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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o pusmke 6a30BOro ypoBHS Ha YPOBHE CpEHETO 00IIero 00pa3oBaHus pa3padoTaHa
Ha OCHOBE TOJIOKEHUH 1 TpeOOBaHU K pe3yIbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHON
nporpammsl, peacrasieHHbx B @I'OC COO, a takxke ¢ yu€tom QenepaibHOl pabodel mporpaMMel
BOCIHUTAHMS U KOHIEMHIINH MperoaBaHusi yaeoHoro npeamera «Ousuka» B 00pa3oBaTeIbHbIX
opranmuzanusax Poccuiickoii @enepaliiu, pealn3yoluX OCHOBHbIE 00pa30BaTeIbHbIC MTPOTPAMMBbI.

Copep:xanuie mporpaMMsl 1o (GU3MKE HAMPaBICHO Ha POPMUPOBAHUE €CTECTBEHHO-HAYYHON
KapTuHbl Mupa odyudaromuxcs 10—-11 kiaccos npu o0yueHuu ux ¢pusznke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-EATEIBbHOCTHOTO 1noaxoa. [Iporpamma no ¢pu3nke COOTBETCTBYET TPEOOBAHHSIM
®I'OC COO k m1aHupyeMbIM JTUYHOCTHBIM, IIPEIMETHBIM U METAIIPEAMETHBIM pe3yJIbTaTaM
00y4eHHs, a TAKXKE YUUTHIBAET HEOOXOJMMOCTh PeaTH3alli MEXIIPEIMETHBIX CBS3eH (QU3UKH C
€CTECTBEHHO-HAYYHbIMU YUEOHBIMU IpeaMETaMU. B Hell onpenensoTcs OCHOBHBIE €N U3YUEHUS
(bU3MKN HAa YPOBHE CpeAHero oo1iero o0pa3oBaHus, MIIaHUPyeMble pe3yIbTaThl OCBOSHUS Kypca
(U3HKH: TNYHOCTHBIC, METANPEAMETHEIE, ITpeIMETHbIE (Ha 0a30BOM YpPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® [IIaHUpPYEMbIE PE3YyJIbTaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B TOM YHCIIE

MIpeIMETHBIEC PEe3yIbTaThI MO rojiaM O0yUeHUS;

e cozaep:xaHue yueOHoro nmpeamMera «Pu3nkay 1o rojgam o0ydeHusl.

dwu3nka Kak Hayka 0 HanboJee 00IMX 3aKOHaX MPHUPOJIBI, BEICTYIIAs B KAUECTBE YICOHOTO
MpeMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIIN BKJIaJ B CUCTEMY 3HaHUN 00 OKpPYKaloIleM MUpe.
konpHBIN Kypc GUBUKH — CUCTEMOOOPA3YIOIIHIA /ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIEKAT B OCHOBE MIPOIIECCOB U SIBICHUI, U3y4aeMbIX XUMUEH,
ouonorueii, pusnueckoit reorpadueii u acrpoHomueii. Micronp3oBaHne U aKTUBHOE TPUMEHEHUE
(bu3NYeCKUX 3HAHUHN ONPEIeNsieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHI B cepe
SHEPreTHKH, TPAHCIIOPTA, OCBOEHHUSI KOCMOCA, TIOJyYEHHUS! HOBBIX MaTEPHAJIOB C 3a/laHHBIMU
cBoiicTBaMHU U Apyrux. M3yueHnune Gpu3nku BHOCUT OCHOBHOM BKJIaJ B (pOPMHpPOBAHHE €CTECTBEHHO-
Hay4YyHOM KapTUHBI MHpa 00yJaromuxcs, B pOpMUPOBaHUE YMEHUN NPUMEHSATh HAyYHBIH METO]]
MO3HAHUS TPU BBHIOJHEHUN MU y4eOHBIX HCCIEIOBAHUH.

B ocHOBY kypca pu3uKu U1l ypOBHSI CpeHero oouiero o0pa3oBaHus MOJI0XKEH ps UIeH,
KOTOpBIE MO>KHO paccMaTpHUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBJISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEpKUT MaTepHaj U3 BCeX pa3zienoB (PU3MKH, BKIOYAET KaK BONPOCH KJIACCUYECKOH, Tak U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEHl MaTtepuall Kypca GU3uku o0beIUHEH BOKPYT
¢usnueckux teopuil. Begymmm B kypce siisiercst popMUpOBaHUE MPEACTABIEHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U MOJIeE.

Hoes cymanumapuzayuu. E€ peanuszanus npemnonaraet UCIoJIb30BaHHEe T'YMaHUTAPHOTO
noTeHIMana (pu3nueckoi HayKu, OCMBICIIEHUE CBS3HM Pa3BUTHs (PU3MKH C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U HKOJIOTUUYECKUMU MPOOIEeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npezamnonaraetT 3HaKOMCTBO € IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonoeuzayuu peannsyercsi HIOCPeICTBOM BBEIEHUS 3JIEMEHTOB CO/IEPIKAHMUS,
MOCBSIIEHHBIX SKOJIOITMUYECKUM ITPpOoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AaHbI C PA3BUTHEM TEXHUKH




1 TEXHOJIOTUH, a TaKkke 00CyKIeHUs TPOoOIeM palliOHAILHOTO MPUPOOIOIb30BAHUS U
HKOJIOTHYECKOM 0€30MacHOCTH.

CrepKHEBBIMH JIEMEHTaMH Kypca (pU3UKU Ha YPOBHE CPEAHET0 00IIero o0pa3oBaHuUs
ABISIOTCS (pu3rueckue Teopuu ((opMUpPOBAHKE TIPEACTABICHUN O CTPYKTYpE MOCTPOCHUS
¢busnueckoit Teopun, ponu GpyHIaMEHTATHHBIX 3aKOHOB U IPUHIIAIIOB B COBPEMEHHBIX
MIpPeJICTAaBICHUSIX O MPUPOJE, TPAaHUIIAX IPUMEHUMOCTH TEOPUA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX
SIBJIGHUH U MPOIIECCOB).

CucreMHO-esTeIbHOCTHBIN MOIX0 B Kypce (PU3UKU peau3yeTcsl MPEexie BCEro 3a CUET
OpraHu3aliy SKCIIEPUMEHTAIIBHOM e TeIbHOCTH 00ydaromuxcs. J{is 6a30Boro ypoBHs Kypca
(U3HUKHN — 3TO UCTIOIB30BAaHUE CHUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX IKCTICPUMEHTOB U
1abopaTopHBIX paboT, KOTOPHIE B MPOTrpaMMe 1Mo PU3NKE 0OBEIUHEHBI B OOIIHIA CITUCOK YICHHUECKHUX
MPAaKTUYECKHX paboT. Brienenue B yka3aHHOM IepedHe JIabopaTOpHBIX paboT, IPOBOIUMBIX IS
KOHTPOJISI U OLIEHKH, OCYILLECTBIISIETCS yYaCTHUKaMU 00pa30BaTEIbHOIO MPoLiecca UCXOS U3
0COOCHHOCTEH MIIaHUPOBAHUS U OCHAIIeHUs kKaOuHeTa pusuku. [Ipu s3ToM obecnieunBaeTcs OBlIageHUE
00y4aroIUMUCS YMEHUSIMU TPOBOAUTH KOCBEHHBIE U3MEPEHUS, UCCIIEI0BAHNUS 3aBUCUMOCTEH
(bu3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEATOKEHHBIX THITOTES.

Bonbiioe BHUMaHME yaeseTCs pEHIeHUIO pacYE€THBIX U Ka4yeCTBeHHbIX 3a1ad. [Ipu atom st
pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 33]1a4U C SIBHO 3aJJaHHON (PH3UUECKON MOJIEIBIO,
[IO3BOJISIFOIINE IPUMEHSTh N3Y4YEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjiena Kypca, Tak
Y MHTETPUPYsI 3HAHUS U3 pa3HbIX pa3/esioB. [l KaueCTBEHHbIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3aJlaHus Ha OOBSICHEHNE IPOTEKaHUs (PU3NYECKUX SBJIEHUHN U IPOLIECCOB B OKPYKAIOILEH KU3HU,
TpeOytonire BpIOOpa Gu3ndeckoil MO  JIJIsl CUTyalluH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusmu GI'OC COO k mMaTepuanbHO-TEXHUYECKOMY 00ECIIEUeHUIO
yueOHoro mpoiiecca 0a30BbIil ypOBEHb Kypca (PU3UKU HA YPOBHE CpelHEero o0Iiero oopa3oBaHus
JIOJKEH M3YYaThCs B YCIIOBUAX MPEAMETHOTO KaOMHeTa (PU3UKU WM B YCIIOBUSX UHTEIPUPOBAHHOTO
KaOWHeTa MPeMETOB €CTECTBEHHO-HAYYHOTO ITUKIa. B kabuHeTe GU3UKU TOKHO OBITh HEOOX0IUMOE
nabopaTtopHoe 000py10BaHUE ISl BBIIOJIHEHUS YKa3aHHBIX B IporpamMme 1o Gu3NKe Y4eHUYECKUX
MPaKTUYECKUX PadOT U AEMOHCTPALlMOHHOE 000pYI0BaHUE.

JleMoHcTpanroHHOe 000pynoBaHue GOPMUPYETCS B COOTBETCTBUM C IPUHIIMIIOM MUHUMAJIbHOM
JIOCTaTOYHOCTH U 00€CIeYNBAET IOCTAHOBKY MEPEUYHCIEHHBIX B IIpOrpamMme 1o (GU3HKe KIF0UEBbIX
JEMOHCTPALIMI 17151 UCCIEIOBAHMS N3Y4a€MbIX SIBIICHUN U MPOLIECCOB, SMITUPUUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHI.

JlaboparopHoe 000pyI0BaHHE sl YICHUYECKUX MPAKTUIECKUX paboT popMHUpyeTcs B BHIE
TEMaTHYECKUX KOMIUIEKTOB U 00ECIIeUnBaeTCs B pacy€Te OAHOr0 KOMIUIEKTa Ha ABYX O0y4YarOlUXCs.
TemaTudeckre KOMIUIEKTHI 1a00paTOPHOTO 000PYIOBaHUSI IOJKHBI OBITH MMOCTPOEHHI Ha
KOMILIEKCHOM HMCTIOJIb30BAHUH aHAJIOTOBBIX M IIU(PPOBBIX TPUOOPOB, a TAKIKE KOMITHIOTEPHBIX
M3MEPHUTENBHBIX CHCTEM B BUJIE ITU(POBBIX JTa00OpaTOPHUH.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHUE UHTEpECA U CTPEMIICHHUS 00yUaIOUINXCA K HAYYHOMY U3Y4YE€HUIO IPUPOJbI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/IE MTO3HAHUS U (JOPMUPOBAHUE

HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;
e (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ylibTaTa U3yuyeHHUsI OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;




e (opmupoBaHue yMEHUI OOBSICHSITH SIBJICHUS C UCTIOJIb30BaHUEM (PU3NYCCKUX 3HAHUN U
HAYYHBIX JOKA3aTEeIbCTB;
e (opMHUpOBaHHE NPEACTABICHUN O PO (PU3UKU JIJIsl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.
JloCTIKEHHE ITHX IIeJIei 00ecTieunBaeTCsl PEICHUEM CIIEAYIOIINX 3a/1a4 B IpoIiecce H3yUCHUs
Kypca (HU3UKU Ha yPOBHE CPEIHETr0 00IIEro 00pa3oBaHMs:
e npuoOpeTeHre CUCTEMbI 3HAHUH 00 00X (PU3UIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIFOYAsT MEXaHHUKY, MOJICKYJISIPHYIO (DU3HKY, JJIEKTPOJHHAMUKY, KBAHTOBYIO
(hU3UKY M 3JIEMEHTHI aCTPO(DHU3UKH;
e (opMHUpOBaHHE YMEHHI MPUMEHATh TEOPETHUECKIE 3HAHUS ISl OOBACHEHUS (PU3NIECKUX
SIBIICHUI B IPUPOJIC U JIJIsl IPUHSTHUS TIPAKTUYECKUX PEIICHUI B TIOBCEAHEBHOM KHU3HH,
® OCBOCHHE CIIOCOOOB pEIICHHsI Pa3IMYHbBIX 33Ja4 C SBHO 3a/IaHHON (PU3UUECKOI MOJIENbIO,
3ajJa4, MoApa3yMeBaIOLINX CAMOCTOSTENFHOE CO3JaHne (PU3NIECKON MOIEIH, a1eKBaTHOM
YCIIOBHSIM 33J1a4H;
® TOHMMaHHE (U3NIECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPOHCTB U
TEXHOJIOTUIECKUX MPOIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPENY;
® OBJIQJICHUE METOJIJAMH CAMOCTOSATEIBHOTO IJIAHUPOBAHUS U TIPOBEICHUS (PU3HUECKUX
HKCIEPUMEHTOB, aHAIN3a U HHTEPIIPETAUH WH(POPMALINHU, OTIPEAEIICHHS TOCTOBEPHOCTH
MOJTyYEHHOTO PE3yIbTaTa;
® CO3JIaHUE YCIIOBHU JIJISl pPA3BUTHUSI YMEHHI TPOCKTHO-MCCIICIOBATEIBCKOM, TBOPUYECKOM
JeSITeTbHOCTH.
Ha n3ydenue ¢pusuku (60a30BbIid ypOBEHB) Ha YPOBHE CPEAHETO 00IIEro 00pa3oBaHUs OTBOAUTCS
136 gacos: B 10 kmacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEJENIO).
[Ipemiaraemsrii B mporpaMme 1o Gpu3nKe nepedeHs JabopaTOPHBIX U MPAKTHIECKUX padoT
SBIISICTCS PEKOMEH/I0BaHHBIM, YUUTENb JIe1aeT BIOOP MPOBECHUS 1a00PaTOPHBIX pabOT U OIBITOB C
y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJarouXcsl.




COJEPKAHUE OBYYEHUSA

10 KJIACC

Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA
®dusuka — HayKa o npupojae. Hayunble MeTO/ bl TO3HAHUS OKpY>Karo1ero Mmupa. Ponb
SKCIIEPUMEHTA U TEOPHUH B MPOLIecce MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue Gpu3ndeckux sBjieHul u npoueccoB. Hayunsie runoressl. @u3ndeckue 3aKOHbI U
Teopuu. ['paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Poinb 1 MecTo Gpu3nKu B JOPMHUPOBAHUN COBPEMEHHON HayYHOU KapTUHBI MUPA, B IPAKTHYECKON
JEeITEeIbHOCTH JII0AEH.

Jlemoncmpayuu

Amnanorosbie U U(PPOBBIE U3IMEPUTEITBHBIEC TPHOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3zpen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe 1BukeHue. OTHOCUTEIbHOCTh MEXAHUYECKOT0 IBUKeHUsA. Cuctema oTcuéra.
Tpaexropus.

[lepemerienue, CKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. Cll0)KeHHE IEPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSMOIMHEWHOE ABIKEHHE. | pad Ky 3aBUCUMOCTH KOOPMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILECHNS MaTEPUATIbHOU TOUKH OT BPEMEHHU.

CBobosHoe naseHue. Y cKkopeHre cBOOOHOIO HaIeHHs.

Kpuonunelinoe nuxkenue. JIBuxeHne MaTEpUaIbHON TOUKH IO OKPYKHOCTH € TIOCTOSIHHOM 110
MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEIHas ckopocTk. Ilepuo u yactora obparieHusl.
IleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHnueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHUE: CITUAOMETD, ABM)KEHNE CHAPSAI0B, LIETTHbIE
U pEMEHHBIE MIEPEIAYUH.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, WILTIOCTPALis KHHEMAaTHYECKUX XapaKTePUCTHK JIBUKECHHUS.

[IpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomEeHHOro MO YII0M K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaACHUS.

Hanpasiienue ckopocTH npu IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LIEIbIO OMpeIeIeHHs] MTHOBEHHON CKOPOCTH.
HccnenoBanune COOTHOIIEHUS MEXAY IMYTSMHU, POIEHHBIMH TEJIOM 3a MOCJI€0BaTEIbHbIE PABHbBIE

MPOMCIKYTKHU BPEMCHU ITPHU PABHOYCKOPCHHOM JIBUKCHHU C HadaJbHOU CKOpPOCTBIO, paBHOﬁ HYIIIO.
I/I3y‘-ICHI/IC ABHUIKCHUS HIApHKaA B BSI3KOM JKUJIKOCTH.

N3ydenue nBuxkeHus Teia, OpOIMIEHHOTO TOPU30HTATBHO.
Tema 2. lunamuxa

[Ipunnunn otHOcHTenbHOCTH ['anmunes. [lepBsiii 3akoH HeroToHa. MHEpumanbHbele CHCTEMBI OTCUETA.




Macca tena. Cuna. [Ipuniun cynepnosuiuu cuil. Bropoit 3akon HeroToHa 17151 MarepualibHOM
Touku. Tpernii 3akoH Hpl0TOHA [l MATEpUAIIBHBIX TOYEK.

3akoH BceMupHoro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (okosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXKEHUS U cuia TpeHus nokost. Koadduuuent tpenus. Cuna conpoTuBIeHUs IpHU IBUKEHUHN Tela
B )KUJIKOCTHU WJIH rase.

[TocTynaTtenbHOE U BpallaTesIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TeJa.

MOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHusl. [1nedo cuisl. Y ciloBus paBHOBECHS TBEPLOTO TeEa.

TexHudeckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHUE: ITOAINUIIHUKY, IBU)KEHUE UCKYCCTBEHHBIX
CIIlyTHUKOB.

Jlemoncmpayuu
SIBrieHne nHepuUH.
CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TE.
Bropoii 3akon HeroToHa.
H3mepenue cui.
CioxeHue cuil.
3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeopMaIuu.
HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U MAJCHUH.
CpaBHEHHE CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKCHUSI.
VYcnoBust paBHOBecHst TBEPAOTO Tenia. Busbl paBHOBECHS!.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3ydenue nBuxenust Opycka 1o HaKJIOHHOMH MIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pasiie, OT
ux aepopMaium.
UccnepgoBanue ycnoBuii paBHOBECHS TBEPJOTO TeJA, UMEIOIIETO OCh BPALICHHUS.
Tema 3. 3axonvt coxpaneHus 6 mexaHuke
Nmmynbsc MaTepuaibHON TOYKH (Tela), CACTEMbl MaTepUaIbHBIX TOUEK. IMIynibe CUITbI 1
M3MEHEHNE UMITYJIbCca TeJla. 3aKOH COXPaHEHUs UMITyJibca. PeakTHBHOE IBIKEHHE.
Pabota cuibl. MOIITHOCTE CHITHI.
Kunetnueckast sHeprusi MaTepranbHON TOUKH. Teopema 00 H3MEHEHUH KUHETUYECKOM SHEPTUH.
[TorenumanwsHas sueprus. [loTeHnnanpHast sHeprus ynpyro n1ehopMUPOBAHHON TPYKUHBI.
[ToTenuuanpHas SHeprus Teina BOIM3M MOBEPXHOCTH 3EMITH.
[ToTeHnmanpHbIe U HEMOTEHIMABbHBIE CUJIbI. CBSI3b PAa0OTHI HEMOTEHIIMATBHBIX CHII C U3MEHEHUEM
MEXaHWYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXpPaHEHUsI MEXaHUYECKON IHEPTHUH.
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHUYecKue yCTPOMCTBA U IPAKTUIECKOE TPUMEHEHHUE: BOAOMET, KOTIEP, MPY>KUHHBIN MUCTOJIET,
JBIKEHUE PaKeT.
Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCa.
PeakTuBHOE ABMKEHUE.
[Tepexon mOTeHNIMATHLHON YHEPTUH B KHHETHUECKYIO M OOpaTHO.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3yuenne abCoOMOTHO HEYNPYTOTO yaapa ¢ MOMOMIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.




HccnenoBanue cBsi3u pabOTHI CUIIbI C U3MEHEHUEM MEXaHWYEeCKOM SHEPTuu Tella Ha IpUMepe
pacTsKEHUs PE3MHOBOTO KIyTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOIHMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE MOJOXKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU U UX ONBITHOE 00OCHOBAHUE.
Bbpoynosckoe nuxkenue. uddysus. Xapakrep IBHKEHUS U B3aUMOICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHus ra3oB, KUAKOCTEH U TBEPBIX TeNl M OObSICHEHHE CBOICTB BEIllECTBA HA OCHOBE
3TUX MoJeneil. Macca u pa3mepsl mosiekyi. KonnuectBo Beutectsa. [loctositHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UEAIBHOTO
ra3a. AOCoJIOTHas TeMIEpaTypa Kak Mepa CpeHEN KHHETUUECKON 3HEPTUU TEMIOBOrO JIBUKEHUS
yactul rasa. [lIkama remneparyp KenbBuna. ['a3oBble 3ak0oHbl. YpaBHeHHe MeHneneeBa—Kianelpona.
3akoH JlanbroHa. M30mpoiecchl B ueaibHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA.
I'paduueckoe npencraBieHNe U30MPOILIECCOB: U30TEPMa, U30X0pa, H300apa.

TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOLINE TUCKPETHOE CTPOSHHE BELLECTBA, (POTOrpaduu MOJIEKYJ OPraHUYECKUX
COCIMHEHU.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUIKECHHUSI.

Mopgaens onbiTa [lTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOT'O B3aUMOACHCTBUA.

Mopenb, HIUTIOCTPUPYIOLLAs IPUPOJLY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OnbIThL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre Macchl BO3yXa B KJIaCCHOM KOMHATe Ha OCHOBE U3MEPEHUI 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKeHHOTo Tra3a.

Tema 2. Ocnosvt mepmoouHamurku

Tepmoaunamuueckas cucreMa. BHyTpeHHsIsI SHEpTrHsl TEPMOIMHAMHUYECKONW CUCTEMBI U CIIOCOObI €€
n3MeHeHus. KonudecTBo TemnoTsl U paboTta. BHyTpeHHsIs1 SHEprysi 0IHOATOMHOTO UJealIbHOTO Ta3a.
Bunel Temonepenayn: TENIONPOBOIHOCTD, KOHBEKLNSA, U3TYyUCHHE. Y A€IbHASA TEIIOEMKOCTD
BeniecTBa. KoanmuecTBo TEMIOTHI IpH TEILIONEpEaAye.

[Tonsitue 06 anuabaTHoM mporiecce. [lepBriil 3akoH TepMouHaMuKU. [IpuMeHeHne mepBoro 3aKoHa
TEPMOJMHAMUKH K n3onponeccam. I'paduyeckas uHTepnperanus padboThl rasa.

Bropoii 3akon TepmoanHamMuki. HeobpaTuMOCTs TPOIIECCOB B MPUPO/IE.

TennoBsie mammHbl. [IpuHIUIEL AeiicTBUS TemaoBbIX MamuH. [IpeoOpa3oBanus sHEpruu B
TeroBbIX MamuHax. Koagdunument nonesHoro aeiicreus termoBoit mamunbl. L{uka Kapao u ero
KOA(QPHUIHUEHT MOJIE3HOTO AeHCTBUS. DKOJOTHUECKUE MTPOOJIEMBI TETIIOIHEPTETUKH.

TexHn4yeckue ycTpoiicTBa U NPaKTUIECKOE IPUMEHEHNE: JBUTATEb BHYTPEHHETO CTOPaHus,
OBITOBOM XOJIOAUIBHUK, KOHAUITUOHED.

Jlemoncmpayuu




W3MmeHeHre BHYTpEHHEH 3HEPTUHU Tela IPU COBEPIIEHUH pabOThI: BbUIET MPOOKU U3 OYTHUIKH MO
JeMCTBUEM CXKATOT0 BO3/lyXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTEM TpeHUs
(BuaeOIEMOHCTpAIIHS ).

W3meHeHne BHyTpeHHEN 3HEpTUHU (TeMIepaTypsl) Tejla Ipy TEIUIonepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTelNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3Mepenne yienbHOM TeMIOEMKOCTH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazoswvie nepexoont

[TapoobpazoBanue u koHAeHCanus. VicnapeHue u kuneHue. AGCOMIOTHAS U OTHOCHTEIbHAS
BJIQKHOCTH BO3/1yxa. HacklleHHslii nap. Y ienpHas TeroTa napooopazoBaHusi. 3aBUCUMOCTh
TEMIEPATypbl KUIIEHUS OT J1aBJICHUS.

Teépmoe Teno. Kpucrammmueckue u amopdHbIe Tena. AHU3OTPOMHS CBOWCTB KPUCTAILIOB. JKuakue
kpuctajuibl. CoBpeMeHHble MaTepuaiibl. [naBnenne u kpuctaiumzanus. Y 1ejabHas TeraoTa
riaBnenus. Cyomumarus.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHnuecKkue ycTpocTBa U MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTUH MOIY4YEHUs] COBPEMEHHBIX MaTEPHUAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX [1APOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoOsl U3MepeHus BIKHOCTH.

HaGmronenue HarpeBaHus U MJIaBICHUS KPUCTALTHYECKOTO BEUIECTBA.

JleMoHCTpanust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMmnka

Tema 1. Inekmpocmamuxa

OnexTpuszanus Tel. JNeKTpUuYecKui 3apsa. JIBa Buia anekTpudeckux 3apsanos. [IpoBognuky,
JUDJIEKTPUKHU U TIOITYIPOBOAHUKH. 3aKOH COXPAaHEHUS DJIEKTPUUECKOr0 3apsija.

B3aumopeiictsue 3apsn0B. 3akoH Kynona. TouedHbIl 3JI€eKTpUUECKUN 3apsf. DJIEKTPUUIECKOE TOJIE.
Hanpspk€HHOCTD 21eKTpruecKoro nois. [IpuHnun cynepno3uunn aIeKTpu4eckux noei. JInnun
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

Pabora cun sanexrpocrarnueckoro nois. [lorenuuan. Paznocts norennunanos. [IpoBoauuku u
IUBJIEKTPUKHU B DJIEKTPOCTATHYECKOM MoJie. J(uanexTpuueckas NpoOHUIAeMOCTb.

DnekTpo€MKocTh. KoHIeHCcaTop. DIEKTPOEMKOCTh MIIIOCKOT0 KOHAEHCATOpa. DHEPT U
3apsHKEHHOI0 KOHAEHCATOpA.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: AIEKTPOCKOIL, JEKTPOMETP,
AJIEKTPOCTaTUYECKAas 3alIUTa, 3a3eMIIEHUE IEKTPOIIPUOOPOB, KOHIEHCATOP, KOMTUPOBAIBHBIN
anmnapar, CTpyMHBIH IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U MPUHIUIT ACUCTBUS IIEKTPOMETPA.




B3anMopeiicTBre HadNEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DnexTpocTaTHuecKas 3aluTa.

JIMDJIEKTPUKHU B 3JIEKTPOCTATUUECKOM I10JIE.

3aBUCHMOCTD IEKTPOEMKOCTH INIOCKOI0 KOHJIEHCATOPA OT IUIOLIAAH TUIACTUH, PACCTOSHUS MEXIY
HUMH U JUAJIEKTPUYECKON IPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 31eKTpoEMKOCTH KOH/IEHCATOPa.

Tema 2. llocmoannwiit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTPUUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTpUUecKoro Toka. Microunuku toka. Cuia
ToKa. [loCTOsIHHBII TOK.

Hanpsixenue. 3akon Oma aJid y4acTka Lenu.

DIeKTpUYECKOe CONPOTUBIIEHUE. Y IeJIbHOE CONPOTUBIIEHUE BelecTBa. [locnenoBarensHoe,
napajuieJIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH Jxoymns—JIenna. MOmHOCTB 3IEKTPHUUECKOTO TOKA.

DNEeKTPOABUKYIIAsl CHJIa U BHYTPEHHEE COMMPOTUBIICHHE UCTOYHUKA TOKA. 3aKoH OMa 11 MOJTHOM
(3aMKHYTOI) 251ekTpuueckoit nenu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAs TPOBOIUMOCTH TBEPABIX METANIOB. 3aBUCUMOCTh COTMPOTUBIICHUSI METAJUIOB OT
Temreparypbl. CBEpXITPOBOIUMOCTb.

DneKkTpruyecKkuil TOK B Bakyyme. CBOMCTBA IEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHAsI U TPUMECHAs IPOBOJUMOCTD MOTYNPOBOIHUKOB. CBOMCTBA pP—-
nepexoa. [lomynpoBoJHUKOBBIE TPHUOOPHI.

DIEeKTPUYECKHUI TOK B pacTBOpax M paciuiaBax 3JE€KTPOJIMTOB. DIIEKTPOIUTHUECKAs JUCCOLMAIIUS.
OnexTponus.

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HecaMOCTOSITeNbHBIN pa3psia. Monnus. [1nasma.

TexHu4eckue ycTpocTBa U MPAKTUYECKOE TPUMEHEHHUE: aMIIEpPMETP, BOJITMETP, PEOCTaT,
HMCTOYHHUKHU TOKA, JIEKTPOHATPEBATEIbHBIC TPUOOPHI, IJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COTIPOTHUBIICHHUS, BAKYYMHBIN JHOJI, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYPOBOJHUKOBBIN O,
rajbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HapsHKEHMS.

3aBUCHMOCTb CONPOTUBIICHUS IMJIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IJIOIIAIN TONEPEUHOTO
CEUYCHHS U MaTepHaa.

CwmerianHOe COeTMHEHUE TTPOBOTHUKOB.

[IpsiMmoe n3MepeHne IMEKTPOABIKYIIEH critbl. KOpoTKoe 3aMbIKaHNE TAIbBAHUYECKOTO JIEMEHTA U
OIICHKA BHYTPEHHETO COTIPOTHUBIICHHUS.

3aBUCHMOCTbH COMPOTUBIIEHUS METAIJIIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OaHOCTOPOHHSISE TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomuol

N3ydeHne cMeIaHHOro COeIMHEHHS pE3UCTOPOB.




W3MepeHune 31eKTpoIBUKYILEH CUIIbl HCTOUHUKA TOKA U €r0 BHYTPEHHET0 COIPOTUBIICHMS.

Habmonenue anekrpornusa.

MesknpeaMeTHbIe CBS3H

N3zyuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kinacce ocyniecTBisieTcs ¢ yaéTom
COZIepIKATEIBbHBIX MEKIIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHUKH, OMOJIOTHH, XUMHUH, Teorpapuu u
TEXHOJIOTUH.

Mesicnpeomemuvie nonamusi, CBA3aHHbIE C U3YYEHUEM METOJI0B HAyYHOI'O TIO3HAHUS: SIBJIICHHE,
Hay4HbIH (akT, runoresa, pu3nuecKas BeIMYUHA, 3aKOH, TEOpUsl, HAOJIIOJCHUE, SKCIIEPUMEHT,
MO/JIJINPOBAHHE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHH, JIMHEHHAsA (yHKIMA, napadoia, runepoosna, ux
rpaduKu U CBOMCTBA, TPUTOHOMETPHYECKUE (PYHKIIUHU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHTEHC,
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIMH HA OCH KOOPJIAUHAT, CI0KEHHUE
BEKTOPOB.

Buonoeus: Mexanndeckoe JBHKEHUE B )KUBOU npupoae, 1uddys3usi, ocMoc, Term1000MeH )KHUBbIX
OpPraHu3MOB (BUbI TEIUIONEPEAaUYH, TEINIOBOE PABHOBECHUE), HIIEKTPUUYECKHE SBJICHUS B )KUBON
IIpUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BELECTBA, MOJIIpHAsI
Macca, TEIJIOBbIE CBOWCTBA TBEPBIX TEJ, )KUJIKOCTEH U ra3oB, 3JEKTPUUECKHE CBOMCTBA METAIJIOB,
ANEKTPOIUTUYECKAS IUCCOIMALIMSL, FaJIbBaHUKaA.

T'eoepaghus: BMaxxHOCTHh BO3IyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUe IBUKEHHUM C UCIIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B TEXHUKE,
MOJIIIUITHUKY, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE (pakeTa, BOJAOMET U JIpyrue),
JIBUraTellb BHYTPEHHEr0 CrOpaHus, apoBasi TypOuHa, ObITOBOI XOJI0IMIBHUK, KOHJUIIMOHED,
TEXHOJIOTUH MOJIy4EHHsI COBPEMEHHBIX MaTepHaJIOB, B TOM YHCIIE HAHOMATEPHUAJIOB, U
HaHOTEXHOJIOTUH, JIEKTPOCTATHYECKas 3aIIUTA, 3a3€MJICHHE IEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH
MIPUHTED, JEKTPOHArpeBaTeNbHbIE MPUOOPHI, EKTPOOCBETUTENbHBIE PUOOPHI, FAJIbBAaHHKA.

11 KJIACC

Pazjen 4. DaekTpoauHaMunka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHL. B3anmoielicTBHE MOCTOSSHHBIX MarHuTOB. MarautHoe nose. Bektop
MarHUTHON MHAYKIUU. [[pUHIUT CYyNeprno3uliii MarHUTHBIX ToJieil. JIMHUY MarHUTHOW WHIYKIIHH.
Kaprtuna nuHuit MarHuTHONW MHAYKIIUU TOJISI TOCTOSTHHBIX MarHUTOB.

MarnuTtHO€e noJjie TPOBOJHUKA ¢ TOKOM. KapTuHa JIMHUI HHIYKIIMH MAarHUTHOTO TIOJIS ITTMHHOTO
MPSIMOTO TIPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOT'O MPOBOJIHMKA, KaTYIIKU ¢ TOkoM. OmbIT DpcTena.
B3anmopeiicTBre TPOBOAHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna JlopeHnua, e€ Moynb U HanpaBlieHHue. [[BukeHne 3apsyKeHHOM YacTHUIIbl B OJHOPOAHOM
MarHuTHOM Tofie. Pabota cumsl Jlopenia.

SIBneHue HNEKTPOMArHUTHOU MHAYKIMH. [I0TOK BeKTOpa MarHUTHONW MHAYKIUU. DIEKTPOABIKYILAS
CWJIa MHAYKIUU. 3aKOH AJIEKTPOMAarHuTHOU nHAyKimnu Dapanes.

BuxpeBoe anekTpudeckoe mose. DIeKTPOABIKYIIAs CHIa UHAYKIIUHA B IPOBOAHUKE, JBUKYIIIEMCS
MOCTYIATEIbHO B OJJHOPOTHOM MarHUTHOM TIOJIE.




[IpaBuio Jlenna.

WNHayKTUBHOCTG. SIBIEHME CAMOMHAYKIIMU. DIEKTPOABIIKYILAs CUJIa CAMOMHAYKIIHH.

3Hepr1/1;1 MAarauMTHOIO ITOJIA KaTyIlIKU C TOKOM.

DNeKTPOMarHuTHOE IoJIe.

TexHuueckne yCTpOfICTBa 1 NPAaKTUYICCKOC MPUMCHCHUC! ITIOCTOAHHBIC MAarHUTHI, 3JICKTPOMAlrHUTHI,

QJICKTPOABUTIATCIIb, YCKOPHUTECIN 3JICMCHTAPHBIX YaCTUL, MHAYKIIMOHHAA I1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO MOJIS.

B3anmMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHAYKIIUH.

IIpaBuiio Jlenua.

3aBUCUMOCTb AJIEKTPOJABUKYILEH CUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MAarHUTHOT'O ITOTOKA.
SIBneHne caMOMHIYKIUU.

Vuenuueckuii s3xcnepumenm, 1a6opamophvie pabomul

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

Hccnenoanue nercTBus MOCTOSHHOTO MAarHATA HA PAMKY C TOKOM.
HccnenoBanue sABiIeHUS 3JIEKTPOMAarHUTHOM MHTYKIIUU.

Pa3pen 5. Kojie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KOJ1e0aHUA
Konebarenbnas cuctema. CBoOOAHBIE MEXaHUYECKHE Koliebanus. ["apmoHnyeckue KonedaHus.

Ilepuon, yactoTa, ammuTyAa u ¢asza konaedanuil. [lpyxuHHbIN MasTHUK. MaTemMaTHYeCKU MasTHUK.

VYpaBHeHHe rapMoHNUecKuX Konebanuil. [IpeBpaiiienue 3Heprun Npu rapMOHMYECKUX KOJIeOaHUX.

Konebartenbublit KOHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE KOJe0aHus B UAECaIbHOM

KoJIe0aTeIbHOM KOHTYpC. Anwnanorus MCKAY MCXaHUYCCKUMHU U JJICKTPOMAariMTHbBIMU KOJIeOaHHSIMU.

®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUH B UJI€ATbHOM K0JIe0aTeIbHOM KOHTYpE.

Hpe,[[CTaBJ'IeHI/IC 0 3aTyXaruunx KOoJIcOaHMSX. BLIHY)KHCHHBIG MeXaHHUYEeCKHe KocOanus. Pe3oHaHc.

BLIHY)KI[GHHBIC OJICKTPOMAIrHUTHLIC KoJIeOaHMsI.

[Tepemennsiii Tok. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOI0 TOKA.

AMHJ’II/ITyI[HOC 151 HeﬁCTBYIOHlee SHAYCHUC CUJIbI TOKA U HAIIPSKCHU .

Tpancdopmarop. [IponsBocTBo, nepenaya U NOTPEOICHUE ITEKTPUUECKON IHEPTUH.

DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE 3eKTposHepruu. KynpTypa ucnoiab30BaHus

3JIEKTPOIHEPTUY B MOBCEHEBHOM KU3HM.

TexHrM4ecKkue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: JIEKTPUUECKUI 3BOHOK, TEHEPATOP

NEPpEMCHHOT'O TOKA, JIMHUU 3JICKTpONICpeaay.

Jlemoncmpayuu
HccnenoBanue mapameTpoB KosiedaTeNbHOM crucTeMbl (IPY>KUHHBIN WK MaTeMaTHYECKUN

MasiTHUK).

Hab6mronenue 3aryxaronux Kojie0aHu.
HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJIeOaHUH.




Hab6mronenue pezonanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJIEOaHHUS.

OcuumiorpamMmsl (3aBUCUMOCTH CHIIBI TOKA U HAIIPSKEHUS] OT BPEMEHH ) JJIsI SJIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3onanc npu nocienoBaTeabHOM COSIMHEHUH PE3UCTOPA, KATYIIKU UHIYKTUBHOCTH U
KOHJICHCATOopA.

Mogenb TUHUY 3JIEKTPOIIEepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue 3aBUCUMOCTH IIEpUOA MaJIbIX KOJIEOaHUI Ipy3a HA HUTU OT JUIMHBI HUTU U MaccChl
rpysa.

HccnepnoBanue nepeMeHHOro TOKa B MU U3 MOCJIEI0BATEILHO COSMHEHHBIX KOHICHCATOPAa,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHblE 60THbL

Mexanuueckue BOJIHBI, ycloBus pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHHs U JUTHHA
BoHEL. [lonepeunsie u npoaonbHbIe BoHBL. UHTepdepenius u nudpakius MEXaHn4ecKuX BOJH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS U3TYUYSHHSI SJICKTPOMAarHUTHBIX BOJIH. B3anmuast
opueHranus BekTopoB E, B, V B anekrpomarauTHoi BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHUe, IpeJoMIIeHHE, Noyigpu3anus, Audpakuus, uatepdepenius. CKkopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[xana sneKTpOMarHuTHBHIX BOJIH. [I[puMeHeHNEe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBsI3U U TeleBUACHU. Pagunonokarus.

DIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPeIbl.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: MYy3bIKaJIbHbIE HHCTPYMEHTHI,
yIAbTPa3BYKOBAs IUarHOCTUKA B TEXHHUKE U MEIUIIMHE, pajiap, paAuoONpUEMHUK, TEIEBH30p, aHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE TOTIEPEYHBIX U TIPOJIOJILHBIX BOJIH.

Koneb6mromnieecs Teno kak MICTOYHUK 3BYKA.

HaGmronenue otpakeHus U MPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu u AUPpakini MEXaHUIeCKUX BOJH.

3BYKOBOM pEe30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYAON U YaCTOTON KOJIeOaHHIA.

HccnegoBanue CBOMCTB IEKTPOMArHUTHBIX BOJIH: OTPAaKEHUE, TPEIIOMIIEHUE, MOJISIPU3ALINS,
nudpakus, UHTeppepeHLus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUE CBETa B OAHOPOIHOM cpene. Jlyd
cBera. ToUeUHBIN HCTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHu B IIIOCKOM 3epKale.

[Ipenomiienue cBeTa. 3aKOHBI TPETOMIICHUS CBETA. AOCOTIOTHBIN MMOKA3aTeNb MPEIOMICHHUS.
[Tonnoe BHyTpeHHEe oTpaxeHue. [IpenenpHblil yroi MOJIHOr0 BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus cBeta. CrnoxkHbIi cocTaB 6enoro cBera. LIBer.




Cobwuparonue u paccenBaroniue JUH3bL. ToHKast TnH3a. POKYyCHOE pacCTOSIHUE U ONTHYECKas CUjia
TOHKOH uH3BL. [locTpoeHne n300paxeHnii B COOMpAaOUX U pacCenBaoUINX JInH3ax. Dopmyna
TOHKOM JIMH3EI. Y BEJIMUCHHE, TaBacMO¢e JTUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKU.

BonroBas ontuka. MHTEepdepenins cBeta. KorepeHTHbIC HCTOUHUKH. Y CIIOBUST HAOIOICHIS
MaKCHUMyMOB U MUHUMYMOB B HUHTE€P(PEPEHLIMOHHON KapTHHE OT JIBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakius ceera. AudpakuronHas pemérka. Y ciaoBue HaOI0IeHUS TJIaBHBIX MAaKCUMYMOB IPH
MaJeHu MOHOXPOMATHUECKOI0 CBeTa Ha TUGPAKIIUOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHUE: OUKH, JIyIa, GOToarnmapar,
MPOEKIIMOHHBIN anmapar, MUKPOCKOII, TeJIECKOI, BOJIOKOHHAs ONITHKA, TU(PPAaKIIMOHHAS peIIETKa,
HOJIIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHune, OTpaKeHHEe U IpejoMieHue ceeta. OnTrudeckue mpruodopshl.

[TonHoe BHyTpeHHee oTpaxeHue. Moienb cBETOBOA.

HccnenoBanmne cBOWCTB U300paxKeHH B TUH3aX.

Mopenn MUKpOCKOMA, TEIECKOIIA.

HaGimronenne naTepdepeHIm cBera.

HaGmonenne nudpakmuu cBera.

HaGirotenne aucriepcuu cBera.

[Tonyyenue cnekTpa ¢ HIOMOIIBIO PU3MBI.

[Tonydenue crekTpa ¢ HTOMOIIbIO U(PPAKINOHHON PEUIETKY.

Habmroienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne nokasaresns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB 300paXKeHH B TMH3aX.

HaGmronenue qucnepcuu cera.

Paznen 6. OcHOBBI crieMATbHOM TEOPUH OTHOCHUTEILHOCTH
['panu1IbI TPUMEHUMOCTH KJIACCUYECKON MexaHUKU. [locTynaTel cienraibHON TEOpUn
OTHOCHUTEIIbHOCTH: UHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETA B BAKyyMe€, IPUHLIUAI OTHOCUTEIIBHOCTH
DOWHIITEWHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JJIUHBI.
DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl C PHEPTUEH U UMITYJIHCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Paszpen 7. KBanToBas pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®otonsl. opmyna [Inanka cBsi3u sHEprun (HOTOHA € €ro YacTOTON. DHEPrusi U UMIYJIbC (POTOHA.
OtkpeiThe u uccnegoBanue Gorordpdexra. Onpitel A. I'. Cronerosa. 3akoHs! poTordpdekra.
VYpaBuenue Diinmreitna i poroaddexra. «KpacHas rpanuna» hororddexra.
Hasnenue ceera. OneiTel [1. H. JleGenena.
XnMuyeckoe IeHCTBHE CBETA.




TexHMUecKUe yCTPOUCTBA M TPAKTUYECKOE IPUMEHEHHE: (POTOAIEeMEHT, (POTOIATINK, COTHEUHAS
Oarapesi, CBETOAHOI.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE C IUHKOBOU IIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTodddekra.
CBeTOoauOI.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopa o paccesauio o -uactuil. [Imanerapras monennb
atoMma. [Toctynater bopa. U3nydenue u noriomnenrue (OTOHOB MPHU MEPEX0JIE aTOMa C OAHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CrieKTp ypOBHEN SHEPTrUU aTOMa BOJIOPO/A.
BoustHoBBIE cBOMcTBa yacTull. Bonubl ne bpoinsa. KopryckynisspHO-BOJIHOBOM Tyanu3M.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyUCHHE.
TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN aHaIHU3 (CIIEKTPOCKOIT),
J1a3ep, KBAaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Pezepdopra.
Onpenenenye AJIMHBI BOJIHBI JIa3epa.
Habnronenne muHeyaThIX CIEKTPOB U3ITyYCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul
Hab6mronenue nuHeiRyaToro CriekTpa.
Tema 3. Amomnoe a0po
DKCIEPUMEHTBI, JOKA3bIBAIOIINE CIIOKHOCTh CTpOeHUs sapa. OTKPbITHE PAIMOAKTUBHOCTH. ONBITHI
Pesepdopna no onpeaenenuio cocraBa painoaKTUBHOTO u3nyueHus. ColicTBa anbda-, 6bera-, raMma-
n3inydeHus. BausiHue paagnoakTUBHOCTHU Ha KMBBIE OPTaHU3MBI.
OTtkpsiTHE IpoTOHA U HeWTpoHa. HykionHast moaens siapa ['elizenOepra—lBanenko. 3apsin sapa.
Maccosoe uncio sapa. M3otomsl.

Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. ['amma-uznydyenue. 3aKoH
PaZMoaKTUBHOIO pacmaja.

DHeprus CBA3HM HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepnsble peakuuu. [leneHne U CUHTE3 A1€Ep.

Snepusiii peakrop. TepmosaepHslit cunTe3. [IpoGiieMbl U IEPCIEKTUBBI AEPHON YHEPTETUKH.
OKOJIOTHYECKHE aCIEKTHI SIIEPHON YHEPTETHKH.

OnemeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.
MeTtop1 Ha0JIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHII.
OyHaamMeHTanbHbIe B3auMoeiicTBusl. EqUHCTBO (r3nueckoil KapTUHbBI MHpa.

TexHu4eckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHUE: JO3UMETD, Kamepa Buibcona, saiepHblil
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel
HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusm).




Pa3znes 8. JjieMeHTBI AaCTPOHOMUM U ACTPOPUUKHU

Oransl pa3BUTHA acTpOHOMHUU. [IpHuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMUM.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IUTAHETHI, X BUIAUMOE JBIKEHHE.

Conneynas cucrema.

Connue. Conneuynas akTuBHOCTh. McTounuk sneprun ComnHiua u 3B€31. 3BE3/1bl, UX OCHOBHbIE
XapaKTepUCTHUKU. J[narpamma «CIeKTpaJIbHbBIN KJI1acC — CBETUMOCTBY. 3BE3 /bl INIABHON
IIOCJIE0BATEIBHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTbY JUIsl 3BE3]] TJIaBHOM I10CJIE0BATEIbHOCTH.
BuytpenHee ctpoenue 38€31. COBpeMEHHBIE ITPEACTABICHHS O IPOUCX0XKIECHUU U 3Bomonuu ConHua
U 3BE31. OTanbl )KU3HU 3BE3.

Muneunsiii [1yTs — Hama [Nanaktuka. [lonoxenue u auxenue Connna B ["anaktuke. Tumnsl
rayiakTuk. Paguoranaktuky u kBaszapel. YEpHBIE ABIPHI B A1pax rajlakTHK.

Bcenennas. Pacummpenne Beenennoii. 3akon Xa66ua. Pazoeranue ranakruk. Teopus bonbioro
B3pbIBA. PEIMKTOBOE U3ITy4eHHE.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HabntoneHus HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUN 1151
orpeziesIeHus MOJ0KEeHUsI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO J]aTy: OCHOBHBIE CO3BE3/AUS
CeBepHOro nosymapus 1 sipkue 3BE3/bL.

HaGmonenus B Teneckon JIyHsl, uranet, Miegnoro [Tyrtn.

O0o0maroniee NoBTOpPeHUE

Posnb ¢pu3uKu 1 aCTPOHOMHM B SKOHOMHUYECKON, TEXHOJIOTUYECKOH, COLIMATBbHOM U ATUYECKON
cdepax AesTeIbHOCTH YEJI0BEKA, POJib U MECTO (PM3UKU U aCTPOHOMHUU B COBPEMEHHOIN Hay4yHOU
KapTUHE MHpa, pojib (pu3nyeckoi Teopun B (pOPMUPOBAHUY MIPEJICTABICHUM O pU3HUECKON KapTUHE
MHPa, MECTO (PU3UYECKON KapTUHBI MHpa B OOLIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HaY4YHBIX
IIPEICTaBICHUN O IPUPOJE.

Me:xnpeamerHbie CBSI3U

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiacce ocyuiecTBisercs ¢ y4éToM
COJIEpKaTENIbHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OMOJIOrUU, XUMHUH, reorpadguu u
TEXHOJIOTUH.

Meswcnpeomemuvie nonamusi, CBI3aHHbIE C U3YYEHUEM METO/JI0B HAyYHOI'O TIO3HAHUS: SIBJICHHE,
Hay4HbIH (akT, runoresa, pu3ndeckas BEIMUMHA, 3aKOH, TEOpHUs, HAOII0IeHUEe, IKCIIEPUMEHT,
MOJIETTUPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHUH, TPUTOHOMETpUUecKue GyHKIIUU: CHHYC, KOCUHYC,
TaHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U MX MPOEKIIUU HA OCU
KOOpJMHAT, CJI0XKEHHE BEKTOPOB, MPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIINH, IPU3HAKU OA00US
TPEYroJbHUKOB, OIpe/ieIeHHE MI0MAAN IUIOCKUX GUryp u o0bEma Ted.

buonocus: snexTpruyeckue sIBICHUS B )KUBOM Mpupoe, KojaedaTeNbHbIE IBUKEHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBIIEHUS B )KUBOU NPUPOAE, ACHCTBUE pajiiallii Ha KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKASI CTPYKTYpa TBEPBIX TEN, MEXAHU3MBI
00pa30BaHMs KPUCTAIUIMIECKON PEIIETKH, CIEKTPATIbHBIN aHaIN3.

T'eoepaghus: MarHUTHBIE MOJIIOCA 3€MIIH, 3AJI€KH MAaTHUTHBIX PYA, (OTOChEMKA 3eMHON
MOBEPXHOCTH, MPEJICKA3aHNE 3eMJIETPSCEHUH.




Texnon02us: TAHAN IIEKTPOIIEpeiad, FeHEPATOP IEPEMEHHOTO TOKA, JIEKTPOIBUIaTElIb,
WHAYKIIMOHHAS 11e€4b, pajap, paAuONpuEMHHUK, TEIIEBU30p, aHTeHHa, TenedoH, CBY-nieus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.




IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHUSA

OcBoenue ydeOHOro mnpeamera «®Pusuka» Ha ypoBHE cpenHero oOmiero ooOpasoBaHus (0a30BBIi
YPOBEHb) JOJDKHO OOECHEeUUTh JIOCTHIKCHHE CIEAYIOIIMX JIMYHOCTHBIX, METalpeAMETHBIX |
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI

JlnuHOCTHBIE pe3yNbTaThl OCBOEHUS yueOHOro mpeamMera «DPH3UKa» TOJKHBI OTPaKaThb TOTOBHOCTh U
CIOCOOHOCTh O0YYaIOIIUXCsl PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH MO3HMLIMEH JIMYHOCTH,
CHCTEMOW IICHHOCTHBIX OPHEHTAIMi, MO3UTUBHBIX BHYTPEHHHX YOCKICHHI, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM LIEHHOCTSIM POCCHMCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OINbITa M ONbITa
NeSITeIbHOCTH B MPOLIECCE peau3allid OCHOBHBIX HAMpaBlIeHUI BOCIHUTATEIHHON I€ATEIHHOCTH, B TOM
quCclie B YaCTH:

1) rpa:knaHcKoOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh T'PAXKIAHCKONW MO3UIMH O0YYaOIIErocss Kak aKTHUBHOTO M OTBETCTBEHHOTO YJieHA
POCCHIICKOTO 00I1IECTBA;

MPUHATHE TPATUIIMOHHBIX 00IIEYETOBEYECKIUX TYMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JAEATEIbHOCTh B MHTEpECAX IPakJaHCKOTO OOILECTBAa, y4acTBOBaTh B
caMOyIpaBJIEeHUH B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aMMOJCHCTBOBATh C COIHUAIbHBIMU HMHCTUTYTaMU B COOTBETCTBHH C UX (DYHKUIUAMU U
Ha3HAYCHHEM;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:

c(hOpPMHUPOBAHHOCTH POCCUICKON TPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM, IOCTHKEHUSM POCCUICKUX YUEHBIX B 00JIaCTH
(U3HUKYN U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OIIEHHBATh CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTUPYSACh Ha MOPATbHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B IEATEIHHOCTH YIEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOWYMBOTO OYAYILErO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYasl 3CTETUKY Hay4YHOTO TBOPYECTBA, MPUCYILErO (PU3HUECKOMN
HayKe;

5) Tpy/10BOro BOCIIMTAHUS

MHTEpPEC K pa3InyHbIM cpepaM MmpodeccnoHalbHOM AESITETbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKOMN
U TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymied mnpodeccun M peanu30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOpPa30BaHHUIO B 001aCTH (U3UKU Ha MPOTHKEHUU
BCeM KU3HU;

6) 3K0JIOrHYecKoro BOCIUTAHMS:




c(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYPhI, OCO3HAHUE TJI00AJHHOTO XapaKTepa IKOJIOTUYECKUX
npobiem;

IUIAHUPOBAHUE M OCYLIECTBIICHUE JICWCTBUIM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMUS LENEH
YCTOMYMBOI'O pPa3BUTHUS YEJIOBEUECTBA;

pacimipCHUC OIIbITa ACATCIBbHOCTH 9KOJIOTUYECKOM HaIpaBJICHHOCTU Ha OCHOBC UMCIOIIIUXCA 3HAHUH 10
¢busuke;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMUPOBAHHOCTH ~ MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO  Pa3BUTHS
bu3znuecKoil HayKu;

OCO3HaHME LEHHOCTH HAayYyHOW JEATENbHOCTH, TOTOBHOCTb B TMIpPOLECCe H3Y4YEHHUS (UNKU
OCYHICCTBIIATD IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

Ba3oBble J1ornyeckue AeiicTBUs:

CaMOCTOSTENILHO (hOPMYIHPOBATh U aKTyalIn3UpOBaTh IPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OIPEACISTh 1M JACATSILHOCTH, 331aBaTh MIAPAMETPhl U KPUTEPUH UX JOCTHIKCHHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MIPOTHBOPEYHS B pACCMATPUBAEMbIX (DPH3UUECKHUX SBICHUSX;
pa3pa0aThiBaTh IUIAH PEUICHUS MPOOJeMbl C YYETOM aHalM3a MMEIOIIUXCS MaTePHAJIbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHTbH KOPPEKTHBBI B JICATEIBHOCTD, OLCHUBATH COOTBETCTBHE PE3YJIbTATOB LIENISIM, OLICHUBATh PUCKH
HOCIICICTBUI ACATEIbHOCTH;

KOOPAMHHUPOBATH U BBIIOJHITH PA0OTY B YCIOBHSX PEaTbHOrO, BUPTYAIbHOIO M KOMOHMHHUPOBaHHOTO
B3aHMO/ICHCTBUS;

pa3BHBATh KPEAaTHBHOE MBIIUICHHUE TIPH PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciieoBarejibCKue 1eiiCTBUS:

BJIAJICTh HAYYHOIH TEPMUHOJIOTHEH, KITFOUEBBIMHU MOHATUSIMU M METO/IaMK (PU3UUECKON HAYKH;

BJIAJICTh HaBBIKAMU YYeOHO-HMCCIICIOBATEIICKOW W TPOCKTHOM [ESTENbHOCTH B 001acTH (U3UKH,
CITIOCOOHOCTBIO ¥l TOTOBHOCTBIO K CaMOCTOSTENIbHOMY ITOMCKY METOJIOB PEUICHUs 3a1ad (PU3MYECKOro
coziepKaHusl, IPUMEHEHHUIO Pa3InYHBIX METO/IOB ITO3HAHUS,

BJIAJICTh BUJAMU JESTEIBHOCTH TIO MOJYYEHHIO HOBOTO 3HAHUS, €T0 MHTEPIPETALUH, TPEoOPa30BaHUIO
U TMIPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX CUTYAIHSAX, B TOM YHUCIE MPH CO3JaHUU YYEOHBIX NMPOEKTOB B
obnactu pu3uku;

BBISIBJSITh TIPUYUHHO-CJICJICTBCHHBIC CBS3M M aKTyaJM3UPOBaTh 3ajady, BBIIBUraTh TUIOTE3y €6
pELICHUS, HAXOJUTh apPryMEHTHI JUIS JIOKA3aTelbCTBA CBOMX YTBEPXKICHHWH, 3a/laBaTh MapaMeTpbl W
KPUTEPUH PELICHUS;

AHAIM3UPOBATh TOJIYYCHHBIE B XOJ€ PCIICHUS 3aJaud Pe3yJIbTaThl, KPUTHYECKHA OIICHUBATh HX
JIOCTOBEPHOCTD, IIPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIC 3a/1a4ul B 00pa30BaTEILHON JEITEILHOCTH, B TOM YHCIE NPU
U3y4eHUU (PU3nKy;

JaBaTh OIIEHKY HOBBIM CHTYaIMsIM, OLICHUBATh IPUOOPETEHHBI OIIBIT;

YMETbh MEPEHOCHTh 3HAHHUS 110 PU3MKE B MPAKTUIECKYIO 00JIACTD )KU3HEACATSIBbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;




BBIIBUTaTh HOBBIE MJICH, TIPeUlaraTb OPUTHHAIBHBIE IOAXOABI U PELICHNUS;

CTaBUTH MPOOJIEMBI U 3a1auHl, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHUSI.

Paborta ¢ undopmanmeii:

BJIaJICTh HABBIKAMH TMOJTy4eHHs] HH(OpMaIiy (pU3HMUECKOTO COEPKAHNUS U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIHO OCYIIECTBIISTh IOKMCK, aHAIM3, CUCTEMATH3alMI0 M HMHTEPIPETALUI0 HWH(POpMAUU
pa3IUYHbIX BUAOB U (POPM IPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTb UH(OPMAIIHH;

UCIOJIb30BaTh CpEICTBA HH(POPMALMOHHBIX M KOMMYHMKAIlMOHHBIX TEXHOJOTMH B pELICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OPraHU3alMOHHBIX 3aJad C CcoOyoJieHueM TpeOoBaHUH
SPrOHOMHUKH, TEXHHKH O€30MacCHOCTH, TMTHEHBI, PECypcoCcOepEeKeHUs], MPABOBBIX M ATHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUYECKOTO COACp)KaHUS B PA3IMYHBIX Qopmarax ¢ y4€TOM Ha3HAYCHUs
nH(OpMAIUY U LIEIEeBOI ayIUTOPHH, BEIOUpPAsi ONTUMAIIbHYIO ()OpMY NIPEICTABICHUS U BU3yaTH3alHUH.

KoMMyHHKaTHBHBIE yHUBepPCAJIbHbIC YUeOHbIC 1eliCTBUA:

OCYLLIECTBIIATH OOLIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOM NEATEIBHOCTH;

pacro3HaBaTh MPEIIOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMArYaTh KOH(MIUKTHI;

pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIUBUAYabHON paOOTHI;

BBIOMPATh TEMATUKY M METOJIbI COBMECTHBIX JCUCTBHH C YIETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEU
Ka)KJI0r0 WiIEeHa KOJIJIEKTUBA;

IPUHUMATh 1M COBMECTHOM JEsTEIbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH JEHUCTBHS MO €&
JOCTH)KEHHUIO: COCTaBJIATh IJIaH JEHCTBHM, pacnpenensTb pojud ¢ y4€TOM MHEHHH Y4YacTHHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOU paboOTHI;

OLIEHMBAaTh KayeCTBO CBOEr0 BKJaJa M KaXJIOro y4YaCTHHMKAa KOMaHAbl B OOIIMH pe3ynapTar IO
pa3pabOTaHHBIM KPUTEPUSIM;

npesaraTb HOBbIE IPOEKTHI, OLIEHUBATh MJIEU C MO3UIIMHA HOBU3HBI, OPUTMHAIBHOCTH, IPAKTHUECKOMN
3HAYUMOCTH;

OCYILECTBISATh IO3UTHUBHOE CTPATETMUYECKOE IIOBEIEHHWE B pPAa3JIMUHBIX CHUTYalUsX, MpPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIC el CTBUS

Camoopranmu3anmus:

CaMOCTOSITEJIbHO OCYIIECTBIATh MO3HABATENIbHYIO JEATEIbHOCTh B 00JacTH (PU3MKH M aCTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (DOPMYJIHPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHMs] PacUETHBIX M KAYECTBEHHBIX 3ajay, IJIaH BBIMOJIHEHUS
MPaKTUYECKOH paboThl ¢ Y4ETOM HMMEIOIIMXCS PEecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEATIOYTEHN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuMpsATh paMK1 Y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIlICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIUIUU B 00JIaCTH (PU3UKH, TIOCTOSIHHO MOBBIIIATH
CBO 00pazoBaTeNbHbBIN U KYJIbTYPHBIH YPOBEHD.




CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CUTYallWsIM, BHOCUTb KOPPEKTHUBBI B JACSATECIBHOCTb, OLEHUBATH COOTBETCTBUE
pe3yibTaTOB LIECIISAM;

BJaJICTh HABBIKAMM IO3HABATENBHOM peQIEeKCHM KaK OCO3HAHUS COBEpUIAEMBIX JCHCTBHHA U
MBICJIUTEIIBHBIX IPOLECCOB, X PE3YyJIbTaTOB U OCHOBAHU;

UCIIOJIb30BaTh MPUEMBI pedUIeKCUU TS OLICHKH CUTYaIlH, BEIOOpa BEPHOIO PEIICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI IPYTUX IIPH aHAJIU3€E PE3YJIbTaTOB ACATEIbHOCTH;

IIPUHUMATH ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI JPYIUX [IPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTrUX HA OLIMOKH.

B mpouecce AOCTHKEHHS JMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS MPOTPaMMbl MO (U3HKE IS YPOBHS
cpeaHero oOmero oOpa3oBaHHs y OOYYAIOLIMXCS COBEPUICHCTBYETCS SMOIMOHAIBHBIA HMHTEIIIEKT,
npeanoiararoIuil copMUpOBaHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOILMOHAJIBHOE COCTOSIHHE, BUJEThb
HaMpaBJICHUs Pa3BUTUS COOCTBEHHON SMOLIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;
CaMOpPETYJIMPOBAaHMsI, BKJIIOYAIOIIEIO0 CaMOKOHTPOJIb, YMEHUE IPUHMMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOIMOHAIBHBIM HM3MEHEHHUSM U MPOSBISATH THOKOCTH,
OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHMBALMY, BKJIIOYAKOUICH CTPEMJICHHE K JOCTHMIKEHHUIO LEJIM U YCIEXY, ONTHUMU3M,
VHHLIMATUBHOCTb, YMEHUE JACHCTBOBATh UCXO/Is U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOLIEH COCOOHOCTh MOHUMATh AMOLMOHAIBHOE COCTOSHUE JPYTUX, YUYUTBHIBATh €ro
IIPU OCYILLECTBICHUH OOLIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpauBaTh OTHOILEHHS C APYTUMH JIOJbMH,
3a00TUTHCS, IPOSIBIATH UHTEPEC U pa3peliaTb KOHQIHUKTHI.

IHNPEAMETHBIE PE3YJBbTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHble pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTPa’KaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

J€MOHCTPUPOBAaTh HAa NpPUMEpPax pojib U MecTo (U3UKUM B (HOPMUPOBAHMM COBPEMEHHOIN Hay4dHOMH
KApTUHBl MHUpA, B PA3BUTUU COBPEMEHHON TEXHMKH M TEXHOJIOTUH, B IPAKTHUYECKON IEATEIBHOCTH
JTIOJICH;

YUUTHIBATh TpPAHHUIBl IMPUMEHEHUs HW3y4eHHbIX (U3NYECKUX MoOJeNel: MarepuanbHas TouKa,
MHEepLHaJIbHas cUCTeMa OTcuéTa, aOCOJIIOTHO TBEPJOE TEJO, UACATBHBIA ra3, MOJIEIN CTPOECHMS Tra30B,
KHUAKOCTEN U TBEPIBIX TEJ, TOUEUHBIN AIEKTPUUECKHUI 3apsii IPU pellieHuU GU3NUYECKUX 3a/1ay;
pacrio3HaBaTh (pu3nyUeckue sBICHUS (TIPOILECCH) W OOBSACHATh WX HAa OCHOBE 3aKOHOB MEXaHUWKH,
MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH CTPOEHMSI BEIeCTBA W AJIEKTPOJAMHAMUKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE OBM)KEHUE, CBOOOJIHOE MaseHHe Tell, BHKEHHE IO OKPYXHOCTH,
UHepLys, B3auMoieiicteue ten, auddy3us, OpOyHOBCKOE JABHKEHHE, CTPOCHHUE KUIKOCTEH U TBEPABIX
TeN, U3MEeHeHHue o0bEMa Teld NpHU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, HCIApEHHUE,
KOHJICHCAllNs, MIJIaBJICHNUE, KPUCTAJIN3allus, KUIIEHNE, BIa)KHOCTh BO3/lyXa, MIOBBIIICHNE JAaBICHMS Ta3a
IIPU €r0 HarpeBaHUU B 3aKPBITOM COCY/I€, CBSI3b MEXAY IapaMeTpaMu COCTOSIHUS ra3a B U30MpoIieccax,
ANIEKTpU3aLUs TeJ, B3aUMOJICHCTBIE 3apsI0B;




ONUCBHIBATh MEXAHWYECKOE [BM)KEHHE, MCIONb3ysl (U3MYECKHE BEJIMYMHBI: KOOpJIMHATa, IIyTh,
IIEpEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUila, HWMIIYJIbC Tela, KUHETHUYECKas JHEprus,
NOTEHIMAJIbHAs YHEPTUs, MEXaHU4ecKass paboTa, MEXaHHYECKasi MOLTHOCTh; MIPH ONMMCAHUU MPABUIILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIb3YeMbIX BEIMYUH, WX 0003HAUEHUS M EIMHHUIBI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

OINMCHIBATh M3YYEHHBIE TEIJIOBbIE CBOWCTBA TEl W TEIUIOBBIE SIBJIECHUS, HCHOJIb3yd (U3NYECKUE
BEJIMYMHBI: JABJICHHE ra3a, TeMIIeparypa, CpeiHsAs KHMHETUYeCKas SHEeprus XaoTUYECKOro JBHKCHMS
MOJIEKYJI, CPETHEKBaApaTHUHAasi CKOPOCTh MOJIEKYJI, KOJIMUECTBO TEIJIOThl, BHYTPEHHSS 3HEprus, padora
rasza, Ko3((QUIMEHT MOJE3HOr0 JEHCTBUS TEIUIOBOIO JBUTaTellsl; IPU ONMCAHUYU IIPABUIBHO TPAKTOBAThH
¢u3n4YecKUil CMBICT HUCMOJIBb3yeMbIX BEJIWYHMH, UX O0O3HAUCHHs] M E€AWHUIBI, HaXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTHMH BETHUMHAM;

OINHCHIBAaTh WU3YYEHHbIE JJIEKTPUUECKHUE CBONCTBA BEILECTBA U JJIEKTPUUECKHE SIBICHUS (IIPOLECCHI),
UCTOJB3Ys (PU3UYECKHE BETMUMHBL: SJIEKTPUUCCKUH 3apsl, SJICKTPUIECKOe 1MoJIe, HaNpsHKEHHOCTH TOJI,
NOTEHIMAJ, Pa3HOCTb IOTEHLHUAJIOB; IPHU ONHMCAHUM NPABUIBHO TPAKTOBATh (PU3HMUECKUI CMBICI
UCMOJIb3yEeMbIX BEJIMYMH, UX O0O3HAYEHUS U €JUHMUILIbI, YKa3bIBaTh (JOPMYIIbI, CBSI3bIBAIOLINE TAHHYIO
(GU3NYECKyIO BEIMUYMHY C APYTUMU BETUUMHAMU;

aHAJIM3UPOBaTh (PU3MUYECKHE MTPOLECCHI U SBJICHUS, UCTIONb3Ys (U3NUECKUE 3aKOHBI M PUHLIMIIBL: 3aKOH
BceMupHoro tarorenud, |, Il u 1l 3axkonsr HproTOHA, 3aKOH cOXpaHEHHsI MEXaHUYECKOW SHEPTuH, 3aKOH
COXPAHEHHUS MMILYJIbCA, PUHIUI CYNEPHO3ULMHA CUJI, IPUHLIUII PAaBHONPABUS MHEPLUUAIbHBIX CUCTEM
0TCYETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS BELLECTBA, I'a30BbIE 3aKOHBI, CBS3b CPEIHEM
KHHETUYCCKOW SHEPTHH TEIJIOBOTO JIBMKEHHUS MOJICKYJ ¢ aOCONFOTHON TEeMIEpaTypoO, MEepPBhIi 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPaHEHMs 3JIEKTPUUYECKOIro 3apsja, 3akoH KyloHa, mpu 3TOM pa3inuyarb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BbIpAXKEHHUE U YCIOBUS (TPaHULbI, 00JIACTH)
IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIMIBI ASUCTBUS MAalllUH, NPUOOPOB M TEXHUUYECKUX YCTPOMCTB; Pa3InyaTh
yCI0BHS UX O€30MAaCHOT0 MCIOJIB30BaHMs B TOBCEAHEBHOM KU3HM;

BBITNIOJHATH AKCIEPUMEHTHI TI0 UCCIIEI0BAHUIO (PU3MYECKUX SBJIEHUN U MPOLECCOB C MCIOIb30BAaHUEM
NPSIMBIX U KOCBEHHBIX W3MEpPEHUH, IpU 3TOM (OpMYyIUpPOBaTh NMpodaemMy/3aady U rUNOTe3y y4eOHOro
9KCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O000pYyJOBaHMs, NPOBOAUTH OIBIT U
(dhopmMyTupOBaTh BHIBOJIBL;

OCYLIECTBIATh MpPSAMblE M KOCBEHHbIE M3MepeHHs (U3NYECKUX BEIWYMH, TNPH 3TOM BBIOMPATH
ONTUMAJIBHBIA CHOCO0 M3MEPEHUs M MCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKHU MOTPEUIHOCTEN
U3MEPEHMUI;

UCCIIeI0BaTh 3aBUCMOCTH MEX1y (PU3NYECKUMHU BEIMYMHAMU C UCTIOJIb30BAaHUEM MPSAMBIX U3MEPEHHH,
P 3TOM KOHCTPYMpPOBaThb YCTAHOBKY, (HUKCUPOBAaTh pe3yJabTaThl IOJYYEHHON 3aBUCHMOCTHU
(bu3NYEeCKUX BEJIMYMH B BHUJI€ TaOIUI U IPa(UKOB, €/1aTh BBIBOJIBI 110 pe3yIbTaTaM UCCIIEIOBAHMUS;
coOmofaTh mnpaBuwia Oe30macHOro TpyJda IpU TPOBENEHUU HCCIENOBaHUM B paMKax ydeOHOro
AKCIIEPUMEHTa, Y4eOHO-HCCIEA0BAaTENbCKOM W TPOEKTHOM JEeATENIbHOCTH C  HCHOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1TaOOPaTOPHOT0 00OPYAOBaHUS;

pemaTh pacy€THbIC 3a/1a4M C SIBHO 33JaHHON (PM3UUECKOW MOEINbIO, UCIONb3Yys (PU3NUECKUE 3aKOHBI U
NPUHIUIBI, HAa OCHOBE aHaliM3a YCIOBHS 3aJa4d BbIOMpaTh (PU3MYECKYI0O MOJeNb, BBIIEIATH
¢du3nyeckre BeIMUUHBI U (POPMYJIIbI, HEOOXOAUMBIE [T €€ pelleHHs], TPOBOJAUTEH PAcUEThl U OLIEHUBATh
PEAIbHOCTH MOTYYEHHOT'0 3HaYEHUS] PU3NYECKON BETUUHHBI;




peliaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTMUECKHU HEMPOTHUBOPEUUBYIO LEMOYKY PACCYXKACHUM C
OIOPO HA U3YUYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SBIICHUS;

UCIOJB30BaTh TPH PEUICHWH YYEOHBIX 3a/Jad COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTUH IS
MOUCKA, CTPYKTYPUPOBAHHS, WHTEPHpPETAIMUA M TPEICTaBICHUS Y4YeOHOH M HAy4YHO-TOMYJISPHON
uHpOpMalNY, MOTYYCHHON W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH AHAIM3HPOBATH IOJIy4aeMYIO
nHpopMaIuo;

MPUBOJIUTh MPHUMEPHI BKJIaJla POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HaHMS MO (U3UKE B TOBCETHEBHOM >KM3HU [UIsl oOecredyeHus
0€30macHOCTH TpHU OOpaleHHH ¢ TPUOOpPaMU M TEXHMYECKUMH YCTPOWCTBAMHM, AJISI COXpAaHEHHS
3JI0POBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpene;

paboTaTh B rpymIie ¢ BHIMOJIHEHUEM PA3JIMYHbIX COIHMATIBHBIX POJIEH, MIIAHUPOBATh paboTy IPYIIIbI,
paMOHAIBFHO paclpeeNsTh 00s13aHHOCTH M TIAHUPOBATH JEATEILHOCTh B HECTAHJAPTHBIX CUTYALIUsAX,
a/JIecKBaTHO OLIGHWBATh BKJAQJ Ka)XJOro M3 YYAaCTHUKOB TPYIIBI B pEIICHHE paccMaTpUBaEMOi
poOJIEMBI.

K xonmy oOyuenus B 11 kJjacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaxaThb
c(hOpPMHUPOBAHHOCTH Y O0yUaAIOUIUXCS YMEHHI:

JIEMOHCTPHPOBATh Ha MPHMEPax poJib U MECTO (UMK B (OPMHPOBAHWUU COBPEMEHHON HAYyUHOM
KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHHKH W TEXHOJOTHH, B MPAKTUYECKOH NESTEIHHOCTH
JFO/ICH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTBHIBATh TPAHUIBI TMPUMEHEHUS H3YYCHHBIX (PU3MUECKUX MOJENICH: TOUCUHBIH AIIEKTPHYCCKHMA
3apsif, JIyd CBEeTa, TOUEUHBIM MCTOYHHMK CBETA, SiAepHAs MOJENb aToMa, HYKJIOHHAs MOJENIb aTOMHOTO
sJipa MpH perieHn: GU3NUECKUX 3a1ad;

pacmo3HaBaTh (U3MYECKUE SBJICHHS (MpOLECChl) U OOBACHATH HMX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKHU: »dIIEKTpUYEcKas MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOe, MarHUTHOE JIeMCTBUS TOKA, B3aWMOJICHICTBHE MAarHUTOB, HJIEKTPOMArHUTHAs WHAYKIUS,
JeCTBUE MAarHUTHOTO TOJS Ha TPOBOJHUK C TOKOM M JABIDKYIIMICS 3apsi, dJIEKTPOMarHUTHBIE
KojeOaHusT U BOJHBI, MPSAMOJMHENHOE pacHpOCTpaHEHUE CBETa, OTpPaKEHUE, MpeIOMIICHHE,
uHTepdepeHus, AMPpakuys U NoIsSpU3almsl CBETa, JuUcHepcus cBera, (GoToanekTpuueckuid 3¢pdext
(boTtordexrt), cBEeTOBOE MaBiIEHWE, BO3HUKHOBEHHE JIMHEHMYATOro CIEKTpa aroMa BOJOpOa,
€CTECTBEHHAsl U MCKYCCTBEHHAs paJMOaKTUBHOCTb;

ONHUCHIBaTh HW3yYEHHbIC CBOWCTBA BelleCTBA (DJIEKTPUYECKHE, MAarHUTHbIE, ONTHYECKHE,
JIEKTPUUYECKYIO TPOBOAMMOCTh PA3JIMYHBIX CPEJ) U DJIEKTPOMArHUTHBIE SBJIEHUS (TIPOLECCHI),
UCHONB3Yys (pU3MUECKUE BETUYMHBL DJIEKTPUYECKUN 3apsj, CHila TOKa, DJIEKTPUYECKOe HarpsDKEHUe,
AJIEKTPUYECKOE COMPOTHUBIIEHUE, PAa3HOCTh IOTEHIMAJOB, JJIEKTPOJBIXKYIIAs cuia, paboTra TOKa,
WHAYKIUS MarHUTHOTO Touisd, cuia Awmmepa, cwina JlopeHna, WHIYKTHBHOCTh KaTYIIKH, DHEPTHUS
ANEKTPUYECKOT0 U MAarHUTHOTO TOJIeH, epHo/] U 4acTOoTa KoJeOaHU! B KoJieOaTeIbHOM KOHTYPE, 3apsi
U cujla TOKa B Ipollecce TapMOHUYECKHX SJIEKTPOMArHUTHBIX KoyieOaHHM, (OKYCHOE PacCTOSIHHE U
OINITUYECKasl CHUJIa JIMH3BI, IPU ONMCAHUU MPABUWIBHO TPAKTOBaTh (PU3NUYECKUN CMBICI HCIOJIb3YEMbIX
BEJIMYMH, UX 0003HAUEHHUs M E€AMHUIIBI, YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DPU3UUYECKYIO
BEJIMYMHY C JPYTUMH BEJTUUYNHAMM;

OIMCHIBATh M3YYEHHbIE KBAHTOBBIE SIBICHUS M TPOLIECCHI, UCIONb3Yys (PU3NYECKHE BETHMUUHBL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETa, SHEPIrUs U UMIYJIbC (OTOHA,
MEepUoJl TIONypacmlana, dSHEPrHsl CBSA3M aTOMHBIX SAEp, MPH OINMCAHWM TIPABWIIBHO TPaKTOBATh




(bu3nyecKuil CMBICT HUCHOJB3YEMbIX BEJIMYUH, MX OOO3HAYEHHs] M €IUHUIIbI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTMMH BEJIWYMHAMH, BBIYUCIATH 3HAYCHHE
(U3HYECKON BETUIMHBL;

aHAJM3UPOBaATh (HPU3NYECKHE TPOLECCHl M SBICHUS, MCIONB3Ys (DPU3MUECKUE 3aKOHBI M MPHHLUIIBL:
3akoH OMa, 3aKOHBI [10CJIEJOBATEIBLHOIO U MAapaJIEIbHOTO COEIMHEHUS IPOBOJHUKOB, 3aKOH [xoyisa—
Jlenna, 3aKoH 3J€KTPOMAarHUTHON MHAYKIWH, 3aKOH MPSIMOJIMHEHHOTO paclpOCTPaHEHUs CBETa, 3aKOHbI
OTpaXEHUs CBETa, 3aKOHBI INPEJIOMJICHHS CBETa, ypaBHeHue OHHmTelHa ansa (ortodddexra, 3aKoH
COXPAaHEHHUS PHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPAHEHHS AJIEKTPUUECKOTO 3apsijia, 3aKOH
COXpPaHEHHUS MacCOBOTO YMCa, MOCTYyIaThl bopa, 3aKoH panoakTUBHOTO pacmajia, Mpu 3TOM pa3inyarhb
CIIOBECHYIO (hOPMYIMPOBKY 3aKOHA, M0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIOBHsI (TPAaHUIIBI, 00JIACTH)
IIPUMEHUMOCTH;

OINpEAEIATh HAIpaBJICEHUE BEKTOPA HMHIYKLIUMU MArHUTHOTO II0JI1 IPOBOJHMKA C TOKOM, CHJIbI
Awmriepa u cuibl JlopeHua;

CTPOUTH U OMHUCHIBATh NU300pakeHUE, CO3/1aBaeMOe IIIOCKUM 3€PKaioM, TOHKOH JINH30MH;

BBIMIOJHATh  OKCIEPUMEHTHl IO HUCCIEAOBAaHHUIO (PU3MYECKHX SBJICHUW U  MPOLECCOB C
UCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX M3MEpPEHUi: Mpu 3TOM (OpMYyIHUpOBaTh MpobieMy/3agady u
TUIOTE3y Y4eOHOro »HKCIEpUMEHTa, coOupaTh YCTAaHOBKY W3 TPEVIOKEHHOTOo 000pyaOoBaHUs,
IIPOBOAMTD ONBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBISITh TPSIMBIE M KOCBEHHBIE W3MEpEHUs (U3UYECKUX BEIHYMH, MPH STOM BBIOMpPATH
ONTUMAJIbHBIA CIOCOO HU3MEPEHMs] M UCIOJIb30BaTh H3BECTHBIE METOJbl OLEHKU MOrPEeUIHOCTEN
U3MEPEHMU;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYUH C UCIOJIB30BAHUEM MPSIMBIX U3MEPEHHI: TIPU TOM
KOHCTPYHPOBaTh YCTaHOBKY, (UKCHPOBATH pE3yNbTaThl TMOJIYYECHHOW 3aBUCHUMOCTH (DU3HUECKUX
BEJIMYMH B BUJIE TaOIHI U TpaUKOB, JeNaTh BHIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

coOmrofarty mpaBuiia 0e30MacHOro TpyAa HpH MPOBEISCHUM HCCIENOBAHUN B paMKax ydeOHOro
HKCHEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOM W TMPOEKTHOM JAEATENbHOCTH C  HCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

pelarh pacu€THbIE 3a/1a4il C IBHO 33JaHHON (PU3HUECKON MOJIENbI0, UCOIb3Ys (U3NUECKUE 3aKOHBI
U TPUHLUIBL, Ha OCHOBE aHalilu3a YCIOBHUS 33Jayd BBIOMPATh (DU3UYECKYIO MOJEINb, BBIIEISATH
¢u3nyeckre BeTUYUHBI U HOpPMYIIbl, HEOOXOUMBIE [Tl €€ peleHUs], IPOBOJAUTh Pacy€Thl U OLICHUBATh
PeaTbHOCTh MOJIYYEHHOT'O 3HAaUE€HUS! (PU3MUECKON BEITUYHHBI;

pelaTh KaueCTBEHHBIE 3aJa4l: BBICTPAUBATh JIOTHYECKH HEIPOTHBOPEUUBYIO LIEMIOYKY PACCYKIACHUI
C OIOPOM Ha N3yUEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHMUS;

UCIOJb30BaTh NPU PEIIEHUU Y4eOHBIX 3aJad COBPEMEHHBbIE MH(POPMALMOHHbIE TEXHOJOTUU IS
MOMCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETALUU M TPEACTABICHUS Yy4yeOHOW W HAyYHO-TIONYJISPHON
nH(pOpMalLlMK, TOJTYYEHHOH W3 Pa3IMYHBIX MCTOYHHUKOB, KPUTUYECKH AaHAJIU3UPOBATH IOTYyYAEMYIO
nH(pOpMaILIO;

OOBSACHATH MPUHIUIIBI ASUCTBUS MalIMH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3iudaTh yCIOBHS
uX 0e30M1acHOr0 UCIOJIb30BaHMs B TIOBCETHEBHOM JKU3HU;

NPUBOANUTH NPUMEPHI BKIIAJAa POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETHYECKHE 3HaHMA MO (U3MKEe B MOBCEJHEBHOM KHM3HM JJs OOecreueHHs
0e30MacHOCTH MpH OOpallleHud C NpubopaMu M TEXHUYECKUMH YCTPOWCTBAMH, AJISi COXPaHEHMs
3JI0pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIel cpee;




paboTaTh B IpyNIle ¢ BHIIOJIHCHUEM Pa3IMYHbIX COILMAIBHBIX POJICH, IITAHKPOBATh pabOTy IPYIIIIEL,
palluOHAJIBHO pacpCACiIiaTh 0053aHHOCTH U ITaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBIX CUTYaAllUAX,
aJICKBaTHO OIICHMBATh BKJIAJ KaXKJOTO M3 YYAaCTHUKOB TPYIIBI B pEIICHHE paccMaTpUBaeMOM
poOIEMBI.




TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHnTpoabsn IIpakTHyec
n/n NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
ble padoThI KHe padoThl
pecypcsbl
Paznen 1. PUZUKA U METOAbI HAYYHOTI'O IIO3HAHUA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmmoreka LIOK
' AAbL HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 5 Bubmmorexa LIOK
' © https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Aluaiica https://m.edsoo0.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa HOK
' P https://m.edso0.ru/7f41bf72
Hroro mo pazueny 18
Pasznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM 9 1 bubmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK

@®a30BbIe IEPEXOIBI

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



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

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
4+ eKTpOCTaTIRA 10 https://m.eds00.ru/7f41bf72
4.9 [TocTOAHHBIN JIEKTPUUECKUIN TOK. 12 bubmuoreka [JOK
' TokH B pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
KonTpoasu IIpakTuyec
n/n MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
ble paboThI KHe padoThl
pecypcsbl
Paznen 1. JIEKTPOJAMHAMUKA
MaruutHoe nose. DJIeKTpOMarHuTHas bubnnorexka HOK
1.1 11 1 3
WHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4yecKkue U 3J1€KTPOMATHUTHBIE 9 1 bubnnorexka HOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4yecKkne U 3J1€KTPOMArHUTHBIE 5 1 bubnmnorexka HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro nio pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crieNMAIbHON TEOPUHU 4 1 bubnuotexa [JOK

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

Hroro no pazgeny 4

Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 Dneme KBAHTOBOM OITHK 6 Bubmmorexa LIOK

. JIEMEHTHI KBAHTOBOUW ONTUKHU

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

4.2 Crtpoenue atoma 4 bubnuotexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97¢c

4.3

ATtomHOE S1pOo 5

Uroro no pazneny 15

Paspea S. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

5.1

DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7

Pa3nea 6. OBOBLIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
01 Obobuiaromee nosropene 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOe Bpemst 3

OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



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

10 KIIACC
N KoJunyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa KOHTpOJILHLIe HpaKTuqec](ue oﬁpasosaTeanble
n/n Bceero H3Y4YeHH S
padoTbI padoThbI pecypcbl
®du3nka — HayKa O PUPOJIE.
1 Hayunblie MeTZ;[(I)I HO?I;)H:HIfﬂ 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaI0IIIero MUpa
Ponb u mecTo pusuku B
($hOopMHPOBaHUH COBPEMEHHOM bubnnoreka [JOK

2 . 1
HAyYHON KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPAMOJIMHEWHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnnoreka [JOK
IBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

7 I[I;I/I)KCHI/IC MaTepHHaHBHOﬁ TOYKH I10 1 bubamorexa IOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [IpuHIIMTT OTHOCUTEIBLHOCTH 1 bu6mmoreka [IOK

lNanunes. MuepunaibHbIe CUCTEMBI

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

orcyeta. IlepBblii 3akoH HeroTOoHA

Macca tena. Cuna. [Ipunmun

9 Cymnepro3uiuu cui. Bropoii 3akox Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOTO TsroTtenus. Cuia

11 TSDKECTH. HeII))Ba;I KOCMHYECKast bubmmoreia LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent

13 TpeHust. Cuita CONTPOTUBIIEHUS TIPU bubnuoreka [IOK
JIBW)KEHUH TEJIA B )KUIKOCTU WU https://m.edsoo0.ru/ff0c3f76
rase
[locTynarenbHOE U BpalaTreibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO bu6mmoreka [JOK
Tesna. MoMeHT cuibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHs TBEPOTO Tela
HNMnynsc MaTepuanbHOU TOYKH,

15 CUCTEMBI MaTePUATBHBIX TOUCK. bubnmnoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE MBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus bubmuoreka [IOK
MatepHraabHON ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUU

17 [ToTeHnanpHas YHEPTHUS. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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[ToTenuuanpHas s3HEpPTUs YIPYyro
ne(OpMUPOBAHHON MPYKUHBI.
[ToTeHumanpHas sHEPrus Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

ITorennmanpHbIC 1
HEIOTEHIUAJIbHBIE CHIIBI. CBA3b
paboOThl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUu
CHUCTEMBI TeJl. 3aKOH COXpPaHECHUS
MEXaHUYE€CKON SHEPruun

JlaGopaTtopHnast pabota
«HMccnenoBanue cBs3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKOMN
SHEPTUU Tella Ha MpuMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

KonTponbHas pabora no teme

«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE ABUKEHUE.

Huddyzus

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0c4dc?

22

XapaxkTtep IBHKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyin. KonnuectBo
BemlecTBa. [locrosuHas ABoraapo

24

Tennosoe paBHOBECHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temneparypa u €€ u3mMepeHue.
[IIxana remnepatyp Llenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPrUuun bubmuorexa [JOK
JIB)KCHUS] MOJICKYJI. Y paBHCHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBanue 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS
Pa3peKeHHOTro raza

29 H3onponeccel B uACAIBHOM rase u bubnnoreka [JOK
uX rpaduueckoe npecTaBIcHNe https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 crocoObI e€ n3MeHeHust. KonmnuecTBo bubmuorexa [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HJI€aTbHOTO
rasa

31 Buasl Tennonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIUIOEMKOCTH BEIIECTBA.

32 KonunuecTBo Tennotel npu bubmuoreka [IOK
Terutonepenave. AarnadaTHbIHA https://m.edsoo.ru/ff0c5c36
npoiiecc

33 [TepBbIii 3aKOH TEPMOIMHAMUKHU U bubmuorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€T0 MPUMCHCHHUC K U30IIponecccamMm

https://m.edsoo.ru/ff0c5efc

HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoit 3akon Bu6mnorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KII1/ bu6mmoreka [IOK
TEIIOBOM MaIIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIUIOHEPTETHKU
O06o0mamui ypok
38 «MOJ‘II:KYJ'II;pHa}}I]p ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMUKI
KonTponbHas pabora mo teme
39 «MonpeKyJIstHEﬂ ¢dusnka. OCHOBBI bubmmoreia LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenue u KuneHune https://m.edso0.ru/ff0c63b6
AOcCoNrOTHAS 1 OTHOCHTEIIbHAS
41 BIIQXKHOCTh BO3Ayxa. HackllieHHbIH bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
aMmopdHbIe Teaa. AHU30TPOITHS
42 CBofIIDf’)rB KpUCTAJIJIOB. }KI/IpL[KHe bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
Kpuctayibl. CoBpeMEHHBIE
MaTepUaTbl
[MnaBneHue u KpUCTATUTH3AITHSL. BuGmiorexa LIOK
43 VY enpHas TEII0Ta IJIaBICHUS.

Cyb6numarus

https://m.edsoo.ru/ff0c6708
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bubmuorexa [JOK

44 vy §
PaBHEHHE TEIIOBOTO baarca https://m.edsoo.ru/ff0c6820
9 G i
g | o e
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsioB
IT
| o
YHpOBOa ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS IEKTPUUYECKOTO 3apsia
B I .3
47| Kynons Tououmti sncxrpricomi BuGnorexa LIOK
y ' p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nons. [puHnmn cynepnosuuuu bu6mmoreka [IOK
AIIEKTPUYECKUX ToseH. JInHuu https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pa6
o | e
: HHaL. https://m.edso0.ru/ff0c6f00
[IOTEHINAIIOB
0 | oo BuGnotexa LIOK
p ' https://m.eds00.ru/ff0c7018
,ZII/IBJ'IeKTpI/IIIeCKaSI HpOHI/IHaeMOCTB
bubmuorexa [JOK
51 é .K
IekTpoemKocTs. Konnercarop https://m.edsoo.ru/ff0c7126
I
onjercaropa. JHep https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCATopa
53 JlaGopaTtopHas pabora "M3mepenne

3JIEKTPOEMKOCTH KOHAeHcaTopa'



https://m.edsoo.ru/ff0c6820
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54

55

56

57

[IpuHIMI NEWCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOIUPOBAJIBLHOTO
armnapara, CTpyMHOro mpuHTepa.
DJIEKTpOCTAaTUUYECKas 3aIUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akon Oma it
y4acTKa [enu

[locnenoBarenbHOE, NapauIeIbHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHUKOB. JlabopaTopHas
pabota «/3ydyeHue cMelaHHoro
COEIMHEHUS PE3UCTOPOB»

Pabora 1 MomtHOCTH

3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

0.5

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1715 TOJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikaHue. JlaboparopHas padora
«M3mepenune DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUSI

0.5

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

59

DIIeKTpOHHAas MPOBOUMOCTh
TBEPJBIX METAJUIOB. 3aBUCHUMOCTh
CONPOTHUBIICHUS METAIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60

DJIEKTPUYECKUH TOK B BAKyyM€.
CBolicTBa 3JIEKTPOHHBIX TYYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[ToynpoBOIHUKH, UX COOCTBEHHAS

61 Y MIPUMECHas MPOBOJUMOCTb. 1 bubmuorexa [JOK
CBoiicTBa p—N-mepexoja. https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKUM TOK B PaCTBOPAX U

62 paciaBax 3JIEKTPOJIUTOB. 1 bubnmoreka [JOK
DIEKTPOIUTHYESCKAS TUCCOLIAAITHA. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUUYECKHI TOK B ra3ax.

CamocTosTebHbIN 1 bubnuorexa [JOK

63 . 1
HECaMOCTOSTEIbHBINA pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKkTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX NMPAKTUUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuia TeXHUKN https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06mmaromuit ypok 1 bubnunoreka [JOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
«Qnekrpocraruka. [locTosHHbII bubnuorexa [IOK

66 . 1
aNIeKTpUUYecKkuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

Pesepublii ypok. KonTpoiabHas
67 pa6oI;a 1o TZII\)/IC " 1 bubamorexa IOK
https://m.edsoo.ru/ff0c8c56
"OnekTpoauHaMuka"

68 PesepBublit ypok. O600maromumii 1 bubnnorexka [JOK

ypok 1o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I1O0 68



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
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero Konrpoabnbsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl
ITocTossHHBIC MATHUTHI U UX
B3auMOJIeHcTBHE. MarHUTHOE IIOJIE. bu6mmoreka [IOK

1 . 1
BekTop MarHUTHOM MHITYKIIUH. https://m.edso0.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MarsauTHoe 1oJjie MPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3anmoeiicTBrEe IIPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopHnas padora «M3yueHue

3 MarHIETHolso noiﬂ KaTymKI/Iy: 1 1 bubmorexa IOK

https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBME€ MAarHUTHOTO TIOJIS HA
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccmenoBanue qeCcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM
JleficTBHEe MarHUTHOTO II0JIS Ha

5 JBUXKYITYIOCS 3apsHKEHHYIO 1 bubmuoreka [JOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DIIeKTpOMarHuTHasT WHTYKITHUSI.

6 [ToTrok BekTOpa MarHUTHOU 1

unaykuuu. DJ1C uaaykuun. 3akoH



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

AJNIEKTPOMATHUTHON UHAYKIIUU
®dapages

JlaGopaTtopHnast pabora
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnykTuBHOCTD. SIBIIeHUE
camonHykuuu. 9J1C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTI'O TOJISl KaTYLIKU C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: OCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

10

11

12

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
WHTYKITS

KonTtponbHas pabora o Teme
«MarHurtHoe 1oe.
DJIeKTPOMAarHUTHAS HHYKIIUS

CBOOOIHBIE MEXaHNYECKHE
konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHUYECKHUX KOIeOaHUH.
[IpeBpaiienue sHepruu

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

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

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

neproja MajbIX KOJIeOaHH rpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIi KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHUS B HJI€ATEHOM
KoJsie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

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

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbh9c4

16

[IpencraBienue o 3aTyxarmux
KosieOaHusX. BeHyXIeHHBIE
MeXaHUYEeCKHe KoueOaHusl.
Pe3onanc. BeiHyx1eHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

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

17

[IepeMeHHBIH TOK.

CuHycouaIbHbII IepEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUTTYIHOE U JEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA M HANIPSKEHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchd34

18

19

Tpanrcdopmarop. [IponssoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIEKTPUIECKOIO
3BOHKQ, F€HEpaTOpa MepEMEHHOTO
TOKa, JINHUH 3JIEKTporepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



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

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPTUH.

20 KynbsTypa ncnonp3oBanus
AJIEKTPOIHEPTHU B TIOBCETHEBHOM
KU3HU
MexaHu4eckre BOJIHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 gKoppocn.ppacnpOCTpaII){erm u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuiMHA BOJIHBL. [lomepeunslie u
TIPOJIOJIBHBIC BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMArHUTHBIC BOJHBI, UX
23 CBOfIClI“)Ba u ckopoctb. [lIkana bubmmoreia LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJTH
[TpuHIUIIBI paTHOCBSI3U U
24 teneBuaeHus. Pazsurue cpeacts
cBs3u. Pagnonokamnus
o5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpamonuHEHOE pacpOCTpaHEHNE
26 CBETa B OJIHOPOJHOM Cpejie. bubnuotexa [JOK
ToveuHslit ©ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 0T§a>1<eHm cgeta. [loctpoenue Bubmiorexa LIOK
_ https://m.edsoo.ru/ff0cd4e0
N300paKEHHI B TUIOCKOM 3epKalie
28 [Ipenomnenue crera. [TonHoE bubnmoreka [JOK



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

BHYTPEHHEE OTpaKeHUE.
[IpenenbHbIN yroJ MoJaIHOTO
BHYTPEHHET0 OTPaXKeHUS

https://m.edsoo.ru/ffOcd7f6

29

30

31

JlabopaTtopHas pabota «3mepeHue
1oKa3artessi MPEeTIOMIICHHS CTEKIIa

JIunzel. [TocTpoenune n3o0pakeHuit
B inH3e. DopMyIia TOHKOW JTMH3BL.
YBennueHue JuH3bI

JlaGopaTtopHnas pabota

«HccnenoBanue CBOMCTB
M300paXKeHH B TUH3AX)

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cd67a

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

32

Hucniepcus cBera. CI0XKHBIN cOCTaB
6enoro cBera. Llet. JJaboparopHas
pabota «HabmroaeHue nucnepcuu
CBETa»

33

Wurepdepennus creta. Judpaxmus
cBeta. [ludpaxnuonnas pemeéTka

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

34

35

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue mpuOOPHI U yCTPOUCTBA
U YCIIOBHSI X 0€3011acHOTrO
IPUMEHEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cf02e

36

['panunbl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
IToctynatel cnennaibHON TEOPUU
OTHOCHUTEIILHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHTEIHHOCTE
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa4?2



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
https://m.edsoo.ru/ff0cfa42

BPEMCHH U COKpAIICHUC NJINHBI

DHeprusi 1 UMITYJIbC
pensTUBUCTCKOM yacTulbl. CBS3b

bubmuorexa [JOK

38
MaccChl C SHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NOKos
K o (0] .
3 Ocoss cremnamoit reopin Butmoeca LOK
" P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. Dopmyia [1nanka. bubnuorexa [IOK
DHeprusi ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
0]
q | e,
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 .Y
o | mmemoiers s
. ) https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
55| Tevences Romarenoe nciorme biGmnorexa LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoiucTsa u
MPaKTUYECKOE TPUMEHEHUE!
44
dboToreMeHT, POTONaTUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3amau no reMe « 9JI€MEHTEI bubmuorexa [JOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OIBITE BuGnorexa LIOK
46 Peszepdopna no paccesauro a-

yactull. [[manerapHas Mojens atoMa

https://m.edsoo.ru/ff0d091a



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

47

[Tocrynars! bopa

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

48

W3nydenue u noronieHne GoToHoB
IIPY [IEPEXOJIE€ aTOMA C OJJHOTO
YPOBHsI SJHEPrUU Ha Apyrou. Buusl
CIIEKTPOB

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

49

50

51

52

53

BomnnoBele cBoiicTBa yactuil. BonHbl
ne bpoia. KopnyckynsipHo-
BOJIHOBOM yasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTyYCHHE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIPEIENICHUIO COCTaBa
PaaTuoOaKTUBHOTO U3TyYCHUS

CsoiicTBa anbda-, 6era-, ramma-
u3nydeHus. Bnusnaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anba-pacna.
ONEKTPOHHBIN U NO3UTPOHHBIN
Oeta-pacmnan. ['amMma-u3inydeHue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. S nepHbii
peaxtop. [Ipobnemsl, IepCeKTUBHI,
DKOJIOTMYECKHUE ACTIEKTHI SIIEPHOU
SHEPIreTUKHU

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

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

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

54

OnemeHTapHble YacTUlibl. OTKpBITHE
no3UTpoHa. MeToab! HAOMIOICHUS U

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



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

55

PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrieli cron
«DyHnaMeHTaIbHbIE
B3auMoercTBUA. ENUHCTBO
(bU3UYECKON KapTHHBI MUPAY

Bun 38é3nnoro He6a. Co3sesnus,
SPKUE 3BE3IbI, IJIAHETHI, KX
BuauMoe aBrKkeHne. CoaHeyHas
cucreMa

56

Connue. CoaHedHass aKTUBHOCTb.
Wcrounuk sneprun ConHua u 3BE311

S7

3BE31bI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TJIABHOU
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMeHHbIE
MPEJICTABJICHHSI O TIPOUCXOXKICHUU H
spororuu ComHIa U 3BE37

58

Mineunsiii [Iyte — Hama
lNanakTtuka. [Tonoxxenue n
nexenre CoiHia B [NamakTuke.
I"amakTukn. YE€pHbIE ABIPHI B AIpax
raJJakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennasie mpoOaemMsl
ACTPOHOMHH

61

KonTtponbHas pabota «1eMeHTHI




ACTPOHOMMH U aCTPOPUIUKI»

62

O6o06matromuii ypok. Pons ¢huzuku
¥ aCTPOHOMHUU B IKOHOMUYECKOU,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cdepax NesTeTbHOCTH
YeloBeKa

63

64

65

66

67

O6o6maromuii ypok. Pons u mecto
($U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

O6o6maromuii ypok. Ponb
(bU3UYECKON TEOpUU B
(GhOpMUPOBAHUU TIPEICTABICHUIN O
¢buznyecKoil kKapTuHe MUpa

Ob6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHHBI MUpPa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX
MPEJCTABICHUIN O IPUPOJE
PesepBHBIi ypok. MarHuTHOE 1oJie.
DNEeKTpOMarHuTHas NHAYKIHS

Pe3epBHbiil ypok. Ontuka. OCHOBBI
CIIELIMATIbHON TEOPUH
OTHOCUTEIILHOCTH

68

Pesepnsrii ypok. KBantoBas (uszuka.

DJIEMEHTHI aCTPOHOMUU U
actpousuku

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/ff0d1784
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» ®dusnka, 10 kiracc/ Msakumes I'.5., byxoBues b.b., Corckuit H.H. mox penakuueii
[TappentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit
ITapdentbeBoii H.A., AkumonepHoe oomiectBo «M3aatenberBo «IIpocBenienney

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

2. B.A.Bonxos [loypounsie pa3pabotku no ¢usuke: 11 kmace. — M.: «Bako», 2006

3. I'.SI.Msxwues, b.b.byxosues B.M.Hapyrun. ®u3uka 11 knacc. Mocksa. «IIpocsemienue»,
2013r

4.Mapon A.E. OnopHble KoHCIIeKTHI U TuddepeHirpoBannbie 3agaun mo gusuke. 10, 11 k.
Mockga «IIpocsemenue», 2010

6. Mapon A.E. OnopHbie KOHCIIEKTHI 1 U PepeHImpoBanHble 3a1a4u 1o ¢pusuke. 10, 11 k1.
Mocksa «IIpocsemenuey, 2010

7. [MapdenrpeBa H.A. COopuuk 3amau o ¢usuke. 10-11 xkmaccel. Mocksa «lIpocsenienue,
2014

8. ITapdentreBa H.A. CoopHuK 33124 110 pmsuke. 10-11 kimaccel. MockBa «IIpocBemienue,
2014

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
4. VIHTepHeT-pecypChl: JIICKTPOHHBIE 00Pa30BaTeIbHBIC PECYPChI U3 SMHON KOJUICKIHN
dpoBsIX 0OpasoBarenbHbIX pecypcoB (http://school-collection.edu.ru/), karanora
denepanbHOTo LIeHTpa HHPOpMAIIMOHHO-00pa3oBaTenbHbIX pecypcos (http:/fcior.edu.ru/):
MH(OPMaLIMOHHbIE, 3JIEKTPOHHBIE YIIPAXKHEHUSI, MyJIbTUMENA PECYPCHI, JIEKTPOHHBIE TECThI
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