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HOSACHUTEJ/IBHAS 3AITNCKA

IIporpamma 1o ¢uznke 6a30BOT0 YpOBHA Ha YPOBHE CpeaHETO 00IIero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
TIOJIOXKCHUN M TPeOOBaHUK K pe3ysIbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM MPOTPaMMEI, IPEACTaBICHHBIX B
®I'0OC COO, a takxe ¢ yuétoM (emepadbHON pabodeld MporpaMMbl BOCHHTAHHUSA W KOHICTIIUH IPEIOIaBaHUSA
yaebHOTO Tpenmera «Pu3nka» B 00pa3oBaTeNbHBIX oOpraHm3anuax Poccuiickoir Pemepannu, peann3yroOIINX
OCHOBHBIE 00pa30BaTebHbIC NPOTPAMMBEL.

ConepxkaHue mporpammsl 1o (U3MKE HANPaBJICHO Ha (GOPMUPOBAaHHE €CTECTBEHHO-HAYYHOI KapTHHBI MUpa
obOyuaromuxcs 10—11 kmaccoB npu oO0ydeHMH wuX (HU3MKEe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesTeslbHoCTHOTO monxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiMm OI'OC COO k miaHupyeMbIM
JMYHOCTHBIM, TPEIMETHBIM W METaIllpEAMETHBIM pe3yjbTaTaM OOY4YeHHs, a TaKKe YYHUTHIBAET HEOOXOJMMOCTh
peanu3ali MEXIPEIMETHBIX CBs3ell (HM3MKM C €CTECTBEHHO-HAyYHBIMH Y4YEeOHBIMH mpeaMeTamu. B  Helt
OTIPEZICTAIOTCSI OCHOBHBIE IIENM W3y4YeHWS (U3MKKM Ha ypPOBHE CPEIHETo oO0Imero oOpa3oBaHHWs, IIAHHPYEMbIE
pe3yIbTaTHI OCBOCHHS Kypca (PH3UKH: TMYHOCTHBIE, METAaIlpeIMETHBIC, TIPEIMETHEIE (Ha 6a30BOM YPOBHE).

IIporpamma 1o ¢pu3HKe BKIIOYALT:

® IUIAHHPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (U3MKKM Ha 0a30BOM YpOBHE, B TOM HYHCIIC IPEIMETHBIC

Pe3yJIbTaTHI IO TOJaM O0yUCHHUS;

e cozepkaHue yueOHoro npeaMera «Pu3nuKa» 1Mo rogaM o0ydeHHs.

®duznka Kak Hayka o HambOoJyiee OOIIMX 3aKOHAX MPHPOABI, BBICTYNAas B KayecTBE yuyeOHOro mpeiaMera B
IIKOJIE, BHOCUT CYLIECTBEHHBII BKJIaJl B CHCTEMY 3HaHHI 00 okpyxkatomeMm mupe. llIKonbHBIIH Kypc ¢u3uku —
CHCTEMOOOPAa3yIOIUi JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX HPEIMETOB, MOCKOJbKY (DU3UUECKHE 3aKOHBI JIE)KAT B
OCHOBE TMPOILIECCOB M SIBJICHHH, M3y4yaeMbIX XHMHUeEW, Ouonorued, (usmueckoil reorpadueid ¥ acTpoHOMHEH.
Hcnonb3oBaHHe M aKTHBHOE NPUMEHEHUE (DU3NYECKUX 3HAHHMH ONpeAeNsIeT XapaKTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTHH B cdepe SHEPTETHKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA, ITOJYYEHHsI HOBBIX MATEPHATIOB C 3aJaHHBIMH
CBOMCTBAaMHM M JpYyrux. M3ydeHne (U3MKM BHOCHT OCHOBHOM BKJIaZ B (pOpMHPOBAHHME €CTECTBEHHO-HAYyYHOM
KapTHUHBI MHpa 00yJaronuxcs, B pOPMHUPOBAHIE YMEHUH MPUMEHATh HAYYHBIH METO]| TO3HAHMS NIPH BBINOIHEHUH
MMM y4€OHBIX NCCIIEJOBAHHH.

B ocHOBY Kypca (pM3UKH AT YPOBHS CpeIHET0 00IIero o0pa3oBaHus IOJIOKEH Psii HACH, KOTOPBIC MOXHO
paccMarpuBaTh Kak MPHUHIUIEI €T0 IOCTPOCHHS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HeM Kypc SBIAETCS JIOTMYECKU 3aBEPIIEHHBIM, OH COJCPKHUT
Marepual U3 BCeX pa3/iesioB (PU3MKH, BKIIIOYAET KaK BOIPOCHI KIIACCHYECKOMH, TaK U COBPEMEHHON (PHU3MKH.

Hoesn eenepanusayuu. B cooTBeTCTBHM C Hell MaTepuan Kypca (HU3MKH OObEAMHEH BOKPYr (H3MYECKUX
Teopuil. Benymum B Kypce siBiseTcs GopMHUpOBaHKE NPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BELIECTBE
U TIOJIE.

Hoes eymanumapusayuu. EE peanmsanus mpennojaraeT HCIOIb30BaHWE TI'yMaHHTAapHOTO MOTEHIHMANA
(¢u3nyeckoil HayKd, OCMBICIEHHE CBS3M pa3BUTHA (QHM3MKM C pa3BUTHEM OOIIecTBa, a TaKke C
MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U SKOJIOTMYECKUMH POOIIeMaMH.

Hoes npuxnaonoi manpasnennocmu. Kypc ¢usnmkm mpeamonaraeT 3HAKOMCTBO C IIMPOKHM Kpyrom
TEXHHUYECKNX U TEXHOJIOTUUECKHUX MPWIIOKEHNH N3ydeHHBIX TEOPHI 1 3aKOHOB.

Hoes sKxonocuzayuu peamu3yeTcsi TOCPEICTBOM BBEJICHUS JIIEMEHTOB COAEPXKAaHUS, ITOCBSAIMIEHHBIX
HKOJIOTHYECKUM TIpo0JIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C PAa3BUTHEM TEXHHUKHM U TEXHOJIOTHMH, a TaKke
obcyxieHus mpooIeM pallMOHATLHOTO MPUPOOIIOIE30BAHNS U HKOJIOTHUECKON 0€30MacHOCTH.

Crep>XKHEBBIMH JJIEMEHTaMU Kypca (HU3UKH Ha YPOBHE CpeaHEero oO0IIero oOpa3oBaHUS SIBISIOTCS
¢usngeckue Teopuu (hopMupoBaHHME TPENCTABICHHH O CTPYKTYpe IOCTPOCHHUS (U3NYECKOH TEOpHH, POJIH
q)yHI[aMeHTaHI)HI)IX 3aKOHOB U NPUHIOHWIIOB B COBPEMCHHBIX IMPCIACTABJICHUAX O MMPUPOJE, I'PaHULlaX IPUMECHUMOCTH
TEOPH, AJIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOIIECCOB).

CHCTEMHO-/IEATENILHOCTHBIN TIOAX0A B Kypce (U3MKH peann3yercs NMpexJe BCEro 3a CUéT OpraHu3aluu
9KCIIEPUMEHTAILHOM JesaTeslbHOCTH oOydaromuxcs. (st 6a3oBoro ypoBHsS Kypca (HU3HKH — 3TO HCIIOJIb30BAaHHE
cHcTeMbl (PPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPHMEHTOB M J1a0OPATOPHBIX PadOT, KOTOpPBIE B MPOTrpaMMe IO
¢u3rKe oOBETMHEHBI B OOIIMH CHHCOK YYEHMYECKHX INPAKTHUECKHX paboT. BhiieneHue B yka3aHHOM IepeyHe
71a00paTOPHBIX PabOT, MPOBOJAMMBIX JUIsI KOHTPOJSI M OLIEHKH, OCYIIECTBISIETCS YYaCTHHKAMH 00pa30BaTeIbHOTO
nporecca UCXOosl U3 0COOSHHOCTEH IUTAHMPOBAHMS M OCHAIleHMs1 KabuHeta (u3uku. [Ipu sToM obecreunBaeTcs
OBJIAZICHUC O6y‘la}OHII/IMI/IC5l YMEHUAMHU TPOBOJUTH KOCBCHHBIC H3MEPCHHUA, HCCICI0OBaHUA 3aBUCUMOCTEH
CI)H3H‘IGCKI/IX BEJIMYMH U TOCTAHOBKY OIIBITOB I10 IMPOBEPKE MPEAIOKCHHBIX T'HIIOTE3.

Bonblioe BHUMaHuE yIenseTcs PELIEHUI0 pacdE€THBIX M KaueCTBEHHBIX 3anad. IIpu 3ToM 111 pacu€THBIX
3aga4d MPUOPUTETOM SABJIAIOTCA 3aja4u C SIBHO BaHaHHOﬁ (1)1/131/1qu1<01‘/'1 MOJECJIBIO, IMO3BOJAONIUE IPUMEHATH
N3Yy4YCHHBIC 3aKOHBI M 3aKOHOMCPHOCTHM KaK M3 OJHOI0 pasacia Kypca, TaK W HHTETPUPYA 3HAHUA W3 PA3HBIX
pasnenoB. /Iyl KadyeCTBEHHBIX 3a/1a4 IPHOPUTETOM SBILSIIOTCS 33JaHUsl Ha OOBSCHEHHE NPOTEKaHUs (PU3UUECKUX
SBJICHUH 1 NIPOLIECCOB B OKPYXKAIOIIEH XM3HH, TpeOyronire BbI0opa Gpru3nuecKkoii Moaenu Jisi CUTYaluH PaKTHKO-
OPHEHTHPOBAHHOT'O XapakTepa.



B cootBerctBun ¢ TpeboBanmsmMu ®I'OC COO k MarepHabHO-TEXHUIECKOMY OOECIICUEHHIO Y4eOHOTO
mporecca 0a30BBI ypOBeHb Kypca (DM3UKM Ha ypOBHE CpPETHETO OOIIero oO0pa3oBaHMs IOJDKEH HW3Yy4YaThCs B
YCIOBUSIX IPEIMETHOTO KabnHeTa (GU3UKH WIX B YCIOBUSIX HHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKIJIa. B kaObmHeTe GU3UKN JOKHO OBITH HEOOXOoaMMOoe JTabopaTopHOe 000pyIOBaHUE ISl BHIIOJTHEHHUS
YKa3aHHBIX B IPOTpaMMe 10 (PH3UKE YICHHUECKUX MPAKTHIECKUX paboT M JEMOHCTPAlMOHHOE 000pYyAOBaHHE.
JleMoHCTpanmoHHOE 00OpynoBaHHE (HOPMHUPYETCS B COOTBETCTBUM C NPHHIUIOM MHHHMAaJIBHOH
JIOCTaTOYHOCTH M 00ecIeunBaeT MMOCTAaHOBKY IIEPEYHCIICHHBIX B IIpOrpaMMe o (M3HMKE KIIOYEBBIX IEMOHCTpaLHUii
JUISL MCCIIEIOBAaHUS W3y4aeMbIX SBICHHH M TPOLECCOB, SMIMPHYECKUX M (yHIAMEHTANBHBIX 3aKOHOB, WX
TEXHHUYECKUX IPUMEHEHHUH.
JlabopaTopHoe 00OpyaOBaHME AJsl YIEHHUYECKHUX IPAKTHYECKUX PaboT (OPMUPYETCs B BUIE TEMAaTHUECKHX
KOMIUIEKTOB M 00ecIieuynBaeTCs B pacyére OJHOrO KOMILIEKTa Ha JIBYX oOydarommuxcs. TemaTHyeckue KOMILIEKTHI
71a00paToOpHOro O00OPYNOBaHUS JIOJDKHBI OBITh TOCTPOSHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUH aHAJOTOBBIX M
UQPOBBIX IPHOOPOB, a TAK)KE KOMITBIOTEPHBIX H3MEPUTEIHHBIX CHCTEM B BHJE HHU(PPOBHIX TabOpaTOpHi.
OCHOBHBIMH HEJSIMH W3ydeHUs (U3UKH B 00IIEeM 00pa30BaHUH SIBIISTIOTCS:
e (dopMHpOBaHHE MHTEPECA U CTPEMIICHHUS 00YJaIOMNXCSA K HAyYHOMY M3YyUSHHUIO MPUPOJBI, PA3BUTHE HX
MHTEJUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTaBICHWH O HAYYHOM METOJEC MO3HaHMA W (OPMUPOBAHUE HCCIEAOBATEIBCKOTO
OTHOIICHHS K OKPY’KaIOIIM SIBJICHHSIM;

e (opMupoBaHHE Hay4YHOTO MHPOBO33PCHHS KaK pe3yJibTaTa HM3YYCHHS OCHOB CTPOCHHS MATEPHUU U
(yHIaMEHTABHBIX 3aKOHOB (DM3HUKH;

e (opMmupoBaHHe yMEHHI OOBSCHATH SBJICHUSA C HCIOJIB30BAHHEM (H3UUCCKUX 3HAHMA M HAYYHBIX
JIOKa3aTeNbCTB;

e (opMHpOBaHUE NPEICTABICHUH O PO (U3UKU JUIS PA3BUTHS IPYTUX €CTECTBEHHBIX HayK, TEXHUKH U
TEXHOJIOTHH.

Joctmkenne 3TuX Imenel oOecrednBacTCs pPEIICHHEM CIEAYIOIMX 3aJad B IPOIECCe H3Y4YeHHs Kypca
(hM3MKK Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHMUs:

e  TpHOOpETEHHE CHCTEMBI 3HaHMI 00 00INX (HU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIIIOYAs

MEXaHUKY, MOJICKYIISIPHYIO (pHU3HKY, 37€KTPOANHAMUKY, KBAHTOBYIO (DM3HUKY M 3JIEMEHTHI acTPOPHU3HKY;
e  (opMupoBaHHe YMEHHI MPUMCHATH TCOPETHUYCCKHE 3HAHMS JJIs OOBACHCHUS (PU3MUCCKUX SIBICHUHA B
[IPUPOJE U IS IPUHATUSA IPAKTUUECKUX PELICHUH B IOBCEIHEBHOM JKU3HY;

e OCBOGHHME CIOCOOOB pEIICHHs pa3IMYHBIX 3a/Jad C SBHO 3aJaHHOW (U3UUECKON MOAENbIO, 3ajad,
MOAPa3yMEBAIOIINX CAMOCTOSITENILHOE CO3JaHue (PU3MUECKOIT MOJIEIIH, aJJICKBATHON YCIOBUSIM 331a4H;

o IIOHUMAHUEC q)I/ISI/I’-IeCKI/IX OCHOB ¥ IPUHIUIIOB HeﬁCTBHH TEXHHUYCCKUX yCTpOﬁCTB U TEXHOJIOTMYECKUX
MPOLIECCOB, UX BIHUSIHUS HA OKPYKAIOLIYIO CPELy;

e  OBJAJCHUE METOJAMHU CaMOCTOSATENLHOTO IUIAHUPOBAHHS M NMPOBEACHHS (PU3NYECKUX HKCIIEPUMEHTOB,

aHaIM3a ¥ MHTEPIPETANK HHQOPMALUH, OIIPEICIICHHS IOCTOBEPHOCTH TIOJIyYEHHOTO PE3YbTaTa;

®  CO3JaHUE yCIOBHMH ISl Pa3BUTHSA YMEHHH NTPOEKTHO-MCCIIE0BATEIBECKOM, TBOPUECKOH NESITEIEHOCTH.

Ha uzyuenne ¢usuku (6a30BbIi YpOBeHB) Ha YPOBHE CpeaHEro 00mero oopazoBanus oTBoautcs 136 yacos:
B 10 kmacce — 68 yacoB (2 yaca B Hejeno), B 11 kitacce — 68 yacoB (2 yaca B HEJIGIIO).

[Ipennaraemebiii B mporpamme 1o (HU3MKe MepedyeHb J1a0OpaTOPHBIX M MPaKTHYECKUX padoT sBIsieTcs
PEKOMEHIOBaHHBIM, YUYUTENb JIeJaeT BBIOOp NPOBEACHHsT J1abOpPaTOPHBIX pabOT W OMBITOB C  Y4ETOM
MHINBUAYAIBHBIX 0COOCHHOCTEH 00ydaromuxcs.



COJEP KAHUE OBYUYEHUS

10 KJIIACC

Pasnen 1. Pu3uka U MeTOAbI HAYYHOI'O NIO3HAHUS
Omuka — Hayka O mpupoje. Haydrsle MeTOABI MO3HAHUS OKpYyKalomero Mupa. Poms skcnepuMmeHTa U
TEOPHH B MPOIIECCE MO3HAHUS TPUPOIBL. IKCIICPUMEHT B (DU3HUKE.
MonenupoBanue (GU3NIESCKUX SIBICHUN U mporeccoB. Hayunpie runote3sl. Ou3ndeckue 3aKOHBI U TCOPHH.
I'panuibl IPUMEHUMOCTH (PU3MICCKHUX 3aKOHOB. [IpHHITUIT COOTBETCTBUS.

Poms m mecto ¢u3MKM B (OPMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B IPAaKTHYECKOMH
JIeSITeIbHOCTH JIIOJEH.

JHemoncmpayuu
AHaoroBrIe 1 MUPPOBBIE H3MEPUTEIBHBIC TPUOOPHI, KOMIBIOTEPHBIE TaTIHUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuxa

Mexannueckoe ApmkeHne. OTHOCHTENFHOCTh MEXaHWIEeCKOTO IBIKeHus. Cucrema otcuéra. Tpaekropusi.

[lepemerienue, cKOpoCcTh (CpeaHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MAaTepHANbHOW TOUYKH,
UX MPOEKIMH Ha OCH CHCTEMBI KoopauHatT. CllojkeHHe MepeMeIeHHH U CII0KEeHHEe CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJHMHEHHOE IBWKEHHE. ['paduku 3aBUCHUMOCTH KOOPJHMHAT,
CKOPOCTH, YCKOPEHUS, IIyTU U IIEPEMEIICHUS MaTEPUaIbHOU TOUKA OT BPEMEHU.

CBoOonHOoe majieHne. Y CKopeHne cBOOOIHOTO MaCHUS.

Kpusonuneiinoe apmxkenue. [IBmkeHne MaTepUalbHON TOUYKH MO OKPYKHOCTH C MOCTOSIHHOW TIO MOJYJIIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs cKopocTh. [lepwox m dactoTa oOpameHus. LleHTpocTpemuTensHOE
YCKOpPEHHE.

TexHuyeckue ycTpoiicTBa M MPAKTUUECKOE MPUMEHEHME: CHHIOMETp, IBMKEHHE CHApsAIOB, LETMHBIE U
peMEHHBIE TIEpEaayu.

Jemoncmpayuu

Mopenp cucTeMbl OTCUETA, WITIOCTPALKs KHHEMAaTUIECKUX XapaKTEPUCTHUK IBUKCHHUS.

[TpeoOpa3oBaHue IBUKEHHH C HCIIOIb30BAaHUEM MPOCTHIX MEXaHNU3MOB.

ITanenue Ten B BO3yXe U B pa3peKCHHOM IIPOCTPAHCTBE.

HaGmonenue nBrkeHus Tena, OpOIIEHHOTO 110/ YIJIOM K TOPU30HTY M TOPU30HTAJIBHO.

H3mepeHune yckopeHus: CBOOOTHOTO MaIeHHUSI.

HanpagiieHue CKOpOCTH IIPU IBUKEHUU 110 OKPYXKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yuyeHne HepaBHOMEPHOTO JIBUXKEHUSI C LEbIO ONPEIEICHUs] MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOLIEHUS MEXIy IMYTSAMH, NPOHAECHHBIMH TEJIOM 3a IOCIEAO0BaTENbHbIE DPaBHbIE
MIPOMEXYTKH BPEMEHU NPU PABHOYCKOPEHHOM JBMKEHHUH C HAYaJIbHOM CKOPOCTBIO, PABHON HYJIIO.

W3yuyenue nBHKEHUS MIApUKa B BI3KOM XKHUIKOCTH.

W3ydenune qBMKEeHUS Teia, OPOIICHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuka

ITpunuun otHocutensHocTy [Manunes. [lepselii 3akoH HeroToHa. MIHepiuaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuHinun cynepro3unuu cui. Bropoil 3akoH HbloToHa 1j1s MaTepHalbHON TOYKH.
Tperuii 3akoH HproTOHA [U1s1 MATEPUAIIBHBIX TOUYEK.

3akoH BceMupHoro TsaroreHusi. Cuna Tsxectr. [lepBas kocMuyeckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bumpl TpeHus (mokosi, ckonbxeHws, kadeHus). Cuma tpenusa. Cyxoe TpeHume. Cuia TpeHUsS

CKOJIBKECHHA U CHUJIa TPCHUS ITOKOA. KOS(I)(I)I/II_[I/IeHT TPCHHUA. Cuna COIIPOTUBJICHUS IIPHU ABWXXCHUU TEJIa B ) KUJAKOCTHU
HJIN Ta3e.

HOCTyHaTeJ’ILHOC 1 BpallaTeJIbHOC ABUIKCHHUE a0COIIIOTHO TBépﬂOFO TCIa.
MoMeHT CHIIBI OTHOCHTEIBHO OCH BpallcHus. IInedo cunel. YcioBus PpaBHOBECUA TBépHOFO TCa.

Texunueckue YCTpOﬁCTBa U TPAKTUYCCKOC TMPUMCEHCHHC: MNOAUIMITHUKH, JABUIKCHHUC HCKYCCTBECHHBLIX
CITYTHHUKOB.

Jlemoncmpayuu

SIBnenue nHepuUu.

CpaBHeHHE Macc B3aUMO/JICHCTBYIOIINX TEJI.
Bropoii 3akon Herorona.

M3mepenue cuil.

CrnoxxeHue CHIlL.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Je(hOopMaIvu.



HesecomocTts. Bec Tena npu yckopeHHOM MOIbEME U MAJICHUU.

CpaBHEHHE CHII TPEHUS ITOKOSI, KAUEHHS ¥ CKOJIBKCHHS.

VYcnoust paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomoi

W3ydenune qBmkeHUs OpyCcKa 10 HAKJIOHHON TIOCKOCTH.

HccnenoBaHnue 3aBHCHMOCTH CHJI YNPYTOCTH, BO3HHKAIOIIMX B MPYKHHE W PE3MHOBOM 00pasIie, OT HX
JnepopManuu.

HccnenoBanue ycnoBuit paBHOBECUS TBEPAOTO TeNa, UMEIOLIETO OCh BPAILEHHS.

Tema 3. 3aKonvl COXpaneHUus ¢ MeXaHuKe

MMnynsc MaTepuanbHOW TOUKM (Tena), CUCTEMBbl MaTe€pHaJbHBIX TOYEK. MIMIyIbC CUIBI U H3MEHEHUE
UMIIyJbca Tela. 3aKOH COXPAHEHUs UMITyJIbca. PeakTUBHOE JIBIKEHHE.

PaboTa crinbl. MOITHOCTB CHIIBL.

Kunernueckas sHeprist MaTepHaTbHOU TOUKH. TeopeMa 00 n3MEHEeHHN KHHETHIECKOH SHEPTHH.

[otenmmaneHas >aeprus. [loTeHnmansHas 3HEpTUs yupyro aeopMupoBaHHOH mpyXuHBL [loTeHIIMaNBHAS
SHEprus Tena BOJIM3H MOBEPXHOCTH 3EMITH.

[lorennuanpHble ¥ HEMOTCHOUANbHBIE CHIBL. CBsI3b PaOOTHl HETMOTEHIMAIBHBIX CHI C H3MEHEHHEM
MEXaHWYECKON SHEPTUH CUCTEMBI Tell. 3aKOH COXPaHEHHS MEXaHUUECKOH SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpPOHCTBA U INPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONEP, IPYKUHHBIA IUCTOJET,
JIBIDKEHHUE PaKeT.

JHemoncmpayuu

3aK0H COXpaHEHUs UMITYJIbCA.

PeaxTuBHOE NBUKEHUE.

[epexon moTeHINATBHON YHEPTUH B KHHETHIECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomoi

NzyueHnne abcoIOTHO HEYIPYTOTO yaapa ¢ IIOMOIIBIO IBYX OJMHAKOBBIX HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ M3MEHEHNEM MEXaHWYECKOW SHEPIHH Tela Ha IIPUMEPE PacTSDKCHUS
PE3UHOBOTO KIyTa.

Pazgen 3. MoJiekyasipHas pu3uKa H TEPMOANHAMHUKA

Tema 1. Ochosbl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOPUM M UX OIBITHOE 00OCHOBaHHE. bpoyHOBCKOe
nBwkenue. Jnbdysus. Xapakrep OBIKEHUS M B3aUMOJCHCTBUS YacTHIl BemlecTBa. MoJeEIM CTPOSHHSI Ta3os,
JKUIKOCTEH U TBEPBIX TNl U 00BICHEHUE CBOWCTB BEUIECTBA HA OCHOBE 3TUX MOojeNiell. Macca u pa3Mepbl MOJIEKYII.
Konmuectro Bemectsa. [locTostHaass ABoraipo.

Tennosoe paBHoBecue. TeMmmneparypa u e€ uzmepenue. [llkana temneparyp Llenscus.

Mopgens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOpUH HJICAbHOIO rasa.
AOGcomroTHas TeMIiepaTypa Kak Mepa cpeJHel KMHETHYeCKOW 3HEprHH TEIUIOBOTO ABMKEHHs 4acTHIl rasza. lllkama
temieparyp KenbBuna. ['a3oBble 3akoHbl. Y paBHeHue MenzaeneeBa—Knaneiipona. 3akon Jansrona. M3onporeccsl B
W/IeaJIbHOM T'a3e C ITOCTOSHHBIM KOJIMYECTBOM BelllecTBa. [ padudeckoe mpencTaBiIeHHe N30MPOIECCOB: H30TEPMA,
n30xopa, nzobapa.

TexHnueckue ycTpoHCTBa U MPAaKTHUECKOE MPUMEHEHHE: TepMOMETp, OapomeTp.

JHemoncmpayuu

OnbIThl, JIOKa3bIBAIOIIME JUCKPETHOE CTPOSHME BellecTBa, (ororpadmu MOJEKYyNn OpraHHYeCKHUX
COEIMHEHU.

OnbiThl 0 1U(QY3UH KUAKOCTEH U ra3oB.

Monens 6pOyHOBCKOTO ABHKEHHUSL.

Mopgens onbita Ll TepHa.

OnbITHI, TOKa3bIBAIOUINE CYNIECTBOBAHNE MEKMOJIEKYISIPHOTO B3aUMOIEHCTBHUS.

Mogens, MIUTIOCTPUPYIOIIas IPUPOAY JaBJIECHUS raza Ha CTEHKH COCya.

OnbITHI, HIUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UACAIBHOIO ra3a, H30IPOLECCHI.

Yuenuuecxuii sxcnepumenm, nabopamopuuie pabomoi

OmnpeneneHne Macchl BO3IyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEpPEHHHA 00BEMa KOMHATHI, JaBICHUS U
TEMIIEPATYPhI BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEX Ty TapaMeTpaMH COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmomuHaMudeckass CUCTeMa. BHYTpeHHSSI SHEprus TEepPMOAWHAMHYECKOH CHCTEMBI W CIIOCOOBI &
n3MeHeHns. KommdgecTBo TemnoTel M paboTa. BHYTpeHHSAS 3HEpPrus OJHOATOMHOTO HAEATBHOTO Ta3a. Buas
TEIUIONEpeaun: TEeNJIONPOBOJHOCTb, KOHBEKIMSA, H3Iy4eHHE. Y AeNbHas TeII0EMKOCTh BelecTBa. KoauuecTBo
TEIUIOTHI IIPH TEIIoNEepesaye.



ITonsitue 06 ammabatHOM mporecce. IlepBbIii 3aKOH TepMOAMHAMUKH. [IpuMeHEHHE TEepBOTO 3aKOHA
TEpMOIMHAMUKY K n3omnpoueccaM. [ pagudeckast nHTEpIIpeTanus paboTHI rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTHMOCTh IPOIIECCOB B IPUPOIE.

TermmoBbie MamuHEL. [IpUHIMIBT AEHCTBHA TEIDIOBHIX MamuH. [IpeoOpa3oBaHUs PHEPTHH B TEIDIOBBIX
MammHaX. Koa¢g¢umuent noxesnoro neiicteusa teroBoit MammHbl. [{ukn KapHo u ero xo3ddumment noaesHoro
JEUCTBHA. DKOJIOTHYECKHE TPOOIEMBI TEIIOIHEPT ETHKH.

TexHn4eckue ycTpoicTBa M NPAaKTUYECKOE NPUMEHEHHWE: JBUTaTeldb BHYTPEHHETO CropaHMsi, OBITOBOM
XOJIOIWIIBHUK, KOHAUIOHEP.

JHemoncmpayuu

V3MeHeHre BHYTpEHHEH SHEpPruUHM Tella TPH COBEPUICHWH pPAaOOTHI: BBUIET MPOOKH U3 OYTBUIKH IOJ
JISWCTBHEM C)KaTOToO BO3/yXa, HarpeBaHue 3upa B JIATYHHOH TpyOKe MyTEM TpeHUs (BUICOJCMOHCTpALHS).

V3MeHeHre BHYTpEHHEH SHEPTUHU (TeMIIepaTyphl) Tea IpH Terlonepeaade.

OmnpIT 10 agrabaTHOMY PacCIIMPEHUIO BO3IyXa (OIBIT C BO3ILYITHHIM OTHUBOM).

Mogzenu mapoBoii TypOUHBI, ABUTATENs BHYTPEHHETO CTOPAHNS, PEAKTUBHOTO ABHTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

M3mepenue yenbHON TeMI0EMKOCTH.

Tema 3. Azpezammnuvie cocmoanun eeujecmea. Pazosvie nepexoovl

ITapoobpazoBanne u koHAeHcanus. lcmapeHune n KumeHWe. AOCOIIOTHAas M OTHOCHTENBHAsl BIAXKHOCTD
Bo31yxa. HachlmeHHBbIH map. YienbHas TemIoTa HapooOpa3oBaHHs. 3aBUCHMOCTb TEMIIEpATypbl KHIICHHS OT
JIaBJICHUS.

Teépmoe Teno. Kpucrammuueckue u amMopdHbie Teia. AHHU30TPOINUS CBOHCTB KpHCTawioB. JKumakue

kpuctauisl. CoBpeMeHHbIe Marepuansl. [lmaBieHHe W KPUCTAUTH3AIMs. YIelbHas TEMIOTa I[UIABJICHHUS.
CyOnumarusi.

YpaBHEHHUE TEIIOBOTO OaaHca.

TexHuueckue yCTPOWCTBA W MPAKTUYECKOE TMPHMEHEHHE: THTPOMETP H ICHXPOMETP, KaJOpUMET,
TEXHOJIOTHH MOJTYICHUSI COBPEMEHHBIX MAaTepHAJIOB, B TOM YHCIIC HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jemoncmpayuu

CBolicTBa HaCBILIEHHBIX [1APOB.

Kurienne npu NOHMKEHHOM JIaBJICHUU.

CniocoObl U3MepeHus BIaKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHHUS KPUCTAUTHYECKOTO BEIICCTBA.

JleMoHCTpanus KprucTasios.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomol

N3mepenune 0THOCUTENHHON BIQXKHOCTH BO3/IyXa.

Pasnea 4. DuekTpoamnammuka

Tema 1. nexkmpocmamuka

OnekTpu3aiys Tesl. DIeKTPUUECKUi 3apsaa. [IBa BUIa JIEKTPUUECKHX 3apsaoB. [IpOBOTHHUKH, JUAIICKTPUKH
¥ TTOJIYIIPOBOJTHUKH. 3aKOH COXPaHEHHs 3JICKTPHUYECKOTO 3apsa.

BzaumoneiictBue 3apsinoB. 3akoH Kyrnona. TodeuHslil snekTpuyeckuid 3apsii. DJIEKTPUUYECKOE IOJIeE.
HanpspxkéarocTh amektpudeckoro mois. [IpuHInn cynepro3uiuy 31eKTpuueckux moser. JImann Hanpspk€HHOCTH
IIEKTPUYECKOTO TTOJIS.

Pabora cun anekrpoctarndeckoro noist. [lorennuan. PazHocTs nmoreHnuanoB. [IpoBOTHUKY U JUIIEKTPUKI
B DJIEKTPOCTATHUECKOM ToJie. J{naneKkTpuyeckas IpOHUIIaeMOCTb.

OnexTpoéMkocTh. KoHmeHcaTtop. DIeKTpOEMKOCTh IIIOCKOTO KOHIEGHCATOpa. OHEPrus 3apspKeHHOTO
KOHJIEHCATOopa.

TexHn4eckue yCcTpOHWCTBa M MPAKTHYECKOE NPUMEHEHHUE: JIEKTPOCKOII, IIEKTPOMETP, HIEKTPOCTaTHIECKas
3aIIUTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHJICHCATOP, KOIMPOBAILHEIN arapar, CTpYHHBINH IIPUHTEP.

Jlemoncmpayuu

Y CTpoiCTBO U NPUHLUN IEHCTBUSA IEKTPOMETPA.

BsaumopelicTBre HA3IEKTPU30BAHHBIX TEIl.

OneKTpuUecKoe NoJe 3apsHKEHHBIX TEL.

IIpOBOIHUKH B 3IEKTPOCTATUIECKOM IIOJIE.

DneKkTpocTaTHIecKas 3auTa.

JIMBIEKTPUKH B 3IEKTPOCTATHYECKOM TIOJIE.

3aBHCHUMOCTH AMEKTPOEMKOCTH TIJIOCKOTO KOHJIEHCATOpa OT IUIOIIAAN TUIACTHH, PACCTOSHUS MEXIYy HUMH U
JRIIEKTPUIECKON MTPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJEHCATOPa.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

N3mMmepenne 31eKTpoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmosannstii Inekmpuyeckuii mok. Toxu 6 paznuunvix cpedax

ONeKTpUYeCKNH TOK. YCIIOBHS CYIIECTBOBAHHS JIICKTPHUECKOTO TOKa. McTounHmkm Toka. Cmia ToOKa.
ITocTostHHBIN TOK.

Hanpsoxerne. 3akon Oma 11 ygacTka IeTH.

DJNeKTpUYEcKoe CONPOTHUBIICHHE. Y IENbHOE CONMPOTUBIICHHE BellecTBa. [locnenoBarensHoe, napamienabHoe,
CMEIIaHHOE COCANHEHNE TPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoymnsi—JIenna. MomHOCTb 3JIEKTPUYECKOTO TOKA.

ONeKTpOJBMKYIAs CUIa M BHYTPEHHEE CONpPOTHUBICHHE MCTOYHHMKA Toka. 3akoH Owa I MOJHOM
(3amMKHYTOM) 31eKkTpHueckoi nenu. Kopotkoe 3aMbIkaHue.

OJneKTpOoHHAas MPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBHCUMOCTb COIPOTUBIICHHUS METAJUIOB OT TEMIEPATYPHI.
CBepXIIpPOBOIUMOCTb.

OnexTpuueckuil Tok B BakyyMme. CBONMCTBa 3JIEKTPOHHBIX ITyUKOB.

IMomynpoBoxauku. Co6CcTBEHHAs M IPUMECHAS IPOBOANMOCTD HOIYNIPOBOAHNKOB. CBOHCTBA P—N-Tiepexoaa.
[omynpoBoTHUKOBBIE TPUOOPHI.

ONeKTpUYecKHi TOK B pacTBOpPAaX M pacIIaBaX 3JICKTPOIUTOB. OJIEKTPOIUTHYECKAs IHUCCOLUALNS.
DNEeKTPOIH3.

OnexTpudeckuii TOK B razax. CaMOCTOATENBHBINA H HECAMOCTOSTEIbHBIH pa3psn. Momaus. [1nazma.

TexHnYecKre yCTpOWCTBA M MPAKTHUECKOE MPUMEHEHHE: aMIIEpPMETP, BOJIBTMETP, PEOCTAT, NCTOUYHUKH TOKa,
AJIEKTPOHArpeBaTeNbHbIE MPUOOPHI, IJIEKTPOOCBETHTENBHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHHS, BaKyyMHBIH
JIOJT, TEPMHUCTOPBI K (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IO, TAJIbBAHUKA.

JHemoncmpayuu

V3mMepeHue cuibl TOKa U HaNIPSDKEHUSL.

3aBUCUMOCTH CONPOTUBIICHUS IIMINHIPUIECKUX IIPOBOAHUKOB OT JUTMHBI, IUIOIAAX HONEPEIHOTO CEUCHUS 1
Mmarepuana.

CMmemaHHOE COeTMHEHHE TIPOBOJHUKOB.

[Ipsamoe n3mepenne MeKTPOABIKYIIEH cuibl. KOpoTkoe 3aMbIkaHHE TalbBaHMYECKOTO 3JIEMEHTa U OICHKA
BHYTPEHHETO CONPOTHBIICHHS.

3aBUCHMOCTH CONPOTUBIICHHS METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB HIEKTPOIUTOB.

HckpoBoii paspsii U IPOBOJAUMOCTb BO31yXa.

ORHOCTOPOHHSS NPOBOAUMOCTD AUOJA.

Yuenuuecxuil sxcnepumenm, rabopamopnuvie pabomul

M3yueHne cMEIaHHOTO COeTUHEHUS PE3UCTOPOB.

M3mepenue 3MeKTPOABIDKYIIEH CHITBI HCTOYHHKA TOKA U €0 BHYTPEHHETO CONPOTUBICHUS.

Habmonenue snextponusa.

Me:xnpeamMeTHble CBA3U

Wzyuenne kypca ¢usmku 6a3oBoro ypoBHsS B 10 Kiacce ocymiecTBiIseTcs C Y4ETOM COJeprKaTeIbHBIX
MEKIPEIMETHBIX CBSI3eH C KypcaMn MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpaduu 1 TEXHOJIOTHH.

Mesicnpeomemnule nousimus, CBSI3aHHBIE C U3YyYEHHEM METOZOB HAyYHOTO IO3HAHUS: SBJICHHE, HAYIHBINA
¢axT, rumoresa, Gu3NUEcKas BEJUUMHA, 3aKOH, TEOpHs, HAOJIOIEHHE, HKCIIEPUMEHT, MOJECIUPOBAHKE, MOIEIb,
M3MEpEHHE.

Mamemamuxa: peuieHre CUCTEMbl YpaBHEHUIL, IMHelHas QyHKUus, napadoina, runepdona, ux rpaduku u
CBOMCTBa, TPUTOHOMETPUUECKHE (YHKIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOKIECTBO, BEKTOPHI M X MPOEKIIUH Ha OCH KOOPAMUHAT, CII0KEHHE BEKTOPOB.

Buonocus: MexaHunveckoe JBM)XKEHHE B IKMBOW npupone, auddysusi, ocMoC, TEmI000MEH IKHBBIX
OpPraHu3MOB (BU/IBI TEIUIONEPEauH, TEIUIOBOE PABHOBECHE), IEKTPUIECKHE SBICHUS B )KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOSHHE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpPHAsl Macca,
TEIJIOBBIE CBOWCTBA TBEPIBIX TeJ, )KUAKOCTEH M Ta30B, JIEKTPUUYECKHE CBOIMCTBA METAILIOB, 3JIEKTPOJUTHYECKAs
JIMCCOIMAITNS, TAJIbBAaHNKA.

Teozpagpus: BNaXXHOCTh BO3yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeusn: npeoOpa3oBaHWE JBWKEHHH C HCIIOJIb30BAHHMEM MEXAHM3MOB, Y4YET TpEHHS B TEXHHKE,
TOIIMITHUKH, MCIIOJIb30BaHNE 3aKOHA COXPAHEHUsI MMITYJIbca B TEXHHKE (pakeTa, BOZOMET M JIpyTrHe), IBUraTeib
BHYTPEHHETO CrOpaHus, MapoBas TypOWHA, OBITOBOM XOJOIMIBHHK, KOHIWIMOHEp, TEXHOJOTHH MOIyYCHHUS
COBPEMEHHBIX MAaTEpHajoB, B TOM YHCJIE HAaHOMATepHAOB, U HAHOTEXHOJOTHH, DJIEKTPOCTATHUYECKas 3aIluTa,
3a3eMJICHHE  DJIEKTPONpPHUOOPOB,  KCEPOKC, CTPYHHBIA  TPHHTEp,  DJIEKTPOHArpeBaTelbHBIE  IPHUOOPEI,
3IIEKTPOOCBETUTEIBHBIEC TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznea 4. daexkTponnHnaMmmuka



Tema 3. Maznumnoe none. IneKmMpomMazHumMHas UHOYKUUA

IlocTosiHHBIE MarHuThl. B3anMopelcTBHE MOCTOSHHBIX MarHUTOB. MaruutHoe noje. BeKTop MarHuTHOM
uHAyKUMM. IlpuHOMO cynepno3uuMyd MarHuTHeIX nojdei. JIuHuu MarHutHOM wHAykuuu. KapTuHa nuHMiA
MarHUTHOHM WHAYKIIUH MOJIS TIOCTOSHHBIX MarHUTOB.

MarauTHOE TI0JIe IPOBOJHHUKA ¢ TOKOM. KapTiHa nWHUI WHIYKINHA MAarHUTHOTO IOJIS JJITHHOTO IIPSIMOTO
MPOBOJHUKA WM 3aMKHYTOTO KOJBIIEBOTO IIPOBOAHWKA, KaTymKH ¢ TokoM. OmpeiT Opcrena. B3ammopericTsue
MIPOBOJHHUKOB C TOKOM.

Cuna Ammnepa, e€ MOAYJb U HaIpaBlIEHUE.

Cuna JlopeHia, e€ MoIysib U HampaBieHHe. J[BIKeHUE 3apsHKEHHOW YacTHIBI B OJTHOPOJAHOM MAarHUTHOM
nonie. PaboTa cwier JlopeHiia.

SIBneHue AIEeKTPOMAarHUTHOW MHIYKIUU. [I0TOK BEeKTOpa MarHUTHOW MHIYKUIWHU. DIEKTPOABUXKYIIAs CUiIa
MHAYKIHUH. 3aKOH 3JIEKTPOMAarHuTHOM nHAYyKIu Dapases.

BuxpeBoe »nekTpmdeckoe mojie. ODIEKTPOABIXKYINAas CHIA HWHIYKIHA B MPOBOJHHKE, IBIDKYIIEMCS
MOCTYTIATEIFHO B OJJHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

WNHAyKTHBHOCTD. SIBNICHHE CAMOMHITYKIINA. DIIEKTPOABIKYIIASL CHIIa CAMOMHIYKIIHH.

OHeprust MarHUTHOTO TI0JIA KaTYITKH C TOKOM.

DNeKTpPOMarHUTHOE TIOJIE.

TexHuyeckue yCTpOWCTBa M MPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHBIE MArHUTBI, SJIEKTPOMArHUTHI,
AIEKTPOIBUTATEINb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUIl, HHAYKIMOHHAS M1€Yb.

JHemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHE DJIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIMHAY WHIYKIUA MarHATHOTO TIOJIA.

B3anmopelicTBre ABYX MPOBOIHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuibl JIopeHI1a Ha HOHBI JEKTPOIMUTA.

SIBneHne PIeKTPOMArHUTHON HHIYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOJIBIKYIIEH CHIIBI HHAYKIIUH OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO TIOTOKA.

SIBneHne caMOUHYKLIMH.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomol

N3ydyeHre MarHUTHOTO TIOJIST KaTYIIKHA C TOKOM.

HccnenoBanue neicTBUS TOCTOSTHHOTO MAarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBICHUS DIEKTPOMArHUTHOM WHAYKIIUH.

Paznen 5. Kosie0aHus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHummble KOJ1e0anus

Konebatenbnast cucrema. CBoOomHble MexaHW4eckue KoyeOanms. ['apMoHmueckue konebanus. Ilepuon,
gacTtoTa, aMIumTyga W (aza xoneOanmid. [IpyXWHHBIA MasTHHUK. MareMaTHYecKWid MAasTHHUK. YpaBHCHHE
rapMOHHMYECKUX KojeOanuil. [IpeBpalienne sHepruy Npu rapMOHUYECKUX KOJICOaHUsX.

KoneGarenbHblit kOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHWS B UIEAIBHOM KOJIe0ATEIbHOM
KOHTYpe. AHalorusi MeXJIy MEXaHMYeCKUMH W DJIEKTPOMAarHUTHbIMU KoiieOauusmu. Popmyina TomcoHa. 3akoH
COXpPaHEHMS PHEPTUH B UICATFHOM K0JiebaTeIbHOM KOHTYpeE.

IIpencraBnenne o 3aryxalomMX KoneOaHMAX. BBIHYyXIeHHBIe MexaHWYeckue Kojebanus. Pe3oHaHc.
BrIHyX/1eHHBIE 3I€KTPOMarHUTHBIE KOIeOaHMUsI.

Ilepemennsiii Tok. CHUHYyCOUJANBHBIN NEepeMEHHbIA TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJIHOE U
JIEWCTBYIOIIEEe 3HAUCHHUE CHIIBI TOKA M HAIIPSKSHUSL.

Tpanchopmarop. [IponsBozacTBo, nepeaada 1 MoTpedICHUE NIEKTPUIECKOH FIHEPTHH. DKOJIOTHIECKHE PUCKH
MPU IPOU3BOJCTBE AIEKTPO3Heprun. KynpTypa HConbp30BaHuUs 3JEKTPOIHEPTHU B IOBCEIHEBHOM JKU3HU.

TexHuueckue ycTpoHCTBa U MPAKTUUECKOE MPUMEHEHHE: IEKTPUYECKUHA 3BOHOK, T€HEPAaTOp NMEPEMEHHOI0
TOKa, TMHUY JJEeKTponepeaay.

Jlemoncmpayuu

HccnenoBanme mapaMeTpoB KoneOaTeIbHOM CHCTeMBI (TIPYKUHHBIN WIM MaTeMaTHIECKUI MasSTHHK).

Hab6mronenne 3aTyxaromux KojaebaHuu.

HccnenoBanue CBOMCTB BRIHYKICHHBIX KOJIEOAHU.

Hab6mronenne pe3onanca.

CB00OOIHBIE NIEKTPOMArHUTHBIE KOJICOAHUS.

OcuwiorpaMmbsl  (3aBUCUMOCTH  CHJIBI TOKAa W HalpsDKCHHS OT BPEMEHH) [UISl JIEKTPOMAarHUTHBIX
KoJsie0aHuH.



Pe3onanc npu mociegoBaTeIFHOM COSANHEHUN PE3UCTOPA, KATYIIKH WHAYKTHBHOCTH U KOHICHCATOPA.

Monens THHUH IEKTpONepeaat.

Yyenuueckui sxcnepumenm, nabopamopHvie pabomoi

HccrnenoBanne 3aBUCUMOCTH MIEPHO/IAa MAJIBIX KOJIeOaHUH Tpy3a Ha HUTH OT JJIMHEI HUTH U MacChl Ipy3a.

HccrnenoBanne mepeMEeHHOTO TOKa B HEMH M3 MOCIEOBATEIFHO COSNMHEHHBIX KOHACHCATOpPa, KaTyIIKH U
pesucropa.

Tema 2. Mexanuueckue u 371eKmpoOMaZHUMHbLE 6OJIHbL

Mexannueckue BOJHBL, yCI0BUs pacnpocTpaHeHusd. I[lepuoa. CKopocTs pacpoCTpaHEHUs U AJIHHA BOJHBIL.
[Nonepeunsle n npogoabHbIE BOJIHEL MHTEpdhepeHus u qudpakums MeXxaHH4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ['poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTpOMarHUTHBIE BOJHBI. YCJOBHS U3JIYy4YEHHUS DSJICKTPOMAarHUTHBIX BOJH. B3aumHas opueHTanus
BekTopoB E, B, V B anexkrpomaruutHoii BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPayKeHHUE, MpPEIOMIICHHUE,
noJsIpu3anus, qudpaxius, naTeppepeHnust. CKOpoCTh AIEKTPOMArHUTHBIX BOJTH.

[Ikaxa »eKTpOMarHUTHEIX BOJH. [[puMeHeHNe 3JIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHIUOE! pagroCBsI3U U TeNeBUACHIS. Pagromokanus.

DNEeKTPOMarHUTHOE 3aTrPsi3HEHNE OKPYIKAIOIICH Cpebl.

TexHMUECKHE YCTPOHCTBA W TPAKTHYECKOE NMPUMEHEHHUE: MY3BIKaIbHBIE WHCTPYMEHTHI, YIbTPa3BYKOBas
JIMarHOCTHKA B TEXHUKE ¥ MEAHIINHE, pagap, paIuonpHEMHUK, TEIeBH30D, aHTeHHa, TenedoH, CBY-meds.

JHemoncmpayuu

OO6pa3oBaHue U pacpOCTPaHEHUE TIOTIEPEUHBIX U TIPOAOIBHBIX BOJH.

Konebmomieecs TeI0 Kak HCTOYHHK 3BYKa.

HaGmonenue otpakeHus U MPEIOMIICHHUS MEXaHMYEeCKUX BOJIH.

HaGumonenue unrepdepeHunn U qudpakini MEXaHUIeCKUX BOJIH.

3BYKOBOMW PE30HAHC.

HabmoneHne cBsI3u TPOMKOCTH 3BYKa U BRICOTHI TOHA C aMIUTUTYAOH W 9acTOTOH KOJeOaHMA.

HccrnenoBanne CBOWCTB 3JEKTPOMATHUTHBIX BOJIH: OTPaXXCHHE, MPEIOMIICHHE, TONAPH3ANs, TU(PaKIHs,
HHTEp(EepEHITHS.

Tema 3. Onmuxa

I'eomerpuueckas omnrtuka. [IpsMonmHEHHOE pacmpocTpaHEHHE cBeTa B OJHOpomHOH cpere. Jlyd cBera.
ToueuHbIil HCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUH B IIIOCKOM 3epKale.

[Ipenomienue cBera. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOJIOTHBIM MOKasaTenb mpenomieHus. [lomaHoe
BHYTpEHHee oTpakeHue. [IpenenpHbIil yrosl HOJHOTO BHYTPEHHETO OTPaXKEeHHUS.

Jucnepcus ceera. CnoxxHsIi cocTaB 6enoro cBeta. LIBeT.

CoGwuparoniyie u paccerBarone JUH3bL. ToHKas auH3a. DOKyCHOE pacCTOSHUE M ONTHYECKasi CUila TOHKOW
mue3bl.  [locTpoeHne wu300pakeHHH B COOMPAOMMX M pacceMBAIOMUX JiMH3aX. DopMmyna TOHKOW JIHH3HL
VBenuueHnue, 1aBaeMoe JIMH30H.

[Ipenensr MPUMEHNMOCTH T€OMETPHYECKON OTITHKH.

BomnnoBas ontuka. MHTepdepenus ceera. KorepeHTHBIC HICTOUHUKH. Y CIIOBHSI HAOIOACHUS MAKCHMYMOB 1
MUHHMYMOB B HHTEp()EPCHIMOHHON KapTHHE OT ABYX CHH(pA3HBIX KOTEPCHTHBIX HCTOYHHUKOB.

Jdudpakius cBera. JudpakiuonHas pemeérka. Y caoBre HaOMIOACHUS TIIaBHBIX MAKCHMYMOB TIPH MAJCHAN
MOHOXPOMAaTHYECKOTO CBETA HA AU(PPAKIIMOHHYIO PEHIETKY.

Ilonsgpuzanus ceera.

TexHu4eckue ycTpoiicTBa M IpPAaKTUUECKOE IPHUMEHEHHE: O4KHW, JIiyna, QoToamnmnapar, MNpOEKIHOHHBIH
anmnapar, MUKpPOCKOII, TeJIECKOII, BOJIOKOHHAsI ONTHKA, TU(paKInOoHHAs peléTKa, HOJISIPOHI.

JHemoncmpayuu

[IpsamonuHeitHOE pacTIpocTpaHeHHE, OTPAKEHUE U TpeioMIleHHe cBeTa. OnTHdeckre pUOOPHL.

[TomHOE BHYTpEeHHEE OTpaskeHHEe. MOAeIh CBETOBOAA.

HccrenoBanme CBOWCTB M300paXCHUH B TMH3AX.

Monenu MUKpOCKONa, TEIECKOTA.

Hab6monenne narepdepeHny ceta.

Habmonenne nudpakuum cera.

Hab6mronenne aucrnepcun cBeta.

[Tosryuenne ciekTpa ¢ HOMOIIBIO TPU3MBIL.

[TomyueHne cekTpa ¢ HOMOIIBIO TU(PPAKINOHHON PEIIETKH.

HabmoneHne monspusanuy cBera.

Yuenuuecxuii sxcnepumenm, aabopamophuvle pabomoi

M3mepenne moka3aTens MpeIOMIICHHS CTEKIIA.

HccrenoBanue CBOWCTB M300paXCHUH B TMH3AX.

Habmonenne nucnepcun cBeta.



Pa3znes 6. OcHOBBI cielATBLHON TeOPHH OTHOCHTEJILHOCTH
I'paHnLBl NIPUMEHUMOCTH KiIaccHYeCKOM MexaHWKHU. IlocTynaTsl cHEUalIbHOM TEOpPHUHM OTHOCUTEIBHOCTH:
WHBAPHAHTHOCTH MOJYJISI CKOPOCTH CBETA B BAKyyM€, IIPHHIIUII OTHOCUTEIFHOCTH DWHINTEHHA.
OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHH M COKPAIIEHHUE AJIHHBI.
OHEPrusi ¥ IMITYJIbC PEIATHBUCTCKON YaCTHIIBI.
CBsI3b MaccChl C 9HEpIrueil U UMIYIbCOM PENATUBUCTCKOM YaCTHIIBI. DHEPTHsl TOKOS.

Pazgen 7. KBanToBas ¢pusnka

Tema 1. dnemenmol KEAHM OG0T ONMUKU

®otonsl. ®opmyna [Inanka cBs3u sHepruu GOTOHA C €ro0 YaCTOTOH. DHEPrHsi U UMITYJIbC (POTOHA.

OtkpeiTHe u uccienopanue ¢ororpdexra. Ompitel A. I'. CronetoBa. 3akoHsl poroaddexra. YpaBHeHue
OnrmTeitHa 1 potordpdexra. «KpacHast rpanuma» Gortordpdexra.

Jasnenne ceeta. OnbiThl I1. H. JIeGenena.

XHUMHUYECKOE IENCTBUE CBETA.

TexHUYecKHe yCTpPOMCTBA M MPAaKTHYECKOE NPUMEHEHHE: (OTONIEMEHT, (POTONATIHK, CONHEUHass Oarapes,
CBETOJHOI.

Lemoncmpayuu

®DoTto3¢h(heKT Ha YCTAaHOBKE C IIMHKOBOH MJIACTHHOM.

HccnenoBanue 3aK0HOB BHeIIHero (poTodddekra.

Caerouof.

ConneuHas OGarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -dactuil. [lmaHerapHas Monens aToma.
IMocrynats! bopa. U3nyuenne u norsiomenne GOTOHOB IIPU MEPEXOE aTOMa ¢ OJHOTO YPOBHS YHEPTHH Ha JPYTOH.
Bunp! cnexrpoB. CriekTp ypOBHEi SHEpPriuH aToMa BOAOPOIa.

Bosnnosble cBoiicTBa yactuu. Bonnsl ne bpoiinsa. KopnyckynspHO-BOIHOBOM Tyaiu3M.

CrnoHTaHHOE U BBIHY)KJCHHOE H3TydCHHE.

TexHn4ecKkHe yCTpOHCTBAa M MPAaKTHYECKOE NPUMEHEHHWE: CIICKTPajbHBIH aHAIN3 (CHEKTPOCKOI), Jiasep,
KBAaHTOBBII KOMIIBIOTEP.

Hemoncmpayuu

Mopens onbiTa Pesepdopaa.

OnpezeneHue ATHMHBI BOIHBI Ja3epa.

HabnroneHnue THHENYATHIX CIIEKTPOB M3ITyUSHHS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopuuie pabomoi

HabmoneHne THHEWYaToro CreKTpa.

Tema 3. Amomnoe adpo

OKCHEePUMEHTHI, JI0Ka3bIBAIOIINE CJIOXXHOCTh CTpPOCHUS sapa. OTKpBITHE paJdoakTHBHOCTH. OTBITHI
Pesepdopna no ompeznenenuio cocraBa pajoakTHBHOTO u3nydeHns. CBoiicTBa anbda-, 6era-, raMMa-u3IydeHus..
BnusiHue pagroakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTkpeITHE IPOTOHA U HeWTpoHa. HyknonHas mozens spa ['eiizen6epra—lBanenko. 3apsn sapa. MaccoBoe
4yucio aapa. 3oromnsl.

Anbda-pacnan. DJISKTPOHHBIA W MO3UTPOHHBIN OeTa-pacman. ['amma-usiydeHue. 3aKOH PagTdOaKTHBHOIO
pacmaja.

DHeprusi CBs3U HYKIJIOHOB B sizpe. SnepHbie cuibl. Jledekt maccol sizpa.

SnepHble peakiyn. [leneHne n cuHTe3 s7€P.

SAnepubrit  peakrop. TepmosmepHbrii  cuHTe3. [IpoOmeMBI W MEPCIEKTUBBI  SIACPHOH IHEPTETHKH.
DKOJIOTHYECKNE ACTIEKTHI SIIEPHON SHEPTETHKH.

OneMeHTapHbIe YacTHLBL. OTKpBITHE TO3UTPOHA.

Merto/ 16 HAOIIOEHHS ¥ PETHCTPALMH HJIEMEHTaPHbIX YacTHII.

®dynnameHTanbHbIe B3anMoaencTBus. EnnHCTBO u3udeckoil KapTHHBI MHpA.

TexHuueckue ycTpolcTBa U MPaKTUYECKOe NMPUMEHEHHE: J03UMETp, kKaMepa BuiibcoHa, sliepHbIil peakTop,
aToMHas 6omba.

Jlemoncmpayuu

CulTYMK HOHM3UPYIOIIUX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi
HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (POTOrpadusiM).

Pa3gen 8. DinemMeHTHI acTpOHOMUM H ACTPOGU3NKH
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Oransl pa3BUTHS acTPOHOMHUH. [IpuKiIagHOE B MUPOBO33PEHIECKOE 3HAYCHNE ACTPOHOMHH.

Bwun 3Bé3gHoro HeOa. Co3Be3ausi, spKue 3BE3/1bl, TNIAHETHI, UX BUJUMOE JBHUKCHHE.

CouHedHas cucTeMa.

Comane. ComHeyHast akTHBHOCTH. Mcrounmk »Heprun ComHnma # 3BE3H. 3BE3OBI, WX OCHOBHEIC
XapaKTepUCTHKH. JlparpaMma «CHEKTPaIbHBIH KJacC — CBETHMOCTB». 3BE3ABI TIIaBHOW MOCIEIOBAaTEIHHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» JJIS 3BE3Z TJIAaBHOW IOCIECIOBATEIBHOCTH. BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIe IPECTABICHUS O MPOUCXOXKACHUH U 3Bomonnu ColaHIa U 3BE3A. DTambl )KU3HU 3BE3A.

Mneunsiit [yt — Hama ['anaktuka. [lonokenue u asuwxenue Connua B 'anmaktuke. TUbl ranakTHK.
Panuoranaktuku u kBazapel. YEpHBIE ABIPHI B SAPAX FaIaKTHK.

Bcenennas. Pacumpenne Bcenennoil. 3akoH Xa0O6ma. Pasoeranue ranaktuk. Teopust Bonbioro B3peisa.
PenukroBoe uznydeHue.

MacimtabHas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnsie nmpobi1eMbl aCTPOHOMHH.

Yyenuuecxue nabniooenus

HabmoneHns HeBOOPYKEHHBIM TJIa30M C HCIIOJIH30BAHNEM KOMIBIOTEPHBIX IPIIIOKEHIH IS OTIPeIeICHUS
TIOJIOXKCHNST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3qust CeBEepHOTO MOIyIIapHus U SPKHe
3BE3 MBI

Habmonenus B reneckon JIyHsl, ianer, Mnegnoro ITytn.

O0o001ar01Iee TOBTOPEHNE

Ponbp (u3uky M acTpOHOMHUM B DKOHOMHYECKOH, TEXHOJOTMYECKOH, COLMAIBHOM M 3THUecKoil cdepax
JIeITEIbHOCTH 4eJIOBEKa, POJb U MECTO (PU3MKM M aCTPOHOMHM B COBPEMEHHOW HAay4HOW KapTHHE MHpa, POIb
(usnveckoit Teopun B GOPMUPOBAHUH MPEACTABICHUI O PU3NUECKON KAPTHHE MUPA, MECTO (PU3UICCKON KapTUHBI
MHpa B 00IIEM sy COBPEMEHHBIX €CTECTBEHHO-HayYHbIX IIPECTABICHUH O IPUPOJIE.

MexnpeamMeTHble CBA3U

Wsydenne xypca ¢usumkn 06a30Boro ypoBHS B 11 Kiacce OCYIIECTBISIETCS € YYETOM COAEPIKATEIBHBIX
MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMUH, TeOTpaQyu U TEXHOJIOTHH.

Meosicnpeomemnuvie nonamus, CBA3aHHBIE C W3YYEHHEM METOIOB HAYYHOTO IMO3HAHUS: SBICHUE, HAYIHBIH
(hakT, rUmoresa, Qu3MUYecKas BENWYMHA, 3aKOH, TCOPHs, HAONIOACHUE, HKCIEPUMEHT, MOICIUPOBAHHUE, MOJCINb,
HU3MEpEHHE.

Mamemamuxa: pelieHHe CUCTEMBbl YpaBHEHUH, TPUrOHOMETpHYeCKe (PYHKINHU: CHHYC, KOCUHYC, TaHTEHC,
KOTaHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M MX MPOEKIMH HAa OCH KOOPAMHAT, CIIOXKEHHE
BEKTOPOB, MPOM3BOJIHBIE DIIEMEHTApHBIX (YHKUM, MPU3HAKK MOJOOUS TPEyrojbHUKOB, ONpEIeTIeHUE ILIOMann
IUIOCKUX (GUryp U 00bEMa Tell.

bBuonoeus: snexTpuueckue SBICHUA B JKUBOW MHpUpoAe, KojebaTelbHBIE ABIKCHHS B JKHBOH NIpPUpPOAE,
OTNITUYECKHUE SIBJICHUSI B )KUBOU MPUPO/IE, NEHCTBUE paAHallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOeHHE aTOMOB U MOJICKYJ, KPUCTAJUTMIECKast CTPYKTYpa TBEPABIX TEll, MEXaHU3MBI 00pa30BaHUs
KPUCTAIIMYECKON PEIIETKH, CIIEKTPAIbHBINA aHaIN3.

Teoepagpus: MarHWUTHBIC TIONIOCa 3€MJIM, 3aJ€KH MarHUTHBIX pPyH, (OTOCHEMKA 3€MHON IOBEPXHOCTH,
Mpe/ICKa3aHue 3eMJIETPSICEHU.

Texnonoeusi: TUHUM SJEKTpoIepead, FeHEPAToOp NEPEMEHHOr0 TOKA, AJIEKTPOABUraTeNb, MHIYKLHUOHHAS
nedb, pajap, paauoNpUEMHHK, TEICBU30p, aHTeHHa, TenedoH, CBU-nieus, MpOSKIMOHHBIN anmmapaT, BOJIOKOHHAS
OTITHKA, COJIHEYHAsI OaTapes.
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INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI IPOI'PAMMBI IO ®U3HUKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUSA

OcBoenne ydeOHOTO mpenmera «Du3muKa» Ha ypOBHE cpemHero obmero odpasoBaHus (0a30BBIN ypOBEHB)
JOJDKHO O0ECIICUUTh TOCTHXKECHHE CICAYIONIMX JTHYHOCTHBIX, METAPEIMETHBIX U IPESIMETHBIX 00pa3oBaTeNbHBIX
pe3yIbTaToB.

JIMIYHOCTHBIE PE3YJIbTATBI

JluqHOCTHBIE pe3yJbTaThl OCBOEHMs yueOHOro mnpenmera «®Du3MKa» JODKHBI OTpaXkaTh TOTOBHOCTh M
CIOCOOHOCTHh 00Y4YaIOIMINXCSl PYKOBOACTBOBATHCSI C(HOPMHUPOBAHHON BHYTPEHHEW MO3UIMEH JMYHOCTH, CHCTEMOM
LEHHOCTHBIX OPHEHTAIMH, O3UTHBHBIX BHYTPEHHHUX YOEXIEHHH, COOTBETCTBYIOIINX TPAAMLIHOHHBIM LIEHHOCTSIM
POCCHICKOTO O0OIIECTBa, pAacHIMPEHHE JXKU3HECHHOTO OIBITA W ONbBITa AEATEIBHOCTH B MPOLECCE peann3anui
OCHOBHBIX HAIIPaBJICHUH BOCIIUTATEIbHOM JEATEIFHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:K1aHCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAXKIAHCKOM IMO3MIMHM OOYydYaroIlerocs Kak aKTHBHOTO WM OTBETCTBCHHOTO UJIEHA
poccuiickoro o0mecTBa;

NPUHATHE TPAJUIIMOHHBIX O0IEUETOBEYECKIX TYMaHUCTHIECKUX M AEMOKPATHUECKIX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENIHOCTh B HMHTEpECax TIPa)KIaHCKOTo OOIIecTBa, y4acTBOBAaTh B
caMOyIpaBJieHUU B 00pa3oBaTeIbHOW OpraHnu3alty;

YMEHUEC B331/IMO)1€I710TBOB3TI) C COIUAJIBbHBIMHU HWHCTUTYyTaMHU B COOTBCTCTBUU C HX (l)yHKIII/IHMI/I nu
Ha3HauYCHHUEM;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJOHTEPCKOM JIE€ATENBHOCTY;

2) IaTPHOTUYECKOT0 BOCTIMTAHMSA:

c(OpPMUPOBAHHOCTH POCCHUHCKON TPk JaHCKOH MICHTHYHOCTH, IATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM POCCHMCKHX YUYEHBIX B 00IaCTH
(DM3UKY ¥ TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO MOBEICHHS;

CIIOCOOHOCTH OLICHUBATL CUTYyallUI0O U MNPUHUMATHL OCO3HAHHBLIC PCIICHHUA, OPUCHTUPYICH Ha MOPAJIbHO-
HpPaBCTBCHHBIC HOPMbBI U HEHHOCTH, B TOM YUCJIC B ACATCIIBHOCTU y‘léHOFO;

OCO3HaHHE JINYHOTO BKJIa/la B IOCTPOSHHUE YCTOWYHBOTO Oy IylIero;

4) 3cTeTH4eCKOro BOCHUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIIOYAsh 3CTETHUKY HAay4yHOTO TBOPYECTBA, MPHUCYLIEro (U3MYECKO
HayKe;

5) TpynoBoro BocnuTanusi:

MHTEpEeC K passnuHbIM cepam MpodecCHOHATBHON AEATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (DM3MKOH M
TEXHHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccun M peaau3oBBIBATE COOCTBEHHBIC
JKU3HEHHBIE TIIaHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M caMOOOPa30BaHUIO B 00JacTH (HU3MKH HA MPOTSDKEHUH BCEi
JKHU3HU;

6) 9K0JIOTHYECKOr0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh JKOJIOTHYECKOI KYJNBTYpbl, OCO3HAaHHE TIJI00AJBHOTO XapakTepa 3KOJIOTHYECKHX
npooeM;

[JIJAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B OKpYKarolIel cpejie Ha OCHOBE 3HAHHUA 1ieJIed YCTONYMBOTO
Pa3BUTHA 4EJIOBEYECTRA;

pacimpeHHue OIbITa JIESITENbHOCTH SKOJOTHYECKON HAIPaBICHHOCTH Ha OCHOBE MMEIOIIMXCSI 3HAHUH 110
(uznke;

7) LEHHOCTH HAYYHOTO MO3HAHHUS

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO PasBUTHUS (H3HUYECKOU
HayKH;

OCO3HaHHE IIEHHOCTH HAay4YHOH NesTeIbHOCTH, TOTOBHOCTh B Npollecce M3YUeHMs (M3MKH OCYHIECTBISTDH
IMPOCKTHYIO U UCCIECA0BATCIIBCKYIO ACATCIIbHOCTh NHANBUAYAJIIbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATHI

ITo3naBaTenbHbIe YHUBepPCcaJAbHbIe yueOHbIe 1elicTBUSA

Ba3oBble Joruyeckue AeiicTBus:
CaMOCTOATENBHO (POPMYJINPOBATH U aKTyaJIM3UPOBATh NPOOIEMyY, paccMaTpuBaTh €€ BCECTOPOHHE;
OIIPEIEIIATh e ISSTEIbHOCTH, 3a/1aBaTh IapaMETPhl U KPUTEPHUU UX JOCTHKEHHS;
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BBISIBJIATH 3aKOHOMEPHOCTH W IIPOTHBOPEUHS B PACCMATPUBAEMBIX (DH3HUECKUX SBICHUAX;

pa3pa0aTbiBaTh IJIaH pEIICHHS NPoOJeMbl C Y4YETOM aHanmnM3a MMEIOIUXCS MaTepHalbHBIX U
HEMATEPHAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBHI B JEATEIBHOCTb, OLCHUBATh COOTBETCTBHE PE3YNIbTATOB LEJSIM, OLIEHUBATH PUCKU
MOCTEACTBUN AEATENBHOCTH;

KOOPJIWHHUPOBAaTh M BBIOIHATH PabOTy B YCJIOBHAX pEAIbHOTO, BHPTYaJIbHOTO M KOMOWHHPOBAaHHOTO
B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUH )KU3HEHHBIX TPOOJIEM.

Ba3zoBble nccnegoBaTebcKue 1eCTBHA:

BJIaIeTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH TIOHSITUSMH M METOIaMU (PU3NYECKON HAyKH;

BJIaJleTh HAaBBIKAMU y4YeOHO-HCCIIEIOBATEIbCKOM M TPOSKTHOW JEATeNIbHOCTH B 001acTH  (hU3UKH,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOMCKY METOJIOB pelIeHus 3aaa4 (PU3MYECKOTO COAEpIKaHus,
MPUMEHEHUIO PA3JIMYHBIX METOJOB MO3HAHUS;

BIIJ€Th BUAAMH JAEATECIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETAINH, [IPE0Opa30BaHUIO U
NPUMEHEHUIO B PA3IMYHBIX y4YEOHBIX CHUTyalusX, B TOM HYHCJIC IPU CO3JaHWM Y4COHBIX NPOEKTOB B 00IacTH
(huznky;

BBISBIIITh IIPUYMHHO-CIICJCTBEHHBIE CBS3H M aKTyallU3UPOBAaTh 3a/1ady, BBIIBUTATh TMIIOTE3y €€ pELICHHS,
HaXOJUTh apryMEHTHI A7 J0Ka3aTeNbCTBA CBOUX YTBEPKICHNN, 3a1aBaTh MapaMETPhl U KPUTEPUH PELLCHHUS;

AHaJIU3UpOBaTh TMOJYYCHHBIE B XOA€ pPCUHICHUA 3adadyu pe3yJibTaTbl, KPUTUYCCKHU OLCHHUBATH HX
JOCTOBEPHOCTD, IIPOTHO3UPOBATHL UBMCHEHUE B HOBBIX YCJIOBUAX,

CTaBUTh W (OPMYIHPOBATH COOCTBCHHBIC 3a/Ja4d B 0Opa30BATEIILHOW ACATCIBHOCTH, B TOM YHCIIC MPH
U3y4eHUH QU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYyallusAM, OLICHUBATH HpHO6peTéHHLII>II OIIBIT,

YMETh IEPEHOCUTH 3HAHMS 110 (pr3MKe B MPAKTHIECKYIO 001aCTh )KU3HEAESTEIbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeif;

BBIIBUTaTh HOBBIE UJIEH, IPEUIAraTh OPUTUHAIBHBIE TOIXOIBI H PELICHHUS;

CTaBUTbH IPOOJIEMBI 1 3a]1auHl, JOIYCKAIOIINE aTbTCPHATUBHBIC PEIICHHS.

PaGora c undopmanueii:

BJIaJIeTh HAaBBIKAMH IIOJY4YCHUS MHPOPMAIMH (PU3MUECKOTO COAEPKAHHMA W3 HCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSATENIbHO OCYLIECTBIISITh MOWCK, aHAIN3, CUCTEMATH3ALMI0 W HMHTEPIPETAlMI0 MHPOPMAIMU Pa3IdYHBIX
BUIOB U (DOPM TIpeICTaBICHUS,;

OLICHMBATh JJOCTOBEPHOCTH HH(OPMAIINY;

HCIIO0JIB30BaTh CPEACTBA I/IH(i)OpMaHI/IOHHI)IX 1 KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B pCUICHUN KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX U OPraHU3allMOHHLIX 3a/1a4 C CO6J'IIOI[CHI/ICM Tpe60BaHPII>i OPTOHOMMKH, TEXHUKU 6C3OHaCHOCTI/I,
THTHEHBI, PeCypcocOepeskeH s, MPaBOBBIX U 3THYECKUX HOPM, HOPM HH(OPMAIIOHHOH 0€301MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COJEPKAaHUS B PA3IMYHBIX (popmarax ¢ yu€ToM HasHaYCHUs] HHPOPMAIUU U
1IeJIeBOI ayIUTOPHH, BEIOMpast ONTHMANIBHYIO (JOpMY MPENICTABICHHS U BU3yaIH3alnHg.

KoMmyHukaTuBHbIe yHUBepcaibHble yueOHbIe 1elCTBUS:

OCYIIECTBIISITh OOIICHNE HA YPOKax (PU3MKH 1 BO BHEYPOUHON ESATEIHHOCTH;

pacro3HaBaTh MPEAIOCHUIKN KOH(PIUKTHBIX CUTYAH U CMST4aTh KOH(IUKTHI;

Pa3BEPHYTO U JTIOTHYHO M3JIaTaTh CBOIO TOUKY 3PEHUS C UCIIOIb30BaHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U HCIIOJIB30BATh IPEUMYIIIECTBA KOMAaHAHOW U MHIUBHyaJIbHOM paboThI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBHHA C y4€TOM OOIIMX HMHTEPECOB M BO3MOXHOCTEH
Ka)kJJOT0 WieHa KOJUICKTHBA;

MpUHUMAaTh HOEJIn COBMECTHOM ACATCIIBHOCTH, OPTaHU30BLIBATHL W KOOPJIAMHHUPOBATH [[el‘/'ICTBI/ISI mo eé
JOCTHXEHHUIO: COCTABIATh IUIAaH AEHCTBHH, pacmpeneNisiTh poJii ¢ y4ETOM MHEHHH YJacTHHKOB, OOCYXHATh
Pe3yJIbTaThl COBMECTHOM paboTBHI;

OLICHMBATh KadeCTBO CBOEr0 BKJIAJAa W KAXKIOrO YYacTHMKA KOMaHIbl B OOIIMIA pe3ynbTarT 110
pa3paboTaHHBIM KPUTEPHSIM;

IpeJJlaraTh HOBBIE TPOEKTHI, OLEHMUBAaTh WIEH C MO3MLIHMU HOBHU3HBI, OPUTMHAIBHOCTH, MPaKTUYECKOM
3HAYUMOCTH;

OCYIIECTBJIATH MO3UTHUBHOC CTPATETUYECCKOE MOBCACHNUEC B PA3JIMYHBIX CUTyallUAX, MPOABIATH TBOPYECTBO U
BooOpakeHue, ObITh MHUITUATUBHBIM.

PeryisiTuBHbIe YHMBepcaJbHbIe yueOHbIE AeiicTBUS
Camoopranuzanus:
CaMOCTOSITENIFHO OCYINECTBIIATh II03HABATEABHYIO AEATEIBHOCTE B 00JacTH (DU3UKM W aCTPOHOMHUH,
BBISIBIIITH MPOOJIEMBI, CTABUTH U ()OPMYITHPOBATH COOCTBEHHEIC 3a1a9H;
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CaMOCTOSITENTFHO COCTaBJATh IUIAH PEIICHMS PAcYETHBIX W KAadeCTBEHHBIX 3ajad, IUIaH BBITIOJTHEHUS
MIPAKTHIECKON pabOThI ¢ YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYaIlHsIM;

pacIIipsATh paMKH YIeOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MTPEIIOYTCHU;

JIeNaTh OCO3HAHHKIN BEIOOD, apTyMEHTHPOBATD €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHE;

OIICHUBAThH MPHOOPETEHHBIH OTBIT,

CrocoOCTBOBATH ()OPMHUPOBAHUIO U MPOSBICHUIO DPYIUIUHA B 00JIACTH (PU3HMKH, TOCTOSIHHO TOBBIIIATH CBOM
00pa30BaTEeNbHBIN U KYJIETYPHBIN YPOBCHB.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYal[UsiM, BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTh, OLICHUBATH COOTBETCTBUE
PE3yNbTaTOB LIEISIM;

BJIaJICTh HABBIKAMH TIO3HABATCIBHON Pe(ICKCHH KaK OCO3HAHMS COBEPIIACMBIX JCHCTBUI U MBICIUATEIBLHBIX
MPOIIECCOB, UX PE3YIbTATOB 1 OCHOBAHMIA;

WCIIONIB30BATh MPUEMBI PePICKCHI IS OLICHKH CUTYAINH, BEIOOpa BEPHOTO PEIICHIS,;

YMETb OLIEHHBATh PUCKU M CBOCBPEMEHHO NTPUHUMATD PEUICHHUS TI0 MX CHIKECHHUIO;

MPUHUMATH MOTHUBHI M apTyMEHTHI IPYTHX TP aHAIN3E Pe3yIbTaTOB ACATEIFHOCTH;

MPUHUMATH Ce0s1, TOHNMAs CBOM HEJOCTATKH U IOCTOMHCTBA,;

MPUHUMATH MOTHUBBI M apTyMEHTHI IPYTHX TP aHAIN3E PE3yNbTaTOB ACATEIEHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTHX Ha OIIUOKH.

B pouecce JOCTHKCHUA JTUIHOCTHBIX PE3YJILbTAaTOB OCBOCHUSA IPOIrpaMMBI 11O (1)I/I3I/IKC JJId YPOBHA CPCAHETO
obmero o0Opa3oBaHusi y OOYYarOIIMXCS COBEPILEHCTBYETCS SMOIMOHAIBHBIH WHTEIUIEKT, Ipeoararomuii
c(hOPMHUPOBAHHOCTE:

CaMOCO3HaHUs, BKJIIOYAIOUIET0 CIIOCOOHOCTh TOHMMAaTh CBOE SMOLIMOHAJIBHOE COCTOSIHUE, BHUJETh
HaIpaBJICHUS Pa3BUTHsI COOCTBEHHOW AYMOIMOHAIBEHON Cephl, OBITH YBEPCHHBIM B cele;

CaMOPETYJIMPOBAaHUs, BKIIOYAIOMIETO CaMOKOHTPONb, YMCHHE TIPHHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh AaNalTHPOBAaThCA K OMOIMOHANBHBIM HW3MCHEHUSM U TIPOSBIATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBALMH, BKIIOYAIOIMICH CTPEeMJICHHE K JOCTIDKCHHIO IEIH W YCIeXy, OITHMH3M,
WHULNAATHBHOCTH, YMEHHE JCHCTBOBATH UCXOS U3 CBOMX BO3MOKHOCTEH;

OMIIATHUH, BKHIO‘IaIOHleﬁ CIOCOOHOCTEL ITOHUMATH OMOIIMOHAJIBHOEC COCTOSAHUEC OPYTIUX, YUUTBIBATHL €ro Ipu
OCYILIECTBIICHUHU OOIIEHNS, CIIOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COIMAJIbHBIX HAaBBIKOB, BKIIOYAKOIIUX CIIOCOOHOCTDH BbICTpaUBATbL OTHOIOCHUA C JAPYIMMH JIIOJAbMU,
3a00THTBCSI, TIPOSIBIISATH MHTEPEC U Pa3peliaTh KOH(IUKTHL

NPEIMETHBIE PE3YJIBTATBI

K xoHmy obOyuenus B 10 kiiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh
c(OpPMHUPOBAHHOCTH Y 0OyUAIOIIMXCS yMEHHH:

JIEMOHCTPHPOBATh Ha MPUMEPax poiib U MecTo (HU3UKU B (POPMUPOBAHUM COBPEMEHHOM HayYHOH KapTHHBI
MUpA, B pa3BUTHU COBPEMEHHON TEXHHUKH U TEXHOJIOTUH, B IPAKTUYECKOH AEATEIbHOCTH JIIOJIEN;

YUUTBHIBATh T'PAHUIBI IPUMEHEHHS M3YYEHHBIX (PU3MUECKHX MOJeNel: MaTepraibHas TOUKa, HHepIHaIbHas
cucremMa 0oTc4éra, abCOMOTHO TBEPIOE TEJIO, UICATBHBIN a3, MOAEIH CTPOCHHS I'a30B, XKUIKOCTEH U TBEPABIX TE,
TOYEYHBIH 3JICKTPUYECKHUIT 3apsi]] IPU pelieHnH (PU3NUECKHX 3a]1ay;

pacnio3HaBaTh (u3MYECKHe sBIeHHUs (TPOIEcChl) M OOBICHATh WX HAa OCHOBE 3aKOHOB MEXaHHUKH,
MOJICKYJISIPHO-KMHETHYECKONH TEOPUH CTPOEHHUS BEILIECTBA M AJIEKTPOJNHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE
NPSMOJIMHEWHOE JIBIKEHUE, CBOOO/IHOE MaJIeHHE TEJ, JABM)KEHHE 10 OKPYKHOCTH, UHEPLUS, B3AUMOJICHCTBHE Tell,
i dysus, OpoyHOBCKOE JIBH)KECHHE, CTPOSHHE JKUIKOCTEH U TBEPBIX TeJ, M3MEHEHHE 00bEMa Tell IPH HarpeBaHUU
(ox7axIeHWH), TEIUIOBOE pAaBHOBECHE, HCIApeHHe, KOHACHCAIWs, IUIABJICHWE, KpPUCTALIM3AIMs, KHIICHUE,
BIQKHOCTb BO3/yXa, IMOBBIIIEHHWE MAABICHHUS ra3a IpPU €ro HAarpeBaHUM B 3aKPBITOM COCYIE, CBA3b MEKAY
napaMeTpaMH COCTOSIHUS ra3a B M30Ipolieccax, IEKTpU3alus Tel, B3auMOJEHCTBUE 3apsA0B;

ONUCHIBATH MEXAHMUYECKOE JIBI)KEHHME, MWCHONB3Ysl (U3MYECKHe BENIWYMHBI: KOOpAWHATA, IIyTh,
nepeMelleHne, CKOPOCTb, YCKOpEHHe, Macca Tella, CHJIa, UMIIYJNbC Teld, KHHETU4eCKas 3HEprusl, NOTeHLUaNIbHas
SHEprus, MEeXaHWdeckas paboTa, MeXaHWYECKass MOIIHOCTh, MPH OMHCAHUH NPABHIBHO TPAKTOBATH (U3NIECKUN
CMBICIT HCIIOJIB3YEMBIX BEIIMYHMH, WX OOO3HAYEHHS M EAWHUIIBI, HaXOAUTh (HOPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(hM3MYECKyI0 BEIMYMHY C IPYTHMHU BEIMIHHAM;

OTIMCHIBATh M3yUYCHHBIC TEIUIOBBIE CBOMCTBA TET M TEIUIOBBIE SIBJICHUS, HCHOIB3yd (PU3WUIECKHe BEITHMIMHEL:
JaBJIEHHUE Ta3a, TEeMIlepaTypa, CpeAHsAs KWHETHYeCKas »JHEPrusl XaoTHUECKOTO JBIDKCHHS  MOJEKYI,
CPEIHEKBAIPATUIHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHH dHeprus, paboTa rasza, ko3dduiment
MOJIE3HOTO JICHCTBHSI TEIJIOBOTO JIBUTATeNs; IPH OIMCAHWUHM MPABIIBHO TPAaKTOBaTh (U3UUECKUH CMBICI
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UCTIONBb3YEMbIX BEIMYHMH, HX 0003HAUYEHHS M €AMHHIBI, HAXOIUTH (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (pH3nvecKyro
BEJINYUHY C IPYTUMH BEITUIUHAM;

ONMCHIBATh M3YYCHHBIC 3JIEKTPUYECKHE CBOMCTBA BEIIECTBA W JJIEKTPUUECKHUE SBJICHHS (IIPOLIECCHI),
UCTIONB3YS (PU3UIECKUE BENUIHHBI: SIMEKTPUIECKUH 3aps, SIEKTPUIECKOE MOJIe, HAPSHKEHHOCTD OIS, HOTCHIIHA,
Pa3sHOCTh MOTEHIMAIOB; IPH ONMMCAHUM MPAaBHIBHO TPAKTOBAaTh (DPU3MUECKUN CMBICT HCIIOIb3YEMBIX BEIWYMH, UX
0003HaUeHNSI W EAWHHIBI; YKa3blBaTh (POPMYIBI, CBA3BIBAIOIINE AAHHYIO (H3MUYECKYIO0 BEIUYUHY C APYTUMH
BEJINUMHAMU;

aHAIM3MPOBATh (PM3MYECKUE IPOLIECCHl W SIBJICHUS, UCIONB3YsS (PU3MYECKHUE 3aKOHBI M NPUHLUIIBL 3aKOH
BcemupHoro tsrotenus, |, 11 u 1l 3akonsr HeroToHa, 3ak0H COXpaHeHHsT MEXaHMYECKOH YHEPTUH, 3aKOH COXPaHEHHS
UMITyJIbCa, TIPUHIMI CYNEPHO3UIMN CHUJI, IPUHIMIT PAaBHONIPABUsI MHEPIMATIbHBIX CUCTEM OTCUETA, MOJICKYJISIPHO-
KWHETHUYECKYIO TEOPHIO CTPOCHHS BEILECTBA, ra30BbIC 3aKOHBI, CBS3b CPEJHEH KMHETHYECKOW SHEPTHH TEMIOBOTO
JBIDKCHUSI MOJIEKYJ C aOCOJIOTHOH TeMIepaTypoil, NepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHUS
3MEKTPUYECKOTO 3apsina, 3akoH KyloHa, IpuM 3TOM pasnWdarh CIOBECHYIO (DOPMYNHpPOBKY 3aKOHA, €ro
MaTeMaTHYECKOe BRIPAKEHNE U YCIOBHS (TPAaHUIIBI, 00JIACTH) TIPUMEHUMOCTH;

OOBACHATP OCHOBHBIC NPUHIMIMBI ACHCTBUS MalIMH, NMPHOOPOB M TEXHHYECKHX YCTPOWCTB; pa3nnyaTh
YCIOBUSI X 0€30MacCHOTO MCIIOIb30BaHMS B TOBCETHEBHOM XKU3HH;

BBINIOJTHATh 3KCHEPUMEHTHI 110 HCCIICAOBAHUIO (PU3WYECKUX SIBICHHH M MPOLECCOB C HCIOJIB30BAHUEM
OpSAMBIX ¥ KOCBCHHBIX W3MEpPEHHH, INPH HSTOM (QOPMYIHpOBaTh IMpobieMy/3agadyy W THUIOTe3y y4eOHOTro
IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MNPEAJIOKEHHOTO 00OpYAOBaHUS, MPOBOAUTH OMNBIT U (HOPMYJIHPOBATH
BBIBOJIBI;

OCYLIECTBIISITH MPSIMbIE U KOCBEHHBIE N3MEPEHUS (PU3MUYECKUX BEJIMYHH, IIPH 3TOM BHIOMPATh ONTUMAaJIbHBIN
CHoco0 U3MEpEHUsl U HCII0JIb30BaTh U3BECTHBIC METO/BI OLIEHKH MOTPELIHOCTEH N3MEPEHUIT;

UCCIeI0BaTh 3aBUCUMOCTH MEXAY (PU3MYECKUMH BEIMYMHAMY C MCIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, TPH
3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3YNIbTATHl IOJYYCHHON 3aBUCHMOCTH (DM3MUYECKHUX BEIUYUH B
BHUJIe TaOIHI ¥ TpauKOB, AEIaTh BEIBOJBI IO PE3YIbTaTaM UCCIICIOBAHMS;

coOmonaTh TmpaBwia OE30MACHOTO TPyAda NPU TPOBEACHHM HCCIEAOBAHMM B paMKax yd4eOHOTO
9KCIIEPUMEHTa, Y4eOHO-HMCCIIE0BATENBCKONH M IMPOEKTHON MAEATEIBHOCTH C HCIIONb30BAHHEM H3MEPHTEIBHbBIX
YCTPOMCTB 1 J1aOOpaTopHOTO 000PYIOBAHUS;

penate pacuéTHBIC 33/1a4d C SBHO 33/laHHOW (DPM3MUECKOH MOAENBIO, HCIONb3Ys (U3MYECKHE 3aKOHBI U
NPUHLMUIIBI, HA OCHOBE aHaJM3a YCJIOBUsS 3aaull BEIOMpATh (PU3NUECKYIO0 MOAEIb, BHIACIATh (U3UIECKUE BETHIHHBI
1 popMyIbl, HEOOXOAUMBIE JUIs €€ pEellleH s, TIPOBOUThH PACYETHI U OLICHUBAThH PEaJIbHOCTh MOJYYEHHOTO 3HAUCHHS
(hU3UUECKOil BETHMYUHEI;

peuiaTth KayecTBEHHBIE 3a/laud: BBICTPAWBATh JIOTUYECKH HENPOTHBOPEUMBYIO LIEMOYKY PACCYXKACHHU C
OIOPOM Ha M3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKHE SBICHHS;

UCIIONIb30BaTh MPHU PEIICHWH Y4eOHBIX 3a]a4 COBpEeMEHHbIe MH(OPMALMOHHBIE TEXHOJOTHH JIS TOWCKa,
CTPYKTYPHUPOBaHUS, HHTEPIIPETANH H NpeCTaBICHNs yd4eOHOI 1 HayqHO-TIOITYJISIPHOM MH(pOPMAINH, OJTy4YeHHON
U3 pa3InuHBIX UCTOYHUKOB, KPUTHUYECKH aHAIN3UPOBATH MOJy4aeMyl0 HH(OPMALIHIO;

MPUBOANTH IPUMEPHI BKJIAJa POCCHHCKHX U 3apyOeXKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE
MPOLIECCOB OKPYXKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS 10 (HU3HMKE B MTOBCEIHEBHOM JKM3HM AJIs oOecrieueHns: 6e301macHOCTH
npu o0paleHny ¢ MpudopaMH W TEXHUYECKUMHU yCTPOWCTBAMH, JUISl COXPAHEHHMS 370POBBS U COOJIONEHHS HOPM
HKOJIOTHUYECKOT0 TIOBEJICHUS B OKpYXalolIe cpene;

paboTate B TpyINe C BBIIOJHEHUEM pa3IMYHBIX COLMAJIBHBIX pOJEH, IUIAaHUPOBaTh pPaboTy TIpyYIIIbL,
palMoHaIbHO pacpeelisiTh 0053aHHOCTH U TUIAHUPOBATh JIESTENLHOCTh B HECTAHIIAPTHBIX CUTYalUsX, aIeKBaTHO
OLIEHMBATh BKJIAJ] KaXJIOT0 M3 yYAaCTHUKOB IPYIIIbl B PELICHUE PACCMAaTPUBAEMOMN MTPOOIIEMBI.

K xoHmy ob6ydenus B 11 kJjacce mpeIMeTHBIE pe3yabTaThl Ha 0a30BOM YypPOBHE JOJDKHBI OTPakaTh
c(OpPMHUPOBAHHOCTH Y 00YUYAIOIINXCS] YMEHHH:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (HU3MKU B (HOPMHUPOBAHUU COBPEMEHHOW HAyYHOH KapTHHEI
MHpa, B Pa3BUTHH COBPEMEHHOW TEXHHKH M TEXHOJIOTHH, B MPAKTHYECKOH NESTEILHOCTH JIIOJEH, IIETOCTHOCTD H
€IMHCTBO (PM3MUYECKOH KapTHHBI MUPa;

YUUTHIBATh TPAHUIIBI IPUMEHEHHS N3yYEHHBIX (PU3NUECKUX MOJENEH: TOUSUHBIH IeKTPUIECKUH 3apsi, Iyd
CBETa, TOUCYHBII MCTOYHHK CBETa, SiAEPHAsl MOJAENb aToMa, HYKJIOHHas MOJEJb aTOMHOTO SiApa IPH PELICHUH
(bu3nueckux 3amad;

pacrno3HaBaTh GU3NUECKUe SIBICHHUS (MIPOIECCH) U OOBIACHATH UX Ha OCHOBE 3aKOHOB DJICKTPOJAMHAMUKH H
KBaHTOBOH (DM3MKH: 3JIEKTPHUYECKasl POBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JIEHCTBHS TOKA,
B3aUMO/ICHICTBUE MAarHUTOB, 3JEKTPOMArHUTHAS MHAYKIHMS, EHCTBHE MArHUTHOTO MOJIS Ha NPOBOJHHUK C TOKOM H
JBIDKYIIMICS 3apsifl, SJEKTPOMAarHUTHbIE KoJieOaHWS M BOJHBL, TMPSIMOJIMHEHHOE pacHpOCTpaHEHHE CBeTa,
OTpakeHHe, IMpeloMJIeHHe, HHTephepeHuus, audpakuus © [OJspU3alLMs  CBETa, JHCIEPCHsS  CBETa,
(oroanexTprueckuii dpdekt (PpotorddekT), cBETOBOE naBICHHE, BOSHUKHOBCHHE JIMHEWYATOrO CIIEKTpa aroMa
BOJIOPO/Ia, ECTECTBEHHAsI M NCKYCCTBEHHAS PaIMOaKTHBHOCTD;

15



OIMCHIBATh HM3YYCHHBIC CBOICTBA BEMIECTBA (SIEKTPUYECKHE, MArHUTHBIC, ONTHYECKHE, DJIEKTPUUECKYIO
MPOBOAMUMOCTD PA3IMYHBIX CPEN) U 3IEKTPOMATHUTHBIE SABJICHHA (TIPOLECCHI), UCTIONB3Ysl (HM3MUECKHUE BEIHMUMHBIL:
JNEKTPUYECKUH 3apsfA, CHIa TOKA, JJIEKTPUYECKOe HANPSDKEHHE, SJIEKTPUYECKOe CONPOTHBICHUE, Pa3HOCTH
MOTEHINAJIOB, JICKTPOABIKYINAs CHila, pab0oTa TOKa, MHAYKIMSI MarHUTHOTO Mo, cuna Amnepa, cuna Jlopenna,
WHIYKTUBHOCTh KAaTYIIKH, SHEPrHs 3JICKTPHIECKOTO M MArHUTHOTO IIOJICH, NMEpHoJ M 4YacToTa KoleOaHWH B
KoneOaTeNbHOM KOHTYpPE, 3apsAi W CHJIa TOKAa B IPOLECCE TapMOHMYECKMX 3JICKTPOMArHUTHBIX KoJeOaHWUH,
(oKyCcHOE pacCTOsiHHE W ONTHYECKas CHja JIMH3bI, NPHU OIMCAHUM NPABWIBHO TPAaKTOBaTh (PU3MYECKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUCHMS U €AMHHIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (M3HYECKYIO
BEJIMUMHY C IPYTUMH BEJIMUYNHAMMY;

OIUCHIBATh W3y4YCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, UCIOJNB3Yys (PU3MUECKHE BEIMYHHBI: CKOPOCTD
9JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPrUsi M UMITYJIbC (OTOHA, MEPUOA IMOJypacmaja,
9HEPTUsl CBSA3M aTOMHBIX S/IEp, TP ONMCAHUH MIPAaBUIILHO TPAKTOBATh (PU3NYECKHUI CMBICI HCIONIB3YEMBIX BEJIMYKH,
uX 00O3HAYCHUS W E€IUHHUIIBI, YKa3bIBaTh (POPMYJBI, CBSI3BIBAIOIINE NAHHYIO (PU3MYECKYI0 BENUYUHY C APYTUMH
BEJINYMHAMH, BBIYHCIIATH 3HAUCHHE (PU3NIECKON BEITHMUMHBI;

aHATM3MPOBATh (PU3WIECKUE IIPOLECCHl U SIBICHUS, HCIONB3YS (U3MUECKHE 3aKOHBI M HPUHIUIBL 3aKOH
Owma, 3aKOHBI MOCIIENOBATEIBLHOTO M MAPaUICIBHOTO COEAMHEHUsI IMPOBOJHHUKOB, 3akoH JDxoymsa—JleHia, 3akoH
3JIEKTPOMAarHUTHONH WHIYKIMH, 3aKOH IPSIMOJMHEHHOTO pacIpOCTPAaHEHUS! CBETA, 3aKOHBI OTPAXCHHUS CBETa,
3aKOHBI TIPEJIOMJICHHSI CBETa, ypaBHEHHMe OWHINTeHA M1t (QoTodddekra, 3aKOH COXpPAHEHHUS IHEPTUH, 3aKOH
COXpaHEHMs HMMITYJIbCa, 3aKOH COXPAaHEHHUsS JIIEKTPUUECKOTO 3apsijia, 3aKOH COXPaHEHHs MacCOBOIO 4HMCIa,
noctynarsl bopa, 3aKOH pagMoakTUBHOIO pacraza, MpH 3TOM pa3invaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €To
MaTeMaTHYeCKOe BEIPAKEHUE U YCIIOBHUS (TPaHUIIbI, 00JIACTH) NPUMEHHUMOCTH;

OINPCACIIATL HANIPABJICHUC BCKTOpAa UWHAYKIIUM MArHUTHOI'O IMOJISI NPOBOJHHMKA C TOKOM, CHUJIbI AMnepa n
cunbl JlopeHna;

CTPOUTH U ONIMCHIBATH H300pAKEHUE, CO3AaBAEMOE TUNIOCKUM 3€PKalloM, TOHKOH JIMH301;

BBINIOJTHATh 3KCHEPUMEHTHI 10 HCCIICAOBAHUIO (PU3WYECKUX SIBICHHH W MPOLECCOB C HCIOJIB30BAHHUEM
OpSAMBIX M KOCBEHHBIX HM3MEPEHHH: Tpu 3TOM (opMynupoBaTs IpoOieMy/3agady W THIOTE3y Y4eOHOTO
9KCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 IPEIJIOKEHHOTO O00OpYyJOBaHMS, NPOBOJWTH ONBIT M (HOPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIIATH NMPSIMbIE U KOCBEHHBIE N3MEPEHUS (PU3MUECKUX BEIMIHH, IIPH 3TOM BBIOMPATh ONTHMAaJbHBIH
CIOCcO0 U3MEPEHUsI U HCII0JIb30BaTh U3BECTHBIE METOBI OLIEHKH MOTPETHOCTEH H3MEPEHHH;

HuccjacaoBaTb 3aBHCHUMOCTH q)HSI/I‘IeCKI/IX BCJIMYMH C HCIIOJB30BaAHHUCM TIPAMBIX I/ISMCPGHI/IﬁI npu 5TOM
KOHCTPYUPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3YJIbTAThl MOJYYCHHON 3aBUCUMOCTH (U3UYCCKUX BEIHYUH B BHUJIC
Ta6J'II/III u I‘pa(bI/IKOB, JCJIaTh BBIBOALI 11O PE3YyJIbTaTaM UCCJICIAOBAHUS,

cobmonaTh mpaBwiia 0e30MacHOr0 TpyJa NpPU TPOBEACHHM HCCIEAOBAHUM B paMKax y4eOHOTo
IKCIIEPUMEHTa, y4eOHO-HMCCIIEIOBATENbCKOM M MPOEKTHON NEeSTENbHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIbHBIX
YCTPOMCTB 1 J1abopaTopHOTO 000PYIOBAHUS;

penate pacuéTHbIE 33/1a4d C SBHO 33JaHHOW (pru3nUecKol MOAEeNblo, MCIOb3ys (U3MYECKHE 3aKOHBI U
MPUHIHUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJaul BEIOMpATh (PU3NUECKYIO0 MOAEINb, BHIACTATh (U3UIECKUE BETHIHHBI
u GopMyIbl, HEOOXOANMBIE IS €€ PEIIeHHsI, TPOBOJAUTh PACUETHI U OLIEHUBATH PEAIbHOCTH MOJIYYEHHOTO 3HAYCHUS
(hu3MUECKOI BEITNYNHEI;

peniaTth KayecTBEHHBIC 3a/laud: BBICTPAWBATh JIOTMUECKH HENPOTHBOPEUMBYIO LENOYKY PACCyXXAECHHH C
OHOpOﬁ Ha U3Yy4YCHHBIC 3aKOHbI, 3aKOHOMECPHOCTH U (1)I/I3I/I‘IGCKI/IC SIBJICHUA,

HCIIOJIB30BaTh IMpPHU PEIICHUUN y‘IE6HLIX 3aga4 COBPEMCHHBIC I/IH(bOpMaL[I/IOHHI)Ie TCXHOJIOTUHU JIA ITOUCKA,
CTPYKTYPHUPOBAHUS, MHTEPIIPETAIMHU U MPEJCTaBlIeHHs] y4eOHOI 1 Hay4HO-TIOMYJISIPHOM MH(BOPMaIHH, TOJTy4YeHHON
13 pa3JIMYHbIX UICTOYHUKOB, KPUTHUYCCKU aHAJTU3UPOBATH IMMOJTYyUYaCMYyIO I/IH(bOpMaHI/IIO;

OOBSICHATh NPHUHIUIBI JEHCTBUSA MAIlWH, MPUOOPOB M TEXHMYECKHX YCTPONCTB, pa3indaTh YCIOBHSA HX
6€3011acHOTO MCIIOIB30BAHNS B IIOBCEAHEBHOM KHU3HHY;

NPUBOANTH TIPUMEPHl BKJIaJa POCCHHCKMX M 3apyOeXHBIX YUYEHBIX-(U3MKOB B pa3BUTHE HAYKH, B
00BSCHEHHE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMUS 10 (PM3HMKE B ITOBCEIHEBHOM JKM3HH JJIsI oOecrieueHns: 6€30MacHOCTH
npu o0paleHny ¢ MpudopaMH W TEXHUYECKUMHU yCTPOWCTBAMH, JUISl COXPAHEHHMS 370POBbS U COOJIONEHHS HOPM
9KOJIOT'MYECKOTO MOBEJICHNUS B OKpYKaloIIe cpeze;

paboTaTe B TpyHIe C BBHIOJHEHHEM pAa3IHUYHBIX COIMAJIBHBIX POJIEH, IUIAHHPOBATH PAaOOTy TPYIIIHL,
pauOHAJIBHO pacCTIpE€aC/IsATh 00513aHHOCTH U IUIaHUPOBATH ACATCIIBHOCTh B HCCTAHAAPTHBIX CUTyalUAX, aA€KBAaTHO
OIIEHUBATh BKJIAJ KaXIOTO U3 yYACTHUKOB IPYHIIBI B PENICHHE PAaCCMAaTPHUBAEMOU MPOOIEMEI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
No HaumenoBanue (unpossIe)
n/n E33HCHOB U TeM Beero KonTpoabsHsbie IIpakTHnyeckue 06pa3oBaTeNbHbIe
porpamMMbl padoThI padoThI pecypebt
Pazgen 1. PUBUKA U METO/IbI HAYUYHOI'O ITIO3HAHMUS
11 ®usrka U METOIbI 2 bubaunorexa [JOK
HAYYHOTO MMO3HAHUS https://m.edsoo.ru/7f41bf72
HWroro no paznery 2
Pa3gen 2. MEXAHUKA
bubnuorexa [TOK
21 Kunemaruica 5 https://m.eds;f).ru/7f41bf72
Bubmmorexa IIOK
22 HAuramuia ! https://m.eds<I)l0.ru/7f41bf72
23 3aKoHBI COXpaHEeHUS B 6 1 1 Bubmmorexa IIOK
MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pasnery 18

Paszgen 3. MOJIEKYJISIPHAS

OU3UKA U TEPMOJINHAMUKA

3.1 ﬁ(c);l:;;mpﬂo- 9 1 bubmorexa [IOK
KHHeTHYecKOH TeOpHH https://m.edso0.ru/7f41bf72
32 OCHOBBI 10 1 bubamorexa [JOK
TEPMOIMHAMUKHI https://m.edsoo.ru/7f41bf72
3.3 cAoFcpﬁ)F;;;ZI;:emecma. 5 Bubmiorexa HOK
DasoBIe Mepexobi https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24
Pazgen 4. DJIEKTPOAUHAMUKA
41 | Onexpocramma 10 . Pipsim edso T2
[TocTosiHHBIHI
42 JNEKTPUYECKUH TOK. 12 1 1 Bubnuorexa IIOK
TOKHM B pa3IHYHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro mo pazaeny 22
PesepBHOE Bpems 2 1
OBUIEE KOJIMYECTBO 68 4 4
YACOB 11O ITPOTPAMME
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11 KJIIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
HaumenoBanme
Ne a371eJ10B M TeM K II (npposeie)
u/n E Ol; s 1 Beero OHTPOJIbHBIE paKTHYeCKHE 0GpazoBaTeIbHBIC
porp padoTsI pa6oThl pecypebt
Pazaen 1. QJIEKTPOANHAMUKA
11 | Drecrossrmas 11 1 3 bubmaorexa LIOK
: P https://m.edso0.ru/7f41c97c
WHTYKITUSI
HWroro no paznery 11
Pasnen 2. KOJIEBAHHS 1 BOJIHBI
21| ncxepomamme 0 . Bubmiorera LIOK
: P https://m.edso0.ru/7f41c97c
KoJieOaHus
22| ncxepomammse 5 . Bubmorera LIOK
: P https://m.edso0.ru/7f41c97c
BOJIHEI
Bubnmoreka IIOK
2.3 Onrraica 10 3 https://m.eds00.ru/7f41c97¢c
HUroro no paznmery 24

Paznen 3. OCHOBbBI CIEIIUAJIbHOM TEOPUHU OTHOCHUTEJBHOCTH

OCHOBBI cIEUATBLHON

bubanoreka [JOK
31 reopum 4 1 https://m.edso0.ru/7f41c97¢c
OTHOCHUTCJIIBHOCTHU
Hroro no pazneny 4
Pasgea 4. KBAHTOBASI ®PU3UKA
41 DneMEeHTHl KBaHTOBOM 6 Bubnuorexa IIOK
) ONTHKHU https://m.edso0.ru/7f41c97¢c
Bubnmoreka IIOK
4.2 Crpoenne aToma 4 https://m.edsoo.ru/7f41c97¢c
Bubnnoreka IIOK
4.3 ATOMHOE A71pO 5 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazueny 15

Pa3gen S. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3NKU

5.1

DJeMeHTBI aCTPOHOMHUH
U acTpOohU3UKU

7 1

Bubnmoreka IJOK
https://m.edsoo.ru/7f41c97¢c

Htoro no pazgeny

7

Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 Oo6o6maroree 4 Bubnnoreka IIOK
' MOBTOPEHHE https://m.edsoo.ru/7f41c97c
HWroro mo paszzeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 7

YACOB IIO ITPOTPAMME
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IMOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Ne KosimyecTBO yacos Jara DJIeKTPOHHbIE U(PPOBBIE
i Tema ypoka Beero Kontpoabuble | IlpakTnueckue W3ydenus o0pa3oBaTe/ibHbIe
padoThbI padoThbI pecypcsl
®Pusnka — HayKa o
1 npupoze. Hayunsie meTonsl 1 Bubmmotrexa [JOK
MTO3HAHUSI OKPYKAFOIIETO https://m.edsoo.ru/ff0c32e2
MHpa
Poie 1 MecToO Gu3MKH B
(dhopMHUpOBaHUU
2 COBpPEMEHHON HayYHOH 1 Bubmoreka [IOK
KapTHHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MIPAKTHIECKOH AeSTeNEHOCTH
mozei
MexaHn4eckoe ABHKECHHE.
) | e e, | B 10K
A ’ https://m.edsoo.ru/ff0c3508
[epememienue, ckopocTs,
YCKOpEeHHUE
4 PaBHOMepHOE 1 Bubnmmorexa LIOK
IPSIMOJIMHEHHOE JIBHKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHoyCKopueHHoe 1 BHGJ’I.PIOTeKa HOK
MPSMOJIMHEHHOE JIBHXKEHUE https://m.edsoo.ru/ff0c372e
5 Vevopenme cnocooro 1 BuGmorera LIOK
P A https://m.edsoo.ru/ff0c39cc
TaJICHUS
;| oot e | B 10K
P https://m.edsoo.ru/ff0c3ada
TOYKH IO OKPY)KHOCTH
[TpuHIUI OTHOCUTENFHOCTH
8 lanunes. MaepuuanbHbIe 1 Bubmmorexa LIOK
CHCTEMBI OTcueTa. [TepBblii https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
Macca tena. Crna. [IpuHIunm
9 CyTepno3uun cmi. Bropoit 1 Bubmorexa LIOK
3akoH HproTOHa Ju1st https://m.edsoo.ru/ff0c3bed
MaTepUaIbHON TOYKH
10 Tpernii 3axoH HeroToHa 14 1 Bubmorexa LIOK
MaTepUaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMHPHOTO
11 TsroteHus. Cuia TSKECTH. 1 bubnuoreka IJOK
IMepBast KocMUYECKast https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuina ynpyroctu. 3akoH 1 bubnuoteka [IOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tperus. Koaddumment
13 ZEEHI;:;/IS:;:I/IH npu 1 bubmorexa LIOK
p p https://m.edsoo.ru/ff0c3f76
JIBIDKEHHH TeJa B )KUJIKOCTH
WJIU Ta3e
[MoctynarensHoe
BpAIllaTeIbHOE IBIDKCHUE
14 a0COIOTHO TBEPAOTO Tea. 1 bubnmoreka [JOK

MowmeHnT cuibl. [1nedo cuibl.
YcnoBust paBHOBeCHs
TBEPAOTO Tea

https://m.edsoo.ru/ffO0c41a6
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15

HNMnynsc marepuanbHOn
TOYKH, CUCTEMBI
MaTepHaIbHBIX TOUEK.
Wmmnynbc cunbl. 3aKoH
COXpaHEHUs UMITYJIbCa.
PeakTuBHOE IBHXKEHUE

bubnuoreka IIOK
https://m.edsoo.ru/ff0c43d6

16

17

18

PaboTa 1 MOLITHOCTh CHIIBI.
Kunetnueckas sneprus
MaTepHATbHOW TOUKH.
Teopema 00 M3MEHEHUU
KHHETUYIECKOW YHEPTHH

[loTenuunanbHas 3Heprus.
[MoTennmanbsHas SHEPTHs
yrpyro jaehOpMHPOBAHHOM
npyxuHbl. [TloTeHnnansHas
SHEpPIHs TeNa BOIM3H
MMOBEPXHOCTH 3eMIIH

[lorenuuaneHble U
HETOTCHIMATIbHbIE CUIIBL.
CBs13b paboOTHI
HETOTECHINATIbHBIX CUJI C
HM3MEHECHUEM MEXaHUYECKOU
9HEPTHU CHCTEMBI TEll.
3aKoH COXpaHEHUS
MEXaHUYECKOW IHEPTUU

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

bubnunoteka I[JOK
https://m.edsoo.ru/ff0c461a

bubnnoreka IJOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas paboTa
«MccnenoBanue cBA3U
paboThI CHITBI C U3MEHEHHEM
MEXaHUYECKOW PHEPTUHU Tela
Ha MIPUMepe pacTHKEHUS
PE3UHOBOIO JKI'YTa»

20

KontponbsHhas pabora mo
Teme «Kunematuka.
JlnHamuka. 3aKOHBI
COXpaHCHHUS B MEXaHHUKE»

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE MOJIOKEHUS
MOJIEKYIAPHO-KHHETHIECKOH
Teopuu. bpoyHoBckoe
newkeHne. Auddysus

XapaxTep ABHKEHHS U
B3aMIMOJICHCTBHS YaCTHUIT
BemecTBa. Moaenn
CTPOEHUS Ta30B, KUAKOCTEH
U TBEPIBIX TEN

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

24

25

Macca mosiekyit.
KonnuectBo BemecTna.
[ocrosiHHAas ABoraapo

TennoBoe paBHOBecHE.
Temneparypa u e€
n3mepenue. [lxana
Temneparyp Llenscus

Wneansuelii raz B MKT.
OcHoBHoe ypaBHeHue MKT

bubnuoreka IJOK
https://m.edsoo.ru/ffOc4fde

26

27

AGcomoTHas TeMIiepaTypa
Kak Mepa cpefHen
KUHETUYECKON 3HEpTUu
JIBIDKCHHST MOJICKYJI.
YpaBuenue Menpeneena-

| Knaneiipona

3akoH /lansToHa. ["a3oBbIe
3aKOHBI

20

bubaunoreka [IOK
https://m.edsoo.ru/ff0c511e
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JlaGoparopHas pabota
«HMccnenoBanue

28 3aBUCHMOCTH MEXIy
rapaMeTpaMH COCTOSTHHS
Pa3peKeHHOTO Ta3ay
M3ompornecchl B naeaabHOM Bubmiorexa LOK

29 rase u ux rpaguccioe https://m.edsoo.ru/ff0c570e
TIpE/ICTaBICHHE
BuyTpeHnnss sHeprus
TEPMOJIUHAMUYECKON
CHCTEMBI M CIIOCOOBI €&

30 n3MeHeHus. KonmuecTso bubnmuoreka [JOK
TEIUIOTHI U pabora. https://m.edsoo.ru/ff0c5952
BuyTpenHss sHeprUs
OJTHOATOMHOTO HJICTLHOTO
rasa

31 Bup! Termtonepeaaun bubmorexa LIOK

A pet https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEII0EMKOCTh
BemecTBa. Konuuectso Butmorexa LIOK

32 TCTIOTHI HpH https://m.edsoo.ru/ffoc5¢36
TemIonepeaaye.

AnnabaTHBIN poliecc
[IepBsiit 3ak0H

33 TEPMOJIUHAMUKH U €T0 Bubnmmorexa LIOK
MPUMEHEHHE K https://m.edsoo.ru/ffOc5efc
H30IIpoLeccaM
HeoGpatumocTs mporeccos Bubmorexa LIOK

34 B npHpoe. Bropoit saxon https://m.edsoo.ru/ff0c6230
TEePMOANHAMHUKI

35 IIpunuun gevicteus u KI1J] bubnuoreka [JOK
TEIJIOBOM MalIuHbI https://m.edsoo.ru/ff0c600a

36 IMuxn Kapro u ero KIT[T

37 DKOJIOTHYECKHE TPOOIEeMBI
TETJIO3HEPTEeTUKI
Obobmatomyit ypox bubnuoreka [JOK

38 «MonekynipHas pusika. https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAUHAMUKU — -
KontponbsHas pabora mo

39 Teme «MonekynspHas bubmmoreka IJOK
¢buznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOANHAMHKI
[Mapoobpa3zoBanue u Bubmorexa LIOK

40 Konecaiy. enapenne n https://m.edsoo.ru/ff0c63b6
KUIICHUE — -

41 OAT?(;);;?ZJI::?I; BIIXKHOCTh bubmorexa LIOK
Bosyxa. Hachrmenmbiii map https://m.edsoo.ru/ff0c64d8
Tsépnoe Teno.

Kpucranmueckue u
amopdubie Tesa. N bubmmoreka IJOK

42 AHH30TPOIIA CBOHCTS https://m.edsoo.ru/ff0c65f0
kpucTamwios. JKnnkue
kpucTamuibl. CoBpeMeHHbIE
MaTepHabl
[InaBnenue u

43 KpUcTaJuIM3auus. Y aenbHas bubnunoreka [JOK
TEIUIOTA TUIABJICHUS. https://m.edsoo.ru/ff0c6708
Cybaumanus

44 YpaBHEHUE TEMIOBOrO Bubmorexa [JOK

Oananca

https://m.edsoo.ru/ff0c6820
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45

DnexTpu3auus Teil.
DnexTpuueckuii 3apsaa. J(sa
BUJIA SJIEKTPUUECKHX
3apsao0B

bubnuoreka IIOK
https://m.edsoo.ru/ffOc6bcc

46

ITpoBoTHUKH, AUITEKTPUKH
U TIOJYTPOBOIHUKH. 3aKOH
COXPAHEHUsI HIIEKTPUUECKOTO
3apsaa

bubnuoreka [JOK
https://m.edsoo.ru/ffOc6bcc

47

48

49

50

51

B3aumogeiictBue 3apsiioB.
3axoH Kynona. ToueuHslit

| DJIEKTPUYECKUH 3apsil

Hanpsoxénnocts
IJIEKTPUYECKOr0 MOJISL.
[Ipunuun cynepno3uuuu
3JIEKTPUUECKUX TTOJIEH.

| JInHnM HanpsKEHHOCTH

Pabora cui
3JIEKTPOCTATHUECKOTO TI0JISL.
Ilorenmuan. Paznocts

| IOTEHIUANIOB

[IpoBOOHUKHU U AUIIEKTPUKI
B 3JIEKTPOCTaTHYECKOM IOJIE.
Jusnexktpuueckas
IIPOHUIIAEMOCTh

DIIeKTPOEMKOCTbD.
Konpgencatop

bubnunoteka I[JOK
https://m.edsoo.ru/ffOc6ce4

bubnuoteka [JOK
https://m.edsoo.ru/ff0c6df2

bubnunoteka I[JOK
https://m.edsoo.ru/ff0c6f00

bubnuoreka IJOK
https://m.edsoo.ru/ff0c7018

bubnuoreka IJOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTB TIOCKOTO
KOHJICHCATOpa. DHEPTHs
3apsHKEHHOT0 KOHIGHCAaTopa

bubnuoreka IJOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas paboTa
"Uzmepenne
31EKTPOEMKOCTH
KOHJIeHcaTopa"

54

[Ipunuun nefcTBus u
MIpUMEHEHNE
KOHJICHCATOPOB,
KOIMPOBAIBHOTO arnmapara,
CTpYHHOIO IpUHTEpA.
DIieKkTpocTaTuyecKas
3amuTa. 3a3eMIIeHHe
3JIEKTPONpHOOpPOB

55

56

57

DNEeKTPHYECKUH TOK,
YCJIOBHS €T0
CYIIECTBOBAHUSL.
[Tocrosnuslii Tok. Cuna
Toka. Hampsbxenwue.
Conporusnerne. 3akoH Oma
JUISL y4acTKa 1Ienu

IMocnenoBarenbHOE,
MapajueNIbHOE, CMEIIaHHOE
COE/IMHEHHE MPOBOTHHUKOB.
JlaboparopHas paboTa
«M3y4eHne cMeIanHoOro

| COCAMHCHHUS PC3UCTOPOB»

PaboTa 1 MOILIHOCTh
3JIEKTPUYECKOT0 TOKA. 3aKOH
Jxoyns-Jlenna

0.5

bubnuoreka IJOK
https://m.edsoo.ru/ff0c74f0

Bubmoreka LIOK
https://m.edsoo.ru/ff0c7838
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https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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https://m.edsoo.ru/ff0c7838

58

59

60

61

62

63

64

65

3akon OMa 115 MONMHOM
(3aMKHYTOI) 3JI€KTPUUIECKOM
nenu. KopoTkoe 3aMbikanue.
JlaGopaTopnast pabota
«M3mepenue DJ1C
HCTOYHHKA TOKA U €T0
BHYTPEHHETO
COIPOTUBIICHHS»

DNEeKTpOHHAS POBOJIUMOCTD
TBEPJIBIX METAILIOB.
3aBHCUMOCTH
COTIPOTHBIICHUS METAJIOB OT
TEeMIepaTyphl.
CBepXIpOBOAUMOCTD

DIEKTpUUECKUI TOK B
Bakyyme. CBolicTBa
EKTPOHHBIX ITyYKOB

[MonynpoBoxHuKH, NX
coOCTBEHHAs! M IpHMECHast
npoBoAUMOCTh. CBOMCTBa
p—~n-niepexona.
[TonynpoBoJHUKOBBIE
IpuOOpBI

DIEeKTpUUECKUil TOK B
pacTBOpax M pacruiaBax
JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
Jucconranys. DIEKTPOIH3

DIIeKTPUUYECKUH TOK B razax.
CaMOCTOSATEIbHBIN 1
HECaMOCTOSATEIIBHBIN pa3psa.
Momnus. ITnazma

DnekTpuyeckue IpruOOpEl 1
YCTpOIiCTBa U UX
MIPAaKTHYECKOe IPUMEHEHHE.
[IpaBuna TeXHUKU
0e30IMacHOCTH

O06o6maromuit ypox
«DNEKTPOJMHAMUKAY

0.5

bubnunoreka I[JOK
https://m.edsoo.ru/ffOc7ae0

Bubmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bubnuoreka [JOK
https://m.edsoo.ru/ff0c82ba

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubnuoreka [JOK
https://m.edsoo.ru/ffOc86fc

bubnuoreka IJOK
https://m.edsoo.ru/ff0c88be

66

KontponbsHas pabora mo
TeMe «DIeKTPOCTaTHKA.
ITocTrostHHBIN
JJIeKTpUYecKuii ToK. Toku B
Pa3IMYHBIX Cpeax»

bubnuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

67

PesepBHBIii ypok.
KontponbsHas pabora mo
Teme "DieKTpoIuHaMuKa"

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

68

PesepBHBIii ypok.
O6o0buraronmii ypox 1mo
Temam 10 kacca

OBUIEE KOJIMYECTBO YACOB
110 ITIPOT'PAMME

68

bubnuoreka [JOK
https://m.edsoo.ru/ffOc8f6c
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https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KJIIACC

Ne

a/n Tema ypoka

ITocTosTHHBIE MAarHUTHI
W UX B3aUMOJICHCTBHE.
MarunutHOE nose.
BekTop mMaruuTHoi
MHAYKUUH. JInaum
MarHMuTHON MHITyKIIUU

MarauTtHoe 1ose
MIPOBOJHUKA C TOKOM.
2 OmneiT DpcTeaa.
BsaumoneiictBue
MIPOBOJHUKOB C TOKOM

JlabopatopHnas paboTa
«3yueHue
MAarHuTHOT'O I10JIA
KaTYIIKH C TOKOM)

JlelicTBre MAarHUTHOTO
TIOJIS Ha TIPOBOIHHUK C
tokom. Cuna Ammnepa.
JlabopaTopHnas padoTa
«HccnenoBanue
JNIEUCTBUS IOCTOSIHHOTO
MarHuTa Ha paMKy C
TOKOM»

KoanyecTrBo yacoB

Bcero

KonTponbHsbie
padoThI

IIpakTnyeckue
padoThI

Jara
HU3ydeHust

DJIeKTPOHHBIE NU(POBLIE
o0pa3oBaTe/ibHbIE

pecypcsl

bubaunorexa [JOK
https://m.edso0.ru/ff0c9778

bubaunoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubaunorexa [JOK
https://m.edsoo.ru/ff0c98fe

bubanorexka [JOK
https://m.edsoo.ru/ff0c9acO

JlelicTBre MarHUTHOTO

TOJISL Ha IBIDKYIILYIOCS

5 3apsHKEHHYIO YaCTHILY.

Cua Jlopenna. Pabota
cuibl JlopeHna

bubanoreka [JOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHAS
naaykuud. [Totok
BEKTOPAa MAarHUTHOM
6 naayknun. IJ1C
MHAYKIHUU. 3aKOH
3JIEKTPOMArHUTHON
uHaykuuu Papanes

JlabopaTopHnas paboTa
«HccnenoBanue

7 SIBJIEHHS
JNEKTPOMArHUTHON
WHTY KLU

bubarorexa [TOK
https://m.edsoo.ru/ff0cal50

NHIyKTUBHOCTS.
SIBnenune
camonHaykuuu. IC
CaMOMHIYKIIUH.

8 DHeprus MarHuTHOTO
TOJIS1 KaTYILKH C
TOKOM.
DNeKTPOMarHUTHOE
rnoJje

Bbubaunorexa [IOK
https://m.edsoo.ru/ff0ca600
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10

Texunueckue
YCTpOICTBa U UX
MPUMEHCHHE:
MMOCTOSIHHBIE MArHUTHI,
3JIEKTPOMAarHUTEHI,
3JIEKTPOBUTATENb,
YCKOPHTEIH
3JIeMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS I1e9b
O6o06maromuii ypok
«MarauTHoe 1oJie.
DNeKTpOMarHUTHAS
WHITYKITSD)

Bbubnnorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabdora
1o TeMe «MarHuTHoe
ToJe.
DNeKTpOMarHUTHAS
WHTYKIUSD)

Bbubnnorexa [JOK
https://m.edsoo.ru/ffOcad58

12

13

14

15

16

CB0o0OOIHBIE
MeEXaHUYECKHUE
KoJIeOaHus.
T'apmonunueckue
KoyleOaHus. Y paBHEHUE
TapMOHUYECKUX
KoJIeOaHHI.
IIpeBpaienue sHepruu

JlabopaTopHnas paboTa
«UccnenoBanue
3aBHCHMOCTH MEpHOAa
MaJibIX KojieOaHui
rpy3a Ha HUTH OT
JUIMHBI HUTH ¥ MacChl
rpy3a»

KomnebaTenpHbIii
KoHTYp. CBOOOIHBIE
3HeKTpOMaFHI/ITHLIe
KoJieOaHus B
H€aTbLHOM
KoJIe0aTEIbHOM
KOHTYpe. AHAJIOTHS
MEXKTy
MEXaHUYECKUMU U
INEKTPOMATHUTHBIMH
KOJIEOaHUAMHU

®opmyna Tomcona.
3aKoH cOXpaHEeHU
SHEPTHUHU B HICATEHOM
KoJ1e0aTeIbHOM
KOHTYpe

IIpencraBnenue o
3aTyXarlux
KOJICOaHHUSX.
BrinyxneHHbIE
MEXaHUYECKUe
KoyieOanus. Pe3onanc.
BriHyX1eHHBIE
AIEKTPOMArHUTHBIC
KoJieOaHus

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

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

bubanoreka [TOK
https://m.edsoo.ru/ff0cb9c4

Bubmorexa [IOK
https://m.edsoo.ru/ffOcbb86
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https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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17

18

19

20

ITepemenHsIit TOK.
CunycouanbHbIN
MEPEMECHHBIN TOK.
MoruHocTb
MIEPEMEHHOTO TOKA.
AMIUIATYIHOE H
JIEHCTBYIOILEE
3HAYCHUE CUJIBI TOKA U
HaNPSHKEHUS
Tpaucdopmarop.
IIpousBoxactso,
nepexaya u
notpediieHue
3JIEKTPUUYECKOI
SHEPTHU

YerpolicTBo U
MIPAKTHYECKOE
MIPUMEHEHNE
3JIEKTPUYECKOTO
3BOHKA, FEHEPaTOpa
[IEPEMEHHOTI0 TOKA,
JIMHUU 3JeKTponepenay

DKOJIOTUYECKHE PUCKU
MIpU IPOU3BOJACTBE
3JIEKTPOIHEPTUHU.
KyneTrypa
HUCIIOJIb30BaHUS
3JIEKTPOIHEPTUHU B
IMOBCEIHEBHOM KHU3HH

Bbubnnorexa [JOK
https://m.edsoo.ru/ffOchd34

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

21

MexaHudeckue BOJIHBL,
YCIOBUSA
pacnpocTpaHeHuUsI.
[Tepuoa. CxopocTh
pacnpocTpaHeHus U
JUTHA BOJIHBI.
ITonepeunsie u
MIPOJOJIbHBIE BOJIHBI

bubanoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTH 3BYKa.
I'poMKoOCTB 3BYKa.
Bricora Tona. TemOp

3ByKa

bubnnorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

DNeKTpOMarHUTHbIE
BOJIHBI, UX CBOMCTBA U
ckopocTs. [1lkana
3JIEKTPOMArHUTHBIX
BOJIH

bubnnorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

IIpunuunst
panuocBa3u U
TEJEeBUCHHUSI.
PasBurue cpencts
cBsi3u. Paguonokanus

25

KonTtponsHas pabora
«KoiebaHus 1 BOJIHBI»

26

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



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

IIpsmonuneitnoe
pacmpocTpaHeHue
CBETa B OJHOPOAHOM
cpene. Toueunslii
HCTOYHUK cBeTa. JIyu
cBeTa

Bbubaunoreka [TOK
https://m.edsoo.ru/ff0cd350

27

OtpaxeHue cBerta.
3aKOHBI OTPAXKEHUS
cgera. [loctpoenue
n300pakeHH B
IUIOCKOM 3epKae

bubaunorexa [JOK
https://m.edsoo.ru/ff0cd4e0

28

IIpenomnenue ceera.
Ilonnoe BHyTpeHHEE
OTpasKeHHE.
IIpenenpHbIi yrou
MOJTHOTO BHYTPEHHETO
OTpaKEeHUsI

Bbubnnorexa [JOK
https://m.edsoo.ru/ff0cd7f6

29

JlabopaTopHnas padoTa
«3mepenne
MoKa3aTeJs
MPEITOMIICHHS CTEKIIa»

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

30

JIunzel. Iloctpoenue
M300pakeHNH B JIMH3E.
®opMyiia TOHKOH
JMH3BL. Y BeINYEHNE
JIMH3BI

bubarorexa [TOK
https://m.edsoo.ru/ffOcddle

31

JlabopaTopHnas padoTa
«MccnenoBanue
CBOWCTB M300paKeHUH
B JINH3aX»

32

Hucnepcus csera.
CrnoxHbIi cocTaB
6eroro ceera. Liger.
JlabopaTopHnas paboTa
«Habmronenune
JIICTICPCHH CBETa»

33

Wurepdepenuus cera.

Jdudpakmus ceera.
JudpaknuonHas
pemeTka

bubarorexa [TOK
https://m.edsoo.ru/ff0ced22

34

IlonepeuHoctb
CBETOBBIX BOJIH.
Honspuzanus ceera

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

35

OnTuyeckue IpuoOpsI
U yCTPOUCTBA U
YCIIOBHSA UX
Oe3omacHoOro
PUMEHECHHUS

36

I'panunel
MIPUMEHUMOCTHU
KJIACCUYECKOU
MexaHuku. [locTynars
CIEUAJILHOM Teopuu
OTHOCUTEJIbHOCTHU

27

Bbubnnorexa [IOK
https://m.edsoo.ru/ff0cf862



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
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIBLHOCTh
OAHOBPEMCHHOCTHU.
3aMe,HJIeHI/IC BpPEMCHU U
COKpAaICHNE TJINHBL

Bubaunorexa [TOK
https://m.edsoo.ru/ff0cfa42

38

DHeprusi 1 UMITYJIbC
PENSATUBUCTCKOM
gacTHLBl. CBS3b Macchl
C 3Heprueu u
HUMITYJIbCOM. DHEPTHS
HOKOS

bubaunoreka [JOK
https://m.edsoo.ru/ffOcfc68

39

Konrponbhas padora
«Ontrka. OCHOBBI
CICIUANTBEHON TCOPUU
OTHOCHUTEIHHOCTH

bubaunorexa [JOK
https://m.edsoo.ru/ffOcf6f0

40

41

42

®otonbl. Popmyna
IInanxa. DHeprus u
UMITyJIbC (POTOHA

OTKpBITHE U
HCCclieIoBaHNe
dhotoadderra. OnbITHI
A.T. CroneroBa

3axonsb! poTodddekra.
YpaBHenue
DOWHIITEHHA IS

dhoroaddekra.

«KpacHas rpanuna»

dhotoaddekra

bubaunorexa [JOK
https://m.edsoo.ru/ffOcfel6

bubaunoreka [JOK
https://m.edsoo.ru/ffOcffc4

bubanorexka [JOK
https://m.edsoo.ru/ff0d015e

43

JlaBrneHue cBeTa.
Ommitel I1. H.
JleGenena.
XHUMHYecKoe NeHCTBUE
cBeTa

bubanoreka [JOK
https://m.edsoo.ru/ff0d04a6

44

Texauueckue
YCTpOWCTBA U
MPaKTUIECKOE
MPUMEHEHHE:
(hoTO3IEMEHT,
(dhoTomaTumk,
coNHeuHast Oarapes,
CBETOIHO],

45

Pemenue 3amay 1o
TeMe «DIIEMEHTEI
KBaHTOBOM OITHKN

bubnnorexa [IOK
https://m.edso0.ru/ff0d0302

46

Mogens atoMma
Tomcona. OnbITEI
Pesepdopna o
PaCCEsIHUIO 0-YaCTHII.
[lnanerapHast MOJETb
aToMma

bubnnorexa [IOK
https://m.edsoo.ru/ff0d091a

47

IToctynats! bopa

Bbubnnorexa [IOK
https://m.edsoo.ru/ff0d0Oafa

48

M3nyuenue u
noryonieHre GoToHOB
MIpH TIEpeX0/ie aToMa ¢
OJTHOTO YPOBHSI
SHEpPrUM Ha APYrou.
Buael ciektpoB

28

Bbubnnorexa [IOK
https://m.edsoo.ru/ff0d0Oafa



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
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BoiHOBEIE CBOWCTBA
yacTull. BoiHEbI fe
Bpoiins.
KopnyckynspHo-
BOJIHOBOM Tyaliu3M.
CrioHTaHHOE U
BEIHY)KJJCHHOC
W3Ty4IeHUE

Bbubnnorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

OTKpbITHE
PaIMOAKTHBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEeNIeNICHUIO COCTaBa
PaIMOAKTHBHOTO
U3ITy4eHHS

CgoiictBa ansda-,
Oera-, raMMa-
n3nydeHus. Biousaue
PaaroaKTUBHOCTH Ha
JKMBBIE OPTaHU3MBI

OTKpBITHE IPOTOHA U
HelTpoHa. M30Tonsl.
Anpda-pacma.
DNEeKTPOHHBIN U
TO3UTPOHHEIH Oera-
pacnaz. ['amma-
U3ITy4eHue

OHeprus CBs3U
HYKIIOHOB B sJIpe.
SnepHble peakuuu.
SInepHelii peakTop.
ITpob6nemsr,
MEePCIEKTHUBEI,
SKOJIOTUYECKUE
ACIIEKTHI AJIEPHOU
SHEPreTUKU

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

bubarorexa [TOK
https://m.edsoo.ru/ff0d1162

bubanoreka [JOK
https://m.edsoo.ru/ff0d1356

54

55

56

OneMeHTapHBIE
gacTuIpl. OTKPBITHE
MO3UTpOHa. MeTo/ bl
HaOIOACHUS U
perucrpanyun
3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton
«DyHIaMeHTaIbHBIE
B3aUMO/ICHCTBUSL.
EnuHCTBO (r3uyueckoit
KapTHUHBI MUpa»

Bup 3Bé3qH0r0 Heba.
Co3sBesnusi, ipKue

3BE3/1bI, IUIAHETHI, UX
BUANMOC OBUXCHUC.
ConHeunas cucreMa

Comnnne. ConHeuHas
aKTHUBHOCTL. MICTOYHMK
sHepruu CosHua U
3BE3]T

bubanoreka [TOK
https://m.edsoo.ru/ff0d0e38
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https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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57

58

59

60

61

62

3BE3/1bI, UX OCHOBHBIE
XapaKTCPUCTHKH.
3BE3/1bI TIIABHOM
ITOCJIEI0BATEILHOCTH.
BryTpennee ctpoeHue
3BE31. CoBpeMeHHBIE
TIPEICTaBICHUS O
MIPOMCXOXKICHUH U
sBosrori CoHIa u
3BE3]T

Mneunsrii [Tyte —
Hamra ["ajmakTuka.
Tlonoxenune u
newkenre CoHIa B

T"anaktuke. I'agakTukH.

UEpHbIe ABIPHI B AApAX
TaJIaKTHK

Bcenennas.
Pazberanue rajgakTuk.
Teopus bosbuioro
B3pbIBa. PenukroBoe
U3IIy4eHHueE.
MeraranakTuka

Hepewennsie
mpoGsIeMbl
ACTPOHOMMU

KonTtponsHas pabora
«DIEMEHTBI
aCTPOHOMHU U
acTpodu3uKI»

O6o0maromuii ypox.
Ponp ¢puzuku
aCTPOHOMHH B
SKOHOMHUYECKOM,
TEXHOJIOTHYECKOM,
CoLMaIbHOU U
ATHYECKOH cepax
JIESITeIbHOCTH
YeoBeKa

63

O6o06maronuii ypox.
Poub 1 MecTO pusnkn
W aCTPOHOMUH B
COBPEMEHHOU Hay4YHOHI
KapTHHE MHPA

64

O6o06maronuii ypox.
Pounb pusndeckoit
TEOpHU B
(hopmupoBaHuH
npeCcTaBIeHUN O
(bu3nUecKoit KapTHHEe
MHpa

30




65

O06o0maronuit ypox.
Mecto uznueckon
KapTUHBI MUPA B
olmeM psmy
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MpeICTaBICHUN O
pUpOJIC

66

PeszepBHbIil ypOK.
MarsuTHOE noe.
DNeKTpOMarHUTHAS
WHTYKIUS

67

PesepBHblil ypok.
Onruka. OCHOBBI
CIIEUAJIbHOM TeOpUn
OTHOCHUTEIbHOCTH

68

PesepHblii ypok.
KsanroBas (husuka.
DneMEHTBI
ACTPOHOMHH U
acTpou3uku

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

OBIIEE KOJIMYECTBO
YACOB IO ITPOTPAMME

68

31



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O ITPOLIECCA
OBS3ATEJBHBIE YYEGHBIE MATEPUAJIBI JIJISI YYEHUKA
Omsuka, 10 xrace/ Mskummes I.51., Byxosues b.B., Corckuit H.H. oz penakmueit [Tapdentresoit H.A.,
AxnuonepHoe o0miectBo «M3narensctBo «IIpocremmenues

®uzuka, 11 knace/ Mskuwes I'.J1., Byxosues b.b., Yapyrua B.M. non penakuueit [Tapdenrsesoii H.A.,
AxronepHoe obmectBo «M3narensctBo «IIpocBeieHue)

METOJUYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

NN PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HHTEPHET

http://school-collection.edu.ru/collection EcrecTBeHHO-HayuHbIe 3KCTIEpUMEHTH — DuU3MKA:

Komnexmms Poccutickoro obmeo0dpa3oBatensHoro nopraia http://experiment.edu.ru OTKpBITHIH

komnek: Pusuka

http://www.physics.ru DieMeHTbI: HOMYJISPHBIN CaliT 0 GyHAaMEHTAIBHON HayKe

http://www.elementy. ru BBeneHre B HAHOTEXHOJIOTUU

http://nano-edu.ulsu.ru BuptyasnbHblit MeToanueckuii kKaOUHET yauTens GU3UKH U acTpoHoMun: cait H.H.
Tl'omynunoM

http://www.gomulina.orc.ru BupTyanbHslii uzmMaT-KIIacc: 00IIETOPOCKON CAUT CapaTOBCKUX YUUTEICH
http://www.fizmatklass.ru BupTyansHsii GOHI ecTeCTBEHHO-HAYYHBIX 1 HAYYHOTEXHUUECKUX dPPEKTOB
«OddexTrBHAS UMK

http://www effects.ru I'azeta «®@uzuka» U3matensckoro noma «IlepBoe CeHTAOPs»

http://fiz.1september.ru EcrecTBeHHO-Hay4uHas mKoyia TOMCKOTO MOJIUTEXHUYECKOTO YHUBEPCUTETA
http://ens.tpu.ru 3aHuMaTenpHas GU3KMKa B BOIIpocax M OTBeTax: caiit B. EnpkuHa

http://elkin52.narod.ru 3aouHnast ecrecTBeHHO-Hay4Has mkoia (KpacHospck): yueOHbIe MaTepuaibl o GU3UKe
JUTSE ITKOJIbHUKOB

http://www.zensh.ru 3aouHas pu3uKo-MaTeMaTHyecKas 1Kojaa TOMCKOro rocy1apcTBEHHOTO YHHUBEPCUTETa
http://ido.tsu.ru/schools/physmat 3aounas husuko-rexuudeckas mkosa mpu MOTHU
http://www.school.mipt.ru UapopmaTrka u ¢pusuka: caidt yuurens ¢usuku u nadopmaruku 3.3. [lakyposa
http://teach-shzz.narod.ru MudopmMannoHHbIe TEXHOJIOTHH B MpenoaaBaHud Gpusnuku: cait W.5. Oununmnosoi
http://ifilip.narod.ru MudopmaimoHHbie TEXHOIOTHK HA Ypokax (usnku. MHTepaKTHBHAS aHUMAIHs
http://somit.ru aTepreT-MecTo (pusnka

http://ivsu.ivanovo.ac.ru/phys Kadenpa pusuku MockoBCKOTO HHCTHTYTa OTKPHITOTO 00pa30BaHUs
http://fizkaf.narod.ru Keanr: HayqHO-TIOIYIISpHBIH (H3UKO-MaTEeMAaTHIECKUH KYpHAT

http://kvant.mccme.ru Kimaccuas ¢usuka: caitt yautens ¢pmuxu E.A. banguroit

http://class-fizika.narod.ru KoHuemnmun coBpeMEHHOTO €CTECTBO3HAHHUS: AIEKTPOHHbBIN yueOHUK
http://nrc.edu.ru/est Jlaboparopust 00yuenus puszuku u acrponomud MICMO PAO

http://physics.ioso.ru Jlaypeatsl HOOEIEBCKON PEMUH O (HU3HUKE

http://n-t.ru/nl/fz Marepuainst kadenpsr obieii pusukun MI'Y um. M.B. JlomoHOCOBa: ydeOHBIE TOCOOUS,
(bu3HUecKuil MPaKTHKYM, BHJIEO- H KOMITBIOTEPHBIE IEMOHCTPAIIMH

http://genphys.phys.msu.ruMarepuainst pusudeckoro gaxynbrera CankT-I1eTepOyprckoro rocyaapcTBEHHOTO
YHUBEPCHTETA

http://www.phys.spbu.ru/library Mup ¢usnkn: nemoHcTpanmuy Gu3n4ecKux SKCIEPHUMEHTOB
http://demo.home.nov.ru O6pazoBarensHbie Matepuais! 1o Guznke TU um. A.D. Nodde
http://edu.ioffe.ru/edu Obyqaroniue TpexypoBHEBbIe TecThI 10 ¢u3uke: cadT B.U. Perensmana
http://www.physics-regelman.com OnnaiiH-nipeo6pa3oBaresib ANHUL U3MEPEHUS

http://www.decoder.ru ITopran ecrecTBeHHBIX HayK: DPU3MKa

http://www.e-science.ru/physics [Ipoekr AFPortal.ru: acrpodusndeckuii mopra

http://www.afportal.ru ITpoext «Bcs puznkar»

http://www fizika.asvu.ru Pemenus 3anau n3 yueOHUKOB 10 (pr3nke

http://www. irodov. nm.ru CaliT mpakTukyroiero ¢pusnka: npenoaasatens Gusnku .M. Bapaamosa
http://metod-f.narod.ru CamorecTnpoBanue MKOIBHAKOB 7-11 KI1accoB 1 aOUTYPHEHTOB TI0 (HU3MKE
http://barsic.spbu.ru/www/tests TepmoanHamMuKa: 3TeKTPOHHBIN y4eOHUK 10 (pr3nke
http:/fn.bmstu.ru/phys/bib/I-NET Ypoku no mosekyisproit ¢pusukehttp://marklv. narod.ru/mkt ®usuxam —
MPEnoJaBaTeNsAM U CTYIACHTaM

http://teachmen.csu.ru dusuka B aHUMaLHIX

http://physics.nad.ru ®usuka B npesentauusx http://presfiz.narod.ru ®uznka B mkose: caiitr M.b.JIbBoBckoTo
http://gannalv.narod.ru/fiz ®usuka Bokpyr Hac
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http://teachmen.csu.ru/

http://physics03.narod.ru ®u3nka ams Bcex: 3amaqn Mo GU3NKe C peIICHISIMA

http://fizzzika.narod.ru ®usuka ans yaureneit: caiit B.H. EropoBoii

http://fisika.home.nov.ru ®u3nka cTyaeHTaM U IMIKOJIBHUKAM: 00pa3zoBaTeibHbIH poekT A.H. Bapruna
http://www.vargin.mephi.ru ®u3zuka.py: CalT [uIs yd4amuxcs 1 IpernojaBareiei Gpu3nku

http://www fizika.ru ®u3uKOMII: B TOMOIIL HAYNHAIOIIEMY (DU3HKY

http://physicomp.lipetsk.ru Xa6apoBckas kpaeBasi pu3nKO-MaTeMaTHUECKast [IKOJIA
http://www.khspu.ru/~khpms IIxonbHas ¢uznka s yunteneid 1 yuenukos: caiit A.JI.CakoBuua
http://www alsak.ru SInepnas ¢pusuka B lHTepuere

http:/muclphys.sinp.msu.ru Onumnuanst o ¢usuke Beepoccuiickas onmmnuana MKOJILHUKOB MO (DH3HKE
http://phys.rusolymp.ru J{ucTannnonHas onmuMnuaga 1mo Gpusuke — TeIeKOMMYHUKAITMOHHBIN 00pa30BaTeIbHEIHA
HPOCKT

http://www.edu.yar.ru/russian/projects/predmets/physics J{ncTaHIIMOHHBIE SBPIUCTUICCKHAE OJIMMITHAIBI TI0
¢uznke

http://www eidos.ru/olymp/physics MockoBcKasi pernoHa bHas OJIMMITHA/IA IIKOJIEHUKOB 10 (hH3UKE
http://genphys.phys.msu.ru/ol OTKpEITEIE HHTEPHET-OIUMITHAIBI IO (HPUIUKE

http://barsic.spbu.ru/olymp Cankr-ITeTepOyprekue ouMIIHaIb! 10 PU3UKE IS IIKOJTBHUKOB
http://physolymp.spb.ru

33


http://physicomp.lipetsk.ru/

		2024-11-30T20:28:09+0300
	Наталия Анатольевна Кононова
	я подтверждаю этот документ своей удостоверяющей подписью




