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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma 1o ¢u3uke 06a30BOr0 ypOBHsSI Ha YPOBHE CpEIHEro ooOmero odpa3oBaHHs pa3paboTaHa Ha OCHOBE IOJIOKEHHH M TpeOOBaHHHA K
pe3ylbTaTaM OCBOSHUSI OCHOBHOW 00pa3oBareibHOW mporpammsbl, npeacraBieHHbIx B ®T'OC COO, a Ttakxke c¢ y4€roM QenepalbHON paboueit
MpOrpaMMbl BOCITUTAHUSI U KOHIICIIIMH IperogaBaHusi yaeOHoro npeamera «Dusnka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit deneparnym,
peaTM3YIONNX OCHOBHBIE 00Pa30BaTEIbHBIC TPOTPAMMBI.

ConeprkaHue pOrpaMMeI 10 (pU3HKe HarpariieHO Ha (OPMHUPOBAHKE €CTECTBCHHO-HAYYHON KapTHHBI Mupa oOydatomuxcst 10—11 kimaccoB mpu
o0y4yeHnu ux ¢pu3nKe Ha 6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-ESATEILHOCTHOTO moaxoxa. [Iporpamma no ¢pusuke coorBercTByeT TpeboBanusim @I'OC
COO x miaHupyeMbIM JHUYHOCTHBIM, MPEIMETHBIM U METalpPEAMETHBIM pe3ylbTaTaM OOy4YeHHs, a TaKKe yYUTHIBAET HEOOXOAMMOCThH peanu3aliu
MEXITPEIMETHBIX CBSI3€ (PU3MKU C €CTECTBEHHO-HAyYHBIMU Y4EOHBIMH TpeAMeTaMH. B Hell onpenenstoTrcs OCHOBHBIC LETH M3y4eHHS (U3UKU Ha
YPOBHE CPEIHET0 00Iero 00pa3oBaHusl, INIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKHU: TMYHOCTHBIE, METAIIPEAMETHBIC, IPpeAMETHBIC (Ha 0a30BOM

YPOBHE).
[Tporpamma no (hu3MKe BKIIOYACT:

e IUIAHUpYEMBbIE pe3yJbTaThl OCBOEHUS Kypca (PU3HKHU Ha 0A30BOM YpOBHE, B TOM YHCJIE IIPEIMETHBIE PE3yJIbTAThI 10 rojjaMm 00yueHuMs;
e cojlepxaHue yuyeOHoro nmpeamera «Pu3uka» 1Mo rogam oOyueHus..
du3uka Kak Hayka 0 Haubosiee 00LUX 3aKOHAX MPUPO/JIbl, BBICTYIAs B Kaue€CTBE Y4eOHOIo MpeIMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKIIAJl B
cucreMy 3HaHUH 00 okpyskatorieM Mupe. LIIKonbHbIH Kypc PU3UKH — cCUCTEMOOOPA3yIOLIHA JIIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX PEAMETOB, TOCKOIBKY
¢u3nuecKkue 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBICHUM, M3y4aeMbIX XUMHeEH, Ouonoruedd, Qusmueckoid reorpadueil u acTpOHOMHEH.
Vcnonb30BaHue U akTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUH OmpesessieT XapakTep U pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cepe IHEPreTHKH,
TPaHCIOPTa, OCBOEHUS KOCMOCA, MOJIyY€HUsI HOBBIX MaTEpHUaJIOB € 3aJaHHBIMU CBOWCTBaMHU M Apyrux. M3yueHue Gpu3mKku BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydarouuxcs, B (OpMUpOBaHME YMEHUH NPUMEHSATh HAYYHBIH METOJ] MO3HAHUS MpU
BBITIOJTHEHUHM UMH YUEOHBIX HCCIIEI0BaHUN.
B ocHOBY Kypca ¢U3uKHU U YPOBHS CpeiHEro oo1ero o0pa3oBaHus MOJIOKEH Psil HJlel, KOTOpble MOXHO pacCMaTpUBATh KaK MPUHLUIBI €T0
MTOCTPOEHHUS.
Hoes yenocmuocmu. B cOOTBETCTBUU C HEHM Kypce SBISETCS JIOTMYECKHM 3aBEPILIEHHBIM, OH COJAEPKUT MaTepuai U3 BCeX pas3/ienoB (U3UKH,
BKJIFOUAET KaK BOIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (PU3HKH.
Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hell Marepuan Kypca GpU3MKU 00beIUHEH BOKPYT (pusmueckux Teopuil. Benymmm B Kypce sBiseTcs
(dbopMHpOBaHUE MIPENICTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEIIECTBE U MOJIE.
Hoes eymanumapuzayuu. E€ peanuzanus npearnosaraeT UCIOIb30BaHHE TYMAaHUTAPHOIO MOTEHIMada (PU3NUECKON HayKH, OCMBICICHHE CBS3H
pa3BuUTHA (QU3UKHU C pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U SKOJIOTMUECKUMHU MTPOOIeMaMHu.
Hoes npuknaonou manpaenrennocmu. Kypc (U3MKM TpeanojaraeT 3HAKOMCTBO C IIHPOKUM KPYIOM TEXHHUYECKUX M TEXHOJIOTHYECKHUX
MIPUIIOKEHNN N3YYEHHBIX TEOPUN U 3aKOHOB.



Hoes sxonocuzayuu peann3yercst HOCPEICTBOM BBEJCHUS 3JIEMEHTOB COAEPKaHUs, OCBALIEHHBIX YKOJOTMYECKUM IIPOoOIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSA3aHBI C Pa3BUTHUEM TEXHUKU M TEXHOJIOTHH, a Takke 0OCYXIeHHs MpoOJeM PalMOHAIBHOTO MPHPOJIOIONIB30BAHUS U IKOJIOTUYECKON
0€301acCHOCTH.

CTepXHEBBIMH 3JIEMEHTaMU Kypca (U3MKA HAa YpPOBHE cpenHero oOmiero oOpa3oBaHus SBISIOTCS (u3nueckue Teopuu (PpopMupoBaHUE
IPEJCTABICHUNA O CTPYKTYpE MOCTPOEHUs (PU3NYECKON TeopuH, posn (GyHJAMEHTAIBHBIX 3aKOHOB U IPUHIMIIOB B COBPEMEHHBIX IPEJCTABICHUAX O
IPUPOJIe, TPAHHULIAX TPUMEHUMOCTH TEOPHH, ISl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOIIECCOB).

CucTeMHO-eATEIbHOCTHBIN 1MOAX0] B Kypce (U3MKU peanu3yeTcs MpexkAe BCero 3a CYET OPraHM3alUd 3KCIIEPUMEHTAIbHON JeATEIbHOCTU
oOyuaromuxcs. st 6a30BOT0 ypoBHS Kypca (PU3UKH — 3TO UCTIOIB30BaHUE CUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U 1a00paTOPHBIX
paloT, KOTOpble B IporpaMMe 1o (Gpu3uke oObEJUHEHbI B OOIIMN CIHCOK YYEHHUYECKUX IMPAKTHYECKHX paboT. BblieneHue B yka3aHHOM IiepedHe
71a00paTOPHBIX pabOT, MPOBOJUMBIX JJISi KOHTPOJIS U OLEHKH, OCYIIECTBIISICTCS yYaCTHUKaMU 00pa30BaTEIbHOTO MPOIecca UCXOAs U3 OCOOCHHOCTEH
IUTAHUPOBAHMSI U OCHaLleHUs KabuHeTa ¢pu3uku. [Ipu 3ToM obecnieunBaeTcs oBiaieHue 00y4aroMMUC] YMEHUSAMU IPOBOAUTH KOCBEHHBIE U3MEPEHUS,
WCCIICIOBAHMSI 3aBHCUMOCTEH (PH3MUECKUX BETMYMH U TIOCTAHOBKY OMBITOB MO MPOBEPKE MPEIOKEHHBIX THITOTES.

Bosblioe BHMMaHuE yAeIseTcs PELICHNIO PACYETHRIX U KaYeCTBEHHBIX 3a/1a4. IIpu 3ToM [uid pacy€THBIX 3a1a4 IPHOPUTETOM SBIISIOTCA 3a7a4uul C
SIBHO 33JIaHHOW (PU3MYECKON MOJIENBI0, TO3BOJSIONINE MPUMEHITh W3Y4YEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OIHOTO pasfenia Kypca, Tak U
MHTETPUPYS 3HAHUS U3 pa3HBIX pa3JiesioB. [l KaueCTBEHHbIX 3a/1a4 IPUOPUTETOM SIBIIIIOTCS 3aJJaHUs Ha 00bsICHEHNE TPOTeKaHUs (PU3HUECKUX SIBJICHUN
U IIPOLIECCOB B OKPYXaroLIeH Ku3HU, TpeOyromue Bbi0opa (pU3HuecKoil MOJENN Ui CUTyalluu IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cooterctBuu ¢ TpedoBanusmMu I'OC COO k MaTepualibHO-TEXHUYECKOMY oOecrieueH o yueOHOoro npouecca 0a30Bbli ypOBEHb Kypca (PU3HKH
Ha yYpOBHE CpeAHero o0Iiero odpa3oBaHUs JOHKEH M3ydaThbCsl B YCJIOBMSX IMPEIMETHOro KaOuHeTa (DU3UKM WIM B YCJIOBUSAX HHTETPHUPOBAHHOIO
KaOMHeTa MpeIMETOB €CTECTBEHHO-HAYYHOTr0 LIMKJIa. B kabuHeTe GU3uKu 10JKHO ObITh HE00X0AUMOE J1abopaTopHOe 000PYJOBAHUE JUISI BHITIOJTHEHUS
YKa3aHHBIX B IPOrpaMMe Mo (PU3UKE yUEHUUYECKUX MPAKTUUECKUX padoT U IEMOHCTPALIMOHHOE 000pYyI0BaHHE.

JleMOHCTpalMoOHHOEe 000pyAoBaHue (popMUpyeTCcst B COOTBETCTBUU € MPUHLUIOM MUHMMAJIbHON JIOCTaTOYHOCTH M 0OECHEUMBACT IMOCTAHOBKY
MEPEYHCICHHBIX B TIpOrpaMMe 1Mo (PHU3MKE KIFOUEBBIX JIEMOHCTPAIMH U WCCIEIOBAHHUS W3YYaeMBIX SIBICHHH W TPOIECCOB, DMITMPHYECKUX M
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe ob6opynoBaHHE IS YYEHUUYECKUX MPAKTHUECKUX padOT (GOpMHPYETCS B BUJE TEMATUYECKUX KOMIUIEKTOB U OOECIICUMBACTCS B
pacuére OIHOr0 KOMIUIEKTa Ha JIByX oOydyaromuxcs. TemaTnyeckue KOMIUIEKThI J1a0opaToOpHOro 00OpyNOBaHMS JOJDKHBI OBITH HMOCTPOEHBI Ha
KOMILIEKCHOM HCITOJIb30BaHUH aHAJIOTOBBIX U IIU(POBHIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BU/I€ IU(POBHIX JTAOOPATOPHIA.

OCHOBHBIMU 1EJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

e (opmMupoBaHUE HHTEpEca W CTPEMJIEHHs] OOYyYaloIIMXCsl K HayYHOMY M3YYEHHIO MPHUPObI, Pa3BUTHUE MX WHTEIUIEKTYaJIbHbIX M TBOPUECKHUX
CIIOCOOHOCTEN;

° pa3BI/ITI/Ie Hpe}ICTaBHeHI/Iﬁ (6] Hay‘-IHOM METOAC ITO3HAHUA U (bOpMI/IpOBaHI/Ie HUCCIICO0OBATCIIBCKOT'O OTHOIIICHUA K OKPY)KaIOHII/IM SIBJICHUAM,

e (opMupoBaHKE HAYYHOTO MUPOBO33PEHHS KaK pe3yiibTaTa H3y4CHUs OCHOB CTPOCHHS MaTepuH U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (GopMHUpPOBaHHE YMEHUN OOBSICHATH SBJICHUS C UCIIOIB30BAHUEM (PU3MUECKUX 3HAHUH M HAyYHBIX JJOKA3aTEIIbCTB;



e (opMupoBaHHE MPEACTABICHUN O PO (PU3UKHU ISl PA3BUTHUS IPYTUX €CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.
JIOCTIKEHHE 3TUX IIeNiel o0ecreynBaeTcsl peleHueM CIeAYIOMNX 3a1ad B Ipolecce M3ydeHus Kypca (pU3MKH Ha ypOBHE CpelHEro oOIIero
o0Opa3oBaHMS:

e MpuOOpEeTeHHe CUCTEMBbl 3HaHUN 00 OOIIMX (PU3NUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUIX, BKIIOYAsT MEXaHUKY, MOJICKYISPHYIO (QU3HKY,
ANEKTPOJAUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;
e (opMupoBaHHE YMEHUN MPUMEHATH TEOPETHUECKUE 3HAHUS [T OOBACHEHUS (PU3MUECKUX SBICHUN B MPUPOJIE U JJISI IPUHATHS MPAKTHYECKUX
pelieHnii B TOBCETHEBHOM JKU3HH;
e OCBOEHHE CIIOCOOOB PEIICHHsI Pa3IMYHBIX 33124 C SIBHO 33/IaHHON (PU3MYECKON MOJIEINBIO, 3144, ITO/IPa3yMEBAIOIINX CAMOCTOSTEIEHOE CO3aHne
(busnuecKoil Mojienu, aIeKBaTHON YCIOBHSIM 3a/1a4u;
e TMOHHMMaHHE (U3NIECKUX OCHOB U MIPUHITUIIOB ICHCTBHUS TEXHHUECKUX YCTPOUCTB M TEXHOJIOTHYECKHX MTPOIECCOB, MX BIMSHUS HA OKPY/KAIOIIYIO
cpeny;
e  OBJIAZICHHWE METOJIAMH CAMOCTOSTEIILHOTO TUIAHUPOBAHUS M TPOBEACHUS (PU3HMUECKUX IKCIIEPHUMEHTOB, aHAIM3a U HHTEPIIPETAIlNd HHPOPMALIUH,
oTpe/ieNieHus JOCTOBEPHOCTHU MOJIYUEHHOTO Pe3yNbTaTa;
e CO3/IaHUE YCIIOBHH Ui Pa3BUTHSA YMEHHUI MPOEKTHO-UCCIIEA0BATEIBCKON, TBOPUECKON AEATEITHHOCTH.
Ha usyuyenue ¢usuku (0a30BBIi ypOBEHB) HA YPOBHE CpeHEro obmiero oopasoanust oroautcs 136 gacos: B 10 kimacce — 68 yacoB (2 vaca B
Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).
[IpennaraemMslii B mporpamme 1o (pu3uKe nepedeHb J1abopaTOPHBIX U MPAKTUYECKUX padOT SBISETCS PEKOMEHIOBAaHHBIM, YUUTENb JIeTaeT BEIOOD
MIPOBEEHUS JIaOOPATOPHBIX padOT U OMBITOB C YYETOM UHAMBUAYAIBHBIX OCOOEHHOCTEN 00yYaromuxcs.
COJAEPKAHUE OBYYEHUS

10 KJIACC

Pa3neu 1. ®u3nka 1 MeTOAbI HAYYHOI'O NIO3HAHUS

®uznka — Hayka o npupoze. Hayunsle METOIbI TO3HAHUS OKPYKAIOIIET0 MUpa. Poiib SKCniepuMeHTa U TEOPUU B MIPOLIECCE TO3HAHUS TPUPOBL.
DKCIepUMEHT B (hU3HKe.

MonenupoBanue pu3nueckux siBIeHui u mpoueccos. Hayunsie runoressl. @usnueckue 3ak0HbI M TeOpUU. ['paHUIIBI TPUMEHUMOCTH (QU3HUECKUX
3aKOHOB. [IpuHIMI COOTBETCTBUA.

Ponb 1 MecTo hpu3uku B GpOpMUPOBAHNUN COBPEMEHHOM Hay4YHOUW KapTUHBI MUpPA, B IPAKTUYECKON JESITETbHOCTH JIOACH.

Jlemoncmpayuu

AHanorosble 1 IU(POBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE TATUHUKH.



Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHue. OTHOCUTENIBHOCTh MEXaHUYECKOTO ABMkeHusA. Cucrema orcuéra. Tpaekropusi.

[lepemernienue, ckopocTh (CpedHsisi CKOPOCTb, MIHOBEHHAsi CKOPOCTh) M YCKOPEHHE MAaTE€pUAIbHON TOYKH, MX MPOEKIIMH HA OCH CHUCTEMBbI
KoopauHat. CloKeHUe MEPEMEILICHUHN U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPSHHOE NIPSIMOJIMHEHHOE IBIKeHUE. [ paduku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUS, ITYTH M IePEMEIICHUS
MarepuaibHON TOYKUA OT BPEMEHH.

CBobOojgHOE mazieHne. Y CKopeHrne CBOOOTHOTO TaICHUS.

KpuBonunelinoe nBuxeHnue. J[BUKEHHME MaT€pUaIbHOM TOUKHM IO OKPY>KHOCTH C IMOCTOSIHHOM IO MOJYJIO CKOPOCTbIO. YTJIOBasi CKOPOCTD,
nuHeiHas ckopoctk. [lepron n gacroTta odpamienus. L{eHTpocTpeMuTebHOE YCKOPCHHE.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: CTUIOMETP, ABMKEHUE CHAPSIIOB, LIETIHBIE M PEMEHHBIE ITEPEAAUN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUUECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpazoBaHue ABMKCHHI C UCTIOIB30BAHUEM IPOCTHIX MEXaHH3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

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

N3mepenue yckopeHus CBOOOIHOTO MaeHHUS.

Hampasnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3yuenne HepaBHOMEPHOTO JBMXKCHHUS C IIEJIBIO OMPEIETICHISI MTHOBEHHOM CKOPOCTH.

HccnepoBanue COOTHOLIEHUS MEX Y MTYTSAMHU, IPOHAECHHBIMU TEJIOM 32 IIOCIE0BATEIbHBIE PABHBIE TPOMEKYTKH BPEMEHU MTPU PABHOYCKOPEHHOM
JBIKEHUU C HAYaJIbHOU CKOPOCTHIO, PABHOM HYITIO.

N3yuenune aBUKEHUS MIApUKa B BI3KOU KUJIKOCTH.

N3yuenne nBukenus tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Tpuniun otHocuTensHOCTH ['anunes. [lepssiii 3akoH HeroToHA. IHEpUHaIbHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoii 3akon HeroToHa 117151 MaTepuanbHOi Touku. Tpetnii 3akoH HproTOHA [171s1 MaTepraibHbIX
TOYEK.

3akoH BceMupHoOTO Tsarotenus. Cuna tspkectr. [lepBas kocMudeckasi CKOPOCTb.

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



Tpenne. Buapl TpeHus (MMokos, ckoibxkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUsS CKOJBXKEHUS W CHJIA TPEHUS ITOKOSI.
Koaddurment tpenus. Cuiia COMpOTHBIICHUS TIPU JBUKCHUH TEJa B KUJAKOCTH WIIH Ta3e.

[TocTymarenbHOE U BpaliaTeIbHOE JBMKEHHUE a0COIOTHO TBEPOTO TEA.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [lieuo cuibl. Y ciioBus paBHOBECUS TBEPIOIO TEIA.

TexHuueckue yCTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: TOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHrEe MHEPLUH.

CpaBHeHHE MacC B3aUMOICHCTBYIONIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JeopMaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U NaJACHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecHs TBEPIOTo Tesia. Buabsl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOMH MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B TIPYKHWHE U PE3UHOBOM 00pasiie, OT uX aedopmaluu.

Hccnenoanue ycnoBui paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonwvl coxpanenus 6 MexaHuke

NmMnynsc MarepuanbHOM TOUKHM (Te€na), CUCTEMbl MaTEpHAIbHBIX TOYEK. VIMIyJabC CHUIIbI MU MU3MEHEHHE MMIYJbCa Tella. 3aKOH COXpaHEHUs
“MIyJibca. PEakTUBHOE IBUKEHHUE.

PaboTa cribl. MOIIIHOCTH CHITHI.

Kunernueckas sHeprusi MarepuaabHON TOUkH. Teopema 00 U3MEHEHUN KUHETUYECKOM HEPTUH.

[TorenuuansHas sHeprus. [loTeHnmnansHas sHeprus ynpyro nehopMupoBaHHON MpYKUHBL [loTeHIInanbHas YHeprus Tena BOIM3H OBEPXHOCTH
3emutn.

[ToTennmanpHbie M HEMOTEHITMATBHBIE CHIIBI. CBSI3b pabOTHI HETIOTEHIIMATBHBIX CUJT C U3MEHEHNEM MEXaHUYECKOW SHEPTHH CUCTEMBI TeJl. 3aKOH
COXPAaHEHUS MEXAHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHuuyeckue yCTpOUCTBA U IMPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONED, NPYKUHHBINA MMHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE ABIKEHIE.



[lepexon moTeHNIMAIBHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3ydenue abCOIOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3U pabOTHI CHIIBI ¢ I3MEHEHHEM MEXaHWYECKOM HEPTUH Tella Ha MIPUMEPE PACTSHKEHUSI PE3MHOBOTO JKI'yTa.

Paznen 3. MoJsiekyasipHasi pu3uKa 4 TEePMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU meopun

OcCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOpUH U UX OMbITHOEe oOocHOBaHUe. bpoyHoBckoe nBmkenue. Juddysus. Xapakrep
JBUKEHMSI U B3aUMOJICHCTBUS YaCTHI] BellecTBa. MoJiesy CTpOeHUsI ra30B, )KUIKOCTEN U TBEPABIX TEJI U 00bSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE 3THUX
Mozeinen. Macca u pazmepsl Mosekyin. KonnuectBo BeniectBa. [loctosanas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monens uneanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU UAeaIbHOro ra3za. AOCONIOTHAs TeMIleparypa Kak Mepa
CpPEeIHEH KMHETMYECKOM JHEPruy TEIIOBOro ABMKEHUA dactul rasa. Illkama temneparyp KenbBuna. ['a3oBble 3akoHBI. YpaBHeHHe MeHeneeBa—
Knaneiipona. 3akon [lansrona. 3omporneccsl B naeaabHOM Tra3e ¢ OCTOSHHBIM KOJIMYECTBOM BellecTBa. I'padudeckoe npecTaBieHne H30IpoIecCoB:
U30TEpMa, U30X0pa, u300apa.

TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, T0Ka3bIBAOIINE JUCKPETHOE CTPOEHUE BellecTBa, (poTorpaduu MOJIEKYJl OPraHUYEeCKUX COeTMHEHUH.

OnbIThl 10 AP PY3UN KUAKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JIBMXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHS.

Mopaenb, HIUTFOCTPUPYIOILAs IPUPOY ABJICHHUS ra3a Ha CTEHKHU COCya.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS UI€aJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATe HAa OCHOBE U3MEPEeHUN 00bEMa KOMHATHI, JaBICHUS U TEMIIEPaTyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMeTPaMU COCTOSIHUS pa3peXEHHOT0 Tasa.

Tema 2. Ocnoebl mepmoounamurku

TepmoaunamMuyeckas cucteMa. BHYTpeHHsIs SHeprus TepMOJANHAMHUYECKONW CUCTEMBI U crtocoObl €€ n3MeHeHus. KonndyecTBo TerioTsl U paboTa.
BryTpeHnHss sHEprus 0THOATOMHOTIO MJ€aIbHOTO ra3a. Buasl Temuonepenadn: TEMIONPOBOAHOCTb, KOHBEKIIHS, U3JIy4eHHUE. Y JeNIbHAs TEINIOEMKOCTb
BeniecTBa. KoamuecTBo TENIOTHI pU TEILIONEpeaaye.



ITonartue o0 anmabatHoM mnpouecce. [lepBblii 3akoH TepmoauHaMuKU. [IprMeHeHMe MepBOro 3akOHa TEPMOAMHAMUKU K H30MPOLIECCAM.
I'paduueckas uaTepripeTanys padboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTs NpoueccoB B IpUPOJE.

TernoBbie Mammbbl. [IpuHIMOBL JeiicTBUS TEIIOBBIX MamuH. [IpeoOpazoBaHus SHEPrHHM B TEIUIOBBIX MamuHax. Koag¢uimeHnt noae3sHoro
neiicTBus TeroBoi MamuHel. ukn KapHo u ero ko3¢ uuueHt noae3sHoro 1eHcTBrsl. DKOIOTHYECKHE IPOOIEMbI TEIIIOHEPTeTHKY.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IIPUMEHEHUE: IBUTATEIh BHYTPEHHETO CTOPaHHUs, OBITOBOM XOJIOAMIBHUK, KOHAULIUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTPEHHEH PHEPTUU Tella IPU COBEPIICHHH PabOTHI: BBUIET MPOOKH M3 OYTBUIKH IO/ JEHCTBHEM C)KAaTOTO BO3/yXa, HarpeBaHHE
a¢upa B JTaTyHHOU TpyOKe MyTEM TpeHUs (BHICOIEMOHCTPALIUS).

W3meHeHnre BHyTpeHHEHN 3Hepruu (TemepaTypsl) Tejla Ipu TeIulonepeaaye.

OmnbIT 0 aguabaTHOMY PACIIMPEHUIO BO31yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTENsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATEIIS.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamuvie cocmoanusn eeujecmaa. Dazosvie nepexoonvl

[TapoobpazoBanue u KoHaeHcanus. Mcrnapenne u kuneHrne. AOCONIOTHASI U OTHOCHUTEIbHAS BIAKHOCTh BO3ayXa. HackImeHHbIi nap. Y aenpHas
TEeIUI0Ta NapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JIaBJICHHUSI.

Teépnoe temo. Kpucrammueckue u aMopHbIe Tella. AHM3OTPOIHUs CBOMCTB KpucTauioB. Kuakue kpuctauibl. COBpEeMEHHBIE MaTepHaIbl.
[InaBnenue u KpucTaumM3anys. Y aenbHas TeroTa miasienus. CyonuMmanus.
VYpaBHeHuUE TEIJIOBOTO OaaHca.

TexHu4eckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICHUXPOMETP, KATOPUMETP, TEXHOJIOTMH TMOJyYE€HHS] COBPEMEHHBIX
MAaTepHaJIOB, B TOM YKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOT U U.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MAPOB.

Kunenue npu noHW>KEHHOM JaBICHUH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

HalGmronenne narpeBaHus ¥ TUTABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenne OTHOCUTENBHOU BIIaKHOCTH BO3/TyXa.

Paznen 4. DaekTpoauHaMuka



Tema 1. Inexmpocmamuka

OnexTpuzanus Tel. OJIEKTpUUeCKUd 3apsia. JBa Buaa aneKTpuyeckux 3apsaoB. IIpoBOAHMKM, AMAIEKTPUKUA WU IOJYHNPOBOAHUKU. 3aKOH
COXpaHEHUs IEKTPUIECKOT0 3apsa.

B3aumopeiictBue 3apsanoB. 3akon Kymona. TodeuHblld AeKTpUUECKU 3apsia. DnekTpudeckoe mnoje. Hanpssk€HHOCTh 3JIEKTPUUYECKOro IMOJs.
[IpuHUUI Cyneprno3uIuu 3JIEKTPUUECKUX rosel. JImHun HanpsKEHHOCTH 3JIEKTPUYECKOTO MTOJISL.

Pabora cun snexrpocratrueckoro mois. Ilorenuman. PazHocTs moreHimanoB. [IpOBOAHMKM M AMANEKTPHKU B DJIEKTPOCTATHYECKOM IIOJIE.
JlusnekTpudeckass IpOHULIAEMOCTb.

OnexTpoéMkocTb. KonneHcarop. D1eKTpo€MKOCTh INIOCKOT0 KOH/IEHCATOpa. DHEPIus 3apsKEHHOT0 KOHJIEHcaTopa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: 3JEKTPOCKOI, 3JIEKTPOMETP, JJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHIEHCATOP, KOIIMPOBAJIBHBIN anmnapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIMUIT ACUCTBUS IEKTPOMETPA.

B3auMopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEeKTPUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOIHMKH B 3EKTPOCTATUUECKOM II0JIE.

DneKTpocTaTUYeCKas 3allluTa.

JIMAIIEeKTPUKHU B 3JE€KTPOCTATUUECKOM I10JI€.

3aBUCUMOCTB JIEKTPOEMKOCTH TJIOCKOT0 KOH/IEHCATOpa OT IUIOIIAIU TUIAaCTUH, PACCTOSHUSA MEXI1Y HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAECHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. ITocmoannstit Inekmpuyeckuit mox. Toxu 6 paziuunvix cpeoax

DNEKTPUUECKUI TOK. Y CIIOBHA CYILIECTBOBAHMS 3JEKTpUUEcKoro Toka. Mcrounnku toka. Cuia Toka. [10CTOSHHBIN TOK.

Hanpsokenue. 3akon Oma 1t yyacTka LEmu.

ONEKTPUUECKOE CONPOTUBIICHHE. YIENbHOE CONPOTUBIEHHE BemiecTBa. IlocimenoBarenbHOe, MapajyIeNbHOE, CMELIAHHOE COEAMHEHHE
MIPOBOJHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jlxoyns—JIenia. MomHOCT AIEKTPUYECKOTO TOKA.

DJNEeKTPOABMKYILAS CHJIa M BHYTPEHHEE COITPOTUBIIEHUE UCTOYHHUKA TOKa. 3akoH OMa JiIsl TOJIHOM (3aMKHYTOM) anekTpudeckoil nenu. Koportkoe
3aMbIKaHUE.

DNEeKTpOHHAs IPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHHS METAJIOB OT TemIepaTypsl. CBEpXIPOBOIUMOCTb.

DnexTpuueckuil Tk B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonmynpoBoHuku. CoOCTBEHHAs U IPUMECHAs! TPOBOJAUMOCTh NOIYNpoBOJHUKOB. CBoiicTBa p—N-nepexoxaa. I1oaynpoBoJHIUKOBBIE TPHOOPHI.

DNeKTpUUECKUN TOK B pacTBOpPAX M paciljlaBax 3JeKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOIHALIMSL. DIEKTPOIIU3.



DJIEKTPUYECKUH TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOATENbHBIN pa3psaa. Monnus. [1na3zma.

TexHu4yeckue yCTpOHCTBA U MPAKTHUECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOYHHUKH TOKA, MJIEKTPOHATPEBATEIbLHBIC PUOOPHI,
AJIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP CONPOTHBJICHHUS, BaKyYMHBIH ITHOJM, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOTYIMPOBOIHUKOBBINA THOI,
rajbBaHHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAIPSHKEHUS.

3aBHCUMOCTb CONPOTHUBIICHUS HWJIMHIPUYECKUX TPOBOJHUKOB OT JIJTMHBI, TUIOIIAIA MOTIEPEYHOr0 CEYEHUs U MaTepuaa.

CwmemnianHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMoe n3mepeHue 3MeKTPOABIXKYIIEH criibl. KOpOTKOE 3aMbIKaHUE TaIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBHUCHMOCTDH COMPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD JIEKTPOJIUTOB.

HckpoBoii pa3psag U IpOBOAMMOCTb BO3AyXa.

OnHOCTOPOHHSS MPOBOJUMOCTD IMOJIA.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yueHnne cMemaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenue >meKTpoABMKYIIEH CHUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMIPOTUBIICHUS.

Hab6mronenue anexrpoiusa.

MexnpeameTHble CBSI3U

Nzyuenne kypca ¢uszuku 6a3oBoro ypoBHS B 10 kiacce OCYyIIECTBISETCA C YYETOM COJEPKATENbHBIX MEXKIPEIMETHBIX CBs3ed C KypcaMu
MaTeMaTUKu, OMOJIOTUH, XUMHUH, TeOrpadrul U TEXHOJIOTHH.

Mesicnpeomemmvle nousmusi, CBSI3aHHBIE C U3yYEHHUEM METO/I0B HAyYHOTO MMO3HAHUS: IBIICHUE, HAYUHBIH (DaKT, TUIOTE3a, PU3nYecKas BEIUYNHA,
3aKOH, TEOpUsl, HAOJIIOICHNE, SKCTICPUMEHT, MOJICIIUPOBAHNUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: penieHre CUCTEMbl ypaBHEHUM, MUHEHHas (yHKIus, mapaboina, rumepOoia, uX rpagukd U CBOMCTBA, TPUTOHOMETPHUYECKHE
(yHKIMH: CHHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIMU Ha OCH KOOPIUHAT, CIOKEHNE
BEKTOPOB.

buonoeus: Mmexannyeckoe IBIXXEHHUE B KUBOU mpupojae, Auddysus, ocMoc, TEII000MEH KHBBIX OPraHU3MOB (BUBI TEILJIONEPEIadH, TEIJIOBOE
PaBHOBECHE), DJIIEKTPUIECKHUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA, MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TE,
KHUJIKOCTEN U Ta30B, JIEKTPUUECKHUE CBOMCTBA METAIIOB, DJICKTPOIUTHIECKAS JUCCOIHAITNS, TalbBAaHHUKA.

T'eocpaghus: BIaXXHOCTH BO3/AyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonozcus: mpeoOpa3oBaHUE JBUKEHUN C HMCIOIB30BAHHUEM MEXAHHM3MOB, YUYET TPECHHsSI B TEXHHUKE, MOIIIMITHUKUA, WCIOJIb30BAHHWE 3aKOHA
COXpaHEHUS UMIYJhCa B TEXHHUKE (pakeTa, BOJOMET W JPYrHe), JBUraTeb BHYTPEHHETO CropaHus, mapoBas TypOWHA, OBITOBOW XOJOAWILHUK,



KOHUIIMOHEP, TEXHOJIOTUH MOJIYYeHHUS COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCIIE HAHOMATEepUAIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUECKasl 3alluTa,
3a3eMJICHHUE AIIEKTPOIPUOOPOB, KCEPOKC, CTPYHUHBIN MIPUHTEP, JEKTPOHATPEBATEIBHBIE TIPUOOPHI, YIEKTPOOCBETUTEIBHBIE MPUOOPHI, TATbBAHUKA.

11 KJTACC

Pazjen 4. DaekTpoaunaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTrossHHBIE MarHuTHl. B3anmMoaeiCTBHE MOCTOSSHHBIX MAarHUTOB. MarHutHoe mnosie. Bektop MarHuTHOW UHAYKUMU. [IpuHUImn cynepno3uuuun
MarHuTHbIX nosneu. Jlunum MarautHOM nHAYKUMK. KapThHa TMHUNA MarHUTHOM MHAYKIIMU TOJI TOCTOSIHHBIX MAarHUTOB.

MarnuTHOE€ 110J1€ TPOBOIHUKA ¢ TOKOM. KapTuHa MMHMI HHIYKIIMA MAarHUTHOTO TMOJIS ITTMHHOTO MPSMOT0 TPOBOIHUKA U 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KAaTYIIKU ¢ TOKOM. OnbIT Dpcrena. Bzanmoaelictere npoBOAHUKOB ¢ TOKOM.

Cuna Amriepa, €€ MOyJIb M HalpaBJICHUE.

Cuna Jlopenna, e€ Monynb U HampaBlieHUE. [[BukeHNe 3apsHyKEHHON YacTULIBI B OJHOPOIHOM MarHUTHOM mofie. Pabota cuisl Jlopenna.

SBnenue 3neKTpoMarHuTHOM UHAYKIKU. [T0TOK BEKTOpa MArHUTHON MHIYKIUU. DIIEKTPOIBIIKYINAS CHJIA MHAYKIIMH. 3aKOH 3JIEKTPOMArHUTH O1
unaykuuu dapazes.

Buxpesoe anexTpudeckoe mose. DIeKTPOABIKYIIAsS CHIa UHAYKIIMA B MPOBOIHUKE, TBIKYIIEMCS TOCTYNATEIHHO B OJJHOPOJHOM MAarHUTHOM
noJie.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HME CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MAarHUTHOTO TOJISt KATYIIKUA C TOKOM.

DNeKTpOMarHuTHOE MoJIe.

TexHu4yeckne yCTPOMCTBA M TMPAKTHUYECKOE MPUMEHEHHE: TOCTOSHHBIE MAarHHUTHI, DJIEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIU
3JIEMEHTApHBIX YACTHUILI, UHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTyYKa MAarHUTHBIM T1OJIEM.

JIvHMY MHIYKITMA MarHUTHOTO TIOJIA.

B3aumogeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amriepa.

JericrBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHue AMEKTPOMAarHUTHON MHAYKITHH.



[IpaBuio Jlenua.

3aBUCHUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.
SIBneHne caMOUHTYKITHH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

W3ydyeHre MarHUTHOTO TOJISl KaTyIIKHU C TOKOM.

WccnepoBanue 1eicTBUSI TOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBI€HUS 2IEKTPOMArHUTHOM WHIYKIIHH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAazHUNHbIE KO1EOAHUS

Konebarenbnas cucrema. CBoOOJHBIE MeXaHWYeCcKHe KoeOanus. I'apmonnueckue konebanus. [lepuon, yacrora, ammmuTyaa u daza KojaedaHuii.
[TpyxuHHBINA MagsTHUK. MaTeMaTHUeCKUI MasTHUK. Y paBHEHHE rapMOHUYECKUX Kosiebanuil. [IpeBpaiieHre sHeprun Npu rapMOHUYECKUX KOJICOAHUsAX.

Konebarenbubliit KOoHTYp. CBOOOHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHHs B MACATHHOM KOJIe0aTeTbHOM KOHTYpE. AHAIOTHS MEKIY MEXaHHUECKUMH
U 3JIEKTPOMArHUTHBIMU Kosiebanusmu. @opmyna ToMmcoHa. 3aKOH COXpaHEHUs SHEPTHU B UA€ATbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaromuxX KojeOaHUsSX. BBIHYXIeHHbIE MexaHHMUecKue KoyieObaHus. Pe3zonanc. BBIHYXICHHBIE 3JEKTPOMAarHUTHBIC
Kose0aHusl.

[lepemennsblii Tok. CHHYCOUJANbHBIN NTEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOT0 TOKa. AMIUIUTY/IHOE U ACUCTBYIOIIEe 3HAYCHUE CHIIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. [IponsBoacTBo, nepenaya u NOTpeOICHNUE IEKTPUUECKON SHEPTUU. DKOJOTHYECKHE PUCKH ITPH TPOU3BOJICTBE AIEKTPOIHEPTUH.
KynbTypa ncnosnb30BaHus 2JIEKTPO3HEPTUH B ITOBCEIHEBHOM JKU3HH.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: FIEKTPUUECKUI 3BOHOK, FT€HEpaTOp NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (PY>KUHHBIN UM MaTEMaTUYECKUI MasITHUK).

Habmoienue 3aTyxaroniux koiaeOaHui.

HccnenoBanue cBONCTB BBIHYX/IEHHBIX KOJI€OaHUH.

Ha6nronenue pesonanca.

CB00OIHBIE HJIEKTPOMArHUTHBIE KOJIEOaHHUS.

OcmorpaMMsl (3aBUCUMOCTHU CHIIBI TOKA U HAPSKEHUS! OT BPEMEHHM ) JJIs DJIEKTPOMAarHUTHBIX KOJIEOaHUH.

Pe3oHaHc npu nocnenoBaTeENbHOM COETUHEHUH PE3UCTOPA, KaTYIIKH UHAYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TUHUY 3IEKTPOIEpeIauH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NIEpUOA MaJIbIX KOJIeOaHU Ipy3a HA HUTU OT JUIMHBI HUTU U Macchl Tpy3a.



HccnepoBanue nepeMeHHOro TOKa B LEMU U3 [IOCJIEI0BATEIbHO COCIMHEHHBIX KOHACHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHbvle 60JIHbL

Mexanuyeckue BOJIHBI, yciioBUsA pacrpoctpanenus. [lepron. CkopocTe pacnpocTpaHeHus U JuinHa BOJIHbL. [lonepednsle U npoobHbIE BOIHBI.
WuTepdepennys u audpaxius MEXaHHIECKUX BOJH.

3Byk. CKOpocCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUSI M3JIy4EHHUs 3JEKTPOMAarHUTHHIX BOJH. B3aumuas opuentauust BekropoB E, B, V B anekTpomarHuTHOM
BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpa)XEHHE, MpeIoMIIeHHE, Moysipuzanus, audpakuus, nuareppepennns. CKOpocTh 3J€KTPOMAarHUTHBIX
BOJIH.

[IIxana 3eKTpOMarHuTHBIX BOJH. [I[puMeHeHe 3J1eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paTuOCBA3YU U TENIEBUACHMS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

TexHnyeckue ycTpoHCTBa M NMPAKTUYECKOE IPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEJULIMHE,
paaap, paauonpuéMHHUK, TeJIeBU30p, aHTeHHa, TesnedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Konebmronieecs Te10 kKak MICTOYHUK 3BYKa.

Habmoienue otpaskeHus U NpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmtonienue nntepdepeHny U AMPpakiiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/I0M M 4aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXKeHUE, IPEIOMIICHHE, MOJSIpU3aLus, JUdpaKkius, HHTephepeHIusl.

Tema 3. Onmuxa

I'eomerprueckas onruka. [IpsmonuHeitHOe paclipocTpaHeHHE cBeTa B OJHOPOAHOM cpeze. JIyd cBera. ToueuHbIi HCTOUHUK CBETA.

OTtpakeHne cBeTa. 3aKOHbBI OTpaXkeHus cBeTa. [locTpoeHne n300pakeHni B IMIIOCKOM 3epKalie.

ITpenomienue cBeta. 3aKOHBI IpeTOMIIEHUS cBeTa. AOCOMIOTHBIN MoKa3aTelnb npenomiieHus. IloaHoe BHyTpeHHee oTpaxenue. [IpenenbHplii yron
MIOJIHOTO BHYTPEHHETO OTPaXKEHHUSI.

Hucnepcus cseta. CnoxHbIi cocTaB Oesnoro cBera. LIBer.

CoOupatorie 1 paccenBaronye JuH3bl. ToHKas 1uH3a. @OKYCHOE pacCTOSIHUE U ONTUYECKask CUila TOHKOHM JnH3bl. [locTpoenne u3obpaxenuil B
coOMparomux 1 paccenBaromux JuH3ax. Gopmysa TOHKOW JTMH3BL. Y BETUYCHHE, 1aBaeMOE JTMH30M.

IIpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

Bonnosas ontuka. UaTepdepennus ceera. KorepeHTHbIE HCTOYHUKH. Y CI0BUS HAOIOIEHUSI MAKCUMYMOB U MUHUMYMOB B UHTE€P(hEPEHLIMOHHON
KapTHHE OT JIByX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.



Hudpakius csera. Judpakinuonnas pemérka. YciaoBHe HaOMIOACHUS TJIaBHBIX MAaKCUMYMOB IPHU MaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
IU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUYecKue yCTpoicTBa M MTPAKTUIECKOE MPUMEHEHHE: OUKH, JIyIa, oToanmapaT, IpOSKIIMOHHBIHN armapar, MUKPOCKOII, TEJIECKOI, BOJIOKOH HAsI
OITHKA, TUPPAKIIMOHHAS PEUIETKA, TOJISIPOHI.

Jlemoncmpayuu

[IpsmonuHeitHOE pacnpocTpaHeHHe, OTpaKEHHE U IpejoMiieHre cBeta. OnTrudeckue mpruoopshl.

[TonHoe BHyTpeHHEe oTpaxeHue. Moiens CBETOBO/IA.

HccnenoBanue cBOWCTB U300paKeHHI B TMH3AX.

Mopenn MEUKpOCKOIA, TEIECKOIIA.

Hab6mronenue natepdepeHImu ceera.

HaGmonenne nudpakmuu cBera.

Habmtonenue aucnepcuu cBera.

[Tonyyenue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIUOHHON PEHIETKY.

HaGrotenne nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3mepenne mokazarens MpeioMIICHUs CTEKJIA.

HccnenoBanmne cBOWCTB N300paxKeHH B TUH3AX.

HabGmronenue aqucnepcun certa.

Pa3nes 6. OcHOBBI cIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

['panunel npuMeHUMOCTH Kilaccudeckoi MexaHuku. [locTynarsl cnenuaibHON TEOpUU OTHOCUTENIbHOCTH: MHBAPUAHTHOCTb MOJYJSl CKOPOCTH
CBETa B BaKyyMe, IPUHLUII OTHOCUTEIBbHOCTH DWHIITEMHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALEHUE JTUHBI.

OHeprus ¥ UMIYJIbC PENATUBUCTCKON YaCTULIBI.

CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Paszpen 7. KBanToBas pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®oronsl. opmyina [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMMYJIbC POTOHA.



OtkpeiTe u uccienoBanue ¢orodddexra. Onbitel A. I'. CtomeroBa. 3akoHbl pororddexra. YpapHeHue IDiHmTerHa s GoTodddekra.
«Kpacnas rpanuna» porodddexra.

JlaBnenue cBera. OnwiThl [1. H. JIeOenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoiicTBa U MpakTU4Yeckoe MpuMeHeHue: (OToEeMEHT, (OTOAATYHK, COJTHEUHas OaTapesi, CBETOAHO/I.

Jlemoncmpayuu

®dotorhPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHelIHEro Gotodddekra.

Ceroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuto o -yactuu. Ilnanerapnas mopnens aroma. Iloctynatel bopa. M3nydenue u
norjomieHre GOTOHOB MPH MEePeXoie aTOMa C OJJHOTO YPOBHS SHEPTUH Ha Apyroil. Buasl ciekTpoB. CieKTp ypOBHEHM SHEPTUU aTOMa BOJIOPOAA.

BousiHoBbIE cBOMcTBa yacTull. Bonubl ae bpoinsa. KoprycKynspHO-BOJHOBOM 1yanu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3IIyYCHHUE.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHNE: CIEKTPAIbHBIM aHaIM3 (CIIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pesepdopra.

Omnpenenenre AIMHBI BOJIHBI JIa3epa.

Habntoienue inHeHvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo

DKCIIEpPUMEHTBHI, JI0Ka3bIBAIOIIUE CIIOKHOCTh CTpOoeHUs aapa. OTKpbITHE paauoakTuBHOCTU. OmbIThl Pesepdopna mo ompeneneHuo cocraBa
paanoakTUBHOrO u3inydeHus. CoiicTBa anbda-, 6eTa-, raMMa-u3iaydeHus. BiusHue paqnoakTHUBHOCTH Ha JKHUBbIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. Hykionnast mozens siapa ['eiisendepra—lBanenko. 3apsn sapa. MaccoBoe uucino siapa. M3o0tonsl.

Anbda-pacniaa. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydenue. 3aKoH paJuoaKTUBHOTO Paclajia.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl siipa.

SAnepHsle peakuuu. JleneHue U CUHTES SIEp.

SAnepusiii peaktop. Tepmosaepublii cunrtes. [Ipo0neMbl 1 MepCHeKTUBBI AIEPHON IHEPIeTUKH. DKOJIOTUYECKUE ACTIEKTHI SAEPHON SHEPTreTHKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeToabp1 HaOJIIOIEHUS ¥ PETHCTPAIK 3JIEMEHTAPHBIX YaCTHII.



dyH/1aMeHTaJIbHBIE B3aMMOIeUCTBHSA. ENMHCTBO (hU3nyecKol KapTUHBI MHUPA.

TexHnuyeckue ycTpoiicTBa U IpaKTUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa BuibcoHa, siaepHblii peakTop, aroMHasi Oomoa.
Jlemoncmpayuu

CuéTYnK HOHU3HUPYIOLIUX YACTHUII.

Yuenuueckuii skcnepumenm, 1abopamoptuie pabomol

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOTrpadusiM).

Pa3pen 8. DiieMeHTBI ACTPOHOMHUY U ACTPOPU3NKH

Oransl pa3BuTus acTpoHoMuu. [IpukiiagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bup 3Bé3aH0r0 Heba. Co3Besus, spKue 3BE31bl, IUTAHETHI, UX BUIAUMOE JABHKEHHE.

Conneunas cucreMa.

Connue. Conneunas akTUBHOCTb. McTounuk sHepruu ConHua 1 3BE31. 3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKHU. /lnarpaMmma «CIeKTpaibHbIN Kilace
— CBETUMOCTb». 3BE3/bI TJIaBHOM MOCIEA0BATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIsl 3BE3/1 IVIaBHOM MOCIIE0BaTENIbHOCTH. BHyTpeHHEee
cTpoeHue 3B€31. COBpEMEHHBIE IIPEICTABICHMS O IIPOUCXO0KIEHUU U 3BOoonuu CoJiHIa U 3BE3]]. OTaIlbl )KU3HU 3BE3 L.

Mneunslii [1yts — Hama ["anaktuka. [lonoxenue u neuxenue Connua B ["anaktuke. Tunsl ranaktuk. PaguoranakTuku u kBasapbl. YEpHbIE IbIPbI
B Ipax T'aJaKTHUK.

Bcenennas. Pacmmpenue Beenennoil. 3akon Xa66:ma. Pas0eranue ranakruk. Teopus bonbiioro B3psiBa. PenukToBoe n3inydeHue.

MacmtabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnpie mpo6iieMbl aCTpOHOMUM.

Yyenuueckue nabnrooenus

Habntoienust HeBOOPYKEHHBIM TJIa30M C UCIIOJIB30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN 711 ONpeesIeHUs MMOJI0KEHHsI HEOeCHBIX 0ObEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3aA1s1 CEBEPHOI0 NOJyIIApHs U IPKUE 3BE3/IBI.

Habmtonenus B Teneckon JlyHsl, mianer, Mneunoro I1ytu.

O0o0maroniee noBTOpeHUE

Ponb ¢usuku u acTpoHOMHHM B SKOHOMHUYECKOW, TEXHOJIOTUUECKOU, COIMAIBHOM M 3TUUECKOU cepax MesTeTLHOCTH YeJIOBEKa, POJIb U MECTO
(GU3HUKN ¥ aCTPOHOMHHU B COBPEMEHHOM Hay4HOU KapTHHE MUpa, poJib GU3NYECKO TeoprH B (HOPMHUPOBAHUH MPEICTaBICHUN O (PU3HMUECKON KapTHHE
MHpa, MECTO (PU3UYECKON KapTUHBI MHpa B OOLIEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUH O IPUPOIE.

MexnpeamerHblie CBSI3H

Nzyuenne kypca ¢uszuku 0azoBoro ypoBHs B 11 Kilacce oCymiecTBIsieTcss ¢ yYETOM COAEPIKATENbHBIX MEXKIIPEIMETHBIX CBSI3ed C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusbie nonamus, CBI3aHHbIE C U3YyYEHUEM METO0B HAYYHOTO ITO3HAHMS: SIBJICHUE, HAYUHBIN (aKT, TUIoTe3a, GU3ndeckas BeJIMUMHA,
3aKOH, TEOpHsl, HAOIIOACHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.



Mamemamuka: pelieHNe CUCTEMbl ypaBHEHUH, TPUTOHOMETpHYECKHME (YHKIMM: CHHYC, KOCHHYC, TAaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKECTBO, BEKTOPHI M MX MPOEKIIMH Ha OCH KOOPAHMHAT, CIIOKEHUE BEKTOPOB, IIPOU3BOIHBIC AIEMEHTAPHBIX (DYHKIUH, TPU3HAKU
1101001 TPEYTOJIbHUKOB, ONpeeIeHHE TUIOIMAAN IUNIOCKUX (GUryp u oobéma te.

Buonoeus: snekTpuueckue sBICHUS B )KUBOW NpUpOAe, KojeOaTenbHbIe IBUKCHUS B )KUBOW MPUPOJIE, ONTUYECKHE SBJICHUS B KHBOW MPHUPOJIE,
JeiCTBUE painalliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOGHHUE aTOMOB U MOJIEKYJ, KPUCTAJUTMUECKasi CTPYKTypa TBEPIABIX TEJ, MEXaHH3Mbl OOpa30BaHUS KPHCTALUIMUECKOW PEIETKH,
CIEKTPaJIbHBINA aHAIU3.

leoepaghus: MarHuTHBIE TTONIFOCA 3EMITH, 3AJIEKH MATHUTHBIX PYA, (OTOCHhEMKA 3eMHON TTOBEPXHOCTH, MPEICKA3aHNE 3eMIICTPSICEHUH.

Texnonoeus: TMHUK 3JIEKTpoIlepesiady, IeHepaTop MEePEeMEHHOro TOKa, 3JIEKTPOABHUIaTellb, WHAYKIHOHHAs Iedb, pajaap, paJuolnpUEMHUK,
TEJEBU30p, aHTEHHA, TesiepoH, CBY-neub, MpOEeKIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJHEYHas Oarapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mpeamera «@u3uKa» Ha ypoBHE cpenHero obmiero oOpa3oBaHus (0a30BbI ypOBEHB) HODKHO OOECIIEYHTH JOCTHIKCHHE
CIIETYIOLIUX JIMYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIILTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3ynbTaThl OCBOEHMs YyueOHoro mnpeamera «®dusuka» JOMKHBI OTpakaTb TOTOBHOCTh M CIIOCOOHOCTH OOyYarOLIUXCs
PYKOBOJICTBOBATHCSI CPOPMHUPOBAHHON BHYTPEHHEN MO3UIMEN TUYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOSXKIECHHUH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIeCTBa, PAaCUIMPEHUE KU3HEHHOIO OIbITa M OIbITa JIEATEIbHOCTH B Ipoliecce
peann3alyuy OCHOBHBIX HAIllPpaBICHUN BOCIIUTATEIbHOMN AE€ATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTh TPAKIAHCKOHN MO3UIIMH 00YUaIOIIErocss KaK aKTUBHOT'O M OTBETCTBEHHOI'O WEHAa POCCHICKOT0 O0IECTBa;

MPUHATHE TPAJIUIMOHHBIX 00IEYETIOBEUECKUX TYMaHUCTUUECKUX U IEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIESTENBHOCTh B MHTEpECax I'pa)<IaHCKOro OOIecTBa, y4acTBOBaTh B CaMOYIPAaBICHUU B 00pa30BaTeNbHOU
OpraHu3alNy;

YMEHHUE B3aMOICHCTBOBATh C COLIMATIBHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSAMH U Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON EATEIBbHOCTH;

2) NIATPHOTHYECKOTO BOCTIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MTATPHOTU3MA;



[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, TOCTHKEHHUSAM POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMUSI:

chopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHHMSI, STHIECKOTO ITOBEICHHS;

CHOCO6HOCTB OIICHUBATHb CUTYallUIO U IPUHUMATh OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH, B TOM
YHCIIE B IEITEILHOCTH YUEHOTO;

OCO3HAHHWE JIMYHOTO BKJIA/a B MOCTPOCHHUE YCTOWYHUBOTO OYAyIIEro;

4)3CTeTHYECKOr0 BOCIIUTAHUS

9CTECTUYCCKOC OTHOIICHHUE K MHUPY, BKIIIOYAA 5CTCTUKY HAYYHOI'O TBOPYECCTBA, IIPHUCYLICTO CI)I/I3I/I‘-ICCKOI\/JI HAYyKE;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEPEC K PAa3UYHBIM cdepaM MpodecCHOHATBHON NEeSITEIHbHOCTH, B TOM YHCJE CBS3aHHBIM C (DM3MKOH M TEXHUKOHW, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyAyIIeH POGECCHH M PEaTM30BBIBaTH COOCTBEHHBIE KM3HEHHBIE IIIAHbI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHMIO B 00JaCTH (PU3UKH HA IPOTSKEHUH BCEH )KU3HU;

6) IK0JIOrHYECKOr0 BOCIIHTAHUS:

chopMHPOBAHHOCTH IKOIOTUUECKOH KYIbTYPHI, 0OCO3HAHUE IIT00ATBHOTO XapaKTepa IKOJIOTHUCCKUX IPOOIIeM;

IUTAHUPOBAHKE M OCYIIECTBIICHHUE JICHCTBUI B OKPYKAIOIIEH Cpejie Ha OCHOBE 3HAHUS IEJICH YCTOWYMBOTO Pa3BUTHs Y€IOBEYECTBA,;

paciiupCHUEC ONbITa ACATCIIBHOCTHU SKOJIOTUUECKON HaITpaBJICHHOCTHU HAa OCHOBC UMCIOIIIUXCA 3HAHUH 110 (1)I/I3I/IK€;

7) HIEeHHOCTH HAYYHOr'0 MO3HAHUS:

chOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (DU3UUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAay4HOH ESITEIbHOCTH, TOTOBHOCTh B IMPOIECCe U3y4YeHHS (DU3MKU OCYIIECTBISATH MPOEKTHYIO M HCCIIEI0BATEIbCKYIO
ACATCIIBHOCTD HHAUBUIYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHBIC YHHBEPCAJIbHBIC YUeOHbIE 1eHCTBHS
ba3oBble Jjornueckue aAeMcTBus:
CaMOCTOATENBHO (POPMYITHUPOBATh M aKTyaAJIU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIIATH e AEATEIIbHOCTH, 3a1aBaTh ITapaMeTPbl U KPUTEPUU UX TOCTUKECHUS,
BBIABJIIATH 3aKOHOMepHOCTI/I nu HpOTI/IBOpqu/ISI B paCCManHBaeMI)IX (i)I/I?,I/I'—IeCKI/IX SABJICHUSAX,
pa3pabaThIBaTh IJIaH PEIICHHS MPOOIEMbI C YIETOM aHAN3a UMEIONINXCS MaTepUaIbHBIX H HEMaTEPUATbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B J€ATCIBHOCTD, OICHUBATH COOTBETCTBUEC peSYJ'H)TaTOB OeisaM, OICHUBATh pI/ICKI/I HOCJ'IG)ICTBI/Iﬁ JACATCIBbHOCTHU,
KOOPJIMHHUPOBATH M BBITIOIHATH PA0OTY B YCIOBUSAX PEaTbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHSI,



Pa3BHBATh KPEAaTHBHOE MBIIUICHHUE TIPH PELICHUH KU3HEHHBIX IPOOIIEM.
Ba3oBble ucciegoBarebcKue 1elCTBUSA:

BJIAJICTh HAYYHOIH TEPMHHOJIOTHEH, KITIOUEBBIMHU MMOHATUSAMH U METOAaMH (DPU3NYECKON HAYKH;

BJIAJICTh HaBBIKAMHU y4eOHO-HMCCIIEOBATENICKOM M TPOEKTHOH JAEATENIbHOCTH B 00JacTh (PU3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY ITOMCKY METOIOB PEIICHUS 33/1a4 (PU3UUECKOTO COJIEPKAHUS, IPUMEHEHHIO PA3JIMYHBIX METOI0B IO3HAHHUS

BJIAJICTh BUJAMHU JEATEIBHOCTHU TI0 MOJYYEHHIO HOBOT'O 3HAHMS, €r0 MHTEPIPETALNH, TPEOOPA30BAHUIO M IPUMEHEHHIO B PA3IMUHBIX YU4EOHBIX
CHUTYaIHsIX, B TOM YHCJIE IPU CO3AaHNH y4eOHBIX IIPOEKTOB B 00JacTH (PU3NKH;

BBISIBIISIT TIPHYMHHO-CIICICTBEHHBIE CBSI3M M aKTYAIIM3MPOBATh 3a/ady, BBIIBUTATh TUIOTE3y €€ pEIICHHs, HaXOAWUTh AapTyMEHTHI JUIS
J0Ka3aTeIbCTBA CBOMX YTBEPIKACHHH, 3a/1aBaTh NapaMeTPbl M KPUTEPUHU PEILICHNUS;

aHAJM3UPOBATH MOJYYCHHBIE B XOJIE PEIICHUS 3aJa4H Pe3yIbTaThl, KDUTHYECKH OI[CHUBATh MX JOCTOBEPHOCTbH, IIPOTHO3HPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSIX;

CTaBUTH M (POPMYITUPOBATH COOCTBEHHBIE 3a/]a4l B 00pa30BaTEIbHOMN IEATEILHOCTH, B TOM YHCIIE IPU U3yYeHUH (DU3UKH;

J1aBaTh OLIEHKY HOBBIM CHTYaIlMsIM, OLICHUBATh NPUOOPETEHHBI OIIBIT;

YMETh NIEPEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEASITEILHOCTH;

YMETh UHTETPHPOBATh 3HAHMS U3 Pa3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIEC UJCH, PEAJIaraTh OPUTHHAIBHBIE MTOIXObI M PEIICHHS;

CTaBUTH MPOOJIEMBI M 33/1a4H, TOMYCKAIOUINE aJIbTePHATHBHBIC PEIICHHUS.

Pa6ora ¢ undopmanmeii:

BJIaJIeTh HaBBbIKAMU MOJYy4YeHUs UH(OpMAIMU (PU3UUECKOTO COAEPIKaHUS U3 UCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBLHO OCYIIECTBIATh MOKCK,
aHaJN3, CHCTEeMATU3aII0 ¥ HHTEPIPETAINIO HHPOPMALIUN Pa3IIMYHBIX BHIOB U ()OPM TIPE/ICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCTIOJB30BaTh CpENCTBA HMH(MOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEIIEHHH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H
OpraHU3aILMOHHBIX 33/1a4 C COOJII0/IEHEM TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30IaCHOCTH, TMTHEHBI, pecypcocOepeKeH s, MPaBOBbIX U 3THYECKUX
HOPM, HOpM MH(GOPMAITMOHHON O€30MTaCHOCTH;

co3/1aBaTh TEKCTHI (PU3MUYECKOTO COAEP)KaHUS B PA3IMYHBIX (opMarax ¢ y4yéTOM HazHauyeHUs MH(POpMAIMU M LENEeBOW ayAUTOpPUH, BbIOMpas
ONITUMAITEHYIO ()OPMY TIPE/ICTABIICHHUS U BU3yaTH3aIIHN.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:
OCYILECTBIATH OOIIIEHHE HAa YpOKaX (PU3UKU U BO BHEYPOUHOH 1€ TENBHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallNi U cMATYaTh KOH(QIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPECTB;
MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIMBUAYAIbHON pabOThI;



BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JEHCTBHIM ¢ yu€TOM OOLIMX UHTEPECOB U BO3MOXKHOCTEN KaXKIOT0 WieHa KOJIJICKTUBA;

MIPUHUMATH LIETTU COBMECTHOM JI€ATEeIbHOCTH, OPraHNU30BbIBATh U KOOPJAUHUPOBATH JEHCTBHUS MO €€ JOCTUKEHHUIO: COCTABIATH IUIAH JCHCTBUH,
pacnpeenaTh poju ¢ yuéTOM MHEHUN YYaCTHUKOB, 00CYXAaTh Pe3yJbTaThl COBMECTHOM pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia U KAXKIOTO yUYACTHHKA KOMAaH/IbI B OOIIHI Pe3yabTaT 10 pa3pad0TaHHBIM KPUTEPHSIM,

IpeaJiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJIEH C MO3UIIMH HOBU3HBI, OPUTUHAIILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBISTh MO3UTHUBHOE CTPATETUICCKOE MOBEACHHUE B PA3IMYHBIX CUTYAIHSIX, TIPOSBISATH TBOPUECTBO U BOOOPAKEHUE, OBITh HMHUITUATHBHBIM.

PerynasiTuBHbIE yHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUSA
Camoopranuzanmusi:

CaMOCTOSITENIFHO OCYIIECTBIIATH IO3HABATENBHYIO JIEATEIbHOCTh B 00JaCTH (M3MKM M aCTPOHOMHH, BBISIBISATH HPOOJIEMBI, CTaBUTh U
(dbopMyIpoBaTh COOCTBEHHEIC 3a/1a4H;

CaMOCTOSITENIHO COCTABIIATH IUIaH PEIICHHs PACUETHBIX M KAYECTBEHHBIX 3a/1a4, TUIaH BHIMOTHEHUS TPAKTHUECKON paObOThI C YI4ETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIITOYTCHUIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKHU y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JieNiaTh OCO3HAHHBIM BEIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHHUBATh PUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U MPOSBICHUIO SPYAUIMHA B 00JACTH (PU3UKH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII
YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CUTYallUSAM, BHOCUTb KOPPECKTUBEI B ICATCIbHOCTD, OLICHUBATHL COOTBETCTBUC PCIYJIILTATOB LC/IAM,

BIIa/IETh HaBBIKAMU IO3HABATEIbHOU pedIeKCHUH KaK OCO3HAHUS COBEPIIAEMbIX JEUCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTaTOB U
OCHOBAaHHI;

UCIOJIb30BaTh MPUEMBI peICKCUU TS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATDb PUCKH N CBOCBPEMCHHO MPUHUMATDL PCHICHUA 110 UX CHUXKCHUIO,

IIPUHUMATh MOTHUBBI U ApI'YMEHTHI APYTUX IIPU aHATINU3€ PE3YJIbTATOB AEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHMMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U ApT'YMEHTHI APYTUX IIPU aHATINU3€ PE3YJILTATOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpormecce mgocTwkeHHs] JTUYHOCTHBIX PE3YJbTaTOB OCBOCHHUSI TMPOTpaMMbl MO (HU3WMKE I YpOBHS CpeaHEro oOmero oOpa3oBaHUS Y
00yUaroIUXCsl COBEPIICHCTBYETCS YMOIIMOHAIBHBIN HHTEJUICKT, MIPEOoJIararomnii chOpMUPOBAHHOCTH:



CaMOCO3HaHUs, BKJIIOYAIOLIETO0 CIIOCOOHOCTh IMOHMMAaTh CBOE SMOLIMOHAIBHOE COCTOSHUE, BHJETh HANpaBJICHUS pPa3BUTUS COOCTBEHHOM
HMOIMOHAIBHOM c(epbl, OBITh YBEpEHHBIM B ce0e;

CaMOPEryJIMPOBaHUs, BKIFOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 33 CBOE MOBEEHUE, CIIOCOOHOCTh aJallTUPOBAThCS K
SMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIISAT THOKOCTH, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOLIEH CTpeMIICHUE K JOCTH)KEHUIO LIeJI U YCIeXy, ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JIeHICTBOBATh UCXOS
U3 CBOMX BO3MOXKHOCTEI;

SMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh IMOHMMATh SMOLIMOHAJIBHOE COCTOSIHME JPYIMX, YYUTBIBaTh €ro IPH OCYILECTBJIEHUH OOLICHU,
CIIOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIKOYAOLINX CIIOCOOHOCTb BHICTPaUBAaTh OTHOLIEHUS C IPYTUMHU JIFOJIbMH, 3a00TUThCS, MPOSIBIIATH MHTEPEC U Pa3peIIaTh
KOH(JIUKTEI.

HPEIMETHBIE PE3YJIBTATDI

K konmy o0y4enus B 10 Kj1acce mpeaMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXXaThb COPMHUPOBAHHOCTD y 00yUAIOMIUXCSl YMEHHUH:

JI€MOHCTPHPOBATh Ha MpUMepax pojib U MecTo (U3MKU B (JOPMUPOBAHMM COBPEMEHHOW HAay4yHOW KapTUHBI MHpa, B Pa3BUTHHU COBPEMEHHOU
TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOMN AESITEIBHOCTH JIIOJEH;

YUUTHIBATh TPAHUILIbI IPUMEHEHUS U3YUYEHHBIX (U3NUYECKUX MOJIeNeil: MaTepralibHas TOUKa, MHEepIMaIbHas cucTeMa 0TcuéTra, abCOIIOTHO TBEPI0E
TEJ0, UeaJIbHBIN Ta3, MOAEIN CTPOSHHMSI Fa30B, )KUJKOCTEH U TBEPBIX TEJI, TOUCUHBIHN 2JEKTPUUECKUM 3apsa]l Ipy pelieHud PU3NYeCcKUX 3a/a4;

pacro3HaBaTh (pU3MUECKUE SIBJICHUS (TPOLECCHI) U OOBACHATh UX Ha OCHOBE 3aKOHOB MEXAaHUKHU, MOJIEKYJISIPHO-KMHETHYECKOM TEOpUU CTPOCHUS
BELIECTBA U AJIEKTPOANHAMUKHI: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEWHOE ABUKEHNE, CBOOOHOE MaZieHUE Tell, IBUKEHHE M0 OKPYKHOCTH,
MHepLys, B3auMoJieiictBue tei, aupdys3usi, OpoyHOBCKOE JABMKEHHE, CTPOEHHUE KUJIKOCTEH U TBEPABIX Tel, U3MEHEHHEe 00bEMa Tell NMPH HarpeBaHUU
(oxJtaXkAeHUN ), TEIIOBOE paBHOBECHE, UCIIApEHHNE, KOHIEH AL, TUIaBlIEeHUe, KpUCTaUIN3alusl, KUIIEHUE, BIa)KHOCTh BO3/yXa, MOBBIIIEHUE JaBICHUS
rasa Ipy €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBA3b MEXAY IapaMEeTpaMU COCTOSHMS Ta3a B M3OMPOLECCAX, MIEKTPU3ALHNS Tell, B3aUMOJIEH CTBHE
3aps/ioB;

OIMCHIBATh MEXAHMUECKOE JBMKEHHUE, HCIIONb3Ys (PU3NUECKUE BEJIMYMHBL: KOOPAUHATA, yTh, IIEpeMEIIeHHe, CKOPOCTh, YCKOPEHHUEe, Macca Tea,
CHJIa, UMITYJIbC TeJla, KHHETHYeCKas YHEeprusi, MOTeHLUaIbHas SHEPrus, MexaHndeckass padboTa, MEXaHWYecKasi MOIIHOCTh; MPU OMUCAHUH MPaBUIBLHO
TPAaKTOBaTh (PU3NUECKUN CMBICI HCIIOJIb3YEMbIX BEIMYMH, UX O0003HAYEHHS M €IUHMIIBI, HAXOJUTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTMMH BETMYMHAMU;

OIMCHIBATh U3yYECHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBIICHUS, UCIONb3Ys (PU3NUYECKHUE BEIMYMHBL: TaBICHUE ra3a, TEMIeparypa, CpeIHsIs
KMHETUYECKasi PHEPIrUsi XaOTUYECKOTO JIBM)KEHHUSI MOJIEKYJ, CpEeAHEKBaJpaTU4YHasi CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI IHEPIHUs,



paboTa rasza, KOOQQHUIMUEHT MOJIE3HOT0 AECHCTBHS TEIUIOBOIO JBUTATellsl; IPU ONUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUYECKUH CMBICI MCIOJIb3YyEMBIX
BEJIMYMH, UX 0003HAUCHHS U eIMHUIIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3MUYECKYIO BEIMYMHY C JPYTUMH BEJIMUHNHAM;

OIUCHIBATh W3YYEHHBIE 3JIEKTPUYECKHE CBOMCTBA BEIECTBA M 3JIEKTPUYECKUE SBJICHMs (TPOLECCHI), MCIOJNb3Ys (DU3MUECKHE BEIUYMHBIL:
JNIEKTPUYECKUN 3apsf], IEKTPUYECKOE I0JI€, HANPSHKEHHOCTH I0JIA, IMOTEHLHAJ, Pa3HOCTh IOTCHLIMAJIOB; IIPU ONMCAHUU INPABWIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI MCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAUEHMS U €IMHUIIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PM3UYECKYIO BEJIHMUUHY C
JOPYTMMU BEIUYUHAMU;

aHAJIM3UPOBATh GU3NUECKUE [TPOLECCHI U SABJICHUS, UCIIOIb3Ys (PU3NUECKUE 3aKOHBI M IIPUHIIMIIBL: 3aKOH BceMHupHOro tarotenus, |, 11 u Il 3akonsl
HproToHa, 3aKOH COXpaHEHMS MEXAaHWYECKOM SHEPIrHM, 3aKOH COXPAHEHMS HMITYJIbCA, NPHUHLMI CYNEPHO3UIMM CWJI, NPHUHIMI PABHOIPABUS
MHEPLHAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETUYECKYIO TEOPUIO CTPOEHUS BELIECTBA, IA30BbIE 3aKOHBI, CBS3b CPEIHEN KMHETUUECKON SHEPIUH
TEIUIOBOTO JIBUKEHUS MOJIEKYNI ¢ aOCONIOTHOW TeMIepaTypoil, epBblid 3aKOH TEPMOIMHAMUKHU, 3aKOH COXPAaHEHHs AJICKTPUYECKOTO 3apsiia, 3aKOH
Kyinona, pu 3ToM pas3nudarth CIIOBECHYIO (JOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKECHUE U YCIIOBUS (IpaHMIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIUITBI IEHCTBHUS MAIlIuH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB; pa3InyuaTh YCIOBHS UX O€30IIaCHOTO HCIIOJIb30BAHHS B
IIOBCEIHEBHOM JKU3HY;

BBITNIOJIHATh IKCHEPUMEHTHI 110 MCCIIEAOBAHUIO (PU3NYECKUX SBJIEHUN U MPOILIECCOB C MCIOJIb30BaHUEM MPSIMbBIX U KOCBEHHBIX W3MEpPEHU, Npu
3TOM (GOpMyNHpOBaTh NpolIeMy/3a1ady U TUIOTe3y Y4eOHOIo SKCIEpUMEHTa, COOUPaTh YCTAaHOBKY M3 IPEIJIOKEHHOIO 00OpYIOBaHUs, IPOBOAUTH
OTIBIT U OPMYIIMPOBATH BHIBOJIBI,

OCYLLECTBIATh NPSMbIE U KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIMYUH, IPU 3TOM BBIOUPATh ONTUMAJIBHBINA CIIOCOO M3MEPEHNUs U UCTIONIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHN;

HCCIIeI0BaTh 3aBUCUMOCTH MEXy (U3NYECKUMHU BETMUYMHAMU C UCIOJIb30BAHUEM MPSIMBIX M3MEPEHUI, IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKCcUpOBaTh Pe3yNbTATHI HOJYYEHHOU 3aBUCUMOCTHU (PU3NUECKHUX BETMUMH B BUE TaOIHI M TpadUKOB, A€JIaTh BHIBOJIBI IO pE3yJIbTaTaM UCCIIEeJOBAHMS;

coOnoaTh npaBuiIa 0€30MacHOro TpyJa MpH MPOBEIEHUH HCCIeIOBAaHUNA B PaMKax yueOHOIro SKCIEepUMEHTa, Y4eOHO-UCCIe10BaTeIbCKOW U
MIPOEKTHOH J1€ATEIbHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOUCTB U 1a00paTOPHOT0 000PYI0BaHMS;

pemaTh pacu€THbIE 3a7jauu C SBHO 33/1aHHON (hH3MUYECKON MOJIENbIO, UCHOB3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIHUIIBI, HA OCHOBE aHalM3a YCIOBUS
3a/la4d BBIOMpaTh (PU3NYECKYIO MOJIENb, BBIACISTh (U3NYECKUE BEIMYMHBI U (HOPMYIIbI, HEOOXOAUMBIE Uil €€ pEelIeHUs], POBOJUTH PAacu€Thl U
OLIEHUBATh PEATLHOCTH MOJYYEHHOTO 3HaUeHHs! (PU3MUeCcKOl BEINYHHBI,

peniaTh Ka4eCTBEHHBIE 3aJa4M: BBICTPAUBATH JIOTMUYECKH HENPOTHMBOPEUMBYIO LEMOYKY PACCYXKACHUN C ONOPOM Ha H3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUE SIBICHHUS;

HCIOJIb30BATh MPH PEIICHUH Y4EOHBIX 3a]1a4 COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU U
Mpe/iCTaBlIeHs] Y4eOHON M HayYyHO-TIONYJSPHON MH(OPMALIUY, MOJYYEHHOW U3 pa3jIMYHBbIX MCTOYHUKOB, KPUTHUECKHU aHAJIU3UPOBATH IMOIY4aEMYIO
UuH(pOpMaIINIO;

MIPUBOJIUTH NMPUMEPHI BKJIaJla POCCUNCKHUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HayKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO MUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;



UCIIOJIb30BATh TEOPETUYECCKHUE 3HAHMS 1O (DU3KMKE B TOBCEAHEBHOM YKM3HM JUIsl OOECIeYeHUs 0€301MacHOCTH MPHU OOpalleHUu ¢ npudopaMu U
TEXHUYECKUMH YCTPOUCTBAMH, JJISI COXPAHCHHUS 3I0POBbS U COOTFOICHUS HOPM IKOJIOTHYECKOTO IMMOBECHIS B OKPY KAIOIIEH cpeie;

paboTaTh B IpyIIIe C BHIMOJIHEHUEM Pa3IMYHbIX COIMAIBHBIX POJICH, TUIAHUPOBATh PaOOTY TPYIIIBI, PALIMOHATILHO PACHIPEICIIATh 00S3aHHOCTH H
TUTAHUPOBATH JEATEIILHOCTh B HECTAHAPTHBIX CUTYAIIHIX, aICKBATHO OIEHUBATH BKJIAJ KAXK/IOTO U3 YYACTHUKOB IPYIIIBI B PEIICHUE pPacCMaTpUBaeMOi
poOJIEMBI.

K konimy o0y4enus B 11 kiacce mpeaMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXaTh COPMHUPOBAHHOCTD y 00yUYaAIOIIUXCSl YMEHHUH:

JI€MOHCTPUPOBATh HA MpUMepax pojib U MecTo (GU3UKU B (HOPMUPOBAHMU COBPEMEHHOW HAay4yHOW KapTUHBI MHpa, B Pa3BUTHHU COBPEMEHHOU
TEXHUKH U TEXHOJIOTUH, B TPAKTHYECKON JCATEIBHOCTH JIFOJICH, IIEIOCTHOCTh M €MHCTBO (pU3MUECKON KapTHHBI MHUPA;

YUYUTHIBATh I'PAaHMLIbI IPUMEHEHHS U3YyYEHHBIX (PU3MUECKUX MOJEJCH: TOUeUHBbIH IEKTPUUECKUI 3apsij, Jyd CBeTa, TOUEUHbI HCTOYHHK CBETa,
sepHas MOJIeb aTOMa, HYKJIOHHAsI MOJIEIb aTOMHOTO SI/Ipa IPU PEUICHUN (PU3UYECKUX 3a]ad;

pacrio3HaBaTh (pu3HYECKUe SBIEHUS (IIPOLECcChl) U OOBSACHIATh UX Ha OCHOBE 3aKOHOB 3JIEKTPOAMHAMHUKHU U KBAaHTOBOM (DM3MKHU: 3IIEKTpUUYECKast
MIPOBOJIUMOCTb, TEIIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JICHCTBUS TOKA, B3aMMOACHCTBHE MAarHUTOB, SJIEKTPOMAarHUTHAS MHIYKLUS, IEHCTBHE
MarHUTHOI'O IOJISl HA IPOBOJHUK C TOKOM M JIBUXKYILMHCS 3apsi/l, IEKTPOMArHuTHbIE KoeOaHUs U BOJIHBI, IPSIMOJIMHEHHOE paclpoCcTpaHEeHHe CBETa,
OTpa)KeHHE, TpeNoMIIeHHe, UHTepdepeHrs, AMdpakuus U NOJApU3alus CBeTa, JUcrepcus cBeta, (otosnexkrpuueckuii d¢dext (poTorddexr),
CBETOBOE JaBJICHHE, BOSHUKHOBEHHE JIMHEHYATOro CIEKTpa aToMa BOI0pO/1a, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaliOAKTUBHOCTb;

OIMCHIBATh M3y4YCHHBIE CBOMCTBA BeUIeCTBA (dIEKTPUYECKHE, MAarHUTHBIC, ONTHUYECKHE, AIEKTPHUECKYI0 TPOBOJMMOCTH PA3IHYHBIX Cpel) U
3JIEKTPOMArHUTHBIE SIBJIEHUS (MPOLIECCHI), MCIOJIB3YS (U3NYECKHE BEIMUYMHBI JJIEKTPHUUECKUI 3apsjl, CHjia TOKa, JJIEKTPUUECKOE HaIpsDKEHHE,
ANEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh MMOTEHIIMAJIOB, 3JIEKTPOJBIKYIAs CUila, padoTa TOKa, MHAYKIMS MarHUTHOTO MOJs, cuia Amimepa, cuia
JlopeHna, MHAYKTUBHOCTb KaTyIIKH, SHEPTHs AJIEKTPHUUECKOT0 M MAarHUTHOT'O MOJIeH, TEPUO/I M YacTOTa KojiebaHui B K0JieOaTeIbHOM KOHTYpE, 3apsil U
CHJIa TOKA B TIPOIIECCE TAPMOHMYECKUX JIEKTPOMArHUTHBIX KOJIeOaHUH, (OKYCHOE PACCTOSTHUE M ONTUYECKAasi CHJIa JIMH3BI, IPH ONMMCAHUU MTPABHIIBHO
TPAKTOBaTh (PU3MUECKUI CMBICT MCIIOJIb3YEMbIX BEJIMUYMH, UX 0003HAUYEHUS U €IMHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONINE TAaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTUMH BEITMYNHAMH;

OIMCHIBATh U3yYCHHbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, UCIOb3Ys (PU3NUECKUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JUTMHA BOJIHBI
M 4acTOTa CBETa, YHEPTHs U UMIYIIbC (POTOHA, IEPHO/ TIOTypachaia, SHEPT sl CBSA3M aTOMHBIX siJIEp, P OTIMCAHUH TPABUIIBHO TPAKTOBATh (DU3HUYECKHIA
CMBICIT UCTIONIB3YyEeMBIX BEIUYMH, UX O0O3HAYCHUS W CIUHHIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOINIME NAHHYIO (DM3WYECKYIO BEIWYHHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaUCHNE (PU3UUECKOM BETMYMHBI;

aHATM3UPOBATh (PU3UUECKUE TPOIECCHl U SBICHHS, UCTIONB3Yys (PU3MUECKUe 3aKOHBI M MPUHIMIEL: 3aK0OH OMa, 3aKOHBI MOCIIEIOBATEIHHOTO U
napajyieIbHOTO COEMHEHUS TPOBOJIHUKOB, 3aKoH /[xoyns—JIeHna, 3aKoH 3JeKTPOMAarHUTHOW MHIYKIIMU, 3aKOH MPSIMOJIMHEHHOTO0 PacpOCTpaHEeHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHbI IMPEJIOMIIEHUS CBETa, ypaBHeHHE DWHIITeWHa s (oTtord(dekTa, 3aKOH COXpaHEHUS SHEPIUU, 3aKOH
COXpaHEHMs UMITYJIbCa, 3aKOH COXPAHEHHsI JIEKTPHUUECKOro 3apsijia, 3aKOH COXPaHEHHs] MAacCOBOTO YHCIa, MOCTyaaTel bopa, 3aKoH paaroaKkTHBHOTO
pacnaja, mpy 3TOM pa3InyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €M0 MaTeMaTHUECKOE BhIPAXKEHHE U YCIOBHS (TPaHULIbI, 00JACTH ) IPUMEHUMOCTH;



OIpeIeJIATh HAallpaBJIEHUE BEKTOPA MHYKIIMA MarHUTHOT'O 110JI IPOBOJHHMKA C TOKOM, CHJIbI AMnepa u cuibl JlopeHua;

CTPOMUTH U OMMCHIBATh N300pakEHNE, CO3/1aBAEMOE INIOCKUM 3€PKaJloM, TOHKOH JINH30M;

BBINOJIHATH 3KCIIEPUMEHTBI 110 UCCIIEI0BAaHUIO (PU3MUECKUX SBJICHUN U MPOLECCOB C MCIIOJIb30BAaHUEM INPSIMBIX U KOCBEHHBIX M3MEPEHHIl: MpH
3TOM (hopMynupoBaTh IpodieMy/3afady U FHIIOTE3y y4eOHOro 3KCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIUIOKEHHOTO 000pYAOBaHHUS, IPOBOIUTh
OIBIT U (POPMYJINPOBATH BBIBOJIBI;

OCYIIECTBISATH MPSMBIE U KOCBEHHbIE H3MEPEHHS (PU3HMUECKUX BEIMYUH, IIPU 3TOM BBIOMPATh ONTHMAIbHBIN CIIOCOO M3MEPEHHSI U UCIIOIh30BATh
M3BECTHBIE METO/Ibl OLIEHKH HOTPEIIHOCTEN U3MEPEHUIA;

MCCIIEIOBATh 3aBUCHMOCTH (PHM3MUECKUX BEJMYUH C MCIIOJIB30BAHUEM IPSIMBIX U3MEPEHUIN: MTPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3yJbTaThl MOJYYECHHOHN 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJE TaOIUL] U IpaMKOB, JAeTIaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;

coOmroaTh MpaBmiIa 0€30IMacHOro TpyJa IPU HMPOBEJCHUU HCCIEIOBAaHHMH B paMKaX y4eOHOro 3KCHEpHMEHTA, yu4eOHO-HCCIIeI0BATEIBLCKON U
IIPOEKTHOM JIeATEIbHOCTH C UCIOIb30BAHUEM U3MEPUTEIbHBIX YCTPOICTB U JIAOOPaTOPHOI0 000PYI0BAHUS;

pemarh pacu€THBIE 3a7a9u C SBHO 33/1aHHON (PU3MUYECKON MOJIENBIO, HCIOIB3Ys (PU3MUECKUE 3aKOHBI M IPUHIIHIIB], HA OCHOBE aHAJIN3a yCIIOBHUS
3ajjauu BbIOMpPATh (PU3NYECKYI0 MOJEIb, BBIICNIATh (PU3MUYecKHe BEIWYMHBI U (OpPMYIbl, HEOOXOAUMBIE Ul €€ pelIeHMs, MPOBOJIUTH PacuéThl U
OLIEHUBATh PEATLHOCTDH MOTYYSCHHOTO 3HAUCHHS (PU3MUECKON BEIINYHHEI,

pemaTh KadeCTBEHHbIE 3aJlaud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUMBYIO LENOYKY PACCYXKAECHUH C ONOpPOM Ha H3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHHS,

HCIOJIb30BaTh MIPH PEIICHUHU Y4EOHBIX 3a/lau COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAllUU U
Ipe/ICTaBlIeHNs] Y4eOHON M Hay4yHO-NONYJISpHON MH(OpMALUU, MOJYyYEHHOW U3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUUECKH aHAIU3UPOBATh MOJIYyYaeMYIO
nH(pOpMaINIo;

OOBSACHATh MPHUHIMIMBI JEHCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3ivyaTh YCJIOBHUS HMX O€30MaCHOr0 HCIOJb30BaHUS B
IIOBCEIHEBHOM JKH3HY;

MIPUBOJUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B 00BSICHEHHE MTPOLIECCOB OKPY’KAIOIEro MUpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHN;

HCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM JKM3HU JJIsl oOecredeHus] 0e30MacHOCTH MpH oOpallleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBaMU, Ul COXPaHEHHs 3J0POBbsI U COOJIIOICHUS HOPM 3KOJIOIMYECKOT0 IIOBEACHUS B OKpYXKarollei cpeje;

paboTaTh B IpyMIie C BHIMOJIHEHUEM Pa3IMYHbIX COIMAIBHBIX POJIeH, MIIaHUPOBATh pabOTy rPYIIIbl, PallMOHATIBHO paclpeesiTh 00s13aHHOCTU U
IUIAaHUPOBATh JEATENIbHOCTh B HECTAHAPTHBIX CUTYalHUsIX, a/IEKBATHO OLEHUBATh BKJIAJl KX JA0T0 U3 Y4aCTHUKOB TPYIIIIbI B PEILIEHUE pacCMaTpUBaEMOi
poOIeMBI.

TEMATHYECKOE IINIAHUPOBAHUE
10 KJIACC



Ne HaumeHOBaHHe pas3ziesioB U TeM NIPOrpaMMbl KosimyecTBO yacoB JneKTpoHHbIE (HUPPOBbIE)

n/m Bcero  KoHTpoJsibHBIE [IpakTuyeckue o6pasoBaTe/IbHbIE PECYPChI
paboThI paboThI

Pasgen 1. PU3UKA U METO/IbI HAYYHOT'O IIO3HAHUA

1.1 ®usuka ¥ MeTO/ibl HAYYHOI'0 O3HAHUS 2 bubaunoreka LIOK
https://m.edsoo.ru/7f41bf72

HToro no pasgeny 2
Paspen 2. MEXAHUKA
2.1 KunemaTuka 5 bubanoreka LIOK
https://m.edsoo.ru/7f41bf72
2.2 JlnHaMHuKa 7 bu6sunoteka [JOK
https://m.edsoo.ru/7f41bf72
2.3  3aKOHBbI COXpaHeHHUs B MeXaHUKe 6 1 1 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41bf72
UToro no paspeny 18
Pasgen 3. MOJIEKYJIAIPHAA ®U3UKA U TEPMOJJUHAMUKA
3.1 OcHOBBI MOJIEKYJIAPHO-KUHETHUYECKOU 9 1 Bu6snoreka LIOK
TEeoOpUU https://m.edsoo.ru/7f41bf72
3.2  OcHOBBI TEpPMOJMHAMUKHU 10 1 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble cocTosiHUA BeljecTBa. ®a3oBbie 5 bubanoreka LIOK
nepexo/ibl https://m.edsoo.ru/7f41bf72
HToro no pasgeny 24
Paspgen 4. 3JIEKTPOAUHAMUKA
4.1 SJexkTpocTaTHKa 10 1 BubsauoTteka LLOK
https://m.edsoo.ru/7f41bf72
4.2  IloCTOSAHHBIYN 3JIEKTPUYECKUM TOK. TOKH B 12 1 BubauoTteka LLOK
pa3JIMYHbBIX Cpejiax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22
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Ne HaumeHOBaHHe pas3ziesioB U TeM NIPOrpaMMbl KosimyecTBO yacoB JneKTpoHHbIE (HUPPOBbIE)

n/m Bcero  KoHTpoJsibHBIE [IpakTuyeckue o6pasoBaTe/IbHbIE PECYPChI
paboThI paboThI

Pe3epBHOe Bpem4a 2

OBIIEE KOJIMYECTBO YACOB 10 [TIPOT'PAMME 68 3 3

11 KJIACC

Ne HavmMeHoBaHUe pa3/iesioB U TeM KosinuecTBO yacoB JnexkTpoHHbIEe (MPOBbIE) 06pa30BaTEIbHbIE
n/m IIporpaMMel Bcero  KoHTpoJsibHBIE [IpakTH4ecKue pecypcChbl
paboThI paboThI

Paszgen 1. 3JIEKTPOAUHAMUKA

1.1  MarHuTHOe noJie. JJIeKTPOMarHMTHas 11 1 3 bubanoTeka LJOK https://m.edsoo.ru/7f41c97c
UHAYKLUSA

HToro no paszeny 11

Paspgen 2. KOJIEBAHHSA U BOJIHbBI

2.1 MexaHHUYeCKHE U 3JIEKTPOMAarHUTHbIE 9 1 bubauoTeka LJOK https://m.edsoo.ru/7f41c97c
KoJiebaHus

2.2  MexaHUYeCKHE U 3JIEKTPOMAarHUTHbIE 5 1 bubanoTeka LJOK https://m.edsoo.ru/7f41c97c
BOJIHBI

2.3 OnTuka 10 3 bu6bsaunoTteka IJOK https://m.edsoo.ru/7f41c97c

UToro no paspeny 24

Pasaen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJABHOCTHU

3.1 OcHoOBBI cieliMAIBHON TEOPUU 4 1 bubanoTeka LJOK https://m.edsoo.ru/7f41c97c
OTHOCUTEJIbHOCTHU

HToro no paszgeny 4

Pa3pen 4. KBAHTOBAA ®U3UKA

4.1 3JyieMeHTbl KBAaHTOBOM ONTHKHU 6 bubanoTeka LJOK https://m.edsoo.ru/7f41c97c

4.2 CtpoeHue aToMa 4 bubanoTeka LJOK https://m.edsoo.ru/7f41c97c

4.3  ATOMHOe AP0 5 bub6auoTeka LJOK https://m.edsoo.ru/7f41c97c


https://m.edsoo.ru/7f41c97c
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Ne HauMeHoBaHUe pa3/iesioB U TEM KosimyecTBO yacoB JdneKTpoHHbIE (IIMPpPOBbIe) 06pa3oBaTebHbIE

m/m IIporpaMMsl Bcero  KoHTpoJsibHBIE [IpakTH4eckue pecypchbl
paboThI paboThI

HToro no pasgeny 15

Paspen 5. 3JIEMEHTbBI ACTPOHOMHUHU U ACTPODPU3UKHU

5.1 3JsieMeHTbl aCTPOHOMHHU M aCTPOPU3UKHA 7 1 bubaunoTteka lJOK https://m.edsoo.ru/7f41c97c

HToro no pasgeny 7

Pasgen 6. OBOBUIAIOIIEE IOBTOPEHUE

6.1 O6o61atoliee NOBTOPEeHUE 4 bu6bsaunoTteka IJOK https://m.edsoo.ru/7f41c97c

HToro no paszeny 4

PesepBHOe BpeMa 3

OBIIEE KOJIMYECTBO YACOB I10 68 4 7

[IPOTPAMME

MNOYPOYHOE INJNIAHUPOBAHHUE

10 KJIACC

Ne Tema ypoka KosinyecTBo 4acoB JaTa JJ1IeKTpOHHbIE IMPPOBbIE
n/m Bcero KoutposbHble [IpakTHyeckune H3YYeHHMs  06pasoBaTesbHbIE PeCypChl
paboThI paboThI

1  ®dusnuka — Hayka o npupoge. HayuHble MeTO/bI 1 BubauoTteka LLOK
N03HAHUS OKPYXKarollero Mupa https://m.edsoo.ru/ff0c32e2

2  Pousb ¥ MecTO pU3HUKH B pOPMUPOBAHUH 1 bu6sunoTteka [JOK
COBpeMEHHOM Hay4HOM KapTHUHbI MUDA, B https://m.edsoo.ru/ff0c33e6
NPaKTHUYECKOH eI TeJIbHOCTH JItolel

3 MexaHudeckoe aBuxeHHe. OTHOCUTENbHOCTh 1 bubaunoreka LIOK
MeXaHHYeCcKoro ABmxeHus. [lepeMellieHre, CKOPOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHHe

4  PaBHOMepHOE NpSIMOJIMHENHOE IBUXKEHHE 1 bu6saunoTteka [JOK

https://m.edsoo.ru/ff0c3620


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
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Ne
n/mo

10
11
12

13

14

15

Tema ypoka

PaBHOyCKOpeHHOE IpSAMOJIMHEWHOE [ BIXKEHUe

CBobGoAHOE MaJieHHe. YCKOpeHUe CBOOOJHOTO
najieHus

KpuBosvHeliHoe ABUKeHUe. [|BUKeHHEe
MaTepHUaTbHON TOYKH MO OKPYKHOCTHU

[IpyHLMI OTHOCKUTENBHOCTU ["anues.
WuepuuanbHble cucTeMbl oTcyeTa. [lepBbIi 3aKOH
HproToHa

Macca tesa. Cuia. [lpyHUMI Cynieprno3UI A CUJL.
BTopoii 3akoH HboToHa /11 MaTepUaJbHON TOYKHU

TpeTI/Iﬁ 3akoH HproToHa AJIA MaTE€pPHAJIbHbBIX TOYEK

3aKOH BCEMUPHOTO TATOTeHUA. CHJla TAXKECTHU.
[lepBasa KocMUYecKasd CKOPOCTb

Cusa ynpyroctu. 3akoH ['yka. Bec Tesa

Cuna Tpenus. Koappunuent Tpenus. Cunia
CONPOTUBJIEHUS NIPU BUXKEHUHU TeJla B ) KUKOCTH
WJIM ra3e

[TocTynaTtesibHOe ¥ BpallaTeJbHOE [BMXXEHUEe
abCoJII0OTHO TBEPI0TO Tesia. MOMeHT cuJibl. [lye4o
CUJIBL. YCJIOBUA paBHOBECHUA TBEPAOrO TeJa

I/IMHYJ'[bC MaTepHaﬂbHOﬁ TOYKH, CHCTEMDbI
MaTepHaJIbHbIX TOYEK. I/IMHy.)'IbC CMJIbl. 3aKOH
COXpaHEHHA UMITyJIbCa. PeakTuBHOE ABUXKEHHE

KoJsinyecTBO yacosB JlaTta

Bcero KonTposibHble IIpakTuyeckue H3YyI€HUA
paboThI paboThI

dneKTpoHHbIE UpOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubanoreka LIOK
https://m.edsoo.ru/ff0c372e
bubanoreka LIOK
https://m.edsoo.ru/ff0c39cc

bubauoreka LIOK
https://m.edsoo.ru/ff0c3ada

bubauoreka LIOK
https://m.edsoo.ru/ff0c3be8

bubaunoreka LIOK
https://m.edsoo.ru/ff0c3be8

bubauoreka LIOK
https://m.edsoo.ru/ff0c3be8
bubanoreka LIOK
https://m.edsoo.ru/ff0c3d00
bubanoreka LIOK
https://m.edsoo.ru/ff0c3e18

bubauoreka LIOK
https://m.edsoo.ru/ff0c3f76

bubaunoreka LIOK
https://m.edsoo.ru/ff0c41a6

bubauoreka LIOK
https://m.edsoo.ru/ff0c43d6
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Ne Tema ypoka KosinyecTBO 4yacoB Jarta JJIeKTpOHHbIE IUPPOBbIE

n/m Bcero KonTposbHble IlpakTuueckne H3YI€HHA obpasoBaTesIbHbIE PECYPCEI
paboThI paboThI

16 Pab6oTa 1 MOIHOCTb CUJIbl. KuHeTHYecKkasi aHepTrus 1 Bu6snoTeka LIOK
MaTepHaJbHOH TouKH. TeopeMa 06 U3MeHeHHH https://m.edsoo.ru/ff0c4502
KMHETHYeCKOH SHepTUuu

17 TloTeHuuasibHas aHeprus. [loTeHUMa/IbHAsA SHEPTHUS 1 bu6bsunoTteka [JOK
ynpyro AehopMUPOBAHHOMN NPYKHUHBI. https://m.edsoo.ru/ff0c461a
[loTeHnMabHasA 3Heprus Tesa BOJIM3U IOBEPXHOCTHU
3eMuu

18 TloTeHnMa/bHbIe U HENOTEHIMaJbHbIe CUJIbI. CBSI3b 1 bubaunoreka LIOK
paboThl HEMOTEHLUAIbHBIX CHJI C U©3MEHEHUEM https://m.edsoo.ru/ff0c478c

MeXaHU4YeCKOU SHEPrun CUCTEMbI TEJI. 3aKoH
COXpaHEHHUdA MeXxaHU4eCKOu JHEPTHUHU

19 JlabopaTtopHas paboTa «MccienoBaHue cBSi3M paboTel 1 1
CHUJIbI C UBMEHEHHEM MeXaHUY€eCKOM SHEePTHHU TeJia Ha
pUMepe PacTsHKeHUs] Ppe3UHOBOIO0 XKIyTax»

20 KonTposibHas paboTta no TeMe «KuHemMaTuKa. 1 1 BubauoTteka LLOK
JluHamMuKa. 3aKOHbI COXpaHEHHS] B MEXaHUKe» https://m.edsoo.ru/ff0c4b74
21 OcCHOBHBIE NIOJIOXKEHUA MOJIEKYJIAPHO-KUHETHYECKOU 1 Bubsnoreka LIOK
Teopuu. bpoyHoBckoe fBmxeHue. [Audpodysus https://m.edsoo.ru/ff0c4dc2
22 XapakTep ABUKEHUA U B3aMMOJeUCTBUSA YaCTHUL 1

BelecTBa. MoJiesiu CTPOEHUs ra30B, }KUAKOCTEN U
TBEPbIX TeJ

23 Macca moutekys. KosnyectBo BelectBa. [locTtossHHas 1
ABorazpo

24 TensoBoe paBHOBecue. TemnepaTypa U eé 1
nsMepenue. lllkana Tremnepatyp Llenbcus

25 MHWpeanbhblii raz B MKT. OcHoBHOe ypaBHeHHe MKT 1 BubauoTteka LLOK
https://m.edsoo.ru/ffOc4fde
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Ne Tema ypoka KosinyecTBO 4yacoB Jarta JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero KonTposbHble IlpakTuueckne H3YI€HHA obpasoBaTesIbHbIE PECYPCEI
paboThI paboThI

26 A6costoTHas TeMIlepaTypa Kak Mepa cpeJiHei Bu6snoTeka LIOK
KHHETHUYECKOW 3HEPTUM JBUXKEHHUS MOJIEKYI. https://m.edsoo.ru/ff0c511e
YpaBHeHue MeHpeneeBa-KianepoHa

27 3akoH JlajbToHa. a30Bble 3aKOHbI

28 JlabopaTopHas paboTa «MccaenoBaHe 3aBUCUMOCTH 1

MeXy mapaMeTpaMH COCTOSIHUS Pa3peKeHHOT0
rasa»

29 Hsomnpolecchl B UieaJIbHOM rase v Ux rpapudeckoe bub6auoTeka [IOK
npeJicCTaBJeHUe https://m.edsoo.ru/ff0c570e
30 BHyTpeHHsIsI 93HEPrUsi TepMOAMHAMUYECKON CHUCTEMBI bu6sunoTteka [JOK

Y c1oco6bI eé n3MeHeHus. KosnyecTBo TENJI0THI U
paboTa. BHyTpeHHss 3HEPTUS 0JTHOATOMHOTO
W/leaJIbHOTO rasa

https://m.edsoo.ru/ff0c5952

31 Bwujbl Tensonepenadu bubauoreka LIOK
https://m.edsoo.ru/ff0c5c36
32 VYpenbHasl TeIlJIOEMKOCTD BeljecTBa. KosinyecTBO bubauoreka LIOK
TEIJIOThI IPU TemJionepegade. AjMabaTHBIN MpoLecc https://m.edsoo.ru/ff0c5c36
33 [IlepBbI} 3aKOH TEPMOJAVMHAMMUKHU U €r0 IPUMEHEHUE K BubaunoTteka LLOK
H3onpoiieccaM https://m.edsoo.ru/ffOc5efc
34 Heob6paTUMOCTb MPOIECCOB B IpUpoe. Bropoi Bu6anoTeka [IOK
3aKOH TePMOJIMHAMUKH https://m.edsoo.ru/ff0c6230
35 TIpunnun gedictBus u KII/l TenyioBoi MaliMHbI bubanoreka LIOK

36
37

Hukna Kapuo u ero KII/|
JKoJIoTHYEeCKHEe TP06JIeMbl TEMJIO3HEPTreTUKU

https://m.edsoo.ru/ff0c600a
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Ne
n/mo

38
39
40
41

42

43
44
45
46
47

48

49

Tema ypoka

O606warmmui ypok «MosiekynsipHas pr3HUKa.
OCHOBBI TEPMOAMHAMUKU»

KonTposibHas pa6oTa no teme «MoJsieKyisipHast
¢usuka. OCHOBBI TEPMOJAUHAMUKU»

[Tapoo6pa3oBaHue U KOHAeHcalus. McnapeHue u
KHIleHHe

AGcCoI0THAsA U OTHOCUTEJIbHAA BJIQXKHOCTb BO3/yXa.
HacelimenHsii nap

TBéppoe Teso. Kpucraninyeckue u amopdHble Tea.
AHHU30TpONNSA CBOMCTB KpUCTa/IOB. XKuakue
KpucTaibl. COBpeMeHHble MaTepHasbl

[lnaBneHue U KpUCTaLIU3aLusl. Y/ eabHas TeNa0Ta
nsiaBjaeHus. Cybanmanus

YpaBHeHHe TenJi0Boro 6asaHca

JyieKTpu3auusa TeJl. JJeKTpUieCcKu 3apaz. /lsa Buja
3JIEKTPUUYECKUX 3apAJ0B

[IpoBOAHUKY, AUIJIEKTPUKH U MOTYTPOBOAHUKH.
3aKOH COXpaHeHUsI 3JIeKTPUIECKOro 3apsa

B3zanMopenctBue 3apsaa0B. 3akoH KysoHa. ToueyHbIN
3JIEKTPUYECKUH 3apas,

Hanps»kéHHOCTB 3JIEKTPUYECKOTO MoJid. [[pyuHIMn
CyNepno3ULIMU 3JIeKTPUIECKUX NoJier. JInHUU
HaNps>)KEHHOCTU

Pab6oTa cus anekTpocTaTuueckoro noJid. [loteHuan.
Pa3HocTb MoTeHI1Ma/IOB

KosndecTBo 4acos

paboThl

Bcero KonTposibHble IIpakTuyeckue H3YyI€HUA

paboThl

dneKTpoHHbIE UpOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubanoreka LIOK
https://m.edsoo.ru/ff0c6938
bubanoreka LIOK
https://m.edsoo.ru/ff0c6a50

bubauoreka LIOK
https://m.edsoo.ru/ff0c63b6

bubauoreka LIOK
https://m.edsoo.ru/ff0c64d8
bubanoreka LIOK
https://m.edsoo.ru/ff0c65f0

bubauoreka LIOK
https://m.edsoo.ru/ff0c6708
bubanoreka LIOK
https://m.edsoo.ru/ff0c6820
bubanoreka LIOK
https://m.edsoo.ru/ffOc6bcc

bubauoreka LIOK
https://m.edsoo.ru/ff0cébcc

bubauoreka LIOK
https://m.edsoo.ru/ff0c6ce4
bubaunoreka LIOK
https://m.edsoo.ru/ff0c6df2

bubauoreka LIOK
https://m.edsoo.ru/ff0c6f00


https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

Ne Tema ypoka KosinyecTBO 4yacoB Jarta JJIeKTpOHHbIE IUPPOBbIE

n/m Bcero KonTposbHble IlpakTuueckne H3YI€HHA obpasoBaTesIbHbIE PECYPCEI
paboThI paboThI
50 IIpoBOAHUKHU U JU3TEKTPUKH B 3JIEKTpOCTaTU4YeCKOM 1 bubauoTteka LLIOK
noJie. /luasieKTpuyeckasi IpOHUL[AeMOCTb https://m.edsoo.ru/ff0c7018
51 O3JnektpoémkocTb. KoHAeHcaToOp 1 Bu6snoTeka LIOK
https://m.edsoo.ru/ff0c7126
52 JJIeKTpOEMKOCTH MJIOCKOTO KOHJeHCaTopa. JHEPIrHUs 1 bu6sunoTteka [JOK
3apsKeHHOT0 KOH/JleHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTopHas paboTa "U3MepeHue 3/IeKTPOEMKOCTH 1 1
KOH/JleHcaTopa"
54 TllpuHUMD AEUCTBUSA U IPUMEHEHUE KOH/IEHCATOPOB, 1

KONMPOBAJIbHOTO alllapaTa, CTPYHHOro MpUHTEepA.
dneKTpocTaTUYeCKas 3allUTa. 3a3eMJIeHHe
3JIeKTponpub0opoB

55 J/ieKTpUYecKU#l TOK, yCI0BHUS €ro CyleCTBOBaHUS. 1
[locTossHHBIM TOK. CHsia ToKa. HanpskeHue.
ConpoTtusienuve. 3akoH OMa /19 ydacTKa Lelu

56 IlocsenoBaTe/ibHOE, MapaJijiesibHOE, CMelllaHHOe 1 bubauoreka LIOK
coeZilMHeHUe MPOBOJHUKOB. JlabopaTopHas paboTta https://m.edsoo.ru/ff0c74f0
«H3yuyeHune cMellaHHOTO COeIUHEHUS PE3UCTOPOB»

57 Pa6oTa u MOILIHOCTb 3JIEKTPUYECKOT'0 TOKA. 3aKOH 1 bu6sunoTteka [JOK
[bxoyns-Jlenua https://m.edsoo.ru/ff0c7838

58 3akon Oma iy1s1 NOJIHOM (3aMKHYTOM ) 3JieKTpuyeckon 1 Bub6snoreka LIOK
nenu. KopoTkoe 3ambikaHue. JlJabopaTopHasi paboTa https://m.edsoo.ru/ff0c7ae0

«M3Mmepenue I/IC UCTOYHHKA TOKA U €r0
BHYTPEHHET0 CONPOTHBJIEHUSI»

59 JieKTpoHHas NPOBOJAMMOCTb TBEP/IbIX METAJIJIOB. 1
3aBUCUMOCTb CONPOTUBJEHUS METAJIJIOB OT
TeMnepaTypbl. CBEpXIpPOBOAMMOCTb


https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Ne
n/mo

60

61

62

63

64

65

66

67

68

Tema ypoka

JJIeKTpUYeCKUH TOK B BaKyyMe. CBOKWCTBA
3JIEKTPOHHBIX IIYYKOB

[TosrynpoBoHUKHY, UX COOCTBEHHAsA U pUMeCHas
poBOoAUMOCTb. CBOKCTBA p—n-liepexo/a.
[TosrynpoBOJHUKOBbIE IPUOOPHI

JJIeKTpUYECKUH TOK B paCTBOpax M pacljiaBax

3JIEKTPOJIUTOB. JJIEKTPOJIUTUYECKAS U CCOIUAIUS.

JJIeKTpPOJIN3

JJIeKTpHUYeCKUH TOK B razax. CaMocToATeIbHbIN U
HecaMoOCTOAATeJIbHbIN pa3pas. Monnusd. [li1asma

JJleKTpUYeCKHe MPUOOPHI U YCTPOUCTBA U UX
npakTuyeckoe npuMeHeHue. [[paBusia TEXHUKU
0e301acHOCTHU

06061aIIMNA YPOK «IJIeKTPOJUHAMHUKA»

KonTpoJsibHas paboTa no TeMe «3JIeKTpOCTaTHUKA.
[locTOSAHHBINM 3JIEKTPUYECKUM TOK. TOKH B
pPas3JIMYHBIX Cpeslax»

Pe3epBHbIl ypok. KoHTposibHasg paboTa no teme
"JseKTpoAMHAMUKA"

PesepBHbIl ypok. O6061a01Ui ypok o Temam 10
KJjacca

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME
11 KJIACC

KoJsinyecTBO yacosB JlaTta

Bcero KonTposibHble IIpakTuyeckue H3YyI€HUA
paboThI paboThI

68 3 3

dneKTpoHHbIE UpOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubanoreka LIOK
https://m.edsoo.ru/ff0c84ae

bubanoreka LIOK
https://m.edsoo.ru/ff0c82ba

bubaunoreka LIOK
https://m.edsoo.ru/ff0c84ae

bubauoreka LIOK
https://m.edsoo.ru/ff0c86fc

bubauoreka LIOK
https://m.edsoo.ru/ff0c88be

bubauoreka LIOK
https://m.edsoo.ru/ff0c8a8a

bubauoreka LIOK
https://m.edsoo.ru/ff0c8c56

bubanoreka LIOK
https://m.edsoo.ru/ff0c8f6¢c


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

Ne Tema ypoka KoJsinyecTBO 4acoB Jarta JJIeKTPOHHbIE IUPPOBbIE

n/m Bcero KonTposibHbie [IpakTHyeckue H3YIeHUA 06pasoBaTe/IbHbIE PECYPChI

paboThI paboThI

1 TlocTosiHHBIE MarHUThI U UX B3aUMO/leliCTBHE. 1 bubanoreka LIOK
MarHuTHoe noJie. BeKTOp MarHMTHON UHAYKIMH. https://m.edsoo.ru/ff0c9778
JIMHMY MarHUTHON UHAYKLUU

2  MarHuTHOe 1noJie NpoBOJHUKA C TOKOM. ONIbIT 1 bu6sunoTteka [JOK
Jdpcresa. BsaumoaencTBre NPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3  JlabopaTtopHas paboTa «M3ydyeHre MarHuTHOTO MOJisl 1 1 Bbub6auoTeka [IOK
KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe

4  JleicTBHEe MarHMTHOTO MOJIsI HA MPOBOJHUK C TOKOM. 1 1 bubanoreka LIOK
Cusnia AMniepa. JlabopaTopHasi paboTa «McciaenoBanue https://m.edsoo.ru/ff0c9ac0
JIeMCTBHS IOCTOSIHHOTO MarHMWTa Ha paMKy C TOKOM»

5  JleilicTBMe MarHUTHOTO MOJISI HA JBUXKYILYIOCS 1 bu6sunoTteka [JOK
3apshKeHHY10 yactuuy. Cuia JlopeHua. PaboTa cuibl https://m.edsoo.ru/ff0c9df4
JlopeHua

6  JJieKTpOMarHuTHad UHAYKLMA. [loTok BekTOopa 1

MarHuTHOM UHAYKLMU. 3/IC MHAYKLIMU. 3aKOH
3JIEKTPOMAarHUTHOM MHAYKUUU Papases

7  JlabopaTtopHas paboTa «HcciejoBaHHe SIBJIEHUS 1 1 Bu6anoTeka [IOK
3JIEKTPOMarHUTHOU UHAYKIIAU» https://m.edsoo.ru/ff0cal50

8  HuaykTHUBHOCTB. fIBJIeHUe camouHAyKuu. I/IC 1 bubauoreka LIOK
CaMOUHAYKIMU. JHEPTHUsl MarHUTHOTO MOJIS1 KaTyIIKH https://m.edsoo.ru/ff0ca600

C TOKOM. 3}IeKTpOMaFHI/ITHoe noJie

9  TexHHYecKHe yCTPOUCTBA U UX IPUMEHEHHUE: 1
IIOCTOSIHHbIE MAarHUTBI, 3JIeKTPOMAarHUThI,
3JIEKTPO/,BUTATeJIb, yCKOPUTEJIH 3JIeMEHTapPHBIX
YacTUL, MHAYKLIMOHHAA NeYb

10 O6o6matuuil ypok «MarHuTHoe moJie. 1 Bu6anoTeka [IOK
JJleKTpOMarHMTHas UHAYKLUS» https://m.edsoo.ru/ff0cab82


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

11

12

13

14

15

16

17

18

19

Tema ypoka

KonTposibHast pa6oTa no TeMe «MarHuTHOE MOJIE.
J/IeKTpOMarHuTHasA UHAYKLUA»

CBOGOAHBIE MeXaHUYECKHE KoJlebaHusl.
[apMoHHYecKHe KoJiebaHHsl. YpaBHEHHE
rapMoOHUYECKUX KoJsiebaHu. [IpeBpalleHre SHEPTUU

JlabopaTopHas pa6oTa «HcciejoBaHrEe 3aBUCUMOCTH
epro/ia MaJiblX KoJiebaHUH Tpy3a Ha HUTH OT JAJIMHBI
HUTH U MaccChbl Tpy3a»

KosiebaTenbHbIN KOHTYP. CBOGOHbIE
3JIEKTPOMArHUTHbIE KOJie6aHUs B U/l€aIbHOM
KoJie6aTe/IbHOM KOHType. AHAJIOTUSI MEXAY
MeXaHU4YEeCKHUMHU U 3JIEKTPOMArHUTHbIMU
KOJIe6aHUSMU

®opmyna ToMcoHa. 3aKOH COXpaHEHUd IHEPTHUH B
U/lea/IbHOM KoJle6aTe/IbHOM KOHType

[IpeacTaB/ieHMe 0 3aTyXaKIUX KOJIeOAHHUSX.
BeiHyX/jleHHble MexaHHU4YeCcKHe KoJiebaHus. PeoHaHc.
BbIHY>X/leHHble 3/1eKTPOMarHUTHbIE KOJle6aHUs

[lepemeHHbIN TOK. CHHYCOUJa/IbHBIN IEpEMEeHHBIN
TOK. MOLJHOCTB NepeMEHHOr0 TOKa. AMIUIMTYAHOE U
JeMCTBYIOllee 3Ha4YeHHe CUJIbl TOKA U HallpSXKeHUs
Tpancdopmarop. [IporsBoacTBO, nepeiadya u
noTpeb6seHue 3JIeKTPUIECKON SHepTrUun

YcTponcTBO ¥ IpakTU4YeCcKoe IpUMeHeHUe
3JIEKTPUYECKOI'0 3BOHKA, FreHepaTopa epeMeHHOro
TOKa, IMHUH 3JIeKTpolepesay

KosndecTBO 4yacoB

Bcero KonTposibHble [IpakTudyeckue H3YyIeHHA

paboThl
1 1

paboThl

JaTta

JdneKkTpoHHbBIE U pPOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubanoreka LIOK
https://m.edsoo.ru/ff0cad58
bubanoreka LIOK
https://m.edsoo.ru/ff0caf06

bubauoreka LIOK
https://m.edsoo.ru/ff0cb820

bubanoreka LIOK
https://m.edsoo.ru/ff0cb9c4
bubanoreka LIOK
https://m.edsoo.ru/ff0cbb86

bubanoreka LIOK
https://m.edsoo.ru/ffOcbd34

bubauoreka LIOK
https://m.edsoo.ru/ff0cc324


https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

n/o

20

21

22
23
24
25

26

27
28
29
30

31

Tema ypoka

JKoJIOrMYeCcKre PUCKU IPU TPOU3BO/CTBE
3JieKTpo3Hepruu. KyibTypa ucnosib30BaHus
3JIEKTPO3HEPTUHU B NOBCEHEBHOM XXU3HU

MexaHuYecKUe BOJIHBI, yCJI0BUS PaclpOCTPaHeHHUs.
[lepuoj. CKOpOCTb pacnpoCTpaHEHUS U AJIMHA BOJIHBI.
[lonepeyHble ¥ NPOOJIbHBIE BOJHBI

3Byk. CkopocTb 3ByKa. 'lpoMKOCTB 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

JJIeKTPOMarHUTHBIE BOJIHbI, UX CBOMCTBA U CKOPOCTb.
[lIkasa 3/1eKTpPOMarHUTHBIX BOJIH

[IpyHLMIIBI paOCBA3U U TeJieBUleHUs1. Pa3BuTue
CpeACcTB cBA3U. Pagyosiokanuda

KoHTpoJibHas paboTa «Kosie6baHuMs ¥ BOJHBI»

[IpsiMoJIMHEeHOEe pacnpoCTpaHeHHE CBETA B
OZlHOpOZHOW cpefie. ToueyHbIM UCTOYHUK cBeTa. Jlyu
cBeTa

OTpakeHHe cBeTa. 3aKOHBI OTPAKEHHUSI CBETA.
[TocTpoeHue H306paXKeHUH B IJIOCKOM 3epKaJie

[Ipesiomsienue cBeta. [lo1lHOe BHyTpeHHee OTpaXKeHHUe.

[IpeaenbHBIN yroJ MOJHOTO BHYTPEHHET 0 OTPaKEHUS

JlabopaTopHas paboTa «M3mMepeHUe noKasaTeJist
npeJIOMJIEHUS CTeKJIa»

Jluusbl. [locTpoeHune n3obpakeHui B inH3e. Popmy.ia
TOHKOU JINH3bI. YBeJITUYEHHUE JINH3BI

JlabopaTopHas paboTta «HccaenoBaHue CBOUCTB
M300pakeHH U B JIMH3aX»

paboThl

KosinuecTBo yacoB
Bcero KonTposibHble [IpakTudyeckue H3YyIeHHA

paboThl

JdneKkTpoHHbBIE U pPOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubauoreka LIOK
https://m.edsoo.ru/ffOcca54

bubanoreka LIOK
https://m.edsoo.ru/ffOcccOc

bubauoreka LIOK
https://m.edsoo.ru/ffOccfe0

bubanoreka LIOK
https://m.edsoo.ru/ffOcc6f8
bubanoreka LIOK
https://m.edsoo.ru/ff0cd350

bubaunoreka LIOK
https://m.edsoo.ru/ff0cd4e0
bubanoreka LIOK
https://m.edsoo.ru/ff0cd7f6

bubauoreka LIOK
https://m.edsoo.ru/ff0cd67a

bubauoreka LIOK
https://m.edsoo.ru/ffOcdd1e


https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Ne Tema ypoka KoJsinyecTBO 4acoB Jarta JJIeKTPOHHbIE IUPPOBbIE

n/m Bcero KonTposibHbie [IpakTHyeckue H3YIeHUA 06pasoBaTe/IbHbIE PECYPChI
paboThI paboThI
32 Jlucnepcus cBeTa. CJ103KHBIN cOCTaB 6€J10r0 CBeTa. 1 1

liBeT. JlabopaTopHas paboTta «HabaroneHue
JIUCIIEPCHUU CBETA»

33 MHWHTepdepenuusda cBeta. ludppakius cBeTa. 1 bu6sunoTteka [JOK

JudpakumoHHas pelméTka https://m.edsoo.ru/ffOced22
34 [lonepe4yHOCTb CBETOBBIX BOJIH. [losispr3anus ceeTa 1 bubauoTteka LLOK

https://m.edsoo.ru/ff0cf02e

35 OnTuyeckue NpubOpbI U YCTPOUCTBA U YCI0BUSA UX 1

6e30macHOro NnpMMeHeHus
36 TI'paHUIbI IPUMEHUMOCTHU KJIACCUYECKON MEXaHUKH. 1 bu6bsunoTteka [JOK

[locTynaTel cieniajbHOM TEOPUU OTHOCHUTENbHOCTHU https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTb OJJHOBPEMEHHOCTH. 3aMe/lJIeHUe 1 bubauoreka LIOK

BpPeMEHHU U COKpallleHHe JJINHbI https://m.edsoo.ru/ff0Ocfa4?2
38 DHeprus v UMIYJIbC PeJATUBUCTCKOM YacTULbl. CBA3b 1 Bu6anoTeka [IOK

MacChl C 3HEPrUer U UMIYJIbCOM. JHEPTUS NOKOSI https://m.edsoo.ru/ffOcfc68
39 KonTposibHas paboTa «OnTuka. OCHOBBI cieniMasbHol 1 1 BubauoTteka LLOK

TEOPHUU OTHOCUTEJbHOCTH» https://m.edsoo.ru/ffOcf6f0
40 ®oTonbl. Popmy.a [lnaHka. IHEPTUSA U UMITYJIbC 1 Bubsnoreka LIOK

¢doToHa https://m.edsoo.ru/ffOcfel6
41 OTkpbITHE U HccieloBaHUe poTo3PdeKkTa. OnbIThI A. 1 bu6sunoTteka [JOK

I'. CTosieToBa https://m.edsoo.ru/ffOcffc4
4?2 3axoHbl poToaddekTa. YpaBHeHUe IUHIITENHA 15 1 BubaunoTteka LLOK

dotoadpdekra. «KpacHas rpanuna» poroapdekra https://m.edsoo.ru/ff0d015e
43 JlaBnenue cBeta. OnwiThl I1. H. JlebeneBa. Xumuyeckoe 1 bubaunoreka LIOK

JleiCTBUE CBeTa https://m.edsoo.ru/ff0d04a6


https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Ne Tema ypoka KoJsinyecTBO 4acoB Jarta JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero KonTposibHbie [IpakTHyeckue H3YIeHUA 06pasoBaTe/IbHbIE PECYPChI
paboThI paboThI

44

45

46

47

48

49

50

51

52

53

54

TexHuuyeckue yCTPOUCTBA U IPAKTHUYECKOE
npuMeHeHue: GOT03/IeMeHT, POTOAATUMK, COTHEUHAS
6aTapesi, CBeTOIUO],

Pelienue 3aJa4 110 TeMe «3JJieMeHTbl KBAHTOBOMU
OIITUKH»

Mogenb aToMma TomcoHa. OnbiThl Pe3epdopaa no
paccesaHuo a-yactul, [ll1anetapHasa Mozesb aTomMa

[Toctynatel bopa

N3nydeHue u norJomieHre GOTOHOB MPU MEPexo/ie
aToMa C OZJHOT'0 YPOBHS 93HEPTUHU Ha Apyroi. Buabl
CIEKTPOB

BosiHOBBIE cBOVCTBaA YacTull,. BosiHbl fie bpoits.
KopnyckyisipHO-BOJIHOBOU Ayasin3M. CIOHTaHHOE U
BBbIHY>K/IeHHO€ U3JIy4YeHue

OTKpbITHE pasiuoaKTUBHOCTU. OnbIThl Pesepdopaa nmo
onpezie/IEHUI0 COCTAaBa PaIMOAKTUBHOTO U3JIyYEHHUS

CoiicTBa anbda-, 6eTa-, raMMa-u3aydyeHus. BausHue
PaZiIM0aKTUBHOCTH Ha *KWBble OPraHU3Mbl

OTKpbITHE IPOTOHA U HeUTpOHA. U30Tomnkl. Anbda-
pacna/,. 3JIeKTPOHHBIN U MO3UTPOHHBbIN OeTa-pacnaz,
[aMMa-u3snyyeHue

JHeprus CBA3M HYKJIOHOB B s/ipe. fliepHble peaKLUH.
fAnepHblit peakTop. [Ipo6/1eMbl, NEPCIEKTHUBHI,
3KO0JIOTUYEeCKHUe aclleKThl 1lepHOW IHepPreTUKHU

BHEMEHTaprIe YaCTHULbI. OTKprTI/Ie IMO3HUTPOHA.
METOLU:)I Ha6JI}O,ELeHI/IH N perucTpanyy sJieMeHTAapPHbIX

bubauoreka LIOK
https://m.edsoo.ru/ff0d0302
bubanoreka LIOK
https://m.edsoo.ru/ff0d091a
bubanoreka LIOK
https://m.edsoo.ru/ff0dOafa

bubauoreka LIOK
https://m.edsoo.ru/ff0dOafa

bubanoreka LIOK
https://m.edsoo.ru/ff0d0ca8

bubauoreka LIOK
https://m.edsoo.ru/ff0d0fd2
bubanoreka LIOK

https://m.edsoo.ru/ff0d1162

bubaunoreka LIOK
https://m.edsoo.ru/ff0d1356

bubauoreka LIOK
https://m.edsoo.ru/ff0d0e38


https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Ne Tema ypoka KoJsinyecTBO 4acoB Jarta JJIeKTPOHHbIE IUPPOBbIE

n/m Bcero KonTposibHbie [IpakTHyeckue H3YIeHUA 06pasoBaTe/IbHbIE PECYPChI
paboThI paboThI

yactul,. Kpyrsblii cton «®@yHaaMeHTa/IbHblE
B3auMoJencTBUA. EAMHCTBO GpU3NyeCKON KapTHUHBI
MUpa»

55 Bwuj 3BésaHoro Heb6a. Co3Be3usi, AspKUe 3BE3/bI, 1
IJIAaHETHI, UX BUAMMOe aABkKeHHe. CotHeYHas cucTeMa

56 Cousnue. CosiHeYHast aKTUBHOCTb. ICTOYHUK 3HEPrUU 1
CoJtHIIa U 3BE3]]

57 3Bé37bl, UX OCHOBHbIE XapaKTEPUCTUKU. 3BE3/1bl 1
IJIaBHOM NOC/Ie0BaTe/IbHOCTU. BHyTpeHHee cTpoeHue
3Bé31. CoBpeMeHHBble [Ipe/iCTaBJIeHUs O
NPOUCXOXKAEHUHU U 3BoIoL MU COJMHIA U 3BE3]

58 Mueunsiii [lyTe — Hawa 'anakTuka. [losoxxeHue u 1
aBwxeHue CosHua B N'asakTuke. [asakTuku. YépHbie
JABIPbI B 1/ipaX raJlaKTUK

59 BceneHHas. Pazberanue rasakTuk. Teopus boJsibiioro 1
B3pbIBa. PesiukTOBOE M3/ydeHre. MeTarajlakTUKa

60 HepemeHHble Npo6IEMbI aCTPOHOMHUHU

61 KoHTpoJsibHas paboTa «3/ieMeHTbl aCTPOHOMHUU U 1 1
acTpoU3UKU»
62 06o6uawiui ypok. Posib GU3MKK M aCTPOHOMUH B 1

SKOHOMMYECKOH, TEXHOJIOTHYECKOMH, COLlMa/IbHON U
3THUYeCKOU chepax /1eATeJTbHOCTH YesI0BeKa

63 06o6uamIKi ypok. Posib 1 MecTo pU3UKHU U 1
aCTPOHOMHUHM B COBPEMEHHOU HayYHOU KapTHHE MUpPa

64 0O6o6uiawinil ypok. Posb dpusnveckoit Teopuu B 1
bopMUpOBaHUHU TPeACTABIEHUHN 0 GU3NYeCKON
KapTUHE MUpPa



Ne Tema ypoka KoJsinyecTBO 4acoB Jarta JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero KonTposibHbie [IpakTHyeckue H3YIeHUA 06pasoBaTe/IbHbIE PECYPChI
paboThI paboThI
65 O6o6uiawmni ypok. Mecto puanyeckor KapTUHBI 1

MHUpa B 06111eM PsIZY COBPEMEHHBIX CTECTBEHHO-
Hay4HbIX [Ipe/iCTaBJeHUI 0 MpUpo/jie

66 Pe3epBHbIN YypoK. MarHUTHOE MoOJIE. 1
JJIeKTpOMarHMTHas MHAYKLUA
67 PesepBHbIN ypoK. OnTHKa. OCHOBBI Clle{UAIBHON 1
TEOPUU OTHOCUTEJIBHOCTHU
68 Pe3epHbiii ypok. KBaHTOBas ¢pusuka. JeMeHThbl 1 bubauoTteka LLOK
ACTPOHOMHHM Y acTPOPU3UKHU https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 7

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI51 YHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET


https://m.edsoo.ru/ff0d1784

OI'BHY «MHCTUTYT cTpaTernu pa3BUTUS 00pa30BaAHUS»

HHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma no ¢usuke 6a30BOro ypoBHSI Ha YPOBHE CpeqHEro olmiero odpa3oBaHus pa3padOTaHa HAa OCHOBE MOJIOKEHUN U TpeOOBAHUU K
pe3ylibTaTaM OCBOSHHUSI OCHOBHOUM 00pa3oBareiabHOW mporpammel, npeacraBieHHbIXx B @T'OC COO, a Ttaxke ¢ yu€roM (enepanbHOil pabodeit
MPOrpaMMbl BOCIIUTAHUSI U KOHIEHIMH MpernoiaBanus yueoHoro npeamera «Dusuka» B oOpa3zoBaTelbHbIX opraHu3anusx Poccuiickoit denepanumy,
peaTM3YIONTNX OCHOBHBIE 00Pa30BaTeIbHBIC TPOTPAMMEBL.

Copep:xanue mporpammsl 1o ¢pu3KMKe HAIpaBlIeHO Ha (GOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB npu
oOyueHny ux (pr3rKe Ha 0A30BOM YPOBHE HAa OCHOBE CHCTEMHO-IEATEIIFHOCTHOTO To1xo1a. [Iporpamma o ¢usuke coorBercTByeT TpedboBanusm OI'OC
COO x miaHupyeMbIM JHYHOCTHBIM, MPEIMETHBIM M METaIllpeIMETHBIM pe3yabTaTaM OOYYEHHs, a TAK)Ke YUMTHIBAET HEOOXOIHWMOCTh pealu3aluu
MEXITPEIMETHBIX CBSI3€ (PM3MKU C €CTECTBEHHO-HAyYHBIMU YUEOHBIMH TpeAMeTaMH. B Hell ompenesnsiroTcss OCHOBHBIC IENTM M3ydeHHs! (U3MKHA Ha
YpPOBHE cpeHero o01iero o0pa3zoBaHus, INIAHUPYEMBIE PE3YJIbTaThl OCBOSHUS Kypca PU3UKH: INYHOCTHBIC, METalIpeIMETHbBIE, TPeIMETHBIE (Ha 0a30BOM

YPOBHE).
[IporpamMma no (pu3mke BKIIOYAET:

e IUIAHUpYEMBIE pe3yJbTaThl OCBOEHUS Kypca (PU3MKH Ha 0a30BOM ypOBHE, B TOM YHCJIE ITPEIMETHbIE PE3yIbTATHI [0 rojiaM 00yUeHHUS;
e cojnepxkaHue yueOHoro npenmera «Du3nkay 1mo rojgaM o0ydeHusl.
du3nka Kak Hayka 0 HanboJsee OOIIMX 3aKOHAX MPUPOAbI, BBICTYIAs B KaueCcTBEe y4eOHOro MpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBII BKJIa B
cUCTeMY 3HaHUM 00 okpyskaroiieM Mupe. LLIkonbHbIN Kype pU3MKN — CUCTEMOOOPA3YIOLIHI 1711 €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, IIOCKOJIbKY
¢u3nyeckre 3aKOHBI JIS)KaT B OCHOBE MPOIECCOB M SBJICHUM, H3yyaeMbIX XUMHEH, Ouonoruei, ¢usudeckoil reorpadueil u acTpoHOMUEH.
Hcnonp30BaHre M aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUM OIpeNessieT XapakTep U pa3BUTHE pa3HOOOpa3HBbIX TEXHOJOTUH B cpepe SHEpPreTHKH,
TPAHCHOPTA, OCBOCHUSI KOCMOCA, MOJIy4EHHsI HOBBIX MaTe€pHajIoB C 3aJJaHHBIMHM CBOWCTBaAMH U JIpyrux. M3yueHue ¢pu3uku BHOCUT OCHOBHOI BKJaJ B
(GbopMHpOBaHHUE E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa OOydaromuxcs, B (OPMHUpOBAHUE YMEHUN NPUMEHATh HAy4YHBIH METOJ TO3HAHHS IpHU
BBITTOJIHEHUH UMU YY€OHBIX UCCIICIOBAHUIM.
B ocHOBy kypca u3MKu 1715 ypOBHS CpeHEro oo1ero oopa3oBaHusl MOJIOKEH Pl UIeH, KOTOpble MOXKHO paccMaTpHUBaTh KakK MPUHIUIIBI €T0
IIOCTPOEHHS.
Hoesa yenocmnocmu. B cOOTBETCTBUU C HEM KypcC SIBJISETCS JOTMYECKH 3aBEPUIEHHBIM, OH COJEPXKUT MaTepuan U3 BceX pas3fesioB (U3HKH,
BKJIIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.
Hoes eenepanusayuu. B cooTBeTcTBUM ¢ Heil MaTtepuan Kypca ¢Gu3NKud 00BEAMHEH BOKPYT (hu3nueckux Teopuil. Beaymmm B Kypce siBisieTcs
(dbopmMHpOBaHKE MPEACTABICHUH O CTPYKTYPHBIX YPOBHIX MaT€pHH, BEIIECTBE U MOJIE.



Hoes cymanumapuzayuu. EE peannsanus npeanosiaraeT UCIOIb30BaHUE TYMAaHUTAPHOIO MOTEHIMANa (GU3NYECKON HAYKH, OCMBICIIEHUE CBSI3U
pa3BUTHs (PU3MKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MHPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIeMaMH.

Hoes npuknaonou mnanpaenennocmu. Kypc (U3MKHM IpeanosiaraeT 3HAKOMCTBO C IIMPOKMM KPYrOM TEXHHUYECKHX M TEXHOJIOTMYECKHX
IIPUJIOKEHUN N3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanu3yerTcst HOCPEICTBOM BBEJCHUS 3JIEMEHTOB COAEPKaHUs, MOCBAIIEHHBIX 3KOJIOIMYECKUM MpolieMaM COBPEMEHHOCTH,
KOTOPBIE CBSA3aHBI C PAa3BUTHUEM TEXHUKU M TEXHOJOTHH, a TakKe 0OCYKICHHs MpoOIeM PalMOHAIBHOTO MPUPOIONOIB30BAHUSI U IKOJOTHUECKON
0€30I1aCHOCTH.

CTepXHEBBIMH DJIEMEHTaMH Kypca (HU3WKA Ha YpPOBHE cpenHero oOmiero oOpa3oBaHUS SBISIOTCS (u3ndeckue Teopuu ((hopMupoBaHHE
IIPEJCTABICHUN O CTPYKTYpE HMOCTPOECHUs (PU3NYECKOH TeopuH, posid (GyHIAMEHTAIbHBIX 3aKOHOB U MPUHLUIIOB B COBPEMEHHBIX IMPEJICTABICHUIX O
IIpUPO/IE, TPaHUIaX TPUMEHUMOCTH TEOPUH, JJIsl OTIUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUN U IIPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIN 1MOAX0 B Kypce (U3UMKU peanu3yeTcs Mpexkae BCEro 3a CYET OpraHM3aluU 3KCIIEPUMEHTAIbHON JeATeIbHOCTH
oOyuaromuxcs. st 6a30BOr0 ypoBHS Kypca (PU3HKH — 3TO UCTIOIb30BaHUE CHCTEMBI (DPOHTATEHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U Ta00paTOPHBIX
paloT, KOTOpble B IporpaMMe 1o (Gpu3uke oObeJUHEHbI B OOIIMN CIIHCOK YYEHUYECKUX MPAKTHYECKHX paboT. BblieneHue B yka3aHHOM IiepedHe
71a00paTOPHBIX pabOT, IPOBOJUMBIX JJISi KOHTPOJIS U OLEHKH, OCYIIECTBIISICTCS yYaCTHUKaMU 00pa30BaTEIbHOTO MPOIecca UCXOAS U3 OCOOCHHO CTEH
IUTAHUPOBAHMS ¥ OCHaLleHUs KabuHeTa ¢pu3uku. [Ipu 3ToM obecnieunBaeTcs oBiaieHue 00yJaroIMMUC YMEHUSAMU IPOBOAUTH KOCBEHHBIE U3MEPEH U,
HCCIIEIOBaHMS 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH U [TIOCTAHOBKY OIIBITOB I10 MPOBEPKE MPEAT0KEHHBIX THIIOTES.

bonbiioe BHMMaHKE yIEIS€TCs PELICHUIO PaCUETHBIX U KA4ECTBEHHBIX 3a1a4. [Ipyu aToM [u1st pac4€THBIX 3a1a4 IPUOPUTETOM SBJISIOTCS 3a7a4u C
SIBHO 3a/laHHOM (PM3NYECKOW MOJEIbI0, MO3BOJISIONINE MPUMEHSATh M3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOIO paszfenia Kypca, Tak U
MHTETPUPYS 3HAHUS U3 pa3HbIX pa3esoB. JJ1s KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SABIISIOTCS 3aaHNs HAa 00BSICHEHUE IPOTEKaHUs (PU3NYECKHX SIBICHUIM
U TIPOLIECCOB B OKpYXarolleH Ku3Hu, TpeOyromiue Bbi0opa Gru3nuecKoi MOJENN Ul CUTyallul TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusMu GI'OC COO k MaTepualibHO-TEXHUYECKOMY oOecrieueHHIo yueOHOro npoliecca 0a30BbIi ypOBEHb Kypca (PU3HKH
Ha yYpOBHE CpeAHEro o0Iiero odpa3oBaHUsl JOJKEH M3y4yaThCsl B YCIOBHUSX NPEAMETHOIO KaOuMHETa (PU3MKU WM B YCJIOBMUSIX MHTETPUPOBAHHOTO
KaOMHeTa MpeIMETOB €CTECTBEHHO-HAYYHOTr0 LIMKJIa. B kabuHere Gu3nKu 10JKHO ObITh HE00X0AUMOE J1abopaTopHOEe 000pyI0BaHKE /TSl BBITOJTHEHUS
YKa3aHHBIX B IPOTrpaMMe Mo (PU3UKE yUEHUUECKUX MPAKTUYECKUX PadOT U AEMOHCTPAallMOHHOE 000pYy10BaHUE.

JleMOHCTpalnoHHOe 000pyAoBaHue (POpMUPYETCSI B COOTBETCTBUU € MPUHIUIIOM MHUHHMMAIbHOM JTOCTAaTOYHOCTH U 00ECHEeYUBAET MOCTAHOBKY
MIEPEYUCIIEHHBIX B IMPOrpaMMe MO (HU3MKE KIIOUEBBIX IEMOHCTpALMM JUIsl MCCIENOBAaHUS U3Yy4daeMbIX SIBICHUW W IPOLECCOB, AIMIUPUUYECKUX H
(GbyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlaGopaTopHoe 00OpyAOBaHUE JUIsl YIEHHUYECKUX MPAKTHUYECKUX paboT GopMUpYeTCs B BHJIE TEMATUYECKUX KOMIUIEKTOB U 0OECreuuBaeTcs B
pacuére OJHOTO KOMIUIEKTa Ha JBYX oOydaromiuxcs. TemaTHueckue KOMIUIEKTHI J1JabOpaTopHOro oOOpyAOBaHHS MOJIKHBI OBITH MOCTPOEHBI Ha
KOMIIJIEKCHOM HCII0JIb30BaHUM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX M3MEPUTEIbHBIX CHCTEM B BUJI€ IU(POBBIX JJaOOpaTOpUid.

OCHOBHBIMU IIEJIIMU U3Y4YE€HUS (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCS:



e (opMupOBaHHE HWHTEpPECA M CTPEMIICHHS OOYUYAIOMIMXCS K HAYYHOMY HM3YYCHHIO IPUPOIBI, Pa3BUTHE MX HMHTCIUIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;
e  pa3BUTHE MPEIACTABICHHUI O HAYYHOM METO/IC MMO3HAHKS U (POPMHPOBAHKE MCCIIEI0BATEIHCKOIO OTHOMIEHUS K OKPYKAIOIINM SBIICHHSIM;
e (opMupoBaHKE HAYYHOI'O MUPOBO33PEHHSI KaK pe3ysibTaTa M3y4eHUs OCHOB CTPOCHHSI MAaTepUH U (DyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
e (opMupoBaHKHE YMEHUI OOBIACHATH SIBICHHS C HCIIOJIb30BaHHEM (DU3NYECKHUX 3HAHUN M HAyYHBIX JOKA3aTE/IbCTB;
e (QopmMupoBaHUE MPEICTABICHUN O POIU PUIUKH JUIS PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHIA.
JIOCTIIKEHHE TUX IIeJeH oOecreunBaeTcsl pelicHHEeM CICAYIOIIUX 3a7ad B MPOILECCe U3ydeHHs Kypca (DU3MKH Ha YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHMs:

e MPHOOPETEHHE CHUCTEMBI 3HAHUN 00 OOUMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIIOUAs MEXaHUKY, MOJICKYISIPHYIO (QU3HKY,
AJIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI aCTPOPHU3UKH;
e (opMupoBaHHe YMEHUN IPUMEHATh TEOPETHUECKUE 3HAHUS JUIsL O0bACHEHUS (PU3MUECKUX SBJICHUN B MIPUPOJIE U IS NPUHATHUS MPAKTHUECKUX
pELIECHH B IOBCEIHEBHOW KU3HU;
e OCBOEHHE CIIOCOOOB pelIeHHsI Pa3IMUHBIX 33/1a4 C IBHO 3a/1aHHOM (PU3MYECKON MOJIEIbIO, 33]1a4, HOPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/1aHHE
(bu3nveckoil MosieNH, aleKBaTHOW yCIOBHUSM 33/1a4H;
e IMOHMMaHHE GU3NYECKUX OCHOB U IPUHLUIIOB IEHCTBUS TEXHUUECKUX YCTPOMCTB M TEXHOJIOTMUECKUX MPOLIECCOB, X BIMSIHUSA Ha OKPYKAIOLIYIO
cpeny;
e OBJIQZICHHUE METOJJaMH CaMOCTOSTEJILHOTO TUIAHUPOBAHUS M IPOBEIEHUS (PU3MUECKUX 3KCIIEPUMEHTOB, aHAIN3a U HHTepIpeTaluy HHpOopMaIu,
oTpesieNIeHuUs JOCTOBEPHOCTHU MOJIyUEHHOT'O pe3ysbTaTa;
e CO3JlaHUE YCIIOBUM Ul Pa3BUTUSI YMEHUH TPOEKTHO-UCCIIEN0BATENBCKON, TBOPYECKOU NEATEIBHOCTH.
Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YPOBHE cpeaHero oobmero oOpa3zoBaHus otBoautTcs 136 vacos: B 10 kimacce — 68 vacoB (2 yaca B
Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).
[Ipennaraemslii B mporpamme 1o (pu3nke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padOT SABJISETCS pEKOMEHA0BAaHHBIM, YUUTENb JI€TIAeT BHIOOP
NPOBE/ICHUS JJAOOPATOPHBIX PadOT U OMBITOB € YYETOM MHIUBUIYAJIBHBIX 0COOEHHOCTEH 00yJaroIXcs.
COJAEPKAHUE OBYYEHUA

10 KJIACC

Pasznen 1. ®usuka u MeTOABI HAYYHOI'0 IIO3HAHUSA
®dusuka — HayKa o npupoae. Hayunsie MeTo1bl IO3HAHMSI OKPYKAIOIIEro Mupa. Poib skcepruMeHTa U TEOPUU B IIPOLIECCE MO3HAHUS ITPUPOJIBI.
DKCIepUMEHT B (PU3UKE.



MonenupoBanue Gpu3nUecKux siBICHUN U mporeccoB. Hayunsie runotessl. @u3ndeckue 3aKOHbI U TEOPUU. |"paHUIIbI TIPUMEHUMOCTH (PU3NUECKIX
3aKOHOB. [I[pUHIUIT COOTBETCTBUA.

Ponb 1 MecTo hu3uku B pOpMUPOBAHUN COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B IPAKTUYECKON JAESITETbHOCTU JTIOACH.

Jlemoncmpayuu

AmnanoroBble ¥ IU(PPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe 1BukeHre. OTHOCUTEIbHOCTh MEXaHUUYECKOT0 IBMKeHUs. Cuctema otcuéra. Tpaekropus.

Ilepemerienue, cKOpocTh (CpeiHsss CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHME MaTepUalbHON TOYKH, UX HPOEKIMH HA OCU CUCTEMBI
koopauHaT. CiojkeHue NepeMeIieHni U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPAMOJIMHEHHOE JBIKeHuEe. ['padiku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIYTH U IIEpEMELLICHHS
MaTepUaIbHOU TOUKHU OT BPEMEHHU.

CBobosHOe nasieHue. Y ckopeHue cBOOOIHOTO Ha/IeHHs.

KpuBonuHueliHoe nBuxeHHe. J[BMKEHHME MaTepUaIbHOM TOYKH II0 OKPYKHOCTH C IIOCTOSIHHOW IO MOAYII CKOPOCTBIO. YTJIOBas CKOPOCTb,
JIUHEeNHas ckopocTb. Ilepuon u yacrora oOpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHuuyeckue ycTporcTBa U MPAKTUYECKOE MPUMEHEHHE: CITUJIOMETP, IBUKEHHE CHAPSII0B, LIEMHbIE U pEMEHHBIE TIEpEayu.

Jlemoncmpayuu

Monenb cucteMbl 0TCU€Ta, MIUTFOCTPALls KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUSI.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO31yX€ U B pa3peKE€HHOM ITPOCTPAHCTBE.

Habntonenue nBuxeHus Tena, OpomeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaJeHHUs.

HanpasiieHue CKOpoCTH NP IBUYKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHHS C LIEIbIO ONPeAeIeHIS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEX LY YTAMM, IPOMIEHHBIMH TEJIOM 3 II0CJIE0BATEIbHbIE PABHBIE TPOMEXYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JBUKEHUH C HA4aJbHOW CKOPOCTHIO, paBHOM HYIIIO.

N3ydeHne nBuKEHMs IIapyUKa B BI3KON XKHUJIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. HEpImanbHbele CHCTEMBI OTCUETA.



Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoii 3akon HeroToHa 117151 MaTepuanbHOi Touku. Tpetnii 3akoH HbroTOHa 1J1s1 MaTepralibHBIX
TOYEK.

3akoH BcemupHoro taroreHus. Cuna tsoxectd. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buabl tpenus (moxosi, ckoibkeHus, kaueHus). Cuna Tpenusa. Cyxoe Tpenue. Cuia TpeHHs] CKOJBXKEHUS U CHUJIa TPEHHUS IOKOS.
Koaddurment tpenus. Cuia COMpOTHBIICHUS TIPU JBUKCHUH TEJa B KUJAKOCTU WIIH Ta3e.

[TocrynarensHoe U BpaliareiabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tena.

MoMmeHT Cuiibl OTHOCUTENBHO OcH BpaieHus. [1nedo cumbl. Y ciaoBust paBHOBECHs TBEPIOTO Tea.

TexHuyeckue ycTpoiicTBa U MPAKTUYECKOE IPUMEHEHHE: MTOAIINITHUKY, IBUYKEHUE HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHMe UHEPIHH.

CpaBHeHHE MacC B3aUMOICHCTBYIONIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuit.

CnoxxeHue CHil.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIuu.

Hesecomocts. Bec Tena npu ycKOpeHHOM MOIBEME U MaJICHHUH.

CpaBHEHHE CUII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKECHHS.

VYcnoBust paBHOBecusi TBEpAOTro Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydenue nBuxeHust Opycka rmo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B TIPYKUHE U PE3UHOBOM 00pasiie, OT UX aedopmaluu.

UccnepoBanue ycnoBuii paBHOBECHS TBEPIOTO TeJId, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonvl coxpaneHusn 6 mexanuke

NmMnynsc MarepuanbHOM TOYKHM (Te€na), CUCTEMbl MAaTEpUAbHBIX TOYEK. MIMIynbC CHIIBI U M3MEHEHHE UMITYJIbCAa Tesd. 3aKOH COXPaHEHUs
HUMITyJIbCa. PeakTUBHOE JIBHIKEHHE.

Pa6ora cunbl. MOMIHOCTH CHITBI.

Kunernyeckasi sHeprusi MaTepraibHON TOUKH. Teopema 00 M3MEHEHIUN KHHETHYECKOM SHEePTUH.

[ToTennmaneHas 3Heprus. [loTeHnmanbHas sHEpTUs ynpyro aehopMUPOBAHHON NIPYKUHBL. [loTeHITManpHAsS SHEPTUs Teja BOJU3U MMOBEPXHOCTH
3emun.

[ToTennmanpHbie ¥ HEMOTEHITHATBHBIC CUITBI. CBSI3b paOOTHI HEMTOTEHITMATBHBIX CHJI C U3MEHEHUEM MEXaHWYECKON YHEPTUH CHCTEMBI TeJl. 3aKOH
COXpaHEHUs MEXaHUYECKON IHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuuyeckue yCTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEP, MPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.
Jlemoncmpayuu

3aKOH COXPaHEHHS UMITYJIbCA.

PeakTrBHOE JIBUKEHUE.

[Tepexo MOTEHITMATBHONM SHEPTHH B KHUHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne abCoOMOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3M pabOThI CUIIBI C U3MEHEHUEM MEXaHUYECKOM YHEPTUH Tejla Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Pazpnen 3. MosekyasipHasi Qu3MKa 1 TEPMOJAUHAMMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKON TEOPUM U UX OMbITHOEe oOocHOBaHUE. bpoyHoBckoe nBwxkenue. duddysus. Xapakrep
JBUKEHMSI U B3aUMOJICHCTBUS YaCTHI] BellecTBa. MoJiesy CTpOEHUsI Fa30B, )KUIKOCTEN U TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX
Mozeinen. Macca u pazmepsl Mmosekyn. KonmnuectBo BenectBa. [locrosnnas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monens uneanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU UAEaIbHOro raza. AOCONIOTHAs TeMIleparypa Kak mepa
CpPEeIHEW KMHETHYECKOM JHEPruy TEIIOBOro IBMKEeHMS 4dactun rasa. lllkana temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MeHneneeBa—
Knaneiipona. 3akon J{ansrona. M3omporiecchl B M1ealbHOM I'a3e ¢ MOCTOSHHBIM KOJMYECTBOM BelllecTBa. [ 'paduyeckoe npeacraBieHue H30IpOIECCOB:
U30TEpMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAOLINE JUCKPETHOE CTPOEHHUE BELIECTBa, (poTorpaduu MOJIEKyJl OpraHUuYeCKUX COeITMHEHUH.

OnbIThl 10 AP PY3UN KUAKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JIBHXKEHUS.

Mogens onbita llTepHa.

OnbITHL, JOKA3bIBAIOIIME CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUSA.

Monens, HUTIOCTpUpYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OMBITHL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS HJI€AJIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATe HAa OCHOBE U3MEPEeHUN 00bEMa KOMHATHI, JaBICHUS U TEMIIEPaTyphl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy IIAPAMETPAMK COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosbt mepmoouHamurku



Tepmonunamuyeckas cuctema. BHyTpeHHsIsI SHEpTUs TEPMOIMHAMUYECKON CUCTEMBI U crIOcoObI €€ n3MeHnenus. KonnuecTBo TemioTel U padbora.
BHyTpeHHss 3HEeprusi 0IHOATOMHOI'0 UAEAJIBHOrO ra3a. Busl Tensonepeaadn: TEMJIONPOBOIHOCTb, KOHBEKIUS, U3IydeHHE. Y IelbHas TEIUIOEMKOCTb
BeulecTBa. KoamyecTBo TEMIOTHI IpyU TEIIoNepeaaye.

[Tonsatue 00 ammabatHOM mpouecce. [lepBblii 3akoH TepMoaMHAMUKHU. [IprMeHeHHME MEepBOro 3aKOHA TEPMOAMHAMUKU K H30MPOLIECCAM.
I'padmueckas nnTepnperanus paboTh rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMoCTh MpoIieccoB B IPUPO/IE.

TemnoBeie Mamuubl. [IpuHIMne! AeiicTBus TemaoBbix MamuH. [IpeoOpazoBanus sHepruu B TeruioBbIX MamuHax. KoadduuueHnt noneznoro
neiicTBus TerioBoi MammHeL. Llukin KapHo u ero ko3¢ GuimenT noiae3Horo AeHCTBrs. DKOJIOTHYECKHE TPOOIEMBI TETUIOIHEPTETHKH.

TexHuyeckue ycTpoiicTBa 1 MpaKTUYECKOE MPUMEHEHHUE: ABUTaTeIb BHYTPEHHETO CrOpaHusl, OBITOBOM XOJIOIMUIbHHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3meHeHre BHYTpEHHEH SHEpruu Tela MPH COBEPIICHUU pabOThl: BBUIET MPOOKH M3 OYTHUIKM MOJ JCHCTBHEM CKAaTOrO BO3AYyXa, HarpeBaHUE
a¢upa B TaTYHHOH TpyOKe MyTEM TpEeHUs (BUACOIEMOHCTPAIIHS).

W3meneHnue BHyTpeHHEHN sHepruu (TemrepaTyphl) Tela Ipu TeIionepeaaye.

OnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATeNsl BHYTPEHHETO CrOPaHusl, PeaKTUBHOIO JBUTATEIIS.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooOpazoBanue u KoHaeHcauus. Mcnapenue u kuneHue. AOGCOMIOTHAS U OTHOCUTEbHAs BIAKHOCTh BO31yxa. HacelenHslil nap. Y aenbHas
TeIu1oTa Napooopa3oBaHus. 3aBUCUMOCTh TEMIIEPATYphl KUIIEHUS OT JaBJICHMUS.

Teépnoe teno. Kpucramamueckue u amop¢Hble Tena. AHM30TPONHs CBOMCTB KpuctamuioB. Kuakue kpuctamibl. COBpeMEHHbIE MaTepHaIbl.
[InaBnenue u kpuctauM3anus. Y aenbHas TerioTa miaasienus. Cyonumanus.

VYpaBHeHHE TEIIOBOIroO OanaHca.

TexHuueckue ycTpolcTBa M MPAKTUYECKOE MPUMEHEHHME: TUIPOMETP M ICUXPOMETpP, KAJIOPUMETP, TEXHOJOTHMU MOJYyYEHHUS COBPEMEHHBIX
MaTEpUAJIOB, B TOM YUCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIEHHBIX TapOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObI M3MEPEHHS BIAKHOCTH.

HaGntoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenue OTHOCUTETHHON BIaXKHOCTH BO3/1yXa.



Pa3znen 4. diiekTpoanHamMuKa

Tema 1. Inexkmpocmamuka

DnexTpuzanus Teia. ONeKTpuueckuil 3apsia. J(Ba Buaa siekTpuueckux 3apsanaoB. [IpoBOAHMKHM, AMAIEKTPUKUA U MOJYNPOBOJHUKU. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

B3aumoneiicteue 3apsanoB. 3akoH Kynona. ToueuHbli 3J€KTpUUECKUN 3apsii. DieKTpudeckoe mnoje. Hanpssk€HHOCTh AJIEKTPUUECKOTO TOJIS.
[IpuHUUI Cyneprno3uIuu IEKTPUIECKUX 1osel. JInHun HanpsKEHHOCTH SJEKTPUUECKOTO OIS,

PaGora cun snexkrpocratuueckoro mons. [lorennuan. PasHocTs moreHimanoB. [IpoBOIHUKM U TUAJIEKTPUKHA B DIEKTPOCTATHUECKOM IIOJIE.
JluanekTpudeckas IpOHULIAEMOCTb.

DnexTpoéMkocTh. KoHneHncarop. DneKTpo€MKOCTh INIOCKOTO KOHAEHCATOpa. DHEPrus 3apsKeHHOT0 KOHIEHCATopa.

TexHnuyeckue ycTpoHCTBa U MPaKTUUYECKOE MPUMEHEHME: DJIEKTPOCKON, DJIEKTPOMETp, JJIEKTpOCTaTHYecKas 3aliuTa, 3a3eMJICHHE
ANEKTPONPUOOPOB, KOHJEHCATOP, KOMMPOBAIBHBIN annapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

VY CTpONCTBO U MPUHIIUII ACHCTBUS SIEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30OBAHHBIX TEJ.

DIEKTPUUECKOE MOJI€ 3apsIKEHHBIX TeTl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.

DneKkTpocTaTUYecKas 3allluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCHUMOCTD ANEKTPOEMKOCTH MIIOCKOT0 KOHJIEHCATOPa OT IUIOLIAAH TUIACTUH, PACCTOSHUS MEXAY HUMHU U JUAIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DNEeKTPUYECKHUI TOK. Y CJIOBHS CYIIECTBOBAHUS dIeKTpuueckoro Toka. Mcrounuku toka. Cuia Toka. [TocTOSHHBIN TOK.

Hanpsioxenune. 3akon OMa J1st ydacTKa Lenu.

DNEKTPUUECKOE CONPOTUBIICHHE. YJIENbHOE CONPOTUBIEHHE BemiecTBa. llocienoBarenbHOEe, mNapayieIbHOE, CMEIIAHHOE COEIMHEHUE
MTPOBOTHUKOB.

PaGora snekrpudeckoro Toka. 3akoH J[xoyms—JIena. MOMIHOCTB SIEKTPHUECKOTO TOKA.

DNeKTpOABMKYIIasi CUJla M BHYTPEHHEE COMPOTUBIICHUE HCTOYHUKA TOKa. 3akoH OMa /1715 OJTHOM (3aMKHYTOM) anekTpudeckoit nenu. Kopotkoe
3aMbIKaHUE.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTh COIIPOTUBIICHUS METAJIOB OT TemrepaTypbl. CBEpXIpPOBOIUMOCTbD.



DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITY4YKOB.

[MonmynpoBonuuku. CoOCTBEHHAs M TPUMECHAsI TPOBOIUMOCTH MOIYNPOBOAHUKOB. CBoiicTBa Pp—N-niepexoxaa. I1omynpoBoHIKOBEIE TPHOOPHI.

DNEeKTpUYECKHU TOK B pacTBOpax M paciuiaBax 3JEKTPOJIMUTOB. DIIEKTPOIUTHYECKAS AUCCOLMALMS. DIEKTPOIIN3.

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

TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE PUMEHEHHUE: aMIIEpMETP, BOJIbTMETP, PEOCTaT, ICTOUHUKH TOKA, AJIEKTPOHArpeBaTelbHbIe IPUOOPHI,
3JIEKTPOOCBETUTENFHBIE TPUOOPHI, TEPMOMETP CONPOTHUBICHHS, BAKYyMHBIH AMOM, TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOIYIPOBOAHUKOBBIA HOM,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HApsHKEHUS.

3aBUCUMOCTD COIPOTUBIIEHUS [IWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIA 1M OTIEPEYHOI0 CEUEHUS U MaTepuaa.

CwMmelaHHOe COeTMHEHUE IPOBOJHUKOB.

[Ipsimoe u3mepeHue 3IeKTPOABUKYIIEH cuibl. KopoTkoe 3aMblKaHHE TajIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHEIO CONPOTUBIICHUSI.

3aBUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3ydeHne cMeIaHHOTro COeIMHEHMS pE3UCTOPOB.

N3mepenue 3neKTpoABIKYIIEH CHUIIbI MICTOYHUKA TOKA U €0 BHYTPEHHETO CONTPOTUBIICHUS.

Ha6mronenue snexrposnusa.

MexnpeamMeTrHbie CBA3U

N3yuenue kypca ¢uzuku 6a3oBoro ypoBHS B 10 kiacce ocymiecTBIISETCS ¢ Yy4ETOM COJEPKATENbHBIX MEXIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmvle nousimusi, CBSI3aHHBIE C U3yYE€HHUEM METO0B HayYHOTrO IMO3HAHUSA: SIBJIEHUE, HAYYHbIN (QakT, runoresa, (pu3nyeckas BeJIMUMHa,
3aKOH, TeOpHsl, HAOII0AeHUE, SKCIIEPUMEHT, MOJETUPOBAHKE, MOJIeNb, U3MEPEHHUE.

Mamemamuxa: perieHre CUCTEMbl ypaBHEHUH, JUHEHHas (yHKIus, nmapabosa, rumnepbosia, UX rpapukd U CBOWCTBA, TPUTOHOMETPHUYECKHE
(GYHKIIUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIUU HA OCH KOOPJUHAT, CIIOKEHUE
BEKTOPOB.

buonoeus: Mmexannyeckoe NBWKEHHUE B )KUBOU mpupojae, Auddysusi, ocMoc, TEMI000MEH KHUBBIX OPTraHU3MOB (BUIBI TEILIONEPEIadH, TEIJIOBOE
paBHOBECHE), SJIEKTPUUECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILLECTBA, MOJISIPHAsl Macca, TEIUIOBbIE CBOMCTBAa TBEPIBIX TEIl,
KHUJIKOCTEH U ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAsL JUCCOLMALINS, TaJIbBAHUKA.

l'eocpagpus: BIaxXHOCTb BO3/1yXa, BETPbI, 0apoMeTp, TEPMOMETD.



Texnonoeus: peodOpa3oBaHKUEe JIBUKEHUH C HUCIOJIB30BAHUEM MEXaHU3MOB, YUYET TPEHMsI B TEXHMKE, IOJIIMIHHMKH, HCIIOJIb30BAaHHE 3aKOHA
COXpaHEHHs HMMITyJIbca B TEXHHKE (pakera, BOJOMET M JpYrue), ABUTATENIb BHYTPEHHETO CrOpaHUs, mapoBas TypOMHA, OBITOBOW XOJIOIMJIBHUK,
KOHJULIMOHED, TEXHOJIOTUH ITOJIyY€HUsI COBPEMEHHBIX MAaTEPUAIOB, B TOM YMCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOIMH, 3JIEKTPOCTATUYECKAs 3allNTa,
3a3eMJICHHE DIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBINA PUHTED, FIEKTPOHArpEeBaTEIbHBIE IPHOOPHI, AIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaIbBAaHUKA.

11 KJTACC

Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuTHL. B3auMoaeicTBUE MOCTOSIHHBIX MarHUTOB. MarnutHoe noje. Bektop MarHuTHOM MHAyKuuu. [IpuHnun cynepnozunuu
MarHMTHBIX NOJIeH. JIMHUM MarHnTHOM MHAYKUMK. KapTHHA TMHUI MarHUTHON MHAYKLUH IOJIS IOCTOSIHHBIX MArHUTOB.

MarnutHoe 1oJie NpoBOHUKA C TOKOM. KapThHa JIMHUN UHYKIIUM MarHUTHOT'O 11OJIsI JUIMHHOTO MPSIMOTO IPOBO/IHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHMKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoneincTBue NpoBOJIHUKOB ¢ TOKOM.

Cuna Amriepa, €€ MOyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOAyJb U HallpaBiieHUE. J[BHKeHHe 3apsyKeHHOM YacTULbl B OJTHOPOJHOM MarHUTHOM moje. Pabora cuisl Jlopenua.

SIBneHue snexkTpoMarHuTHOM MHAYKIMHU. [10TOK BEeKTOpa MAarHUTHOW MHIYKIMH. DJIEKTPOIBHKYILAS CUJIa MHIYKIIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe aniektpudeckoe mosie. DNEeKTPOABIIKYIIAs CUla UHIYKIMKM B MPOBOJHUKE, JABIKYILEMCS MOCTYNATEIbHO B OAHOPOJHOM MarHUTHOM
ToJIE.

IIpaBuio JleHna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CHUJIA CAMOMHIYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckue YyCTpoilcTBAa W MNPAKTUYECKOE NPUMEHEHHUE: IIOCTOSHHbIE MAarHWUThI, 3JIEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPHUTEIU
AJIEMEHTAPHBIX YaCTHIl, UHAYKIIMOHHAS TeYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM I1OJIEM.

JIuHUYM UHTYKIIUY MarHUTHOTO TTOJISL.

B3aumopeicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amriepa.



HerictBue cuibl JIopeHiia Ha HOHBI SJIEKTPOJIUTA.

SIBneHue NEKTPOMArHUTHON UHAYKITUH.

[IpaBuio Jlenua.

3aBUCHUMOCTD AJIEKTPOJIBHKYIICH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHMSI MAarHUTHOTO MOTOKA.
SBneHne caMOMHAYKITUH.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yueHnrne MarHuTHOTO TOJIS KATYITKH C TOKOM.

WccnepoBanue neCTBUS MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBieHUS AIEKTPOMArHUTHOM WHIYKIIHH.

Pa3nea 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarenbnas cucrema. CBoOOJHBIE MEXaHWYeCKHE KoeOanus. I'apmonnueckue konebanus. [lepuon, yactora, ammuntyna u $asza KonedaHui.
[TpyxuHHBINA MagsTHUK. MaTeMaTHUeCKU MasTHUK. Y paBHEHHE rapMOHUUYECKUX Kosiebanuil. [IpeBpaliieHre s3Hepruu npu rapMOHMUECKUX KOJICOAHUSX.

Konebarenbubliit KOHTYp. CBOOOIHBIC JIEKTPOMArHUTHBIE KOJIEOaHHsI B MACATBHOM KOJIe0aTeIbHOM KOHTYpE. AHAIOTHS MKy MEXaHHUECKUMHU
U JIEKTPOMAarHUTHBIMU Kosiebanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPIHU B UI€ATBHOM K0J1e0aTeIbHOM KOHTYpE.

[IpencraBinenne o 3aTyxaroUMx KojebaHMsX. BbIHYXIeHHbIEe MexaHHueckue KosiebaHus. Pe3oHaHc. BbIHYXI€HHBIE 3J€KTPOMarHUTHbBIE
KoJie0aHus.

[lepemennsblii Tok. CHHYCOUANbHBIN NTEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOT0 TOKa. AMIUIMTY/IHOE U JIEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U
HaIPSHKEHUS.

Tpanchopmarop. [IponsBoacTBo, nepenaya u NOTPeOICHNUE IEKTPUUECKON SHEPTUU. DKOJIOTHYECKHE PUCKU ITPH TPOU3BOJICTBE 3JIEKTPOIHEPTHH.
KynbTypa ncnosb30BaHus 2JIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HH.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: FIEKTPUUECKUI 3BOHOK, FT€HEpaTOp NEPEMEHHOT0 TOKa, JIMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeIbHON cucTeMbl (IPYKMHHBIN WJIM MaTEMATUYECKUN MasiTHUK).

HaGmronenue 3aryxaromnux Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKJICHHbBIX KOJICOAHUH.

Ha6mnronenue pesonanca.

CB00O/IHBIE AJIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSKEHUS OT BPEMEHHU) AJIsl DJIEKTPOMArHUTHBIX KOJIEOaHHH.

Pe3oHaHc npu nocnenoBaTeNbHOM COEAUHEHUH PE3UCTOPA, KaTYIIKU MHAYKTHUBHOCTH U KOHJEHCATOPA.

Monenb TUHUY 3JEKTPOIEepeIauH.



Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue 3aBUCUMOCTH TEPHOA MAJIBIX KOJIeOaHUH rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl Tpy3a.

HccnepoBanue nepeMeHHOro TOKa B LENU U3 MOCIIEI0BATEIbHO COEAMHEHHBIX KOHIEHCATOPa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31€eKmpoMazHuUmMHbvle 60JIHbL

Mexannyeckue BOJIHBI, yclIoBUsA pacripoctpanenus. [lepron. CkopocTe pacnipocTpaHeHHUs U JUIMHA BOJIHBL. [lonepeynsie 1 Ipo10JIbHbIE BOJIHBI.
WuTepdepennys u audpaxius MEXaHHIECKUX BOJH.

3Byk. CKopocCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUSI M3JIyU4€HHUs 3JEKTPOMAarHUTHBIX BOJH. B3aumuas opuenTtauusi BektopoB E, B, V B anekTpomarHuTHOM
BosiHe. CBOMCTBA JEKTPOMArHUTHBIX BOJIH: OTpa)XCHHE, MpeIoMIIeHHE, Mossipuszanus, nudpakuus, natepdeperius. CKOpocTh 3IEKTPOMArHUTHBIX
BOJIH.

[IIxana 3eKTpOMarHuTHHIX BOJH. [I[puMeHeHe 3J1eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI parOCBA3YU U TEJIEBUACHUS. Paguonokanus.

DIEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

TexHnyeckue yCcTpoiCTBa U MPAKTUYECKOE IPUMEHEHUE: MYy3bIKaJIbHbIE MHCTPYMEHTBI, YIbTPAa3BYKOBAsl AMAarHOCTUKA B TEXHUKE M MEIUIMHE,
paaap, paauonpuéMHHUK, TeJIeBU30p, aHTeHHa, TesnedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

KoneOmromnieecs Te10 Kak UCTOUYHUK 3BYyKa.

HaGnroneHnue oTpaxeHus 1 MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmtonienue nntepdepeHny U AMPpakiiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/ION M 9aCTOTOM KOJeOaHUA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe, peoMIIeHHE, MONIpu3aius, Au(paxius, uHTephepeHIus.

Tema 3. Onmuxa

I'eomerprueckas onruka. [IpsmonuHeitHOe pacipocTpaHEHHE CBETa B OJHOPOAHOM cpene. JIyu cBeta. TouedyHblil HCTOYHMK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoeHne n300paxeHu B IIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MIPEIOMIIEHUS cBeTa. AOCOIIOTHBIN oKa3aTenb npenomieHus. [lonHoe BHyTpeHHee oTpakenue. [IpeaenbHslii yrou
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cseta. CnoxxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparorie 1 pacceuBaromue JuH3bl. ToHkas nH3a. OKyCHOE paccTOSIHUE U ONTHYECKasl CUila TOHKOH JnH3bl. [locTpoenne u3obpaxenuil B
coOuparomux 1 paccenBaronux JnH3ax. GopMmyra TOHKOM JIMH3BL. Y BETUYCHHUE, 1aBaeMO€ JTMH30M.

IIpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.



Bonnosas ontuka. UaTepdepennus ceera. KorepeHTHbIe HCTOYHUKH. Y CIIOBUS HAOIIOIEHUS MAKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON
KapTUHE OT JBYX CHH(}A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakus ceeta. Judpakiuuonnas pemérka. YcjaoBue HaOMIOACHUS TJIaBHBIX MaKCUMYMOB IPU MaJCHUM MOHOXPOMATHYECKOIO CBETa Ha
IU(PPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHUYecKue yCTpoicTBa M MPAKTUIECKOE MPUMEHEHHE: OUKH, JIyIa, oToanmapaT, IpOSKIIMOHHBIH armapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEHIETKA, TOJISIPOHI.

Jlemoncmpayuu

[IpsmonuHeitHOE pacrpocTpaHeHne, OTpaKeHHE U IpejoMieHre ceeta. OnTudeckue mpruoopshl.

[TonHoe BHyTpeHHEe oTpaxeHue. Moiens CBeTOBO/A.

HccnenoBanue cBOWCTB U300paKeHHI B TMH3aX.

Mopenn MUKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

HaGmonenne nudpakmnuu cBera.

Habmronenue aucnepcuu cBera.

[Tonyyenue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIUOHHON PEHIETKY.

HabGmronenue nonsipusaiiuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomol

N3mepenne mokazaresns MpeioMIICHUs CTEKJIA.

HccnenoBanme cBOWCTB U300paKeHHId B TUH3aX.

HabGmronenue aqucnepcun certa.

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

I'paHnIBI NPUMEHMMOCTH KJIACCUYECKOM MeXaHUKH. IlocTynaTsl cieruanbHOM TEOPUM OTHOCHTEIBHOCTH: MHBAPHUAHTHOCTH MOJIYJISI CKOPOCTH
CBETa B BAKyyM€, MPUHLUI OTHOCUTEIBLHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALIEHUE JUIUHBI.

OHeprusi ¥ UMIYJIbC PENATUBUCTCKON YaCTULIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTHIIbl. DHEPIUs MOKOS.

Paszpen 7. KBanToBas pusuka



Tema 1. dnemenmol KGAHMOBOI ONMUKU

@otonsl. opmyna [Inanka cBsi3u sHEprun (HOTOHA € €ro YaCTOTON. DHEPrusi U UMIYJIbC (HOTOHA.

OtkpeiTe U ucciuenoBanue ¢orodddexra. Onbitel A. I'. CtomeroBa. 3akoHbl ¢otodrddexra. YpaBHeHue DiHmTelHa 11 (oTodddekra.
«Kpacnas rpanuna» porodddexra.

JlaBrenue cBera. Onbithl [1. H. JIeOenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoiicTBa U IPAaKTUYECKOE IPUMEHEHHE: (HOTOAIEMEHT, (OTOIATUUK, COTHEUHAs OaTtapes, CBETOANO.

Jlemoncmpayuu

®oT03¢heKT Ha ycTaHOBKE € IIMHKOBOM MJIaCTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

Ceroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -yactuul. Ilmanerapnas mozens aroma. Iloctynatel bopa. M3nydenue u
noryoieHne GoToHOB MPU Nepexoie aToMa ¢ OJTHOTO YPOBHS SHEPIUU Ha Apyroi. Buasl criektpoB. CekTp ypoBHEH 3Hepruu aToMa BOJOpoJa.

BoustHoBbIE cBOMcTBa yacTull. Bonubl ae bpoinsa. KoprycKynsspHO-BOJHOBOM J1yanu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3IIyYCHHE.

TexHUuecKkre ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habntoienue inHeHvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaGntoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe sopo

DKCIepUMEHTHI, JJOKa3bIBAIOIINE CIOKHOCTh CTpoeHMs siapa. OTkpeiTue panunoaktuBHOCTH. OmbiThl Pesepdopna mo ompeneneHuro cocraBa
pannoakTUBHOrO n3nydeHus. CBoiicTBa anbda-, 6eta-, raMMa-u3iyueHus. BnusHue pagnoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTtkpsiTHE TIpOTOHA U HeWTpoHa. Hykimonnast moaens siapa ['elizenOepra—lBanenko. 3apsn sapa. MaccoBoe uucio siapa. M3o0tomnsl.

Anbda-pacnaa. DIeKTPOHHBINH U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydenue. 3aKOH paJuoaKTUBHOTO paclaaa.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl siipa.

SAnepHsle peakuuu. JlelieHUE U CUHTE3 SAEP.

SAnepusiii peaktop. Tepmosaepublii cuntes. [Ipo0neMbl 1 MepCHeKTUBHI AIEPHON IHEPreTUKH. DKOJIOTUYECKUE ACTIEKTHI SAEPHON SHEPTreTHKH.



OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOMIOACHHUS U PETUCTPALINH SJIE€MEHTAPHBIX YacTHII.

dyHnaMeHTaIbHbIE B3aUMOAEHCTBU. EAMHCTBO (pM3nUecKoil KapTHHBI MUpa.

TexHnuyeckue ycTpoiicTBa U IpakTUYECKOe IPUMEHEHNE: JO3UMETP, Kamepa BuibcoHa, siaepHblii peakTop, aroMHasi Oomoa.
Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (hoTOoTrpadusiM).

Pa3pen 8. DiieMeHTBI ACTPOHOMHUY U ACTPOPU3NKH

Oransl pa3BuTus acTpoHoMuu. [IpukiiagHoe 1 MUPOBO33pEHUYECKOE 3HAUCHHE aCTPOHOMUM.

Bup 3Bé3aH0ro Heba. Co3Besus, spKue 3BE3/bl, IUTAHETHI, X BUIAUMOE JBHKEHHE.

ConHeuHas cucrema.

Connue. Conneunas akTUBHOCTb. MicTounuk sHepruu ConHua U 3BE31. 3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKHU. /lnarpaMmma «CIeKTpaibHbIN Kilace
— CBETUMOCTb». 3BE3/bl TJIaBHOM MMOCIIE0BATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb JJIsl 3BE3/1 IVIaBHOM IOCIIE0BaTEIbHOCTU. BHyTpeHHee
cTpoeHue 3B€31. COBpEMEHHBIE IIPEICTABICHMS O IIPOUCX0KIEHUH U 3BOoonuY CoJiHIa U 3BE3]. OTaIlbl )KU3HU 3BE3 L.

Mneunslii [1yTs — Hama ["anaktuka. [lonoxenue u npuxenue Connua B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapbl. YEpHbIe AbIPHI
B Ipax T'aJaKTHUK.

Bcenennas. Pacumpenue Beenennoil. 3akon Xa66:ma. Pas0eranue ranaktuk. Teopust bonbuioro B3psiBa. PenukToBoe nu3inydeHue.

MacmtaGHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnpie mpo6iieMbl aCTpOHOMUM.

Yyenuueckue nabnrooenus

HabntoieHust HeBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM KOMITbIOTEPHBIX MPHUIIOKEHUHN IS ONIpEIETICHUS MOJI0KEeHNS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3A1s1 CEBEPHOIO NOJyIIApHsl U SIPKUE 3BE3/IBI.

Hab6mronenus B reneckon Jlynsl, ianer, Maeunoro [lyTu.

Oo6o01maruiee noBTOPEHNE

Ponb ¢u3ukn U acTpOHOMUU B SKOHOMHUYECKOH, TEXHOJIOTUYECKOH, COIMANbHON M ITHUECKON cdepax NesTeNbHOCTH YelloBeKa, pojb U MECTO
(U3UKM U aCTPOHOMMH B COBPEMEHHOM Hay4HOU KapTHHE MUpa, posib (PU3HUECKON TeOpuHu B (POPMUPOBAHUU MPEACTABICHUN O (PU3NYECKON KapTUHE
MHpa, MECTO (PU3UYECKON KapTUHBI MHpa B 0OLIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUH O IPUpPOIE.

MexnpeamerHblie CBSI3U

Wzyuenne kypca ¢usuku 6azoBoro ypoBHs B 11 kitacce ocymiecTBisieTcs ¢ yu€TOM COJEpKATEIbHBIX MEXKIIPEIMETHBIX CBS3eH € Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.



Mesicnpeomemmvle nowsamusi, CBSI3aHHBIE C U3yYEHUEM METOJI0B HAyYHOTO IMO3HAHUS: SIBJICHUE, HAYUHBIH (DakT, rumore3a, puznyeckas BeJIMYUHA,
3aKOH, TeOpHsi, HAOIIOACHUE, SKCIIEPUMEHT, MOJCTUPOBAHHE, MOJEIh, U3MEPEHUE.

Mamemamuka: pelieHHe CHUCTEMbl YpaBHEHUN, TPUTOHOMETpUYECKHE (YHKIMU: CHUHYC, KOCHUHYC, TAaHI€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIMK Ha OCH KOOPAMHAT, CII0KEHIE BEKTOPOB, IPOM3BOIHBIC 3JIEMEHTAPHBIX (DYHKIIHA, TPU3HAKH
o1001sI TPEYroJILHUKOB, OMpeIelIeHHE II0MaA1 IIOCKUX GUryp u oobEma tei.

Buonoeus: snekTpuyueckue sBICHUS B )KUBOW NpUpOAE, KojeOaTenbHbIe IBUKCHUS B )KUBOW MPUPOJIE, ONTUYECKHE SBJICHUS B KHBOW MPHUPOJIE,
NeicTBHE paJiuallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJEKYJ, KpUCTAIJIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHHW3Mbl 00pa30BaHUS KPUCTAJUIMUECKON pPELETKH,
CHEKTPAJIbHBIN aHAIN3.

Teoepaghus: MarHUTHBIE TTONTFOCA 3€MITH, 3AJICKH MATHUTHBIX PYA, (OTOChEMKA 3eMHON TTOBEPXHOCTH, MTPEJICKA3aHNE 3EMIICTPSCCHHIA.

Texuonozus: TAHUU BJEKTpOINEpenady, TEHEpaTop MEPEeMEHHOTO0 TOKa, JJIEKTPOJBHIraTellb, HHIYKIMOHHAs Iedb, pajap, PaauonpUEMHUK,
TEJEBU30p, aHTEHHA, Tesie(poH, CBY-neub, MpOEeKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJHEYHas Oarapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yuebHoro mpenvera «®dusnkay Ha ypoBHE CpenHero oomero oopasoBaHus (0a30BbIM YpPOBEHB) MOJDKHO OOECIEYUTH JOCTHIKEHUE
CIIEYIOIIUX JIMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHHS Yy4eOHOro mnpeaMera «®dusnka» MODKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThCS C(HOPMHUPOBAHHOM BHYTPEHHEW MO3UINEH JTNYHOCTH, CUCTEMOH IIEHHOCTHBIX OPHEHTALINH, TIO3UTUBHBIX BHYTPEHHHUX YOEKICHHI,
COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOrO OOIIecTBa, PACHIMPEHUE YXM3HEHHOTO OMbITA W OIbITA JEATEIBHOCTH B IpOIEcce
peann3ani OCHOBHBIX HAIPaBJICHUH BOCIIUTATEIbHON ACATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

cOpPMUPOBAHHOCTH I'PAKAAHCKON TO3UIIMU 00YYAIOIIErocs Kak akTHBHOTO ¥ OTBETCTBEHHOT'O YJIEHAa POCCUIICKOTO 00IIeCTBa;

NPUHITHE TPATUIMOHHBIX O0IIEUEIIOBEYECKUX T'YMAHUCTUIECKUX U IEMOKPATHUSCKHUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEPECAaX T'PaKIAHCKOTO OOIIECTBA, y4aCTBOBAaTh B CaMOYIPAaBICHUH B 00pa30BaTEIbHON
OpraHM3aIuH;

yYMEHHE B3aMOJICHCTBOBATH C COI[MAIbHBIMU HHCTUTYTAMU B COOTBETCTBHU C UX (DYHKIMSIMU M Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHHTAPHOW U BOJIOHTEPCKOMW JIEATEIBHOCTH;



2) IaTPHOTHYECKOT0 BOCIUTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaKIaHCKOW UACHTHYHOCTH, IATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K FOCYIapCTBEHHBIM CUMBOJIaM, TOCTH)KEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3MKU U TEXHUKHY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSI:

c(OPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OLIEHUBATH CHUTYAlLlMIO U IPUHUMATh OCO3HAHHBIE PEIICHHSI, OPUEHTUPYICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIGHHOCTH, B TOM
4lCJIe B AEATEIbHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYAYyLIEro;

4)3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUYAs SCTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIET0 (PU3NIECKON HAYKE;

5) Tpy10BOro BOCIIUTAHMS:

MHTEpPEC K Pa3UYHBIM cdepaM MpoPecCHOHATBHON NEeSITEIbHOCTH, B TOM YHCJE CBS3aHHBIM C (DU3MKOHW M TEXHUKOHW, YMEHHE COBEpIIATh
OCO3HaHHBIHM BBIOOP OyayiIeil npodeccuu u peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO B 00JIaCTH (DU3MKH HA MPOTSKEHUU BCEH KHU3HH;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUS:

c(OPMHPOBAHHOCTH IKOJIOTHUECKON KYIBTYPHI, OCO3HAHUE TI00ATBFHOTO XapaKTepa SKOJIOTHIECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUN B OKPYKAIOILEH CPElle HA OCHOBE 3HAHMS LI€JI€H YCTOWYUBOIO Pa3BUTHSI YEJIOBEUYECTBA;

paciipeHue OnbITa AEITeIbHOCTH HKOJIOTUYECKOM HAalIPaBIEHHOCTH Ha OCHOBE UMEIOIIMXCS 3HaHUH M0 (PU3UKE;

7) HEHHOCTH HAYYHOTO TIO3HAHMSI:

c(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3MUECKON HAYKU;

OCO3HaHME IIEHHOCTU HAyYHOW AEATeNbHOCTH, TOTOBHOCTh B Ipolecce M3y4eHMs (PU3MKU OCYLIECTBIATH NMPOEKTHYIO M HCCIIEA0BATENbCKYIO
NesITeIbHOCTh MHUBUYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHBIC YHMBEPCAIbHBIC YUeOHbIE NeCTBHS
ba3oBble Jjornueckue aAeMcTBus:
CaMOCTOATENBHO (hOPMYITHUPOBATh M aKTyaAJIU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIIATE LENN AEATEIIbHOCTH, 3a/1aBaTh IAPaMETPhbl U KPUTEPUHU UX TOCTHKECHUS,
BBIABJIIATH 3aKOHOMepHOCTI/I nu HpOTI/IBOpe'-II/Ifl B paCCManI/IBaeMI)IX (1)I/I3I/IHGCKI/IX SIBJICHUAX
pa3pabaThIBaTh IJIaH pEIIeHHs MPOOIEMbI C YIETOM aHATN3a UMEIONINXCS MaTepUaIbHBIX H HEMaTEePUATbHBIX PECYPCOB;



BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3Y/IbTATOB LIEJISIM, OLICHUBATh PUCKH MTOCIEICTBUI JIESTEIBHOCTH;

KOOPJAWHUPOBATH U BBITOJIHATH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYaIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BHBATh KPEAaTHBHOE MBIIUICHHUE TIPH PEIICHUH XHU3HEHHBIX IPOOIIEM.

Ba3oBble ucciegoBarebcKue 1elCTBUSA:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOYEBBIMHU ITOHATUSAMH ¥ METOIaMH (PU3NUECKON HAYKH;

BJIAJICTh HaBBIKAMHU y4eOHO-HCCIIEOBATENICKOM M TPOEKTHOH JAEATENIbHOCTH B 00JacTh (PU3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TTOMCKY METOAOB PEIICHHS 33/1a4 (PU3NIECKOTO CO/ICPKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOIOB MTO3HAHHUS;

BJIAJIETh BUJAMH JCATEIBHOCTHU TI0 MOJYYEHHIO HOBOTO 3HAHMS, €T0 MHTEPIPETALNH, TPEOOPA30BAHUIO M TPUMEHEHHIO B PA3IMUHBIX YUEOHBIX
CHUTYaIsIX, B TOM YHCJIE IPU CO3JaHUH Y4eOHBIX IPOEKTOB B 00JIACTH (DH3HKH;

BBISIBIISITh TIPHYUHHO-CIICAICTBEHHBIE CBSI3M M aKTYaIM3WpPOBATH 3a/ady, BBIIBUTATh TUINOTE3y €€ pEIICHUs, HAXOAWUTh apryMEHTHI JUIS
J0Ka3aTeIbCTBA CBOMX YTBEPIKACHHH, 3a/1aBaTh IapaMeTPbl M KPUTEPUHU PEILICHNUS;

aHAJM3UPOBATH IMOJYYCHHBIE B XOJI€ PEIICHUS 3aJa4l Pe3yabTaThl, KPUTHYECKH OICHHBATh MX JOCTOBEPHOCTB, IIPOTHO3HPOBATH N3MEHEHUE B
HOBBIX YCJIOBUSIX;

CTaBUTH M (POPMYITUPOBATH COOCTBEHHBIE 33/]a4l B 00pa30BaTEIbHOMN EATEILHOCTH, B TOM YHCIIE IPU U3yYeHUH (DUBUKH;

J1aBaTh OLIEHKY HOBBIM CHTYaIMsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 00IaCTh KHU3HEIEATEILHOCTH;

YMETh UHTEIPHUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE UJCH, TIPE/JIaraTh OPUTHHAIBHBIE MTOIXObI M PEIICHHS;

CTaBUTh MPOOJIEMBI U 33J1auMl, JOMYCKAIOIIUE aJIbTePHATUBHBIEC PELICHHUS.

Pa6ora ¢ undopmanmueii:

BJIaJIeTh HaBBIKAMU NOJIY4YeHUs HH(POpMAMU (PU3HMUECKOTO COIEpKaHHsI U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBIATh MOUCK,
aHaJN3, CHCTEeMATU3aIUI0 M HHTEPIPETAINIO HHPOPMAIIUY PA3ITMYHBIX BHIOB U ()OPM IPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCTOJB30BaTh CpeNCcTBA HMHMOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTUH B pPEMICHHH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3aIMOHHBIX 33/1a4 C COOJII0/IEHHEM TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30IIaCHOCTH, TMTHEHBI, pecypcocOepexeHus, IPaBOBBIX U AITUYECKUX
HOPM, HOpM MH(GOPMAITMOHHON O€30MTaCHOCTH;

CO3lIaBaTh TEKCTHI (PU3MUYECKOTO COAEpIKaHUS B Pa3NUYHBIX (popMartax ¢ yd4éToM HazHaueHUS WHPOPMAIMU W IIeNIEBOW ayIWTOPHH, BHIOHpas
ONTUMAJIbHYIO (POPMY NPEJCTABICHNUS U BU3yaTH3allHH.

KoMmmyHukaTHBHbBIEe yHHBepcaibHble yueOHble 1elCTBHUS:
OCYILIECTBIATH OOIIIEHHE HAa YpOKaX (PU3UKU U BO BHEYPOUHOH 1€ TENBHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallHi U cMATYaTh KOH(QIUKTHL;



Pa3BEPHYTO M JIOTMUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCIIOIb30BAHUEM SI3bIKOBBIX CPECTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M MHIUBHyaTbHON paboThI;

BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX JEHCTBHI ¢ yu€TOM OOLIUX UHTEPECOB U BO3MOKHOCTEH KaXKIOr0 WieHa KOJJICKTUBA;

IIPUHUMATD LIEM COBMECTHON AESITEIBbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUSA MO €€ JOCTHIKEHUIO: COCTABIIATh IUIAH JEHCTBUM,
pacnpeenaTb pojau ¢ yuéTOM MHEHUN yYaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJIa M KAXKJIOTO YYACTHUKA KOMaH bl B OOIINK Pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

IpeaJiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UEH C IMO3UIIMU HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBISTH MO3UTHBHOE CTPATETUYECKOE IMOBEICHUE B PA3IMYHBIX CUTYALUsAX, IPOSIBIATH TBOPYECTBO M BOOOpAKEHUE, OBITH HHUITUATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUA
Camoopranuzanmusi:

CaMOCTOSITENIFHO OCYIIECTBIIATh IO3HABATENBHYIO NEATEIBHOCTh B 007acTH (M3MKH U aCTPOHOMHUH, BBISABISATH MPOOJEMBbI, CTaBUTH U
(dbopMyIpoBaTh COOCTBEHHEIC 3a/1a4H;

CaMOCTOSITENIHO COCTABIIATH TUIAH PEIICHHs PACUETHBIX M KAYECTBEHHBIX 3a/1a4, TUIaH BBIMOTHEHUS IPAKTUYECKONU pabOThHI ¢ yU4ETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHUIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

JieNaTh OCO3HAHHBIM BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHHE;

OLIEHHUBATh NPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO PYAUIIMU B 00JIaCTH (PU3UKU, TTOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII
YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CUTYyallUsAM, BHOCUTb KOPPECKTHUBLI B ACATCIIbHOCTb, OHCHUBATE COOTBETCTBUC PC3YJILTATOB LECIIAM;

BIIa/IETh HaBBIKAMHU IO3HABATEIbHOW pEQIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUH W MBICIUTENBHBIX MPOIIECCOB, UX PE3YIbTATOB U
OCHOBaHHI;

UCIOJIb30BaTh MPUEMBI peIeKCHH TS OLIEHKH CUTYyalluH, BIOOpa BEPHOTO PEILIEHUS;

YMETh OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U ApT'YMEHTHI APYTUX IIPU aHATINU3€ PE3YJILTATOB AEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHMMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'YMEHTHI APYIUX [IPH aHAIIN3€ PE3YILTATOB AEATEIHLHOCTH,

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.



B nponecce nocTukKeHUs JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrpaMMbl IO (U3MKE AN YPOBHS CpelHero oomero oOpa3oBaHuUs Y
00y4aroImuXxcst COBEPIICHCTBYETCS YMOLMOHATIBHBIN HHTEIJIEKT, PEIOoIararomui copMupOBaHHOCTh:

CaMOCO3HaHUsl, BKJIIOYAIOUIETO0 CIOCOOHOCTh IMOHMMAaTh CBOE SMOLIMOHAIBHOE COCTOSHUE, BHUJETh HAIPABICHMUS pa3BUTHS COOCTBEHHOMH
SMOIMOHAIBHOM c(epbl, OBITh YBEpEHHBIM B ce0e;

CaMOPEryJIMPOBaHUs, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTD 3a CBOE IOBEJEHHUE, CIIOCOOHOCTh alalTUPOBATHCS K
SMOIMOHATBHBIM U3MEHEHHSIM U TIPOSBIISTH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOLIEH CTpeMIIeHHE K JOCTH)KEHUIO LEJIU U YCIEeXy, ONITUMU3M, HHULIMATUBHOCTb, YMEHHUE 1€ ICTBOBATh UCXOMS
U3 CBOMX BO3MOXKHOCTEI;

SMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHUE JPYTUX, YYMTBIBAaTh €ro IpU OCYIIECTBICHUU OOLICHMS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIHOYAIOLINX CIIOCOOHOCTh BHICTPAUBAaTh OTHOLLIEHUS C APYTMMH JIFOIbMU, 3a00TUTHCS, IPOSBIISITh HHTEPEC U pa3pelaTh
KOH(JIUKTEI.

HPEIMETHBIE PE3YJIBTATDI

K koH1y o0yuenus B 10 kiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPakaTh COPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHH:

JI€MOHCTPUPOBATh HA MpUMepax posib U MecTO (U3UKU B (POPMUPOBAHMM COBPEMEHHOW HAyYHOW KapTUHBI MHMpa, B Pa3BUTHM COBPEMEHHOMN
TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOMN JESTEIBHOCTH JHOJEH;

YUUTBIBATh TPAHUILIbI IPUMEHEHUS U3YUYEHHBIX (PU3NUYECKUX MOJIeNeil: MaTepralibHas TOUKa, MHEepIMaIbHas cucTeMa oTcuéTra, abCoJIIOTHO TBEPAOE
TEJ0, UI€aIbHBIN ra3, MOAEIN CTPOSHUS ra30B, )KUJIKOCTEN U TBEPABIX TEJ, TOUEUHBIN 3JEKTPUUECKUN 3aps/] IPU pelIeHNH (PU3NUECKHX 3a1ay;

pacro3HaBaTh (pU3MUECKUE SIBJIECHUS (TPOLECCHI) U OOBACHATH UX Ha OCHOBE 3aKOHOB MEXaHUKHU, MOJIEKYJISIPHO-KMHETHYECKOI TEOpUU CTPOCHUS
BELIECTBA U AJIEKTPOAMHAMUKHI: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOIMHENHOE JBUKEHHE, CBOOOIHOE Ma/IeHNE TN, ABMKEHHUE 10 OKPY>KHOCTH,
MHepLys, B3auMoJieiictBue tei, aupdys3usi, OpoyHOBCKOE IABMKEHHE, CTPOSHHUE KUJIKOCTEH U TBEPABIX Tel, U3MEHEeHHe 00bEMa Tell IpU HarpeBaHUH
(oxJtaXkAeHUN ), TEIJIOBOE paBHOBECHE, UCTIapEHHe, KOHIEH CAIlHsl, TUIaBJIeHHe, KpUCTaNIn3alus, KUMeHHEe, BIaKHOCTh BO3/TyXa, IIOBBIIIEHHUE J1aBICHUS
rasa Ipu €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBA3b MEXAY IapaMeTpaMU COCTOSHMS Ta3a B M3OMPOIECCaX, MIEKTPU3ALUs TEJ, B3aUMOICHCTBHE
3aps/ioB;

OIMCHIBATh MEXAHMUECKOE JBMKEHUE, HCIIOIb3Ys (PU3UUECKUE BEIMYMHBI: KOOPIUHATA, MYTh, IEpEMEIIeHNE, CKOPOCTh, YCKOPEHHE, Macca Telna,
CHJIa, UMITYJIbC TeJla, KHHETHYeCKas YHEeprusi, MOTeHIIUaIbHas SHEprus, MexaHuueckasi paboTa, MEXaHHYeCKasi MOIIHOCTb; MIPH OMHCAHUU IPABHIILHO
TPAaKTOBaTh (PU3NUYECKUN CMBICI HCIIOJIb3YeMbIX BEMYMH, UX O0003HAUYEHUS W €AMHHUIBI, HAXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BETMYMHAMU;



OIMCHIBATh U3yUYECHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBICHUS, UCIIOb3Ys (PU3MUECKHE BEIMUUHBL: 1aBJICHUE Ta3a, TEMIIEpaTypa, CPEAHsI
KMHETUYECKasl YHEPIUsl XaOTUYECKOTO ABUKEHUS MOJIEKYJI, CPEIHEKBAAPaTUYHAsI CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHS JHEPIUs,
pabota rasza, KO3QQHUIUHUEHT MOJIE3HOTO AEHCTBUS TEIUIOBOIO JBUIATElIs; NIPU ONMCAHUM MPABWIBHO TPAKTOBAaTh (PU3MUYECKHH CMBICI MCIOJIb3YyEMbIX
BEJIMYMH, UX 0003HAUCHHS U eIMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BEITHUYNHAM;

OIUCHIBaTh M3YYEHHBIE 3JIEKTPUYECKHE CBOMCTBA BEIECTBA W DIJIEKTPUYECKUE SIBIECHUS (IIPOLECCHI), UCHOIb3yd (U3NYECKHUE BEITUYMHBL:
JNEKTPUYECKUN 3apsf], IEKTPUYECKOE II0JI€, HANPSKEHHOCTH I10JS, MOTEHLMAJ, Pa3HOCTh IOTECHLMANIOB; IIPU OINMCAaHUU IPABWIBHO TPAKTOBATH
(bu3n4ecKuil CMbICI MCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAUCHMS U €IMHMIIbI; YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIIMYHMHY C
OPYTMMU BEJIUYMHAMMU;

aHAJIM3UPOBATh (PU3UUECKUE ITPOLIECCHI U ABJICHUS, UCTIOIb3Ys (PU3NUECKUE 3aKOHBI U IPUHLIMIIBL: 3aKOH BceMUpHOro Tsarotenus, |, Il u Il 3akons
HproToHa, 3aKOH COXpaHEHMS MEXAaHWYECKOM DSHEPIrHM, 3aKOH COXPAaHEHUsS HMMITYJIbCa, IPUHLMUII CYNEPHO3ULUU CHJI, IPUHLUI PaBHOIPABUSA
MHEPLHAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KNHETUYECKYIO TEOPUIO CTPOEHUS BELIECTBA, IA30BbIE 3aKOHBI, CBS3b CPEIHEN KMHETUUECKON YHEPIUH
TEIUIOBOTO JIBWKCHUSI MOJIEKYJI ¢ aOCOJIOTHOW TeMIepaTypoil, IepBblid 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS AJIEKTPHUYECKOTO 3apsja, 3aKOH
Kyinona, npu 3ToM pas3nngark ClIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTEMAaTHUYECKOE BBIPAKEHUE U YCI0BHS (TpaHULIbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIUITBI ICHCTBHS MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3INdaTh YCIOBHS UX O€30MacHOTO MCIIOJIb30BAHMS B
IIOBCEIHEBHOM JKU3HY;

BBITOJIHATH SKCIIEPHUMEHTHI 110 UCCIICAOBAHUIO (PM3UYECKUX SBICHHN W MPOLECCOB C MCIOIB30BaHUEM IPSIMBIX U KOCBEHHBIX U3MEpPEHH, pU
3TOM (OpMYIHPOBaTh NpoOIeMy/3a1ady U TUIOTE3y Y4eOHOro SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEI0KEHHOTo 000py10BaHHUs, IPOBOAUTH
OTIBIT U (POPMYITMPOBATH BHIBObI;

OCYILECTBIATH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYUH, IPU 3TOM BBIOUPATh ONTUMANIBHBINA CIIOCOO M3MEPEHHUs U UCTIONIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NOTPEITHOCTEW N3MEPEHMI;

HCCIIEI0BaTh 3aBUCUMOCTH MEXy (PM3NYECKUMHU BETMUYMHAMM C UCHOJIb30BAHUEM MPSIMBIX U3MEPEHHH, IPH TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcUpOBaTh Pe3yNbTATHI HOJYYEHHOU 3aBUCUMOCTHU (PU3NUECKHUX BETUYMH B BUE TaOIHI ¥ TpadUKOB, AeJIaTh BHIBOJIBI 110 pe3yJIbTaTaM HUCCIEA0BaHNUS;

coOnoaTh npaBuiia 0€30MacHOro Tpyja MpH MPOBEIEHUH HCCIEIOBAaHUN B PaMKax yuyeOHOTO HKCHEPUMEHTa, yueOHO-UCCIeI0BaTEeIbCKON U
MIPOEKTHOM J1€ATEIbHOCTHU C UCIIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYI0BaHMS;

pemaTh pacu€THbIE 3aJ]auu € SBHO 33JaHHON (hrU3MUecKOl MOJIeNbI0, UCIOB3Ys (PU3NMUECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHallu3a yCIOBHUS
3a/la4d BBIOMpaTh (PU3NYECKYIO MOJIENb, BBIACNSTH (U3NYECKUE BEIMYMHBI M (HOPMYIIbI, HEOOXOAUMBIE Uil €€ pEelIeHMs], POBOJUTH PAcu€Thl U
OLIEHHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HAaYeHUs (PU3NUECKON BETHUNHBL,

pelarb Ka4eCTBEHHBIE 3aJa4d: BBICTPAUBATh JIOTMUYECKH HENPOTHUBOPEYUBYIO LEMOYKY PACCYKICHHHM C OINOpPOM Ha U3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUE SIBICHMUS;

MCIOJIb30BATh MPH PEIICHUH Y4eOHBIX 3a]1a4 COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH JJISl IOUCKA, CTPYKTYPHUPOBAHHUS, HHTEPIPETAMU U
Mpe/iCTaBlIeHNs] Y4eOHON M HayYyHO-TIONYJSPHON MH(OPMALIUHY, MOJYYEHHOW U3 Pa3jIMYHBIX MCTOYHUKOB, KPUTHUECKHU aHAJIM3UPOBATH MOIY4aeMYIO
uH(pOpMaIINIO;



MIPUBOMTH MPUMEPHI BKJIaZa POCCUHUCKUX U 3apyOCIKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE MPOIECCOB OKPY)KAIOLIETO MHUpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECCKHUE 3HAHMA 1O (DU3KMKE B TIOBCEAHEBHOM >KM3HU JUIsl OOECTIeYeHUs1 0€30MMacHOCTH MPHU OOpallleHUuH ¢ IpudopaMu U
TEXHUYECKUMH YCTPOUCTBAMH, JJISI COXPAHECHHUSI 3JI0POBbS U COOTIOACHUSI HOPM YKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIIEH CpeIe;

paboTaTh B IpyIIe ¢ BHIMOJHEHHEM Pa3IMYHbIX COIMATIBHBIX POJICH, TUIAHUPOBATh PAOOTY TPYIIIBI, PAIIMOHATIBLHO PACHIPECIIATh 00S3aHHOCTH H
TUTAHUPOBATH JEATEIILHOCTh B HECTAHAPTHBIX CUTYAIIHIX, aICKBATHO OLIEHUBAThH BKJIA/] KaXI0TO M3 YIaCTHUKOB TPYIIIBI B PEIICHUE PACCMAaTPHUBAEMOM
poOJIEMBI.

K konimy o0yuenus B 11 kiacce mpeaMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXKaTh COPMHUPOBAHHOCTD y 00yUYaAIOIIUXCSl YMEHHUH:

JIEMOHCTPUPOBATh HA MpUMepax pojib U MecTO (PU3UKU B (POPMUPOBAHUM COBPEMEHHOM Hay4yHOM KapTHHBI MHpa, B Pa3BUTHUH COBPEMEHHOM
TEXHUKH U TEXHOJIOTUH, B TPAKTUYECKON JCATEIILHOCTH JIFOJIEH, IIEIOCTHOCTh M €AMHCTBO (PU3MYECKON KapTUHBI MHPA;

YUUTHIBATh I'PAaHMIIbI IPUMEHEHUs U3YyYEHHBIX (PU3MUECKUX MOJEICH: TOUeUHbIH 3JeKTPUUYECKUN 3aps, JIyd CBETa, TOUEUHBbIH UCTOUHHUK CBETa,
sJIepHasi MOJIENIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO $1/1pa MpY peleHUu PU3NYECKUX 33/]a4;

pacrio3HaBaTh (pu3HYECKUe SBIEHUS (IIPOLECChl) U OOBSACHATh UX Ha OCHOBE 3aKOHOB 3JIEKTPOAMHAMHMKHU U KBAaHTOBOM (DM3MKHU: 3JIEKTpUYEcKas
IIPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEHCTBUS TOKA, B3aUMOJCHCTBUE MArHUTOB, AIEKTPOMAarHuTHasi MHAYKLUS, 1€HCTBUE
MarHUTHOT'O IOJISl HA IPOBOJHUK C TOKOM M JIBUXKYILMHCS 3apsi/l, IEKTPOMArHuTHbIE KoleOaH!Us U BOJHBI, IPSIMOJIMHEHHOE paclpoCTpaHEeHHe CBeTa,
OTpakeHHE, NpeJoMIIeHHe, UHTeppepeHLus, Audpakuus U MOJsSpU3alusl CBeTa, JUCHEepcus cBera, Qorosnekrpuueckuil 3ddext (porodaddexr),
CBETOBOE JIABJICHNE, BOSHUKHOBEHHE JIMHENYATOrO CIIEKTpa aToMa BOJIOPO/A, ECTECTBEHHAsI U UCKYCCTBEHHAs! paJIMOAKTUBHOCTD;

OINMCHIBATh U3YyYEHHBbIE CBOWCTBA BELIECTBA (DJIEKTPUUECKHE, MAarHUTHBIE, ONTUYECKHE, JIEKTPUUECKYI0 MPOBOAMMOCTh PAa3IMUHBIX Cpell) U
3JIEKTPOMArHUTHBIE SIBJIEHUS (MPOLIECCHI), MCIOJIBb3YS (U3NYECKHE BEIMYMHBI JJIEKTPUUECKUI 3apsjl, CHjia TOKa, JJIEKTPHUUECKOE HaIpsDKEHHeE,
JIEKTPUUECKOE CONMPOTUBJICHUE, PA3HOCTh MOTEHLUAJIOB, AJIEKTPOABIIKYIIAs CUIa, padoTa TOKA, MHAYKLUS MarHUTHOIO IOJIA, CWila AMmepa, cuiia
JlopeHna, HHAYKTUBHOCTb KaTYIIKH, SHEPTHs AJIEKTPHUUECKOT0 M MarHUTHOTO MOJIeH, TEPUO/I M YacToTa KojiebaHui B KoyiebaTeIbHOM KOHTYpE, 3apsii U
CHJIa TOKa B IIPOIECCE TAPMOHUYECKUX AIEKTPOMArHUTHBIX Kosie0aHui, (OKYCHOE pacCTOSIHUE M ONTUYECKask CUJia JIMH3BL, IPU ONMCAHUU MPaBUIIBHO
TPAKTOBaTh (PU3MUECKUI CMBICT MCIIOJIb3YEMbIX BEJIMUYMH, UX 0003HAUEHUS U €IMHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIME AHHYIO (DPU3UYECKYIO
BEJIMYMHY C JPYTMMH BETMYMHAMY;

OIHCHIBATh U3YUEHHbIE KBAHTOBBIE SBJICHUS U MPOLECCHI, UCIONB3YS (PU3HMUECKHUE BETMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
Y 4acTOTa CBETa, YHEPIrUs U UMIYJbC (OTOHA, IEPUOJ TOTYypacHaia, SHEPI s CBSI3U aTOMHBIX sJIEp, TPH OTIMCAaHUU MTPABUIIBHO TPAKTOBATH (PM3NUECKUNA
CMBICJ HCITIOJb3YEMbIX BEJIMYMH, UX OOO3HAUYECHUS W €AMHMIIBI, YKa3bIBaTh (DOPMYJbI, CBSA3BIBAIOLIME JAHHYIO (DU3HUECKYIO0 BEJIHMYHUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaYCHNE (PU3UUECKON BEITMYMHBI;

aHAJIM3UPOBaTh (PU3MUYECKUE MPOLIECCHl U SIBJICHMS, UCIOIb3Ys (GU3NUYECKUE 3aKOHBI U MPUHIMIBL: 3aKkoH OMa, 3aKOHBI MOCJIEJOBATEILHOTO U
NapaJUIEIbHOTO COEIMHEHNUS IPOBOIHUKOB, 3aK0H J[xoyns—JIeHna, 3aKoH 3J1eKTpOMAarHUTHONM MHIYKIUH, 3aKOH MPSIMOJMHENHOIO paclpoOCTpaHEHUs
CBETa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHbI IMPEJIOMJICHHSI CBETa, ypaBHeHHe OWHIuTeiiHa st poTorddexTa, 3aKOH COXpaHEHHUS HHEPrUH, 3aKOH



COXPAHEHMs UMITYJIbCA, 3aKOH COXPAaHEHMs IEKTPUUYECKOIrO 3apsi/ia, 3aKOH COXPAaHEHMs MaccoBOrO 4McIia, MOCTyIaTel bopa, 3aK0H pajinoakTUBHOIO
pacraza, Ipy 3TOM pa3Iuyarh CIOBECHYIO (JOPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIpAKEHUE U YCIOBUS (TPaHUIIbI, 00J1aCTH) IPUMEHUMOCTH;

OIpEeNIeJIATh HAllpaBJIEHUE BEKTOPA MHIYKIIMM MarHUTHOT'O 110JI1 IPOBOIHHMKA C TOKOM, CHJIbI AMIiepa U cuibl JIopeHna;

CTPOMUTH U OIMCHIBATh N300pakeHUE, CO3/1aBAEMOE INIOCKUM 3€pPKajioM, TOHKOW JIMH30M;

BBINOJIHATH 3KCIIEPUMEHTHI 110 UCCIIEA0BAaHUIO (PU3UUECKUX SBJICHUH U MPOLECCOB C MCIIOJIb30BAaHUEM IPSIMbIX U KOCBEHHBIX MU3MEPEHUMN: IpU
3TOM (hopMynupoBaTh IpodieMy/3afady U FHIIOTE3y y4eOHOro 3KCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIUIOKEHHOTO 000pYAOBaHHUS, IPOBOAUTH
OIBIT U (JOPMYJINPOBATH BBIBOJIBI;

OCYIIECTBISTH MPSMBIC U KOCBEHHbBIC H3MEPEHHS (PU3MUECKUX BEIMYUH, IIPH 3TOM BBHIOMPATh ONTUMAIIBHBINA CIIOCOO M3MEPEHHUs U UCTIONb30BaTh
M3BECTHBIE METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUIA;

MCCIIEIOBATh 3aBUCHMOCTH (PM3MUECKUX BEJMYMH C MCIIOJIB30BAHUEM MPSMBIX H3MEPEHHIA: IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCUPOBATH
pe3ybTaThl MOJYYSCHHOH 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJIE TaOIUI] U IpaHKOB, AeTIaTh BEIBOBI 110 Pe3yJIbTaTaM UCCIIEI0BaHMS;

coOmroaTh MpaBmiIa 0€301MacHOro TpyJa IPU MPOBEJCHUU HCCIEIOBAHUM B paMKaxX y4eOHOIO 3KCIIEPUMEHTa, Y4eOHO-HCCIIeIOBATEILCKON U
IIPOEKTHOM JI€ATEIbHOCTH C UCIOIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1JaOOPaTOPHOro 000PYAOBaHUS;

pemaTh pacu€THBIE 3a7a9u C SBHO 33/1aHHON (PU3MYECKON MOJICNBIO, UCHONB3Ys (PU3HUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIIOBHSI
3ajauu BbIOMpPATh (PU3NYECKYI0 MOJEIb, BBIIENIATh (pU3MyecKre BETUYUHBI U (HOpMysbl, HEOOXOAUMBIE i €€ PEeLIeHUs, NPOBOIUTh pPacuéTsl U
OLIEHUBATh PEATLHOCTH MOTYYECHHOTO 3HAUCHUS (PU3MUECKON BEIINYHHEI,

pelmaTh Ka4deCTBEHHbIE 3aJlaud: BBICTPAUBATh JOIMUYECKH HENPOTHBOPEUYMBYIO LIEMIOYKY DPACCYKACHUH C ONOpOH Ha M3Y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

HCIOJIb30BATh MPH PEIICHUHU Y4EOHBIX 3a]1au COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAllU U
Mpe/ICTaBICHNs] YYEOHON M Hay4yHO-TIONYJSPHON MH(OPMALIUHY, MTOJYYEHHOW U3 pa3jIMYHBIX MCTOYHUKOB, KPUTHUECKHU aHAIU3UPOBATH IMOIY4aEMYIO
nH(pOpMaINIo;

OOBSACHATh MPHUHIMIBI JEHCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3ivyaTh YCJIOBHUS HMX O€30MaCHOrO0 HCIOJb30BaHUS B
MIOBCEIHEBHOM JKU3HU;

MIPUBOJUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyO0ekKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B 00BSICHEHNE MIPOLIECCOB OKPY’KAIOLIET0 MUPa, B
pa3BUTHE TEXHUKH U TEXHOJIOTH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKM3HU JJIsl oOecreyeHus] 0e30MacHOCTH NMpHu oOpalieHuu ¢ nmpudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, AJII COXPAHEHUS 3/I0POBbsS U COOIOICHHS HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOIEel cpejie;

paboTaTh B IpyIIie ¢ BHIMOJIHEHHEM Pa3IMYHbIX COLMATIBHBIX POJIEH, IUIAHUPOBATh pabOTy TPYIIIBL, PALlMOHATIBHO PACHIPEEATh 00S3aHHOCTH U
IUIAHUPOBATh JEATENIbHOCTh B HECTAHJAPTHBIX CUTYAIUsIX, a/IeKBATHO OLEHUBATh BKJIA/l KaXK/I0T0 U3 YUaCTHUKOB IPYIIIBI B pELICHHE pacCMaTpUBaeMoOi
poOIEeMBI.

TEMATHYECKOE IINIAHUPOBAHUE
10 KJIACC



Ne HaumeHOBaHHe pas3ziesioB U TeM NIPOrpaMMbl KosimyecTBO yacoB JneKTpoHHbIE (HUPPOBbIE)

n/m Bcero  KoHTpoJsibHBIE [IpakTuyeckue o6pasoBaTe/IbHbIE PECYPChI
paboThI paboThI

Pasgen 1. PU3UKA U METO/IbI HAYYHOT'O IIO3HAHUA

1.1 ®usuka ¥ MeTO/ibl HAYYHOI'0 O3HAHUS 2 bubaunoreka LIOK
https://m.edsoo.ru/7f41bf72

HToro no pasgeny 2
Paspen 2. MEXAHUKA
2.1 KunemaTuka 5 bubanoreka LIOK
https://m.edsoo.ru/7f41bf72
2.2 JlnHaMHuKa 7 bu6sunoteka [JOK
https://m.edsoo.ru/7f41bf72
2.3  3aKOHBbI COXpaHeHHUs B MeXaHUKe 6 1 1 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41bf72
UToro no paspeny 18
Pasgen 3. MOJIEKYJIAIPHAA ®U3UKA U TEPMOJJUHAMUKA
3.1 OcHOBBI MOJIEKYJIAPHO-KUHETHUYECKOU 9 1 Bu6snoreka LIOK
TEeoOpUU https://m.edsoo.ru/7f41bf72
3.2  OcHOBBI TEpPMOJMHAMUKHU 10 1 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble cocTosiHUA BeljecTBa. ®a3oBbie 5 bubanoreka LIOK
nepexo/ibl https://m.edsoo.ru/7f41bf72
HToro no pasgeny 24
Paspgen 4. 3JIEKTPOAUHAMUKA
4.1 SJexkTpocTaTHKa 10 1 BubsauoTteka LLOK
https://m.edsoo.ru/7f41bf72
4.2  TloCTOSAHHBIY 3JIEKTPUYECKUM TOK. TOKH B 12 1 BubauoTteka LLOK
pa3JIMYHbBIX Cpejiax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22
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Ne HaumeHOBaHHe pas3ziesioB U TeM NIPOrpaMMbl KosimyecTBO yacoB JneKTpoHHbIE (HUPPOBbIE)

n/m Bcero  KoHTpoJsibHBIE [IpakTuyeckue o6pasoBaTe/IbHbIE PECYPChI
paboThI paboThI

Pe3epBHOe Bpemd 2

OBIIEE KOJIMYECTBO YACOB 10 [TIPOT'PAMME 68 3 3

11 KJIACC

Ne HavmMeHoBaHUe pa3ziesioB U TeM KosinuecTBO yacoB JnexkTpoHHbIEe (MPOBbIE) 06pa30BaTEIbHbIE
n/m IIporpaMMel Bcero  KoHTpoJsibHBIE [IpakTH4ecKue pecypcChbl
paboThI paboThI

Paszgen 1. 3JIEKTPOAUHAMUKA

1.1  MarHuTHOe noJie. JJIeKTPOMarHMTHas 11 1 3 bubanoTeka LJOK https://m.edsoo.ru/7f41c97c
UHAYKLUSA

HToro no paszeny 11

Paspgen 2. KOJIEBAHHSA U BOJIHbBI

2.1 MexaHHUYeCKHE U 3JIEKTPOMAarHUTHbIE 9 1 bubauoTeka LJOK https://m.edsoo.ru/7f41c97c
KoJiebaHus

2.2  MexaHUYeCKHE U 3JIEKTPOMAarHUTHbIE 5 1 bubanoTeka LJOK https://m.edsoo.ru/7f41c97c
BOJIHBI

2.3 OnTuka 10 3 bu6bsaunoTteka IJOK https://m.edsoo.ru/7f41c97c

UToro no paspeny 24

Pasaen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJABHOCTHU

3.1 OcHoOBBI cieliMAIBHON TEOPUU 4 1 bubanoTeka LJOK https://m.edsoo.ru/7f41c97c
OTHOCUTEJIbHOCTHU

Hroro no pasgeny 4

Pa3pen 4. KBAHTOBAA ®U3UKA

4.1 3JyieMeHTbl KBAaHTOBOM ONTHKHU 6 bubanoTeka LJOK https://m.edsoo.ru/7f41c97c

4.2 CtpoeHue aToMa 4 bubanoTeka LJOK https://m.edsoo.ru/7f41c97c

4.3  ATOMHOe AP0 5 bub6auoTeka LJOK https://m.edsoo.ru/7f41c97c


https://m.edsoo.ru/7f41c97c
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Ne HauMeHoBaHUe pa3/iesioB U TEM KosimyecTBO yacoB JdneKTpoHHbIE (IIMPpPOBbIe) 06pa3oBaTebHbIE

m/m IIporpaMMsl Bcero  KoHTpoJsibHBIE [IpakTH4eckue pecypchbl
paboThI paboThI

HToro no pasgeny 15

Paspen 5. 3JIEMEHTbBI ACTPOHOMHUHU U ACTPODPU3UKHU

5.1 3JsieMeHTbl aCTPOHOMHHU M aCTPOPU3UKHA 7 1 bubaunoTteka lJOK https://m.edsoo.ru/7f41c97c

HToro no pasgeny 7

Pasgen 6. OBOBUIAIOIIEE IOBTOPEHUE

6.1 O6o61atoliee NOBTOPEeHUE 4 bu6bsaunoTteka IJOK https://m.edsoo.ru/7f41c97c

HToro no paszeny 4

PesepBHOe BpeMa 3

OBIIEE KOJIMYECTBO YACOB I10 68 4 7

[IPOTPAMME

MNOYPOYHOE INJNIAHUPOBAHHUE

10 KJIACC

Ne Tema ypoka KosinyecTBo 4acoB JaTa JJ1IeKTpOHHbIE IUPPOBLIE
n/m Bcero KoutposbHble [IpakTHyeckune H3YYeHHMs  06pasoBaTesbHbIE PeCypChl
paboThI paboThI

1  ®dusnuka — Hayka o npupoge. HayuHble MeTO/bI 1 BubauoTteka LLOK
N03HAHUS OKPYXKarollero Mupa https://m.edsoo.ru/ff0c32e2

2  Pousb ¥ MecTO PU3HUKH B pOPMUPOBAHUH 1 bu6sunoTteka [JOK
COBpeMEHHOM Hay4HOM KapTUHbI MUDA3, B https://m.edsoo.ru/ff0c33e6
NPaKTHUYECKOH eI TeJIbHOCTH JItolel

3 MexaHudeckoe aBuxeHHe. OTHOCUTENbHOCTh 1 bubaunoreka LIOK
MeXaHHYeCcKoro ABmxeHus. [lepeMellieHrEe, CKOPOCTbD, https://m.edsoo.ru/ff0c3508
yCKOpeHHe

4  PaBHOMepHOE NpSIMOJIMHENHOE IBUXKEHHE 1 bu6saunoTteka [JOK

https://m.edsoo.ru/ff0c3620


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Ne
n/mo

10
11
12

13

14

15

Tema ypoka

PaBHOyCKOpeHHOe IpSAMOJIMHEWHOE [ BHXKeHUe

CBobGoAHOE MaJieHHe. YCKOpeHUe CBOOOJHOTO
najieHus

KpuBosvHeliHoe ABUKeHUe. [|BUKeHHEe
MaTepHUaTbHON TOYKH MO OKPYKHOCTHU

[IpyHLMI OTHOCKUTENBHOCTU ["anues.
WuepuuanbHble cucTeMbl oTcyeTa. [lepBbIi 3aKOH
HproToHa

Macca tesa. Cuia. [lpyHUMI Cynieprno3UI A CUJL.
BTopoii 3akoH HboToHa /11 MaTepUaJbHON TOYKHU

TpeTI/Iﬁ 3akoH HproToHa AJIA MaTE€pPHAJIbHbBIX TOYEK

3aKOH BCEMUPHOTO TATOTeHUA. CHJla TAXKECTHU.
[lepBasa KocMUYecKasd CKOPOCTb

Cusa ynpyroctu. 3akoH ['yka. Bec Tesa

Cuna Tpenus. Koappunuent Tpenus. Cunia
CONPOTUBJIEHUS NIPU BUXKEHUHU TeJla B ) KUKOCTH
WJIM ra3e

[TocTynaTtesibHOe ¥ BpallaTeJbHOE [BMXXEHUEe
abCoJII0OTHO TBEPI0TO Tesia. MoMeHT cuJibl. [l1eyo
CUJIBL. YCJIOBUA paBHOBECHUA TBEPAOrO TeJsa

I/IMHYJ'[bC MaTepHaﬂbHOﬁ TOYKH, CHCTEMDbI
MaTepHaJIbHbIX TOYEK. I/IMHy.)'IbC CMJIbl. 3aKOH
COXpaHEHHA UMITyJIbCa. PeakTuBHOe JABHUXEHHE

KoJsinyecTBO yacosB JlaTta

Bcero KonTposibHble IIpakTuyeckue H3YyI€HUA
paboThI paboThI

dneKTpoHHbIe [UpPOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubanoreka LIOK
https://m.edsoo.ru/ff0c372e
bubanoreka LIOK
https://m.edsoo.ru/ff0c39cc

bubauoreka LIOK
https://m.edsoo.ru/ff0c3ada

bubauoreka LIOK
https://m.edsoo.ru/ff0c3be8

bubaunoreka LIOK
https://m.edsoo.ru/ff0c3be8

bubauoreka LIOK
https://m.edsoo.ru/ff0c3be8
bubanoreka LIOK
https://m.edsoo.ru/ff0c3d00
bubanoreka LIOK
https://m.edsoo.ru/ff0c3e18

bubauoreka LIOK
https://m.edsoo.ru/ff0c3f76

bubaunoreka LIOK
https://m.edsoo.ru/ff0c41a6

bubauoreka LIOK
https://m.edsoo.ru/ff0c43d6
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Ne Tema ypoka KosinyecTBO 4yacoB Jarta JJIeKTpOHHbIE IUPPOBbIE

n/m Bcero KonTposbHble IlpakTuueckne H3YI€HHA obpasoBaTesIbHbIE PECYPCEI
paboThI paboThI

16 Pab6oTa 1 MOIHOCTb CUJIbl. KuHeTHYecKkasi aHepTrus 1 Bu6snoTeka LIOK
MaTepHaJbHOH TouKH. TeopeMa 06 U3MeHeHHH https://m.edsoo.ru/ff0c4502
KMHETHYeCKOH SHepTUuu

17 TloTeHuuasibHas aHeprus. [loTeHUMa/IbHAsA SHEPTHUS 1 bu6bsunoTteka [JOK
ynpyro AehopMUPOBAHHOMN NPYKHUHBI. https://m.edsoo.ru/ff0c461a
[loTeHnMabHasA 3Heprus Tesa BOJIM3U IOBEPXHOCTHU
3eMuu

18 TloTeHnMa/bHbIe U HENOTEHIMaJbHbIe CUJIbI. CBSI3b 1 bubaunoreka LIOK
paboThl HEMOTEHLUAIbHBIX CHJI C U©3MEHEHUEM https://m.edsoo.ru/ff0c478c

MeXaHU4YeCKOU SHEPrun CUCTEMbI TEJI. 3aKoH
COXpaHEHHUdA MeXxaHU4eCKOu JHEPTHUHU

19 JlabopaTtopHas paboTa «MccienoBaHue cBSi3M paboTel 1 1
CHUJIbI C UBMEHEHHEM MeXaHUY€eCKOM SHEePTHHU TeJia Ha
pUMepe PacTsHKeHUs] Ppe3UHOBOIO0 XKIyTax»

20 KonTposibHas paboTta no TeMe «KuHemMaTuKa. 1 1 BubauoTteka LLOK
JluHamMuKa. 3aKOHbI COXpaHEHHS] B MEXaHUKe» https://m.edsoo.ru/ff0c4b74
21 OcCHOBHBIE NIOJIOXKEHUA MOJIEKYJIAPHO-KUHETHYECKOU 1 Bubsnoreka LIOK
Teopuu. bpoyHoBckoe fBmxeHue. [Audpodysus https://m.edsoo.ru/ff0c4dc2
22 XapakTep ABUKEHUA U B3aMMOJeUCTBUSA YaCTHUL 1

BelecTBa. MoJiesiu CTPOEHUs ra30B, }KUAKOCTEN U
TBEPbIX TeJ

23 Macca moutekys. KosnyectBo BelectBa. [locTtossHHas 1
ABorazpo

24 TensioBoe paBHOBecHe. TemiepaTypa U eé 1
nsMepenue. lllkana Tremnepatyp Llenbcus

25 MHWpeanbhblii raz B MKT. OcHoBHOe ypaBHeHHe MKT 1 BubauoTteka LLOK
https://m.edsoo.ru/ffOc4fde
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Ne Tema ypoka KosinyecTBO 4yacoB Jarta JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero KonTposbHble IlpakTuueckne H3YI€HHA obpasoBaTesIbHbIE PECYPCEI
paboThI paboThI

26 A6costoTHas TeMIlepaTypa Kak Mepa cpeJiHei Bu6snoTeka LIOK
KWHETHUYECKOW 3HEPTUM JBUKEHHUS MOJIEKY . https://m.edsoo.ru/ff0c511e
YpaBHeHue MeHpeneeBa-KianepoHa

27 3akoH JlajbToHa. a30Bble 3aKOHbI

28 JlabopaTopHas paboTa «MccaenoBaHe 3aBUCUMOCTH 1

MeXy mapaMeTpaMH COCTOSIHUS Pa3peKeHHOT0
rasa»

29 Hsomnpolecchl B UieaJibHOM rase v Ux rpapudeckoe bub6auoTeka [IOK
npeJicCTaBJeHUe https://m.edsoo.ru/ff0c570e
30 BHyTpeHHsIsI 93HEPrUsi TepMOAMHAMUYECKON CHUCTEMBI bu6sunoTteka [JOK

Y c1oco6bI eé n3MeHeHus. KosnyecTBo TENJI0THI U
paboTa. BHyTpeHHss 3HEPTUS 0JJHOATOMHOTO
W/leaJIbHOTO rasa

https://m.edsoo.ru/ff0c5952

31 Bwujbl Tensonepenadu bubauoreka LIOK
https://m.edsoo.ru/ff0c5c36
32 VYpenbHasl TelJI0OEMKOCTD BeljecTBa. KosinyecTBO bubauoreka LIOK
TEIJIOThI IPU TemJionepegade. AjMabaTHBIN MpoLecc https://m.edsoo.ru/ff0c5c36
33 [IlepBbI} 3aKOH TEPMOJAVMHAMMUKHU U €r0 IPUMEHEHUE K BubaunoTteka LLOK
H3onpoiieccaM https://m.edsoo.ru/ffOc5efc
34 Heob6paTUMOCTb MPOIECCOB B IpUpoe. Bropoi Bu6anoTeka [IOK
3aKOH TePMOJIMHAMUKH https://m.edsoo.ru/ff0c6230
35 TIpunuun gedictBus u KII/l TenyioBoi MaliMHbI bubanoreka LIOK

36
37

Hukna Kapuo u ero KII/|
JKoJIoTHYEeCKHe TP06JIeMbl TEMJI03HEPTreTUKU

https://m.edsoo.ru/ff0c600a
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Ne
n/mo

38
39
40
41

42

43
44
45
46
47

48

49

Tema ypoka

O606warmmui ypok «MosiekynsipHas pr3HUKa.
OCHOBBI TEPMOAMHAMUKU»

KonTposibHas pa6oTa no teme «MoJsieKyisipHast
¢u3uka. OCHOBBI TEPMOJAUHAMUKU»

[Tapoo6pa3oBaHue U KOHAeHcalus. McnapeHue u
KHIleHHe

AGcCoI0THAsA U OTHOCUTEJIbHAA BJIQXKHOCTb BO3/yXa.
HacelimenHsii nap

TBéppoe Teso. Kpucraninyeckue u amopdHble Tea.
AHHU30TpONNSA CBOMCTB KpUCTa/IOB. XKuakue
KpucTaibl. COBpeMeHHble MaTepHasbl

[lnaBneHue U KpUCTaLIU3aLusl. Y/ eabHas TeNa0Ta
nsiaBjaeHus. Cybanmanus

YpaBHeHHe Ten10Boro 6ajsaHca

JyieKTpu3auusa TeJl. JJeKTpUieCcKu 3apaz. /lsa Buja
3JIEKTPUUYECKUX 3apAJ0B

[IpoBOAHUKY, AUIJIEKTPUKH U MOTYTPOBOAHUKH.
3aKOH COXpaHeHUsI 3JIeKTPUIECKOro 3apsa

B3zanMopenctBue 3apsaa0B. 3akoH KysoHa. TouyeyHbli
3JIEKTPUYECKUH 3apas,

Hanps»X€éHHOCTB 3JIEKTPUYECKOTro noJid. [IpuHuvn
CyNepno3ULIMU 3JIeKTPUIECKUX NoJier. JInHUU
HaNps>)KEHHOCTU

Pab6oTa cus anekTpocTaTuueckoro noJid. [loteHuan.
Pa3HocTb MoTeHI1Ma/IOB

KosndecTBo 4acos

paboThl

Bcero KonTposibHble IIpakTuyeckue H3YyI€HUA

paboThl

dneKTpoHHbIe [UpPOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubanoreka LIOK
https://m.edsoo.ru/ff0c6938
bubanoreka LIOK
https://m.edsoo.ru/ff0c6a50

bubauoreka LIOK
https://m.edsoo.ru/ff0c63b6

bubauoreka LIOK
https://m.edsoo.ru/ff0c64d8
bubanoreka LIOK
https://m.edsoo.ru/ff0c65f0

bubauoreka LIOK
https://m.edsoo.ru/ff0c6708
bubanoreka LIOK
https://m.edsoo.ru/ff0c6820
bubanoreka LIOK
https://m.edsoo.ru/ffOc6bcc

bubauoreka LIOK
https://m.edsoo.ru/ff0cébcc

bubauoreka LIOK
https://m.edsoo.ru/ff0c6ce4
bubaunoreka LIOK
https://m.edsoo.ru/ff0c6df2

bubauoreka LIOK
https://m.edsoo.ru/ff0c6f00


https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

Ne Tema ypoka KosinyecTBO 4yacoB Jarta JJIeKTpOHHbIE IUPPOBbIE

n/m Bcero KonTposbHble IlpakTuueckne H3YI€HHA obpasoBaTesIbHbIE PECYPCEI
paboThI paboThI
50 IIpoBOAHUKHU U JU3/TEKTPUKH B 3JIEKTpOCTaTU4YeCKOM 1 bubauoTteka LLIOK
noJie. /luasieKTpuyeckasi IpOHUL[AeMOCTb https://m.edsoo.ru/ff0c7018
51 O3JnektpoémkocTb. KoHAeHcaToOp 1 Bu6snoTeka LIOK
https://m.edsoo.ru/ff0c7126
52 JJIeKTpOEMKOCTH MJIOCKOTO KOHJeHCaTopa. JHEPIrHUs 1 bu6sunoTteka [JOK
3apsKeHHOT0 KOH/JleHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTopHas paboTa "U3MepeHue 3/IeKTPOEMKOCTH 1 1
KOHJleHcaTopa"
54 TllpuHUMD AEUCTBUSA U IPUMEHEHUE KOH/IEHCATOPOB, 1

KONMPOBAJIbHOTO alllapaTa, CTPYHHOro MpUHTEepA.
dneKTpocTaTUYeCcKas 3aliUTa. 3a3eMJIeHHe
3JIeKTponpub0opoB

55 J/ieKTpUYecKU#l TOK, yCI0BHUS €ro CyleCTBOBaHUS. 1
[locTossHHBIM TOK. CHsia ToKa. HanpskeHue.
ConpoTtusienuve. 3akoH OMa /19 ydacTKa Lelu

56 IlocsenoBaTe/ibHOE, MapaJijiesibHOE, CMelllaHHOe 1 bubauoreka LIOK
coeZilMHeHUe NPOBOJHUKOB. JlJabopaTopHas paboTa https://m.edsoo.ru/ff0c74f0
«H3yuyeHune cMellaHHOTO COeIUHEHUS PE3UCTOPOB»

57 Pa6oTa u MOILIHOCTb 3JIEKTPUYECKOT'0 TOKA. 3aKOH 1 bu6sunoTteka [JOK
[bxoyns-Jlenua https://m.edsoo.ru/ff0c7838

58 3akon Oma iy1s1 NOJIHOM (3aMKHYTOM ) 3JieKTpuyeckon 1 Bub6snoreka LIOK
nenu. KopoTkoe 3amMmbikaHue. JlJabopaTopHasi paboTa https://m.edsoo.ru/ff0c7ae0

«M3Mmepenue I/IC UCTOYHHKA TOKA U €r0
BHYTPEHHET0 CONPOTHBJIEHUSI»

59 JieKTpoHHas NPOBOJAMMOCTb TBEP/IbIX METAJIJIOB. 1
3aBUCUMOCTb CONNPOTHUBJIEHUS METAJIJIOB OT
TeMnepaTypbl. CBEpXIpPOBOAMMOCTb


https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Ne
n/mo

60

61

62

63

64

65

66

67

68

Tema ypoka

JJIeKTpUYeCKUH TOK B BaKyyMe. CBOKWCTBA
3JIEKTPOHHBIX IIYYKOB

[TosrynpoBoHUKHY, UX COOCTBEHHAsA U pUMeCHas
poBOoAUMOCTb. CBOKCTBA p—n-liepexo/a.
[TosrynpoBOJHUKOBbIE IPUOOPHI

JJIeKTpUYECKUH TOK B paCTBOpax M pacljiaBax

3JIEKTPOJIUTOB. JJIEKTPOJIUTUYECKAS U CCOIUAIUS.

JJIeKTpPOJIN3

JJIeKTpHUYeCKUH TOK B razax. CaMocToATeIbHbIN U
HecaMoOCTOAATeJIbHbIN pa3pas. Monnusd. [li1asma

JJleKTpUYeCKHe MPUOOPHI U YCTPOUCTBA U UX
npakTuyeckoe npuMeHeHue. [[paBusia TEXHUKU
0e301acHOCTHU

06061aIIMNA YPOK «IJIeKTPOJUHAMHUKA»

KonTpoJsibHas paboTa no TeMe «3JIeKTpOCTaTHUKA.
[locTOSAHHBINM 3JIEKTPUYECKUM TOK. TOKH B
pas/JIMYHBIX Cpeax»

Pe3epBHbIl ypok. KoHTposibHasg paboTa o Teme
"JseKTpoAMHAMUKA"

PesepBHbIl ypok. O6061a01Ui ypok o Temam 10
KJjacca

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME
11 KJIACC

KoJsinyecTBO yacosB JlaTta

Bcero KonTposibHble IIpakTuyeckue H3YyI€HUA
paboThI paboThI

68 3 3

dneKTpoHHbIe [UpPOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubanoreka LIOK
https://m.edsoo.ru/ff0c84ae

bubanoreka LIOK
https://m.edsoo.ru/ff0c82ba

bubaunoreka LIOK
https://m.edsoo.ru/ff0c84ae

bubauoreka LIOK
https://m.edsoo.ru/ff0c86fc

bubauoreka LIOK
https://m.edsoo.ru/ff0c88be

bubauoreka LIOK
https://m.edsoo.ru/ff0c8a8a

bubauoreka LIOK
https://m.edsoo.ru/ff0c8c56

bubanoreka LIOK
https://m.edsoo.ru/ff0c8f6¢c


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

Ne Tema ypoka KoJsinyecTBO 4acoB Jarta JJIeKTPOHHbIE IUPPOBbIE

n/m Bcero KonTposibHbie [IpakTHyeckue H3YIeHUA 06pasoBaTe/IbHbIE PECYPChI

paboThI paboThI

1 IlocTosiHHbBIE MAarHUThI U UX B3aUMO/ieHCTBHE. 1 bubanoreka LIOK
MarHuTHoe noJie. BeKTOp MarHMTHON UHAYKIMH. https://m.edsoo.ru/ff0c9778
JIMHMY MarHUTHON UHAYKLUU

2  MarHuTHOe 1noJie NpoBOJHUKA C TOKOM. ONIbIT 1 bu6sunoTteka [JOK
Jdpcresa. BsaumoaencTBre NPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3  JlabopaTtopHas paboTa «M3ydyeHre MarHuTHOTO MOJisl 1 1 Bbub6auoTeka [IOK
KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe

4  JleicTBHEe MarHMTHOTO MOJIsI HA MPOBOJHUK C TOKOM. 1 1 bubanoreka LIOK
Cusnia AMniepa. JlabopaTopHas paboTa «McciaenoBanue https://m.edsoo.ru/ff0c9ac0
JIeMCTBHS IOCTOSIHHOTO MarHMWTa Ha paMKy C TOKOM»

5  JlelicTBMe MarHUTHOTO MOJIS1 HA JBUXKYILYIOCS 1 bu6sunoTteka [JOK
3apshKeHHY10 yactuuy. Cuia JlopeHua. PaboTa cuibl https://m.edsoo.ru/ff0c9df4
JlopeHua

6  JJieKTpOMarHuTHad UHAYKLMA. [loTok BekTOopa 1

MarHuTHOM UHAYKLMU. I/IC MHAYKLIUU. 3aKOH
3JIEKTPOMAarHUTHOM MHAYKUUU Papases

7  JlabopaTtopHas paboTa «HccieoBaHUEe IBJIEHUS 1 1 Bu6anoTeka [IOK
3JIEKTPOMarHUTHOU UHAYKIIAU» https://m.edsoo.ru/ff0cal50

8  HuaykTHUBHOCTB. fIBJIeHUe camouHAyKuu. I/IC 1 bubauoreka LIOK
CaMOUHAYKIMU. JHEPTHUsl MarHUTHOTO MOJIS1 KaTyIIKH https://m.edsoo.ru/ff0ca600

C TOKOM. 3}IeKTpOMaFHI/ITHOC nmoJie

9  TexHHYecKHe yCTPOUCTBA U UX IPUMEHEHHUE: 1
IIOCTOSIHHbIE MAarHUTBI, 3JIeKTPOMAarHUThI,
3JIEKTPO/,BUTATeJIb, yCKOPUTEJIH 3JIeMEHTapPHBIX
YacTUL, MHAYKLIMOHHAA NeYb

10 O6o6matuuil ypok «MarHuTHoe moJie. 1 Bu6anoTeka [IOK
JJleKTpOMarHMTHas UHAYKLUS» https://m.edsoo.ru/ff0cab82


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

11

12

13

14

15

16

17

18

19

Tema ypoka

KonTposibHast pa6oTa no TeMe «MarHUTHOE MOJIE.
J/IeKTpOMarHuTHasA UHAYKLUA»

CBOGOAHBIE MeXaHUYECKHE KoJlebaHusl.
[apMoHHYecKHe KoJiebaHHsl. YpaBHEHHE
rapMoHUYeCKUX KosiebaHui. [IpeBpallieHre SHEPTUU

JlabopaTopHas pa6oTa «HcciejoBaHrEe 3aBUCUMOCTH
epro/ia MaJiblX KoJiebaHUH Tpy3a Ha HUTH OT JAJIMHBI
HUTH U MaccChbl Tpy3a»

KosiebaTenbHbIN KOHTYP. CBOGOHbIE
3JIEKTPOMArHUTHbIE KOJie6aHUs B U/l€aIbHOM
KoJiebaTe/IbHOM KOHType. AHaJIOTUSI MEXY
MeXaHU4YEeCKHUMHU U 3JIEKTPOMArHUTHbIMU
KOJIe6aHUSMU

®opmyna ToMmcoHna. 3aKOH COXpaHEHUS SHEPTUU B
U/lea/IbHOM KoJle6aTe/IbHOM KOHType

[IpeacTaB/ieHMe 0 3aTyXaKIUX KOJIeOAHHUSX.
BeiHyX/jleHHble MexaHHU4YeCcKHe KoJiebaHus. PeoHaHc.
BbIHY>X/leHHble 3/1eKTPOMarHUTHbIE KOJlebaHUs

[lepemeHHbIN TOK. CHHYCOUJa/IbHBIN IEpEMEeHHBIN
TOK. MOLJHOCTB NepeMEHHOr0 TOKa. AMIUIMTYAHOE U
JeMCTBYIOllee 3Ha4YeHHe CUJIbl TOKA U HallpSXKeHUs
Tpancdopmarop. [IporsBoacTBO, nepeiadya u
noTpeb6seHue 3JIeKTPUIECKON SHepTrUun

YcTponcTBO ¥ IpakTU4YeCcKoe IpUMeHeHUe
3JIEKTPUYECKOI'0 3BOHKA, FreHepaTopa epeMeHHOro
TOKa, IMHUH 3JIeKTpolepesay

KosndecTBO 4yacoB

Bcero KonTposibHble [IpakTudyeckue H3YyIeHHA

paboThl
1 1

paboThl

JaTta

JdneKkTpoHHbBIE U pPOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubanoreka LIOK
https://m.edsoo.ru/ff0cad58
bubanoreka LIOK
https://m.edsoo.ru/ffOcaf06

bubauoreka LIOK
https://m.edsoo.ru/ff0cb820

bubanoreka LIOK
https://m.edsoo.ru/ff0cb9c4
bubanoreka LIOK
https://m.edsoo.ru/ff0cbb86

bubanoreka LIOK
https://m.edsoo.ru/ffOcbd34

bubauoreka LIOK
https://m.edsoo.ru/ff0cc324


https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

n/o

20

21

22
23
24
25

26

27
28
29
30

31

Tema ypoka

JKoJIOrMYeCcKre PUCKU IPU TPOU3BO/CTBE
3JieKTpo3Hepruu. KyibTypa ucnosib30BaHus
3JIEKTPO3HEPTUHU B NOBCEHEBHOM XXU3HU

MexaHuYecKUe BOJIHBI, yCJI0BUS PaclpOCTPaHeHHUs.
[Tepuoj. CKOpOCTb pacpoCTpPaHEHUS U AJIMHA BOJIHBI.
[lonepeyHble ¥ NPOOJIbHBIE BOJHBI

3Byk. CkopocTb 3ByKa. 'lpoMKOCTB 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

JJIeKTPOMarHUTHBIE BOJIHbI, UX CBOMCTBA U CKOPOCTb.
[lIkasa 3/1eKTpPOMarHUTHBIX BOJIH

[IpyHLMIIBI paUOCBA3U U TeJieBUieHUs. Pa3BuTue
CpeACcTB cBA3U. Pagyosiokanuda

KoHTpoJibHas paboTa «Kosie6baHuMs ¥ BOJHBI»

[IpsiMoJIMHEeHOEe pacnpoCTpaHeHHE CBETA B
OZlHOpOZHOW cpefie. ToueyHbIM UCTOYHUK cBeTa. Jlyu
cBeTa

OTpakeHHe cBeTa. 3aKOHBI OTPAKEHHUSI CBETA.
[TocTpoeHue H306paXKeHUH B IJIOCKOM 3epKaJie

[Ipesiomsienue cBeta. [lo1lHOe BHyTpeHHee OTpaXKeHHUe.

[IpeaenbHBIN yroJ MOJHOTO BHYTPEHHET O OTPaXKEHU S

JlabopaTopHas paboTa «M3mMepeHUe noKasaTeJist
npeJIOMJIEHUS CTeKJIa»

Jluusbl. [locTpoeHune n3obpakeHui B inH3e. Popmy.ia
TOHKOU JINH3bI. YBeJITUYEHHUE JINH3BI

JlabopaTopHas paboTta «HccaenoBaHue CBOUCTB
M300pakeHH U B JIMH3aX»

paboThl

KosinuecTBo yacoB
Bcero KonTposibHble [IpakTudyeckue H3YyIeHHA

paboThl

JdneKkTpoHHbBIE U pPOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubauoreka LIOK
https://m.edsoo.ru/ffOcca54

bubanoreka LIOK
https://m.edsoo.ru/ffOcccOc

bubauoreka LIOK
https://m.edsoo.ru/ffOccfe0

bubanoreka LIOK
https://m.edsoo.ru/ffOcc6f8
bubanoreka LIOK
https://m.edsoo.ru/ff0cd350

bubaunoreka LIOK
https://m.edsoo.ru/ff0cd4e0
bubanoreka LIOK
https://m.edsoo.ru/ff0cd7f6

bubauoreka LIOK
https://m.edsoo.ru/ff0cd67a

bubauoreka LIOK
https://m.edsoo.ru/ffOcdd1e


https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Ne Tema ypoka KoJsinyecTBO 4acoB Jarta JJIeKTPOHHbIE IUPPOBbIE

n/m Bcero KonTposibHbie [IpakTHyeckue H3YIeHUA 06pasoBaTe/IbHbIE PECYPChI
paboThI paboThI
32 Jlucnepcus cBeTa. CJ103KHBIN cOCTaB 6€J10r0 CBeTa. 1 1

liBeT. JlabopaTopHas paboTta «HabaroneHue
JIUCIIEPCHUU CBETA»

33 MHWHTepdepenuusda cBeta. ludppakius cBeTa. 1 bu6sunoTteka [JOK

JudpakumoHHas pelméTka https://m.edsoo.ru/ffOced22
34 [lonepe4yHOCTb CBETOBBIX BOJIH. [losispr3anus ceeTa 1 bubauoTteka LLOK

https://m.edsoo.ru/ff0cf02e

35 OnTuyeckue NpubOpbI U YCTPOUCTBA U YCI0BUSA UX 1

6e30macHOro NnpMMeHeHus
36 TI'paHUIbI IPUMEHUMOCTHU KJIACCUYECKON MEXaHUKH. 1 bu6bsunoTteka [JOK

[locTynaTel cieniajbHOM TEOPUU OTHOCHUTENbHOCTHU https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTb OJJHOBPEMEHHOCTH. 3aMe/lJIeHUe 1 bubauoreka LIOK

BpPeMEHHU U COKpallleHHe JJINHbI https://m.edsoo.ru/ff0Ocfa4?2
38 DHeprus v UMIYJIbC PeJATUBUCTCKOM YacTULbl. CBA3b 1 Bu6anoTeka [IOK

MacChl C 3HEPrUer U UMIYJIbCOM. JHEPTUS NOKOSI https://m.edsoo.ru/ffOcfc68
39 KonTposibHas paboTa «OnTuka. OCHOBBI cieniMasbHol 1 1 BubauoTteka LLOK

TEOPHUU OTHOCUTEJNbHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®oTonbl. Popmy.a [lnaHka. IHEPTUSA U UMITYJIbC 1 Bubsnoreka LIOK

¢doToHa https://m.edsoo.ru/ffOcfel6
41 OTkpbITHE U HccieloBaHUe poTo3PdeKkTa. OnbIThI A. 1 bu6sunoTteka [JOK

I'. CTosieToBa https://m.edsoo.ru/ffOcffc4
4?2 3axoHbl poToaddekTa. YpaBHeHUe IUHIITENHA 15 1 BubaunoTteka LLOK

dotoadpdekra. «KpacHas rpanuna» poroapdekra https://m.edsoo.ru/ff0d015e
43 JlaBnenue cBeta. OnwiThl I1. H. JlebeneBa. Xumuyeckoe 1 bubaunoreka LIOK

JleiCTBUE CBeTa https://m.edsoo.ru/ff0d04a6


https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Ne Tema ypoka KoJsinyecTBO 4acoB Jarta JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero KonTposibHbie [IpakTHyeckue H3YIeHUA 06pasoBaTe/IbHbIE PECYPChI
paboThI paboThI

44

45

46

47

48

49

50

51

52

53

54

TexHuuyeckue yCTPOUCTBA U IPAKTHUYECKOE
npuMeHeHue: GOT03/IeMeHT, POTOAATUMK, COTHEUHAS
6aTapesi, CBeTOIUO],

Pelienue 3aJa4 110 TeMe «3JJieMeHTbl KBAHTOBOMU
OIITUKH»

Mogenb aToMma TomcoHa. OnbiThl Pe3epdopaa no
paccesHuo a-yactul,. [llianetapHasa Mozesb aTomMa

[Toctynatel bopa

N3nydeHue u norJomieHre GOTOHOB MPU MEPexo/ie
aToMa C OZJHOT'0 YPOBHS 93HEPTUHU Ha Apyroi. Buabl
CIEKTPOB

BosiHOBBIE cBOVCTBaA YacTull,. BosiHbl fie bpoits.
KopnyckyisipHO-BOJIHOBOU Ayasin3M. CIOHTaHHOE U
BBIHY>K/IeHHO€ U3JIy4YeHue

OTKpbITHE paZitoaKTUBHOCTH. OnbIThI Pesepdopaa no
onpezie/IEHUI0 COCTAaBa PaIMOAKTUBHOTO U3JIyYEHHUS

CoiicTBa anbda-, 6eTa-, raMMa-u3aydyeHus. BausHue
PaZiIM0aKTUBHOCTH Ha *KUBble OPraHU3Mbl

OTKpbITHE IPOTOHA U HeUTpOHA. U30Tomnkl. Anbda-
pacna/,. 3JIeKTPOHHBIN U MO3UTPOHHBbIN OeTa-pacnaz,
[aMMa-u3snyyeHue

JHeprus CBA3M HYKJIOHOB B s/ipe. flilepHble peaKL UK.
fAnepHblit peakTop. [Ipo6/1eMbl, NEPCIEKTHUBHI,
3KO0JIOTUYEeCKHUe aclleKThl 1lepHOW IHepPreTUKHU

BHEMEHTaprIe YaCTHULbI. OTKprTI/Ie IMO3HUTPOHA.
METOLU:)I Ha6JI}O,ELeHI/IH " pETUCTpal 3JIEMEHTAPHbIX

bubauoreka LIOK
https://m.edsoo.ru/ff0d0302
bubanoreka LIOK
https://m.edsoo.ru/ff0d091a
bubanoreka LIOK
https://m.edsoo.ru/ff0dOafa

bubauoreka LIOK
https://m.edsoo.ru/ff0dOafa

bubanoreka LIOK
https://m.edsoo.ru/ff0d0ca8

bubauoreka LIOK
https://m.edsoo.ru/ff0d0fd2
bubanoreka LIOK

https://m.edsoo.ru/ff0d1162

bubaunoreka LIOK
https://m.edsoo.ru/ff0d1356

bubauoreka LIOK
https://m.edsoo.ru/ff0d0e38


https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Ne Tema ypoka KoJsinyecTBO 4acoB Jarta JJIeKTPOHHbIE IUPPOBbIE

n/m Bcero KonTposibHbie [IpakTHyeckue H3YIeHUA 06pasoBaTe/IbHbIE PECYPChI
paboThI paboThI

yactul,. Kpyrsblii cton «®@yHaaMeHTa/IbHblE
B3auMoJencTBUA. EAMHCTBO GpU3NyeCKON KapTHUHBI
MUpa»

55 Bwuj 3BésaHoro Heb6a. Co3Be3usl, SpKUe 3BE3/bl, 1
IJIAaHETHI, UX BUAMMOe aABkKeHHe. CotHeYHas cucTeMa

56 Cousnue. CosiHeYHast aKTUBHOCTb. ICTOYHUK 3HEPrUU 1
CoJtHIIa U 3BE3]]

57 3Bé37bl, UX OCHOBHbIE XapaKTEPUCTUKU. 3BE3/1bl 1
IJIaBHOM NOC/Ie0BaTe/IbHOCTU. BHyTpeHHee cTpoeHue
3Bé31. CoBpeMeHHBble Ipe/iCTaBJIeHUA O
NPOUCXOXKAEHUHU U 3BoIoL MU COJMHIA U 3BE3]

58 Mueunsiii [lyTe — Hawa 'anakTuka. [losoxxeHue u 1
aBwxeHue CosiHua B N'asakTuke. [asnakTuku. YépHbie
JABIPbI B 1/ipaX raJlaKTUK

59 BceneHHas. Pazberanue rasakTuk. Teopus boJsibiioro 1
B3pbIBa. PesiuKkTOBOE M3/1ydeHUe. MeTarajakTUkKa

60 HepemeHHble Npo6IEMbI aCTPOHOMHUHU

61 KoHTpoJsibHas paboTa «3/ieMeHTbl aCTPOHOMHUU U 1 1
acTpoU3UKU»
62 06o6uawiui ypok. Posib GU3MKK M aCTPOHOMUH B 1

SKOHOMMYECKOH, TEXHOJIOTHYECKOMH, COLlMa/IbHON U
3THUYeCKOU chepax /1eATeJTbHOCTH YesI0oBeKa

63 06o6uamIKi ypok. Posib 1 MecTo pU3UKHU U 1
aCTPOHOMHUHM B COBPEMEHHOU HayYHOU KapTHHE MUpPa

64 0O6o6uiawinil ypok. Posb dpusnveckoit Teopuu B 1
bopMUpOBaHUHU TPeACTABIEHUHN 0 GU3NYeCKON
KapTUHE MUpPa



Ne Tema ypoka KoJsinyecTBO 4acoB Jarta JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero KonTposibHbie [IpakTHyeckue H3YIeHUA 06pasoBaTe/IbHbIE PECYPChI
paboThI paboThI
65 O6o6uanmmi ypok. Mecto prusndecko KapTUHBI 1

MHUpa B 06111eM PsIZY COBPEMEHHBIX CTECTBEHHO-
Hay4HbIX [Ipe/iCTaBJeHUI 0 MpUpo/jie

66 Pe3epBHbIN YypoK. MarHUTHOE MoOJIE. 1
JJIeKTpOMarHMTHas MHAYKLUA
67 PesepBHbIN ypoK. OnTHKa. OCHOBBI Clle{UAIBHON 1
TEOPUU OTHOCUTEJIBHOCTHU
68 Pe3epHbiii ypok. KBaHTOBas ¢pusuka. JeMeHThbl 1 bubauoTteka LLOK
ACTPOHOMHHM Y acTPOPU3UKHU https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 7

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI51 YHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET


https://m.edsoo.ru/ff0d1784

OI'BHY «MHCTUTYT cTpaTernu pa3BUTUS 00pa30BaAHUS»



