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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpOBHS Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yabTaraM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Puszwka» B o0pa3oBaTeNbHBIX  OpraHm3anusx Poccuiickoir  ®Denepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copnepxanue nporpamMMbl 10 (M3MKE HampaBleHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeATeNbHOCTHOrO noaxoaa. Ilporpamma no ¢usuke cooTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPYyEeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAKK€ YUYUTHIBAET HEOOXOAMMOCTb peaIM3allUMUd MEXIIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hel omnpenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HAa YPOBHE CPEIHEro oO0Iero odpa3oBaHus, MJIaHUPYEMble
pe3ybTaThl OCBOCHHUS Kypca (HU3UKU: JHMYHOCTHBIE, METalmpeIMETHbIe, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e TUIAHUPYEMBIE PEe3yJIbTaThl OCBOEHMs Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM UHUCIIE
IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cofiep>kaHue yueOHoro npeamera «Pusmkay 1o rogaM o0ydeHus.

®du3nka Kak Hayka o Hanbosee o0IMX 3aKOHaX MPUPO/IbI, BEICTYIAsI B KAUECTBE Y4€OHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUI 00 OKpy»XKarolleM MUpe.
IkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMBbIX
XUMHEH, Ouonorueit, gusmueckoir reorpadueir u actpoHoMuer. Mcnonab3oBaHWE W aKTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TIIOJIyYEHHsS] HOBBIX
MaTepHaJIoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Vzyuenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATh HayYHbII METO]I TO3HAHUS MPH BBIIOJTHEHUN UMHU y4eOHBIX MCCIIEIOBAHUH.

B ocHoBy kypca ¢u3uku 1711 YpoBHS cpeHero oOmiero oOpa3oBaHusl MOJIO0XKEH Pl UCH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEHM KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ Hell MaTepuai Kypca (U3UKH 00bEIUHEH BOKPYT
¢usznueckux Teopuid. Begymmm B Kypce sBIseTcss (OpMUpOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEUIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanusanus mpenmnosiaraeT UCHOJIb30BaHUE I'YMaHUTAPHOIO
noTeHIMana GU3NYECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3HMKU C Pa3BUTHEM OOLIECTBa,
a TaKkKe ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHYECKUMU MpoOIeMaMHu.

Hoes npuxnaonou nanpaenrennocmu. Kypce Gu3nMKu npeanoaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss IMOCPEACTBOM BBEICHHS 3JIEMEHTOB COJCpKaHMUA,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHbI C Pa3BUTHEM
TEXHUKU M TEXHOJIOTUH, a TaKKe 00CyXIeHUS MpoOIeM palliOHaIbHOTO MIPUPOJIONIONIE30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CpeaHero oOIiero odpa3zoBaHUs
ABIAIOTCA (u3nyeckue Teopuu ((GOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe IOCTPOEHUs
¢usmueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O NPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, JJIsl ONMHUCAaHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U IIPOLIECCOB).



CucTeMHO-IeITeTbHOCTHBIN MOAX0] B Kypce (PU3MKHM peamn3yeTcs Mpexae BCero 3a CUET
OpraHMu3aIy IKCIEPUMEHTAIbHON NesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usnke oOBEAMHEHBI B OONIUMH CIHCOK
YUYECHHUECKUX NPAKTUUYECKUX padoT. BrlieneHue B ykazaHHOM IEpeYHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS Y4YacTHHKaMH 00pa30oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHMS U OCHaIeHus KabuHeta ¢usuku. [lpu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIUYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE ynensieTcs pelleHUI0 PacuETHBIX U KayeCTBEHHbIX 3adad. [Ipu 3tom
JUTSL PAaCYETHBIX 3374 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/1aHHOM (DU3MUECKON MOJEIBIO,
MO3BOJIAIOIIME MPUMEHATh M3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeina
Kypca, Tak U UHTErpupys 3HAHUS U3 pa3HbIX pa3aenioB. g KaueCTBEHHBIX 3ajad MPUOPUTETOM
SBIISIOTCS 3aJaHUsg Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKod MOJenu A CUTyallud HpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusiMu DPI'OC COO K MarepuanbHO-TEXHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YypOBEHb Kypca (HU3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCJIOBHSIX MpeIMeTHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOIKHO OBITH HEOOXOMMOE JTa0opaTOpHOE 000PYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpamMmMe 10 (HU3UKE YYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIMOHHOE
o0opyoBaHue.

JleMoHCTpanMoOHHOE  00OpYyIOBaHWE (OPMUPYETCS B COOTBETCTBUU C IPHUHIIAIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeuMBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IMpOrpamme Mo
¢u3MKe KIIOYEBBIX JEMOHCTpALUil /JIs HUCCIEJOBAHMSI M3y4aeMbIX SIBJICHUM M IPOLIECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHUI.

JlaboparopHoe 000pyAOBaHHME Al YUYEHMUECKHX MpaKTUYECKuX padoT (opmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOPAaTOPHOrO OOOPYAOBAaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4eHUs GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

e (OpMUpOBAaHME HHTEpPECAa U CTPEMJIEHUS OOYYaIOIIMXCS K HAYYHOMY H3yUEHHUIO
HPUPO/IbI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Pa3BUTHE TMPEACTABIEHUH O HAYYHOM MeToJe To3HaHus U (opMHUpOBaHME
UCCIIEI0BATEIBCKOTO OTHOIEHHS! K OKPY)KAIOILIUM SIBIICHUSIM;

e (D OpMUPOBAHME HAYYHOT'O MHUPOBO33PEHHUSI KaK pe3yJbTaTa M3yuy€HHUS OCHOB CTPOCHMUS
MaTepuy U pyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

o (hOpMUpOBaHUE YMEHUI OOBICHATH SIBJICHMS C MCIOIb30BAaHUEM (PU3NYECKUX 3HAHUM U
HaYYHBIX JOKa3aTeNbCTB;

e (hOpMUpOBaHME TPEACTABIECHUN O PO (QU3UKU JUISI PA3BUTHUS JPYTUX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTH.

Joctrxenne 3TUX 1eneld 00ecneurnBaeTcsl peleHueM CIeAyIoINX 3a/1a4d B MPoLecce U3ydeHus
Kypca (GU3UKH Ha YPOBHE CPETHETO OOIIET0 00pa30BaHuUs:

e IpUOOpETEHNE CUCTEMBl 3HAHUN 00 00IUX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHax,
TEOPHSIX, BKIIIOYAsT MEXaHUKY, MOJIEKYJSIPHYIO (QU3UKY, dJIEKTPOJAUHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI acTPOU3HKH;

o GOpMHpOBaHHE YMEHHH TPHUMEHATh TEOPETHUECKUE 3HAHMA [UId OOBSICHEHUS
(Gu3NUeCKnX SIBICHUH B MPHPOJE W IS MPHHATHS MPAKTHYECKUX PEIICHH B MOBCETHEBHOMN
KHU3HH,



e OCBOCHHE CIIOCOOOB PELICHUS PA3JIMYHBIX 33a4 C SBHO 3aJJaHHON (PU3NUECKON MOJIEINbIO,
3a1a4, MOAPA3yMEBAIOUIUX CAaMOCTOATEIbHOE CO3JaHhe (PU3NYECKOM MOJAENH, aJeKBaTHOU
YCIIOBUSM 3aJ]auu;

e IOHMMaHHE (PU3UYECKHMX OCHOB U TMPUHIUIOB JACUCTBUS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTMYECKUX IPOLIECCOB, MX BIUSHUS HA OKPYKAIOLIYIO CPENY;

e OBJIAJICHHE METOJaMH CaMOCTOSITEIbHOTO IUIAHMPOBAHUS M MPOBEACHUS (PU3MUECKUX
OKCIEPUMEHTOB, aHAJM3a M WHTEpHpeTalud HHPOPMALUHU, ONPENEICHUsI JIOCTOBEPHOCTH
MOJIy4YEHHOT' 0 pe3yJIbTaTa;

e CO3/IaHUE YCIOBUM JUISl Pa3sBUTHS YMEHUM NPOEKTHO-UCCIIEIOBATEIbCKONW, TBOPUYECKOM
JIeATEIbHOCTH.

Ha usyuyenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEr0 0OIIero odpa3zoBaHuUs
otBoauTcs 136 wacoB: B 10 kimacce — 68 yacoB(2 yaca B Heneno), B 11 kimacce — 68 yacos (2 gaca
B HEJICITIO).

COJAEP/)KAHUE OBYYEHUA
10 KJIIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS

®usuka — Hayka o npupone. Haydnsle MeToabl MO3HaHUSA OKpYKarolero mupa. Poib
SKCHEPUMEHTA U TEOPUH B IIPOLECCe TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pu3nyecKux sBIeHUi u mporeccoB. Haydnpie rumore3sl. Ouszmueckue
3aKOHBI ¥ TeOpUH. | paHUIIBl TPUMEHMMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHUSIL.

Pomp m mecto ¢usuku B (QOpMHpPOBaHHUM COBPEMEHHON HAaydyHOW KapTHHBI MHUpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

Amnaiorossle U IU(GPOBbIE U3MEPUTENIbHBIE TIPUOOPHI, KOMIIBIOTEPHBIE TATUUKU.

Paznes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCUTENIBHOCTh MeXaHMuecKoro JBmxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, CKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOPEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBl KoopauHAT. CIioKeHUE NepeMenieHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpPEHHOE MNpPSAMOJIMHEHHOe IBIkeHue. I'paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHUs..

KpuBonunerinoe nBuxeHue. J[BUKEHHE MaTepUaIbHOW TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOW 110 MOJYJX0 CKOPOCTBIO. YTIJIOBas CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon u
yacTtoTa oopauieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIUIOMETp, JBUKEHUE
CHaps0B, LICTIHbIE U PEMEHHBIE NEpEIadH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTFOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTHK JABUKECHUSI.

[TpeoOpa3oBanue IBUKEHUN C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue nBuxeHus Tena, OpoIeHHOro Mo YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaJeHHUs.

Hamnpasienue ckopocTy Ipy ABUYKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyeHnne HepaBHOMEPHOI'O IBUKEHHUS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.



HccnenoBanne  COOTHONICHHWS  MEXAY  MyTSIMH,  HPOMJEHHBIMU  TEJIOM  3a
MIOCJIEIOBATEIbHbIE PAaBHBIE IPOMEKYTKH BpPEMEHM IPHU PABHOYCKOPEHHOM JBHKEHHH C
Ha4aJIbHOM CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKCHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutenbHocTH ['anmes. 1lepsebiil 3akoH Herorona. MHepuuaibabie cCUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuia. Bropoit 3akon Hblorona mis
MarepuanbHOU Touku. Tpernii 3akoH Hpr0TOHA 11l MaTepranbHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenune. Buasl TpeHus: (1Mokosi, ckojbxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHUE.
Cuna TpeHHs CKOJIbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBICHUS
MIpU IBUKCHUH TeJla B KUJKOCTH WM rase.

[ToctynarensHOe U BpalareiabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Tena.

MoMeHT cuiibl OTHOCHTENBbHO Ocu BpamieHus. [lmedo cuibl. YcaoBusi paBHOBECHs
TBEPJIOTO TENA.

TexHu4yeckue yCTpPOMCTBA U MPAKTHYECKOE TMPUMEHEHUE: TMOAIIUITHUKN, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHue Macc B3aMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHE CHJI TPEHUS TTOKOSI, KaUE€HUS U CKOJIBKCHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuiui sxkcnepumenm, n1abopamopmule pabomoi

W3ydeHue ABMKEeHUS OpycKa MO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHMKAIOIIUX B MPYXHHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO Tella, UMEIOIIET0 OCh BPALCHUS.

Tema 3. 3aKkoHnbl COXpanHeHUusn 6 MexaHukKe

Nmiynsc MatepuanbHON TOUKH (Tesa), CUCTEMbI MaTEPHAIBHBIX TOYEK. MIMIyNbe cuibl 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHHS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunerndeckass sHeprus MaTepuanbHOW TOukH. Teopema 00 M3MEHEHHMHM KHHETUYECKOU
SHEPTUH.

[TorenuuanbHas Heprus. [loTeHIIMaNbHAS SHEPTUS YIPYTO AePOPMUPOBAHHOMN TPYKUHBEI.
[ToreHunanbHas 3HepPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnnanpHBIe W HEMOTEHIUANbHBIE CHIIBI. CBs3b PaOOTHl HEMOTEHIIUAIBHBIX CHUJ C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHCHUS MEXaHUYECKOW SHEPTHH.

Yrnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxTnBHOE ABMKEHME.

[Tepexon mOTeHIIMATBHON YPHEPTHH B KHHETHUYECKYIO M 0OpaTHO.



Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydyeHrne aOCONIIOTHO HEYNPYroro yjaapa € IOMOIIBIO JABYX OJMWHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI C M3MEHEHHEM MEXaHHMYECKOW SHEpPruM Tella Ha
IIpUMepE PacTsHKEHUsI pE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH M UX OMBITHOE 0OOCHOBAHUE.
BpoynoBckoe mgBmwxkenue. [uddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BellecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE JTUX Mojened. Macca u pasmepbl Mosekyn. KonudecTBo BewiecTsa.
[TocrossuHast ABoraipo.

TeroBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanpHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISPHO-KMHETUYECKOH TEOPHUU
uealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeAHeld KHHETUYECKOH »SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHue H30MPOIIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, [TOKa3bIBAIOLIUE JIMCKPETHOE CTpPOEHHE BemlecTBa, ¢ororpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABICHHUS ra3a Ha CTEHKH COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATIBHOTO ra3a, H30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpeHHl o0bEma
KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AYyXa B HEM.

HccnenoBaHue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpEHHs dHEpPrusi TEPMOJMHAMHYECKOW CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U paboTa. BHyTpeHHss1 SHEprHst 0AHOATOMHOIO
UJeanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y 1eJIbHas
TEIUIOEMKOCTB BellecTBa. Kom4yecTBO TEMIOTHI U TEIUIONEPEIAUE.

[TonsstTue 00 agmabatHoM mpouecce. [lepBelii 3axkoH TepMmoauHamuKku. I[IpumeHeHue
NEepBOro 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

BTtopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh TPO1IECCOB B MPUPO/IE.

Tennoble MamuHbl. [IpyHIKTBL JeiCTBUS TEMIOBBIX MamuH. [IpeoOpazoBanus sHEpruu B
Ter1oBbIX MamunHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTETHKH.

TexHuueckue YCTpoOHCTBA M MpPaKTHUECKOE IPUMEHEHHUE: JBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJIOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW SHEpruM Teja NPU COBEPIIEHUH pPaOOThHI: BBUIET MPOOKH U3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3yXa, HarpeBaHue >Qupa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUACOAEMOHCTpALs).

W3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).



Mopnenu mapoBoii TypOWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHON TEeIII0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeugecmea. Dazoswvie nepexoovt

[TapooOpa3oBanue u koHAeHcanus. Vicnapenue u kuneHne. AOCOTIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTH BO3Ayxa. HacklmeHHslil map. YjaenpHas TemsioTa mapooOpa3oBaHus. 3aBUCHMOCTh
TEeMIIepaTyphbl KUTIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPONHUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramnsl. CoBpeMeHHble MaTepualyibl. [lnaBneHue u Kpucrammzanus. Y IeiabHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHudyeckue yCTpPOWCTBA M IPAKTUUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KAJIOPUMETpP, TEXHOJOTMU TOJYYCHHS] COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX M1APOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CniocoObl U3MepeHus BIKHOCTH.

HaGmonenue narpeBaHus ¥ IUIaBJICHUS KPUCTAIUTMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepeHre OTHOCUTENBHOU BIIaKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OnekTpuzanusi Tel. OJEeKTpUYecKuil 3apsia. JIBa Buga 2JIEKTPUUECKUX —3apsiioB.
[IpoBOIHUKY, TUBNEKTPUKH U ITOTYIPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsnoB. 3akoH Kyinona. TodeuHblif 37€KTpUYecKHid  3apsia.
Onektpuueckoe mnojae. Hampsx€HHoOCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJiel. JINHUKM HaNps>KEHHOCTH DJIEKTPUUECKOTO TOJIS.

PabGora cun onektpocratuueckoro mois. [lotenmman. Pa3HOCTP  MOTEHIMAIOB.
[IpoBOIHUKY U AUDJIEKTPUKH B JIEKTPOCTATHYECKOM ToJie. JlundnekTpudeckast IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DIEKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. JHEprus
3apsKEHHOTO KOHJIEHCATOPA.

TexHuueckne ycTpOCTBa M MPAKTUYECKOE MPUMEHEHHUE: S3JEKTPOCKON, 3JIEKTPOMETD,
ANIEKTPOCTATUYECKAS 3allUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLUIL JAEUCTBUS dJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DNEeKTpOoCcTaTUYECKas 3alllUTa.

JIMPNeKTpUKHU B SJIEKTPOCTATHUECKOM TI0JIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUION[aAM TUIACTHH,
PACCTOSIHUSI MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

N3mepenune 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu ¢ paznuunplx cpeoax

DJIEKTPUUYECKUI TOK. YCIIOBUSI CYIIECTBOBaHUS 3JIEKTPUUECKOTO TOKA. MICTOUHMKHM TOKa.
Cwita Toka. [ToCcTOSTHHBIN TOK.

Hanpsixenue. 3akon OMa a1 yyacTka LEIu.



DneKTpuuecKoe COIPOTHBIICHUE. VY nenbHoe COINPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTb 371€KTPUUYECKOTO TOKa.

DIIEKTPOABUKYILAsA CUJIa U BHYTPEHHEE COMPOTUBIECHUE UCTOYHUKA TOKA. 3aKoH OMa i
MOJIHOM (3aMKHYTOM) 3yiekTpuueckoit nenu. KopoTkoe 3aMbikanue.

DJIEKTPOHHAs MPOBOAUMOCTD TBEPBIX METAILIOB. 3aBUCUMOCTh COITPOTHUBIICHUSI METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonmynpoBonuukn. CoOCTBEHHasT H TPHUMECHAsh MPOBOJUMOCTH TOJTYIPOBOIHHKOB.
CgoiicTBa p—Nn-niepexonaa. [TomynpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYECKUH TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAS
Jaucconyanus. JIEKTPOIIN3.

DneKkTpuueckuil ToK B razax. CaMoCTOATEIbHBIM U HECAMOCTOSITENBHBIN pa3psaa. MoHus.
[1na3zma.

TexHuueckue ycTpoHCcTBa U MPAaKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOJILTMETP, PEOCTAT,
UCTOYHUKU TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3IEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHBIICHUS, BAaKyyMHBIH  JUOA, TEPMUCTOPBI H  (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh COTPOTHUBIICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOE COeIUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue HNEeKTPOABMKYIIEH cuiibl. KopoTkoe 3aMblkaHHME TralbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psaa v MPpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHre CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepeHne  SIeKTpOABMKYIIEH CHUJIbl HUCTOYHMKA TOKAa W €ro  BHYTPEHHErO
COINPOTUBIICHUS.

Habmroienue snektponusa.

Me:xnpeameTHblie CBS3U

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kkiacce OCYIIECTBISETCS € Y4ETOM
COJIEPXKATENBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTWUKH, OWOJOTUM, XUMUH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemnule nousimusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO I1O3HAHUS:
sBIIEHUE, Hay4YHBIH (akT, rumore3a, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpus, HaOIOJEHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMBbl  ypaBHEHUWH, JuHelHas (QyHKIuUsA, mapabdona,
runep6oma, ux rpadMKi ¥ CBONCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbl M HUX MPOEKIHMH HA OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: MexaHndeckoe JBM)KEHUE B JKUBOW mpupone, Iuddysus, ocMoc, TemIo00MeH
KUBBIX OPTaHU3MOB (BUJIbI TETUIONIEPEAAUN, TEIJIOBOE PABHOBECHE), IIECKTPUUECKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEILIECTBA,
MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEN, XUIKOCTEH U Ta3oB, 3JIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLUAINS, FalbBaHHUKA.

T'eoepaghus: BnaxxHOCTH BO3/lyXa, BETPbI, OapoMeTp, TEPMOMET.



Texnonoeus: npeodpazoBaHKe JABMKEHHUN C MCIOJIH30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIMHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbCa B TEXHHKE (pakeTa,
BOJIOMET M JIpyrue), JBUTATellb BHYTPEHHETO CropaHus, NapoBas TypOuWHa, OBITOBOM
XOJIONWIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH TOJIyYE€HUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHuYecKas  3allluTa,  3a3€MJICHUE
JJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBaTeibHble MPHOOPHI,
AJIEKTPOOCBETUTENBHbIE IPUOOPHI, TAJIbBAHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

ITocrositHHpIE MarHuThl. B3auMOIEHCTBHE IOCTOSAHHBIX MAarHMTOB. MarHuTHoe ToOJe€.
Bekrop marauTHOM MHAYKIMH. [IpMHIMI Cyneprnio3uiMyu MarHUTHBIX MTOJIEH. JINHUKM MarHUTHON
nHAyKIuK. KapTiHa TMHUM MarHUTHOM MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1oje IMPOBOJHHUKA ¢ TOKOM. KapTuHa JIMHMM MHIYKOUU MarHUTHOTO IIOJIA
JUIMHHOTO IPSIMOIO IPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBie NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenua, e€ Monaynb | HampaBlieHHe. JIBUKEHUE 3apsHKEHHOM YacTUIIBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne 9IEKTPOMAarHUTHOM HMHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM HWHAYKIIMH.
ONEeKTpOABMKYLIAs CHJIa MHAYKLIUU. 3aKOH 3JIEKTPOMarHUTHON uHAykuuu dapanes.

BuxpeBoe anexTpuueckoe mose. DJIEKTPOJIBMXKYIIAs CUIa MHIYKIUU B IPOBOIHHKE,
JBUKYLIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKkTHBHOCTB. SIBIeHNE CAMOMHIYKIMHU. DJIEKTPOABIIKYILAs CHUIa CAMOMHIAYKLIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DIEKTPOMAarHuTHOE I0JIE.

TexHuueckue YCTpOHCTBA M NPAKTHUYECKOE IPUMEHEHHUE: IIOCTOSHHbIE MarHHTBHI,
AJIEKTPOMArHUTBI, MIEKTPOIBUraTEINb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, UHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JIHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX POBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOJBMKYLIEH CHJIBI MHAYKLIHUU OT CKOPOCTH M3MEHEHUS MarHUTHOTO
IIOTOKa.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4yeHre MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

HccnenoBanue nqeiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sABIECHUS MIEKTPOMarHUTHOW NHAYKIIMH.

Paspnen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenbnas cucrema. CBoOoaHbIE MexaHMuYecKue KojebaHus. [apMmoHUYeckue
kosnebanus. Ilepmon, wactora, amrumtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MatemaTtuyeckuii MasTHUK. YpaBHEHHME TapMOHHUYeCKuX KoseOanuil. [IpeBpaieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.



Konebarenbuplif koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAaHUSI B HICATLHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUSl MEXKIYy MEXaHWYEeCKUMH U DJIEKTPOMAarHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHH B HICATLHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aryxaroUmMx KojeOaHMsIX. BbIHYyXIEHHbIE MeXaHUYeCKHUEe KoJeOaHMs.
Pe3onanc. BeinykIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUSI.

ITepemennbIil Tok. CHHYyCOMAANBHBIN NEpEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITITUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAIPSKEHHUSI.

Tpancdopmarop. IlpousBoAcTBo, mepenaya W HOTPEOICHUE DICKTPUUYECKON SHEPTUH.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTpodHepruu. KynbTypa wHCnonb30BaHUSA
AJIEKTPO3HEPTUU B [TOBCEIHEBHOM JKU3HH.

TexHuueckue yCTpPOHCTBA M MPAKTUYECKOE MPUMEHEHHE: JJICKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTEIbHOM CUCTEMBI (MPYKUHHBIN UM MaTeMaTH4YeCKUN
MasITHHK).

HabGmonenue 3atyxaromux KojaeOaHuid.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Hab6monenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumnorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) JUIs
3IEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc mpu mocienoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KAaTYUIKW WHIYKTUBHOCTH U
KOHJICHCATOPA.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH [IEpHOJia MaJIbIX KOJeOaHUi Irpy3a Ha HUTH OT JUIMHBI HUTHU U
Macchl Tpy3a.

HccnenoBanue MepeMEHHOr0 TOKa B IeNM M3 IOCIEA0BAaTENIbHO COEIUHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexannueckue BOJIHBI, yclIoBus pacnpocTtpaHeHus. [lepuon. CkopocTh paclpocTpaHeHHs
U januHa BosHbL. [lomepeunble M mponosibHble BOJHBL. MHTepdepenuuss u nudpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS HM3IYy4EHMs DJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHrtanus BekTOpoB E, B, V B anektpoMarautHoil BosiHe. CBONCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXKCHHE, IpeJioMJIeHHe, moysipu3anus, audpakuusa, uHrepdepenuns. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkama 31EKTPOMAarHUTHBIX BOJH. IIpHMEHEHHE 3JIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeNeBUACHUA. Pagronokanms.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKaroUle cpebl.

TexHnuecknue yCTpoHCTBa M IPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHHE ONEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmonenue oTpaxeHus U NPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHny U AMPpakiuid MeXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.



Habmiogenue cBs3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMUTYAOH M 4YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — 3JIEKTPOMArHUTHBIX  BOJIH:  OTPaK€HHE, IPEIOMIICHUE,
noJsipu3anus, Iuppakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomerpryeckas ontuka. IIpsmonuHeiiHOE pacIpoCTpaHEHUE CBETa B OJHOPOIHOM cpefe.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbBl OTpaxkeHus cBeTa. [locTpoeHue H300pa)xKeHUN B IIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKkoHbBl IMpeloMiIeHHs cBeTa. AOCOJIOTHBIM  IOKa3arellb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenpHbIl yros IMOJIHOIO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus ceera. CinoxHbIH cocTaB 6eoro csera. LBer.

CoOuparomiue U pacceuBarolive JUH3bl. ToHKasg JsnmH3a. DOKYCHOE pacCTOsHUE U
ONTHYECKasi CHJIa TOHKOM JMUH3BL. [locTpoeHune n3o0pakeHuil B COOMPAIOIINX U PacCEUBAIOIINX
nuH3ax. PopMyiia TOHKOH JIMH3BL. Y BEINYEHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. MHrepdepenuus cBera. KorepeHTHble HMCTOUHUKH. Y CIOBUSA
HaOJI0IeHNST MAKCHMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX
KOI'€pEHTHBIX HCTOYHUKOB.

Hudpaxkus csera. JludpakuvoHHas pemé€rka. YcioBHE HaONIOAEHUS TJIABHBIX
MaKCHUMYMOB IIpH [1aIEHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue yCTpoicTBa W IPAKTUYECKOE IPUMEHEHHE: OuKHM, Jyna, (oToamnmapar,
IPOEKLIIMOHHBIA anmapar, MHKPOCKOII, TEJIECKON, BOJIOKOHHAs ONTHKA, JAU(PpPaKIMOHHAs
peIETKa, IOJIAPOnL.

Jlemoncmpayuu

[TpsiMonuHENHOE pacHpOCTpPaHEHUE, OTPaXEHHE MW IpeloMieHHe cBeTa. OnTudeckue
npuOOopBI.

[TostHOE BHYTpEHHEE OoTpakeHne. Mozenb CBETOBOIA.

UccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue nnrepdepenium ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

W3mepenue nokasaresns IpeaoMIIEHUs CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3znen 6. OcHOBBI crIeMAJILHON TEOPUH OTHOCUTEJIBHOCTH

I'paHuIl IPUMEHUMOCTH KJIACCMYECKONW MexaHMKHU. IlocTynaTel cnenuanbHOM TeopuH
OTHOCUTEIIbHOCTH: HMHBApPUAHTHOCTh MOJAYJS CKOPOCTH CBETa B BakyyMe, IIPHUHIIHUII
OTHOCHUTENIBHOCTH DWHIITENHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILEHUE JITHHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b MacChl ¢ PHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.
Pa3nen 7. KBantoBas puszuka

Tema 1. Dnemenmul K6AHMOGOU ONMUKU



®otonbl. ®opmyna [Inanka cBs3u 3HEPTUU POTOHA C €r0 YACTOTON. DHEPTHUsl U UMITYIIHC
dboToHa.
Otkpeitie u wuccnenoBanue Goroddpdexra. Onwitet A. I'. CromeroBa. 3aKOHBI
dotoaddekra. YpaBuenue DitHmreiHa 115 hoTodddekra. «KpacHas rpanuiay Gorodddexra.
Hasnenue ceera. Onbrtel [1. H. JIebenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuueckue YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUe: (POoTonneMeHT, (OTONATUHK,
COJIHEeYHast 6aTapest, CBeTOAHO/.
Jlemoncmpayuu
®dotor(hdeKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro ¢porodddekra.
CBeToauoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. Omnbitel Pesepdopna mo paccesauro o -gactuil. [lmaneraphas
mozenb atoMa. Iloctynarel bopa. 3nyuenue u nornomenue GoTOHOB IpU NEPEXoAe aToMa ¢
OJIHOTO YpOBHSI SHepruum Ha Japyro. Buasl cnekTpoB. CnekTp YpOBHEW 3HEpPruuM aroma
BOZIOPOJA.
BouinoBeie cBolicTBa yactuul. Bosusl ne bpoina. KopnyckyiisipHO-BOJIHOBOM Ayaiu3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE.
TexHudyeckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHUWE: CIEKTPAJIbHBIA aHAIU3
(criekTpockoI), Ja3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnroneHnue nuHeyaThIX CIEKTPOB U3ITyYESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hablmronenue nuHeyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHThI,  JIOKa3bIBAIOIIUE  CIIOKHOCTh CTpPOGHMSI  fJpa. OTtkpsITHE
panuoakTuBHOCTU. OnBITH Pezepdopra mo onpeeneHuio cocTaBa paaioakTUBHOTO U3ITyYeHHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OTxkpbITHE IPOTOHA U HelTpoHa. Hyknonunas monens siapa I'eitzendepra—Banenko. 3apsia
anpa. MaccoBoe uucino sijgpa. M30Tomnst.
Anbda-pacnaa. DIeKTpOHHBIH M MO3UTPOHHBIN Oera-pacnaa. ['amma-uzinydeHue. 3akoH
PaauoOaKTUBHOIO pacIaja.
OHeprus cBs3M HYKJIOHOB B sijipe. SnepHble cuibl. Jledekt macchl sapa.
Snepusle peakunu. [lenenue u CUHTE3 SAED.
SAnepubiii peaktop. Tepmosimepubiii cunTe3. IlpoOieMbl M NEpPCNEKTUBBI  SIIEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTtop1 HaOJIIOIEHUS M pETHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3auMoelcTBUs. EAMHCTBO (hr3nyeckoit KapTHHBI MHpa.
TexHuuyeckue ycTpoicTBa U NMPAKTUYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi ObomoOa.
Jlemoncmpayuu
CuéTurK MOHU3HPYIOLMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB YacTHII (10 TOTOBBIM (oTorpadusm).
Paspnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH



Otanbel  pa3BUTHUS  acTpoHOMHMM. IIpukinagHoe W MHPOBO33PEHYECKOE 3HAUEHHUE
ACTPOHOMHH.

Bup 38é3nH0r0 HebOa. Co3Be3nus, sipKue 3BE3/bI, IJIAHETHI, UX BUIMMOE IBU)KCHUE.

Conneunas cucrema.

Connue. ConHeuHast akTuBHOCTb. Mcrounuk sHepruum CosHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TIJIaBHOU
IOCIeA0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHBIE IPEACTABICHUS O
IIPOUCXOXKAECHNUH U 3Botoluu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsbiit [1yTe — Hama ["anaktuka. [Tonoxenue u nuxenue Connua B ["amaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE OBIPHI B SAPAX TANAKTHK.

Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa06ma. PazOeranume ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpeHUE

Ponp (Qu3MKM M acTpOHOMHH B SKOHOMHYECKOM, TEXHOJOIMYECKOH, COLMaIbHON u
THYECKOH cdepax MesATeTbHOCTH YeIOBEeKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (QU3MUECKOW Teopur B (OPMHPOBAHUU
npeCTaBIeHUN 0 (PU3MUECKON KapTUHE MHpPA, MECTO (PU3NIECKON KapTUHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABICHUN O IPUPOJIE.

Me:xknpeameTHble CBSI3U

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHs B 11 Kkiacce ocymiecTBisieTcss ¢ y4€ToM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTUKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHH, TPUTOHOMETpUYECKHE (YHKIUU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTapHBIX (DYHKIIHIA,
IpU3HAKU TI0JI00US TPEYTOJIbHUKOB, OIIPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: snekTpuueckue SBICHUS B JKUBOW IpHpoJie, KojeOaTelbHbIe ABMKEHHUS B
JKUBOM TpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM MpHUpoOJe, NCHCTBHE pagualii Ha >KUBBIC
OpraHu3MBl.

Xumus: CTpDOEHHE aTOMOB U MOJIEKYJl, KpPUCTAJTIMYEcKas CTPYKTypa TBEpABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUINYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MmarHUTHBIE TOJOCAa 3€MJIM, 3aJIe)KU MarHUTHBIX pyH, GoTochEMKa 3eMHON
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TMHAN SJEKTpOIEpeiad, FeHepaTop MEPEMEHHOT0 TOKa, AJIEKTPOJIBUraTellb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBHU30p, aHTeHHAa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA



OcBoenne yueOHOro npeamera «Dusmka» Ha YpoBHE CpeHero oomiero oopasoBanus (6a30BbIi
YPOBEHB) TOJDKHO OOECIIEYHTh JOCTHKCHHE CIEAYIONINX JUYHOCTHBIX, METAlPEIMETHBIX U
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE PE3yNbTaThl OCBOCHHUS yueOHOro mpeamera «DPu3MKa» TOJKHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKICHHUI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  0OIIecTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIHLHOM JIEATETbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHMS:

Cc(OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3MIMH OOYYarOIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOI0 OOIIECTBA;

MNPUHITHE TPAJUIIMOHHBIX OOIIEYETIOBEUESCKUX TYMAHHCTHUYECKUX M JEMOKPATUYCCKUX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JACSTEIBHOCTh B HMHTEPECAX T'pakJIaHCKOTO OOIIeCTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHUE B3aMMOJIEUCTBOBATh C COIMAJIBHBIMM HWHCTUTYTAMH B COOTBETCTBUM C WX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCTIMTAHMS

c¢(OpMUPOBAHHOCTh POCCUMCKON I'PpaX1aHCKON UAEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KCHUSM POCCHHCKUX
yUEHBIX B 007aCTH (PU3UKU U TEXHUKH;

3)1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIEHMBATh CUTYAllUIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4)3CTeTHYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYAsl 3CTETUKY HAyYHOTO TBOPYECTBA, IPHUCYLIETO
¢buznueckoil Hayke;

5)TpynoBoro BocnuTaHusM:

WHTEpPEC K pa3muuHbiM chepaM mnpodecCHOHaTbHON JESTENHbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (U3MKONW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp OymymIeit
MpOQ)eCCUU U PEeaTM30BbIBATh COOCTBEHHBIE )KM3HECHHBIC TIJIaHbI,

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHHUIO U camMoo0Opa3oBaHUIO B 001acTu (U3MKHU Ha
MPOTSYKEHUH BCEU KU3HU;

6)3K0J1I0rM4eCKOTr0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh HKOJIOTHYECKON KYyJIbTYpbl, OCO3HAaHHUE TIOOATBHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYIIECTBICHHWE JCHCTBUN B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHUSA
1esaeil yCTOMYMBOTO pa3BUTHSI UEJIOBEUYECTBA;

pacIIMpeHre ONbITa JEATEIBHOCTH OSKOJOTMYECKOW HAMpaBJICHHOCTH Ha OCHOBE
UMEIOTUXCS 3HAHUMN TI0 (pu3mKe;

7)UeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh ~MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (HU3NUECKOIN HAYKU;

OCO3HaHHE IIEHHOCTH HAYYHOU JEsITeNbHOCTH, TOTOBHOCTh B MPOIECCe M3YUCHHS (PU3UKH
OCYIIECTBIISITh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO JICSITEIIbHOCTh MHINBUIYAIbHO U B TPYIIIIE.



METANPEAMETHBLIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jloruyeckue AecTBUA:

CaMOCTOSITENIbHO (OPMYJIUPOBAaTh U AaKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh [1APAMETPbl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUMS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUJIAH PelIeHUs MPoOIeMbl C YUETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLEHUBATH COOTBETCTBUE pE3YyJbTAaTOB LEJISAM,
OIICHUBATH PUCKHU IMOCIIEACTBUI JESITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pabOTy B YCJIOBHUSX pPEalbHOTO, BHUPTYaJbHOTO M
KOMOWMHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEHICHUH KU3HEHHBIX MPooIIeM.
ba3oBble ucciienoBare/bCKue AeiCTBUSA:

BJIQ/IETh HAYYHOW TEPMHUHOJOTHEH, KIIOUYEBBIMU MOHATUAMU U METOJaMH (PU3UYECKOU
HAYKH;

BJIaJIETh HaBbIKAMHU YueOHO-HCCIIEIOBATENIbCKON M MPOEKTHOM NeATeIbHOCTH B 00JACTH
(GU3HKH, CTIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIlICHUs 3a]1a4
buznyecKoro coaepxKaHus, NPUMEHEHHIO PA3IMYHBIX METOJ0B MTO3HAHMUS;

BIIAJCTh BUAAMH JIEATEIBHOCTH IO TMOJYYEHHWIO HOBOTO 3HAHUS, €ro HHTEPIpPETalluu,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpPH
CO3/IJaHUHU Y4EOHBIX MTPOEKTOB B 00J1aCTH (HU3UKY,

BBISIBJIATh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3M W aKTyaJlM3UpOBAaTh 3aJady, BbIJBUraTh
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apryMEHTBhl IS JI0KAa3aTelIbCTBA CBOUX YTBEPKICHUU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATH MOJIYYCHHBIC B XOJI€ PEIICHUS 33/1a4Hl Pe3yJIbTaThl, KPUTHUYECKU OIICHUBATH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTh U POPMYJIMPOBATH COOCTBEHHBIE 3a]]a4K B 00pa30BaTEIbLHOMN JAEATEIHHOCTH, B TOM
qrclie PU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTh 3HAHUS 10 (PU3HKE B TPAKTHUECKYIO 001aCTh KU3HEAEITEbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTMHAIbHBIEC TOAXObI U PEIICHHUS;

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

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMHU TOJIYYCHHUS HHGOPMAIMU (PU3UUECKOTO COACPKAHUSA U3 UCTOYHHKOB
pa3HbIX THWIIOB, CAMOCTOSTEIbHO OCYHIECTBJIATh IIOUCK, aHAM3, CHUCTEMAaTHU3alUil0 U
WHTEpIPETAIH0 HHOOPMAITUU PA3TUYHBIX BUIOB U (POPM MIPEICTABICHHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJIB30BaTh CpeAcTBa HMH(GOPMAIIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTUH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEpEKEHNs, TTPABOBBIX U
ATHYECKUX HOPM, HOpM WH(OPMAIIMOHHON 6€30MacCHOCTH;

CO371aBaTh TEKCThl (U3MYECKOTO COJACpX)aHWA B Pa3IUYHBIX (opmatax c ydérom
Ha3HayeHWs WHGOpPMAlMM ¥ [ENeBOM ayIAUTOPHH, BBIOMpas ONTHUMAIBHYIO (opMy
MIPEICTABICHUS U BU3YaTU3aIINH.

KoMmyHnKaTHBHBIE YHHBepCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISATh OOIIEHNE Ha YpOKaxX (PU3UKH ¥ BO BHEYPOUHOH JCSATEIHHOCTH,

pacmo3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB;



MOHUMAThH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON padOTHI;

BbIOMpaTh TEMATHKy M METOJIbl COBMECTHBIX JAECUCTBUN C y4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4l€Ha KOJUIEKTHBA,

IIPUHUMATh LIeJId COBMECTHOW JI€ATEJIbHOCTH, OpPraHU30BBIBATH M KOOPIWHHUPOBATH
JEUCTBUA IO €€ INOCTHUKEHUIO: COCTAaBIATH IUIAH JACHUCTBHUM, PaCHpEleiATh POJU C YYETOM
MHEHHUH Y4aCTHHUKOB, 00CY>KIaTh pe3y/bTaThl COBMECTHOU pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa M KAXKJOT0 YYaCTHHKA KOMaH/Bl B OOIIUN Pe3yibTatr
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE IMPOEKTHI, OLEHUBATh WUJIEU C TO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIISATh [MO3UTHBHOE CTPATETMYECKOE TOBEACHUE B PA3IUYHBIX CHUTYalMsIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO NIEATENBHOCTh B 00JacTh (DU3HKH |
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISATh IUIAH PEIICHUS PAcuETHBIX M KAuyeCTBEHHBIX 3aJ]1ay, IUIaH
BBIMIOJTHEHUS] TMPaKTUYecKo paboThl € Y4ETOM UMEIONIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsTh paMK{ y4eOHOTO IIpeMETa Ha OCHOBE JIMYHBIX MPEIOYTCHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBIICHUIO JPYIUIIMH B 00JIaCTH  (DU3HKHW,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/JIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JAESITEIBHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIQ/IETh HABBIKAMU MO3HABATEIHHONW peQIIeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX IEHCTBHIA
Y MBICJIUTEILHBIX MPOIIECCOB, UX PE3YJILTATOB U OCHOBAHUM;

UCTIONIE30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYaIliH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS TI0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH €051, TOHUMAasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,;

MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.

B nporiecce nocTrkeHNs TMYHOCTHBIX PE3YIbTaTOB OCBOEHUS MPOTPaMMBbI MO (PU3UKE IS
YPOBHsI CpeHEro oO0Iero o0pa3oBaHus y O00yUYaIOIIMXCA COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEIJIEKT, MPEANoIaraonuii ChOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOUIEr0 CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BUJIETHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON CeEphI, OBITh YBEPEHHBIM B ce0€;

caMOperyJIUpOBaHuUs, BKJTIOYAIOIIETO CaMOKOHTPOJTb, yMeHUe MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCA K HSMOIMOHATHHBIM
W3MEHEHUSIM U TIPOSIBISATH THOKOCTD, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMHM, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTHKEHUIO 1LIeM M YCHexy,
ONTUMHU3M, UHUIIMATHBHOCTH, YMEHHUE JCHCTBOBATH UCXO/ISI K3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKJIIOYAIONIEH CMOCOOHOCTh MOHMMATh AIMOILMOHAIBHOE COCTOSIHUE APYTHUX,
YYHUTBIBATh €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS C JIPYTHMH
JIOJTEMH, 3a00TUTHCS, TIPOSIBIISITHE HHTEPEC U pa3perniaTh KOHMIUKTEHI.



IMPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 10 kjiacce nmpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAFOIITUXCS YMECHHM:

JEMOHCTPUPOBATh HA MPHUMEpPaxX Pojb U MECTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOMN
HAay4YHOW KapTHUHBI MHpA, B PA3BUTHH COBPEMEHHON TEXHHUKH M TEXHOJIOTHH, B MPAKTUYECKOU
JIeITEeIILHOCTH JIFOACH

VYHUTHIBATh TPAHUIBI MPUMEHEHUS HW3YYCHHBIX (U3UYECKUX MOJIEICH: MaTepuaibHas
TOYKa, MHEPIUAIbHAS CHCTEMa OTCYETa, a0COMIOTHO TBEPIOE TENO, WACATbHBIA Tra3, MOJICIN
CTPOCHHMSI Ta30B, KUJIKOCTEH M TBEPIBIX T, TOYCUHBIH AICKTPUUYCCKUN 3apsl MPH pElICHUU
buznyecKux 3a/1a4;

pacno3HaBaTh (U3MYECKHE SBJICHUS (IIPOIECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYJISIPHO-KMHETUYCCKOW TEOpHUM CTPOSHUS BEIIECTBA WM DIEKTPOIUHAMUKH:
PaBHOMEpPHOE M PABHOYCKOPEHHOE IMPSMOJIMHEHHOE JBM)KCHHE, CBOOOJHOE TaJCHHUE TEI,
JIBUKCHHE 10 OKPY)XHOCTH, WHEpLUs, B3amMmopeicTBue ten, auddysus, OpoyHOBCKOE
JIBIDKCHHUE, CTPOCHHE JKUIKOCTEH W TBEPABIX TeJ, M3MEHEHHE O00BbEMa Tell NPH HarpeBaHUU
(oXJIaXIeHUN ), TETJIOBOE pAaBHOBECHE, UCTIAPCHUE, KOHICHCAIUS, TUIABJICHHUE, KPUCTAILIH3AIHS,
KHUIICHUE, BIAKHOCTh BO3JlyXa, MOBBHIIICHHUE IABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBsI3b MCEXKIY IapamMeTpaMH COCTOSIHHSI ra3a B HM30MpOIeccax, JJIEKTPU3aIus Tell,
B3aUMOJICHCTBUE 3aPsI0B;

ONKCHIBATH MEXAaHMYECKOE IBMKCHHE, MCIONB3Ys (DM3MUCCKHE BEIMYUHBI: KOOPIWHATA,
myTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cujla, UMITYJIbC Tela, KHHETHYeCKas
9HEprus, MOTCHIMAIbHAS SHEPTHs, MEXaHWYecKas pabdoTa, MEXaHWYECKas MOIIHOCTh; IPHU
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUNM CMBICI HCHOIB3YEMBIX BEIUYMH, WX
0003HAYCHHSI U CIUHUIIBI, HAXOJAUTH (DOPMYIIBI, CBS3BIBAIONINE NAaHHYIO (PU3NICCKYIO BEITUYUHY
C IPYTUMU BEIUYUHAMU;

ONKCHIBATh HW3YYCHHBIC TEIUIOBBIC CBOWCTBA TEN W TEIUIOBBIC SIBJICHHS, HCIIOIB3YS
dusznyeckue BEJIMYMHBI: JaBIIEHHUE Tas3a, TeMIlepaTrypa, CpEeAHssl KHHETHYecKas JHeprus
XAOTHYECKOTO JIBIDKEHUS MOJICKYJ, CPETHEKBaIpaTHYHAs CKOPOCTh MOJICKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSSI DHEprusi, pabora rasza, Kod((UIKMEHT IMOJIE3HOTO JEHCTBUS TEIMIOBOTO
JIBUTATEIS; TIPH OMTUCAHUH MPABUIHLHO TPAKTOBATH (DH3UYECKHI CMBICI UCIIOJIb3YEMBIX BEIMYHH,
uX O00O3HAYeHHS W EIOUHHIIBI, HAaXOIUTh (OPMYJBI, CBS3BIBAIOIINE NaHHYIO (PHU3NYECKYIO
BEJIMYMHY C JPYTHUMH BEITUIHHAM;

OTHCHIBATh M3yYEHHBIE DIIEKTPUUYECKHE CBONCTBA BEIIECTBA M JIJIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCHOIB3YST (PU3NUYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3aps]l, AJIEKTPUUYECKOE MOJIE,
HANPSDKEHHOCTh TIOJS,, TOTEHIIMAal, pPa3HOCTh TOTEHIMAIOB; MPU OMUCAHHHM MPABHIBHO
TPAKTOBATh (PUIUUCCKUH CMBICT HCIIOJIB3YeMbIX BEIWYMH, WX OOO3HAUCHUS W CIAMHHIIG;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHUMHY C IPYTUMU BETUYHHAMU;

AHATM3UPOBATh (U3MUYECKUE TPOIECCHl W SBICHUS, UCTOIB3Ysl (U3NYCCKUE 3aKOHBI H
MPUHIIMIIBL: 3aKOH BceMupHoro TtsroteHus, |, |1 u 1l 3akonst HploToHa, 3aKOH CcOXpaHeHUs
MEXaHHUYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, IIPUHITUI CYTICPITO3UIINN CHJI, TIPUHITUTT
paBHOIPABHUsI MHEPLUATHHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KHHETUYECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, Ta30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYCCKOW DSHEPTHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C a0COTIOTHOW TeMIepaTypoid, TEepBhI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUIECKOTO 3apsja, 3akoH KylloHa, NMPUITOM pa3idnyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TIPUHIIUIIBI JICUCTBUS MAITUH, TPHOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIH30BAHMS B IIOBCETHEBHOM KU3HU;

BBITIOJTHATh JKCIEPUMEHTBI T10 WCCIISAOBAHUI0 (DU3UYECKHX SBICHHH M IPOIECCOB C
UCTIONIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpEHWil, TMpu dSToM  (HOpMyIHpOBaThH
npoOnemMy/3amady W TUNOTE3y y4eOHOrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH ONBIT U (JOPMYTUPOBATH BHIBO/IBI,



OCYILECTBIISATh TPSIMbIE M KOCBEHHbIE H3MEPEHUs (HU3MUECKUX BEIMYHH, TPU 3TOM
BbIOMpPATh ONTHUMAJbHBII CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOABI OLEHKHU
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NUYECKUMU BEIMYMHAMU C UCIIOJIb30BAHUEM MIPSIMBIX
U3MEPEHUH, NP ATOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpOBATH PE3yJbTATHI IMOIY4YCHHOMN
3aBUCUMOCTH (PM3MYECKMX BEIMYMH B BHUAE Tabiul U TIpaduKoB, JenaTh BBIBOJBI 110
pe3yibTaTaM MCCICI0BaHNUS;

coOuoiaTh MpaBwia O€30IaCHOTO TpyJda MpH IPOBEIEHUHM MCCIEJOBaHUN B paMKax
y4eOHOrO SKCHEPHMEHTa, YyueOHO-HCCIENOBAaTEIbCKONM U  MPOEKTHOHW JIESATEIbHOCTH C
UCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOro 000PYyAOBaHUS;

pemath pacu€THBIE 33JaYd C SIBHO 3aJaHHOM (HU3MYECKOM MOJENbI0, HCHOIb3YA
(Gu3nyeckre 3aKOHbI M IPUHLUIIBI, HA OCHOBE aHaJIU3a YCJIOBHs 3a7a4dl BEIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MTOJyYEHHOT O 3HaUeHUsI (PU3MUECKON BEIMUHHBI,

pelarb KadyeCTBEHHbIC 3aJa4M: BBICTPAWBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOYKY
paccyXIeHUI ¢ OOPOi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHUS;

UCTIONB30BaTh TPH  pEIICHUH YYeOHBIX 3a7ad COBpPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [yl IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH U IPEACTaBICHUs Y4eOHOU U
HAYYHO-TIOMYJIIPHOH HMH(OpMAIUKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh M10JIy4aeMyto HH(POPMaLUIO;

NPUBOJUTH TPUMEPHI BKIIA/Ida POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B pPa3BUTHE
HayKH, 00bSCHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HaHUS 10 (U3MKE B TOBCEAHEBHOW JKU3HU JUIS
oOecrieyeHus 6€30MaCHOCTH ITPHU 0OpALEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHHMsI 3/I0POBbsI U COOJIIOJICHUS HOPM IKOJIOTUYECKOTO ITOBEICHUS B OKPYXKAIOILEH Cpeie;

paboTaTh B IpyIIie ¢ BBIMOJIHEHUEM pa3IMYHbIX COLMAIBHBIX POJIEH, IIIAHUPOBATh PabOTy
TPYIIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHWBATh BKJIAJ KaXI0r0 M3 yYaCTHUKOB I'PYIIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoniy obyuyenust B 11 kJacce npeMeTHbIE pe3ysbTaThl HA Oa30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MeCTO (U3UKH B (POPMHPOBAHUHM COBPEMEHHOMN
HAay4yHOW KapTHHBI MHpa, B Pa3BUTHUH COBPEMEHHOW TEXHUKHM M TEXHOJIOTUH, B IPAKTHYECKON
JEeSTENIbHOCTH JIFOJIEH, IEI0CTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTBIBATh TPAHUIBl MPUMEHEHUS HW3YYEHHbIX (U3NUYECKUX MOJIeNIeH: TOYEUHBIH
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, SAEpHAs MOJENIb aToMa,
HYKJIOHHAsi MOZIETIb AaTOMHOTO sI/Ipa MPU peLIeHUN GU3NUECKUX 3a/1a4;

pacno3HaBaTh (U3MYECKUE SIBICHUS (IIPOLECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
WHAYKLINS, JAEWCTBUE MarHUTHOIO IIOJII Ha IPOBOAHMK C TOKOM M JBIXKYLIMICS 3apsf,
AIIEKTPOMAarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEeHUE,
npejomieHue, uHTepdepeHuus, audpakuus W TMOJApU3allvs CBeTa, MJHCIEPCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (PororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJ0OpPOJIa, ECTECTBEHHAs U UCKYCCTBEHHAs PaIHOAKTUBHOCTD;

ONKCHIBATh M3yYEHHBIE CBOMCTBa BeIECTBA (AJIEKTPUYECKHE, MArHUTHBIE, ONTUYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIC SBJIECHUS (IIPOIECCHI),
UCHONB3YSl (U3NYECKUE BEIMYUHBL: DJIEKTPUYECKUN 3apsij, CHiIa TOKa, 3JIEKTPHUUECKOe
HaNpPsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MArHUTHOTO TOJEH, MepHoA W 4YacToTa KosiebaHud B



K0JIeOAaTeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOLIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KosieOaHul, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWiIa JIMH3bI, NIPU ONMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUYEHUS W EIMHMIIBI,
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE AAHHYIO (DU3UUYECKYIO BEIMYMHY C APYTUMH BEIMUYUHAMU;

ONHKCBHIBATh M3yYCHHBIC KBAHTOBHIC SBJICHHS W TIPOLECCHl, MCIONB3YsS (hU3HUECKHe
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, JHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, >HEPTus CBSI3M AaTOMHBIX sIEep, HPU ONMUCAHUHU
IPaBUIbHO TPAKTOBaThb (PU3UYECKUN CMBICH MCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAYCHMs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIONINE TAHHYIO (DM3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISITh 3HaYEHUE (PU3MUECKON BEIUYMHBI;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SIBICHUS, HUCHOIb3yd (DU3MUYECKHE 3aKOHBI U
OPUHLIMINBL 3akoH OMa, 3aKOHBI IIOCIEAOBATEIBHOTO M  IMAPAJUIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  MHIYKLIHUH, 3aKOH
IPSIMOJIMHEMHOIO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoTod(dderra, 3aKOH COXpPAHEHHUS DSHEPIUH, 3aKOH
COXpPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUUYECKOIO 3apsia, 3aKOH COXPaHEHUS
MacCOBOTO 4YMCIIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTHMBHOIO paclana, Mpu ATOM pas3jIinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPAKEHUE W YCIOBHs (TpaHULIBL,
00JacTi) IPUMEHUMOCTH;

OINpPECIIATh HANPaBICHUE BEKTOpPAa MHIYKIMHM MAarHUTHOTO IIOJS IIPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiibl JlopeHna;

CTPOUTH M OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBIMOJHATh 3KCIEPUMEHTBl 10 MCCIEN0BAaHUIO (DU3MUECKUX SIBJIECHUH M IPOLIECCOB C
UCIOJIb30BAaHUEM INPAMBIX U KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (QOpMYJIHPOBaTh
npobnemy/3agady W THUNOTE3y YY4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE W3MEPEHHs (U3NYECKUX BEIMYUH, TPU ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HUCIOJIb30BATh HM3BECTHBIE METOAbl OLEHKH
MOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMUYUH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHpPOBAaTh PE3yJbTaThl MOJYYEHHON 3aBUCHMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
WCCIIEI0BAHMS;

coOuoiaTh MpaBwiia 0€30IacHOTO TpyJa MNpH TNPOBEJCHUM HCCIEAOBAaHUM B pamkax
y4eOHOrO0 SKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENLCKOM M TMPOEKTHOW JEeATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacy€THble 3aJaud C SIBHO 33JaHHOM (PU3MYECKONM MOJENbI0, HCHOJIb3YS
(bu3nueckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4H BIOUPATh (PU3HUECKYIO
MOJieb, BBIICNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIHWMBbIE s €€ peleHus,
HPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelath KaueCTBEHHBIE 3a/ayd: BBICTpAMBaTh JIOTMUECKH HEMPOTHBOPEUUBYIO IEMOYKY
paccyXIeHU ¢ ONOpPOi Ha N3yUEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIIONIb30BAaTh MpPHU pEIIeHWH Y4YeOHBIX 3a7ad COBPEMEHHble HH(POPMAIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUS y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBATh MOJTy4aeMyto HH(POPMALUIO;

OOBSACHATH MPUHILIMIIBI AEUCTBUS MAlllMH, IPUOOPOB U TEXHUYECKUX YCTPOMNCTB, pa3inyarh
yCIIOBHS UX 0€30M1aCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

MPUBOJIUTH MPUMEpPHI BKJIAZa POCCUMCKUX U 3apyOeXHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;



HCIIOJIL30BATh TCOPCTUYCCKUC 3HAHHUA 110 (1)I/I3I/IK€ B HOBCGI[HGBHOfl KU3HU OJIA
obecrieueHnst 0€30MMaCHOCTH TIPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJISI
COXpPaHEHHS 3/I0POBbsI U COOIIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpene;

paboTaTh B IpyIIe ¢ BHIMOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, IUIAHUPOBATH PadOTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CHUTYallUsX, aJcKBAaTHO OLEHHBATH BKJIAJ KaXJIOTO W3 yYaCTHUKOB TPYIIBI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE
10 KUIIACC

Ne
n/n

HaumeHoBaHue pa3aeioB U TeM

Koaunyecrso yacos |

DJieKTpoHHbIE (I (ppoBHIE)
o0pa3oBaTebHbIE pecypchl

TpOrpamMmeI Bcero|| Kontpoass || [IpakTHyeck
ble padoThl | Me padoThI
‘Pa311e.11 1.OU3UKA U METObI HAYYHOI'O IO3HAHUSA
1.1 |®Pusuka u MEeTOIBI 2 bubmuorexa [JOK
HAYYHOT'O TIO3HAHUS https://m.edsoo.ru/7f41bf72
‘HTOFO o pazjaeny H 2 H
[Paszies 2.MEXAHMKA
2.1 |[Kunemaruka 5 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.2 | duHamuka 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 ||3aKoHBI COXpaHEHUS B 6 1 1 bubnnoreka [JOK
MeXaHUKe https://m.edsoo.ru/7f41bf72
‘I/ITOFO o pas3zeiy H 18 H

‘Pa3)1e.11 3.MOJIEKYJIAPHASA ®U3NUKA U TEPMOJINHAMUKA

3.1 ||OcHOBBI MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
KHHETHYECKOW TEOpHHU https://m.edsoo.ru/7f41bf72
3.2 ||OcHOBBI TEPMOTUHAMUKHI 10 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
3.3 ||ArperaTHbIe COCTOSHUS 5 bubnnoreka [JOK
BeniecTBa. Pa3zoBbie https://m.edsoo.ru/7f41bf72
nepexoabl
‘I/ITOFO 110 pasJeny H 24 H
‘Pa3)1e.11 4.9JJEKTPOAUHAMUKA
4.1 |9OnekrpocraTtuka 10 1 bubnnorexka [JOK
https://m.edsoo.ru/7f41bf72
4.2 |[locTostHHBII 12 1 bu6nmoreka [JOK
ANIEKTPUUYECKUIl TOK. TOKH B https://m.edsoo.ru/7f41bf72
pa3IMYHBIX Cpeaax
‘I/ITOFO 110 pasJeny H 22 H
‘PezepBHoe BpeMs H 2 H H H
OBUIEE KOJIMYECTBO 68 3 3
YACOB I10 ITPOTPAMME
11 KJIACC
KonuyecTBo yacos
Ne HaumeHnoBaHue pa3ieioB u DJieKTpOHHbIE (LU (ppoBHIE)

n/n

TEM NMpOorpaMmabl

Bcero

Kontpoabn
bIe padoThI

KHe padoThl

IIpakTnuec

oGpa3oBaTeibHbIE PeCyPChI

Paznea 1.2JIEKTPOJINMHAMHUKA

11

MarsautHoe 1oie.
DJIeKTpOMarHuTHas

UHIYKIHS

11

h

bu6mmoreka [JOK

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



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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c

Ne

n/n TeM NMPOrpamMmbl

HaumenoBaHme pa3iejioB U

KoaudecTBo 4acoB

Bcero

Kontpoabn
ble padoThI

IIpakTnuec
KHe padoThl

DyeKTpoHHbIE (U (PPOBDBIE)
o0pa3oBaTebHbIE pecypchl

‘I/ITOI‘O 10 pa3zeny

| 11

|Pa3lle.11 2.KOJIEBAHU 1 BOJIHbI

2.1 |MexaHu4eckue u 9 1 bubmuorexa [JOK
9JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97c
KoseOaHus

2.2 |Mexanuuyeckue u 5 1 bu6mmoreka [IOK
AIIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c

2.3 ||OnTuka 10 3 bubmuorexa [JOK

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

‘HTOFO o pazjaeny H 24 H

‘Pa3)1e.11 3.0CHOBBI CIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

3.1 ||OcHOBEHI crienuaIbHOU 4 1 bubnuorexa [JOK
TEOPUH OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97c
‘I/ITOFO 0 pazjerny H 4 H

‘Pa3zle.11 4. KBAHTOBAS ®U3UKA

4.1 ||DneMeHTBI KBAaHTOBOM 6 bu6mmoreka [IOK
ONTHKH https://m.edsoo.ru/7f41c97c
4.2 ||CtpoeHue atoma 4 bubnnoreka [HOK
https://m.edsoo.ru/7f41c97c
4.3 ||AToMHOE PO 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
‘HTOFO 1o pazjaeny H 15 H

‘Pa3)1e.11 5.9JIEMEHTBI ACTPOHOMUHU U ACTPOD®U3UKU

5.1 |DneMeHTB aCTPOHOMUU U 7 1 bubnuoreka [IOK
acTpou3uKu https://m.edsoo.ru/7f41c97c
‘I/ITOFO 110 pasJeny H 7 H

‘Pa3)1e.11 6.ObOBIIAIOILIEE IOBTOPEHUE

6.1 ||OGoOmiaromiee MOBTOPEHUE 4 bubmuoreka [JOK

https://m.edsoo.ru/7f41c97c
‘I/ITOFO 110 pasJeny H 4 H
‘PezepBHoe BpeMsi H 3 H H H
OBILIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOT'PAMME

NOYPOYHOE INIVIAHUPOBAHUE
10 KUIIACC
| KoJinuecrBo yacos | DJeKTpoHHBIE U (DPOBBIE
Ne Tema ypoka Aara o0pa3oBaTe/bHbIE
/i MY Beero KonrpoasH || [IpakTnuec u3yuenus Y
ble padoThI ||[Kue padoThl pecypehbl
‘1 H(Dmmca — Hayka o H 1 H H H HBI/I6J'II/IOTeKa HOK



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

KoaudecTBo 4acoB

DJIeKTpOHHBIE IN(POBLIE

Ne Tema OKa I[aTa o0pa3oBaTebHbIE
n/n yp Beero KontpoasH || IIpakTnuec u3yuenus p
ble pa0oThI ||KHe padoThl pecypebl
npupoe. Haydnsie MeTo1p1 https://m.edsoo.ru/ff0c3
MTO3HAHMSI OKPY>KAIOIIIETO 2e2
MUpa
2 Poins 1 MecTo Gu3uku B 1 bubmuoreka [IOK
(bopmMupoBaHUU https://m.edsoo.ru/ffOc3
COBPEMEHHOW HAyYHOMH 3e6
KapTHHBI MUPA, B
MPAaKTUYECKOU
JeSITeTbHOCTH JTFO/ICH
3 MexaHn4ecKOe ABIKEHIE. 1 bu6mmoreka [IOK
OTHOCHUTEIBHOCTD https://m.edsoo.ru/ffOc3
MEXAaHUYECKOIr'0 IBUKECHUS. 508
[Tepemenienue, CKOpOCTb,
YCKOpEHHUE
4  |[PaBHOMEpHOE 1 bubnnorexa [JOK
IPSIMOJIMHEHHOE IBUKEHUE https://m.edsoo.ru/ffOc3
620
5 PaBHOyCcKkOpeHHOE 1 bubnuorexa [JOK
IPSIMOJIMHEHHOE IBUKEHUE https://m.edsoo.ru/ffOc3
72e
6 CBoOoHOE TIaZICHHE. 1 bubmmoreka [JOK
YckopeHue cBOOOTHOTO https://m.edsoo.ru/ffOc3
TaCHHUS 9cc
7 Kpusonuneiinoe apwkenue. | 1 bubnuoreka [IOK
JIBrXKeHUEe MaTepHaIbHON https://m.edsoo.ru/ffOc3
TOYKH 10 OKPYXHOCTH ada
8 [Tpunatmn oTHOCUTENBHOCTH || 1 bu6mmoreka [JOK
lanunes. MnepruaibHbIe https://m.edsoo.ru/ff0c3
cucreMsl orcyera. [lepBelii be8
3akoH HproToHa
9 Macca tena. Cwra. 1 bubmmoreka [JOK
[MpuHIMD cynepno3uuuu https://m.edsoo.ru/ffOc3
cui. Bropoit 3akon be8
Hrrotona gisa
MAaTepHAIbHON TOUKHU
10 |[Tpernii 3akon Hetorona ms|| 1 bubnnorexa [JOK
MaTepHabHBIX TOUEK https://m.edsoo.ru/ffOc3
be8
11 |3akoH BCeMUpPHOTO 1 bubmuoreka [IOK
TaroteHust. Chia TSHKECTH. https://m.edsoo.ru/ffOc3
IlepBas kocMuueckas doo
CKOpOCTh
12 ||Cuna ynpyroctu. 3akoH 1 bubnnorexa [JOK

I'yka. Bec Tena

https://m.edsoo.ru/ffOc3
el8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

KoaudecTBo 4acoB

DJIeKTpOHHBIE IN(POBLIE

Ne T JlaTta G
o/ eMa ypoka Beero KourpousH || IIpakrnuec — o0pa3oBaTesbHbIE
ble pa0oThI ||KHe padoThl pecypebl
13 ||Cuna Tpenus. 1 bubnmoreka [JOK

Koaddurment tpenus.
Cuna conpoTuBIEHUS IPU
JIBVDKEHUH TEJa B )KUKOCTH
WIIN Ta3e

https://m.edsoo.ru/ffOc3
f76

14

ITocTynarensHoe u
BpalllaTeIbHOE JBHKEHUE
a0COFOTHO TBEPIOTO TeTa.
MowmenT cuibl. [lneuo
CUJIBL. Y CIIOBUS PAaBHOBECUS
TBEPJIOTO TENa

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4
1a6

15

Nmnynbsc maTepraibHOU
TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK.
Nmnynbe cuibl. 3aKkoH
COXpaHEHUs UMITYJIbCa.
PeakTuBHOC ABHKCHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4
3d6

16

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sneprus
MaTEpHUaIbHOW TOUKH.
Teopema 06 U3MeHEHHH
KMHETUYECKOW SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4
502

17

[ToTenunanbHas SHEPTHUAL.
[ToTenumanpHas sHEpPIrust
yrpyro nehopMUpOBaHHON
npyxuHsl. [loreHnnanbHas
SHeprus Tena BOIU3U
MMOBEPXHOCTU 3eMITH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4
6la

18

ITorennuanbHBIE U
HEMOTCHIMAIbHEIC CHIIBL.
CBs13b pabOTHI
HENOTCHIIUAIIBHBIX CHJI C
H3MEHEHHEM MEXaHNYeCKON
SHEPIUU CUCTEMBI TEIL.
3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUn

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4
78c

19

JlaGopaTopHnas pabora
«HccrnenoBanue CBs3U
paboTHI CUJIBI C
M3MEHEHNEM MEXaHUYECKON
SHEpIuu Teja Ha Ipumepe
pacTsHKEHUST PE3HHOBOTO
KIyTay

20

KonTponbhas pabota no
Teme «KuHemaruka.
Jlunamuka. 3aKOHBI
COXPaHEHMS B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4
b74



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtponsn
ble padoThI

IIpakTnuec
KHe padoThl

JlaTta
H3y4eHust

DJIeKTpOHHBIE IN(POBLIE
o0pa3oBaTe/IbHbIE

pecypcesl

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
KUHETHUYECKON TEOPUHU.
BbpoyHoBcKkoO€E nBUXEHHE.

Auddysus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4
dc2

22

XapakTep IBUKEHHUS U
B3aMMOJCHCTBUS YaCTHL]
BeniecTsa. Monenu
CTPOCHMS Fa30B, )KUJIKOCTEH
U TBEPABIX TEI

23

Macca monexy:.
KonnuecTtBo BemiecTsa.
[TocTostnuast ABoraapo

24

TemnoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [llkana
temneparyp Llenbcus

25

Wneansneiii ras B MKT.
OcnosHoe ypaBHenue MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4
fde

26

AOcomoTHas TemMIepaTrypa
KaK Mepa CpeJHen
KMHETUYECKOUN SHEPIUHU
JBUKECHUSI MOJIEKYJI.
YpaBHenue Menpeneena-
Krnaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5
1lle

27

3akoH JlanbToHa. ['a30BbIe
3aKOHBI

28

JIaGoparopHas paboTa
«HccnenoBanue
3aBUCUMOCTH MEXIY
napaMeTpamMH COCTOSTHHS
pa3pexEeHHOTO ra3a

29

N3onporieccel B naeanbHOM
rase 1 Ux rpapuieckoe
IIPE/ICTaBICHHE

bu6mmoreka [JOK
https://m.edsoo0.ru/ff0c5
70e

30

Buyrtpennss sueprus
TEPMOJIMHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €&
n3MeHenus1. KomnuectBo
TEIUIOTH U paboTa.
BnyTtpennss sneprus
OJIHOATOMHOTO HUJI€AJIbHOTO
rasza

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc5
952

31

Buasl Tenonepenaun

bu6mmoreka [JOK
https://m.edsoo0.ru/ff0c5



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

No | KosnuecTBo yacoB | Tara DyeKTpoHHbIE IHPPOBHIE
I /;1 Tema ypoka Beero Kontpoash|| IpakTHuec — oOpa3oBaTeJibHbIE
ble pa0oThI ||KHe padoThl pecypebl
L L] | | |c36
32 ||YnenbHas TEIOEMKOCTH 1 bubnmoreka [JOK
BemiectBa. Konuuectso https://m.edsoo.ru/ff0c5
TETUIOTHI MIPH c36
TeruIonepenaye.
AnnabaTHBIN TIpolecc
33 |[IIepBbrii 3aK0H 1 bubmmoreka [JOK
TEPMOJUHAMMKH U €T0 https://m.edsoo.ru/ff0c5
NPUMEHEHHE K efc
U30TpoIeccam
34 |[Heobpatumocts mporecco | 1 bubnmoreka [JOK
B nipupoze. Bropoii 3akoH https://m.edsoo.ru/ffOc6
TEPMOJIUHAMUKHI 230
35 |[Ipuarun mevicteus u KITJT | 1 bubnuorexa [JOK
TEIUIOBOM MAIIUHBI https://m.edsoo.ru/ffOc6
00a
‘36 HHI/IKH Kapno u ero KII[{ H H H || H
37 | 9xonoruuyeckue mpoodIeMsbl
TEIUIO3HEPTEeTHKH
38 ||OGoObmaromnmii ypok 1 bubmmoreka [JOK
«MornekynsapHas pusuka. https://m.edsoo.ru/ffOc6
OCHOBBI TEPMOTUTHAMUKI 938
39 |[KouTpompHas paboTta mo 1 1 bubmmoreka [JOK
Teme «MoekynspHas https://m.edsoo.ru/ffOc6
¢uznka. OCHOBBI as0
TEPMOJTUHAMHUKI
40 |[lapooOpazoBaHue u 1 bubnuoreka [IOK
KoHIeHcalus. Mcnapenue u https://m.edsoo0.ru/ffOc6
KHUIICHUE 3b6
41 ||AGcomroTHAs U 1 bu6mmoreka [IOK
OTHOCHUTEJIbHAS BIIAYKHOCTh https://m.edsoo.ru/ffOc6
BO3/yxa. HachlleHHBIH map 408
42 | TBépnoe Temo. 1 bubmmorexa [IOK
Kpucrammueckue n https://m.edsoo.ru/ffOc6
amop(HbIe Tena. 5f0
AHU30TPOIIUSI CBOWCTB
KpucTtamuioB. Kuakue
kpuctasuibl. COBpEMEHHBIC
MaTepHaIbl
43 |[L1aBneHue u 1 bubnmuorexa [JOK
KpUCTaTU3aus. Y ieabHast https://m.edsoo.ru/ffOc6
TEIUTIOTA TUTABJICHHS. 708
Cybnumarust
44 | YpaBHEHHE TEIIJIOBOTO 1 bubnuotexa [JOK
OanmaHca https://m.edsoo.ru/ffOc6



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

No | Kosnyecrso uacon | Tara DJIeKTpOHHBIE IN(POBLIE
o/ Tema ypoka Beero KourpousH || IIpakrnuec — o0pa3oBaTejibHbIE
ble pa0oThI ||KHe padoThl pecypebl
L L] | | 820
45 || DnexkTpuzauus Ted. 1 bubnmoreka [JOK
Dnexkrpudeckuii 3apss. [sa https://m.edsoo.ru/ffOc6
BUJIa SJICKTPHUCCKHUX bcc
3apsioB
46 |[IpoBomHMKH, AUAJIEKTpUKH || 1 bu6mmoreka [IOK
U TIOJTyITPOBOHUKHU. 3aKOH https://m.edsoo.ru/ffOc6
COXpaHCHHS bcc
AJIEKTPHUYECKOTO 3apsiia
47 | B3aumopeiicTBrE 3apsI0B. 1 bu6mmoreka [IOK
3akon Kynona. To4yeunslit https://m.edsoo.ru/ffOc6
AJIEKTPUUYECKUI 3apsijT ced
48 ||HanpspkéHHOCTH 1 bubnnoreka [JOK
AJIEKTPHUYECKOTO TIOJISL. https://m.edsoo.ru/ffOc6
[TpuHIUN cynepno3uuu df2
3JIEKTPUYECKHUX TTOJIEH.
JlnHaun Hanps>KEHHOCTH
49 |[PabGota cun 1 bubmuorexa [JOK
AJIEKTPOCTATUYECCKOT'O TTOJIS. https://m.edsoo.ru/ffOc6
[Torennman. Pazsocts f00
MTOTCHIINAJIOB
50 |[IpoBomHUKH U 1 bu6mmoreka [IOK
JMJICKTPUKU B https://m.edsoo.ru/ffOc7
3IEKTPOCTATUUECKOM II0JIE. 018
JydnexkTpudeckast
MIPOHHUIIAEMOCTh
51 || DneKTpOEMKOCTD. 1 bubnuoreka [IOK
Konnencarop https://m.edsoo.ru/ffOc7
126
52 | DnexTpoéMKocTb miaockoro || 1 bubnuoreka [IOK
KOHJICHCATOpa. DHEPTHsI https://m.edsoo.ru/ffOc7
3apsHKEHHOI0 KOHAEHCAaTopa 2¢c0
53 |JIabGoparopHas paboTa 1 1
"Usmepenue
AIEKTPOEMKOCTHU
KoHAeHcaTopa'
54 |[IpuHIUNO NEHCTBUS U 1
MIPUMCHCHHE
KOHJICHCATOPOB,
KOITMPOBAJILHOTO aIliapara,
CTpYHHOTO TIpUHTEpA.
DJIeKTpOCTaTUYECKast
3amuTa. 3a3eMIICHHE
ANEKTPONpUOOpPOB
55 || DmekTpuueckuii TOK, 1
YCIIOBUS €70



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtponsn
ble padoThI

IIpakTnuec
KHe padoThl

JlaTta
H3y4eHust

DJIeKTpOHHBIE IN(POBLIE
o0pa3oBaTe/IbHbIE

pecypcesl

CYILIECTBOBAHUSI.
[TocTostHuBIM TOK. Cuna
Toka. Hanpsokenue.
ConportusieHue. 3aKoH
Oma 1t yyacTka 1enu

56

ITocnepoBarenpHOE,
rapajuieJIbHOE, CMEIIaHHOE
COEMHEHHE ITPOBOJHUKOB.
JlaGopaTopHas pabota
«M3y4yeHne CMEIanHoro
COEIMHEHUS PE3UCTOPOB»

bubmuoreka [JOK
https://m.edsoo.ru/ffOc7
40

57

Pabora 1 MoIIHOCTH
BJIEKTPUYECKOTO TOKA.
3akon Jxxoyns-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7
838

58

3akon OMa 11 MOJTHOM
(3aMKHYTOH)
BJIEKTPUYECKOMN LIECTIH.
KopoTtkoe 3ambikaHue.
JlaboparopHast pabota
«M13mepenue D/1C
HMCTOYHUKA TOKA U €r0
BHYTPCHHETO
COIIPOTHUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7
ae0

59

DneKTpoHHas
MIPOBOAMMOCTH TBEPIBIX
METAJII0B. 3aBUCUMOCTh
COIMPOTUBIICHUS] METAJLIIOB
OT TEMIIEPATYpHL.
CBepXnpoBOIUMOCTD

60

DNEeKTPUUECKUN TOK B
Bakyyme. CBoiicTBa
ANEKTPOHHBIX MyYKOB

61

[TonmynpoBoIHUKH, X
cOoOCTBEHHAas U MpUMeCHast
npoBouMocTh. CBONCTBa
p—nN-niepexoza.
[TonmynpoBOIHUKOBBIE
prOOpPbI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc8
4ae

62

DNEeKTPUUYECKHUI TOK B
pacTBopax U pacrjiaBax
3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JqUccolanus. DIEeKTPOIn3

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc8
2ba

63

DNEeKTPUUECKUN TOK B
razax. CaMOCTOSTEIbHBINA 1
HECaMOCTOSTEbHBIN

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc8
4ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

Ha MPOBOJIHUK C TOKOM. Cuiia
Awmmiepa. JlabopartopHas
pabota «VccnenoBanue
JNIEUCTBUS IOCTOSIHHOT'O
MarHuTa Ha paMKy ¢ TOKOM»

No | KosnuecTBo yacoB | Tara DyeKTpoHHbIE IHPPOBHIE
I /;1 Tema ypoka Beero Kontpoash|| IpakTHuec — oOpa3oBaTeJibHbIE
ble pa0oThI ||KHe padoThl pecypebl

‘ Hpasp;l):[. Monnus. [Tnazma H H H H ‘

64 |Onekrpuyeckue nmpudopsi u | 1 bubnmoreka [JOK
YCTPOMCTBA U HX https://m.edsoo.ru/ffOc8
NPaKTHYECKOE TPUMEHEHHUE. 6fc
[IpaBuia TeXHUKU
0€30MacHOCTH

65 ||OGoObmaronmii ypok 1 bubmmoreka [JOK
«DIEKTPOANHAMHKAY https://m.edsoo.ru/ffOc8

8be

66 |KoHTposbHas paboTa 1mo 1 1 bubmuorexa [JOK
TeMe «JIeKTPOCTATHKA. https://m.edsoo.ru/ffOc8
[TocTostHHBIIH a8a
3JeKTpudecKuii ToK. Toku B
Pa3IMYHBIX CpeIax»

67 ||Pe3epBHBIN ypOK. 1 bubnuoreka [IOK
KonrpospHas paboTa o https://m.edsoo.ru/ffOc8
Teme "DIeKTpoJuHaAMHUKA" c56

68 ||Pe3epBHBI ypOK. 1 bubnuoreka [IOK
O0o0mIaIuil YpoK 1mo https://m.edsoo.ru/ffOc8
temam 10 kiacca féc

OBIIEE KOJIMYECTBO 68 3 3

YACOB I10 [TPOTPAMME

11 KJIACC
Ne Tema ypoka | KoauuyectBo yacoB | Hara || DaexkTpoHHbIe LM(POBbIE
n/n Beero || Kontpoasn || [ipakTuyec || 13Y1eHus o0pa3oBaTebHbIE
ble padoThI ||Kue padoThl pecypenl

1 |IlocTossHHEIC MAarHUTEI U HX 1 bubanoreka LIOK
B3auMoJercTBre. MarHuTHOE https://m.edsoo.ru/ffOc
nosie. Bektop MarHuTHOM 9778
MHAYKIUU. JInHnn
MarHUTHON WH]TYKITUT

2 |MaruuTtHOE moJje 1 bu6anoreka LIOK
MIPOBOJTHUKA C TOKOM. OTIBIT https://m.edsoo.ru/ffOc
Dpcrena. BzaumoeiictBue 98fe
MIPOBOJHHUKOB C TOKOM

3 |JIabGoparopnas paboTa 1 1 bu6muotexa [JOK
«M3yueHne MarHuTHOTO TMOJISI https://m.edsoo.ru/ffOc
KaTYIIKH C TOKOM» 98fe

4 ||JleiicTBME MAarHUTHOTO TIOJIS 1 1 bubnuoteka [JOK

https://m.edsoo.ru/ffOc
9ac0



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

Ne Tema ypoka | KoanuectBo 4yacoB | Jara ||DJekTpoHHbIe HHM(POBHIE
n/n Beero || Kontpoasn || [pakTuyec || #3Y1eHHs o0pa3oBaTebHbIE
ble padoThI ||Kue padoThl pecypenl

5 ||e¥icTBHE MarHUTHOTO TIOJISI 1 bubnnorexa [{OK
Ha JBHXKYIIYIOCS https://m.edsoo.ru/ffOc
3apspkeHHyro yactuily. Cua 9df4
Jlopenua. PaGoTa crtbt
Jlopenua

6 |[DmekrpoMarHuTHas 1
unaykuus. [Totok BekTopa
MarHuTHON uHAyKuuu. I1C
WHAYKIUU. 3aKOH
3JIEKTPOMATHUTHOMN
unaykiuu dapanes

7  |/Iaboparopnas pabota 1 1 bubnmnoreka [JOK
«MccrnenoBanue sBICHUS https://m.edsoo.ru/ffOc
3JICKTPOMAarHUTHOM als0
WHTYKITAH

8 ||MuaykTuBHOCTH. SIBICHME 1 bubnmorexa [IOK
camounaykimn. IJ1C https://m.edsoo.ru/ffOc
CaMOMHAYKIMU. DHEPTHUs a600
MarHMTHOTO TIOJISI KATYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE
moJie

9  |[Texuuueckue ycTpOHCTBa U 1
WX IPUMEHEHHE: IOCTOSHHBIE
MarHHTHI, dJICKTPOMArHHTHI,
ANEKTPOABUTATENb,
YCKOPUTEITH JICMEHTAPHBIX
YacTHUIl, THAYKINOHHAS TT€Yb

10 ||O6o6matomuit ypok 1 bubnmoreka [JOK
«MarHuTHOE ToJe. https://m.edsoo.ru/ffOc
OneKTpOMarHuTHast ab82
WHTYKITHS

11 |KonTtposbHas paboTa 1o 1 1 bubmuoreka [IOK
TeMe «MarHuTHoe moJe. https://m.edsoo.ru/ffOc
DJIeKTpOMarHuTHAs ad58
WHIYKIIHS

12 ||CB0OOIHBIC MEXaHHUECKHE 1 but6mmorekxa [IOK
Kosebanus. ['apMoHnUeckue https://m.edsoo.ru/ffOc
KosieOanus. YpaBHEHHE af06
TapMOHHYECKHUX KoJIeOaHHi.
[IpeBpamenue snepruu

13 |[JTabopaTopHas pabora 1 1

«HccnenoBanue
3aBHCUMOCTH NI€PHO/IA
MaJIbIX KoJiebaHuil rpy3a Ha
HUTH OT JUTHHBI HUTH U
MAacchl Ipy3a»



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtponsn
ble padoThI

IIpakTHuec
KHe padoThl

JlaTta
H3yYeHHUs

DJIeKTpOHHBIE IN(POBLIE
oOpa3oBaTe/ibHbIE

pecypcsl

14

KonebarenbHblil KOHTYD.
CBoOoHbIE
ANEKTPOMArHUTHBIC
KoJIeOaHMs B HACATBHOM
KoJieOaTeIbHOM KOHTYPE.
AHaJorus Mexuay
MEXaHUYECKHMU U
AJIEKTPOMArHUTHBIMU
KOJICOaHHSIMU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
b820

15

®opmyna Tomcona. 3akon
COXPAaHCHHUS YHEPTUH B
HJIeaJIbHOM KOJIe0aTeIbHOM
KOHTYpE

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
b9c4

16

[IpencraBnenue o
3aTyXarouux KoJIeOaHusIX.
Brinyxiennsie
MeXaHHYEeCKUE KOJIcOaHuUs.
Pe3onanc. Beinyxnennsie
3JIEKTPOMArHUTHbHIC
KoJe0aHus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc
bb86

17

IlepeMeHHBIN TOK.
CunyconaaibHbII
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKaA.
AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHNE
CUJIBI TOKA U HaIPSIKEHUS

bubmnorexa IIOK
https://m.edsoo.ru/ffOc
bd34

18

Tpancdopmarop.
[IpousBoacTBO, Nepeaaya u
oTpedIIeHUE SIIEKTPUUECKOM
SHEepPIrun

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEpATOpa
MEPEMEHHOTO TOKA, JIMHUI
JJIEKTpolIepesay

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc
c324

20

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE
anekTpo3neprun. Kynerypa
HMCIOJIb30BaHNSI
3JIEKTPOIHEPIUU B
MOBCEIHEBHOMN KU3HU

21

MexaHNuecKue BOJIHBI,
YCIIOBUS pacIpoCTPaHEHHUS.
ITepuon. CxopocThb
pacrpoCTpaHEHUs U JJIMHA
BoJiHBL [lonepeunsie u

bubnmorexa LIOK
https://m.edsoo.ru/ffOc
cas4



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

Hudpaxius ceera.

Ne Tema ypoka | KoanuectBo 4yacoB | Jara ||DJekTpoHHbIe HHM(POBHIE
n/n Beero || Kontpoasn || [pakTuyec || #3Y1eHHs o0pa3oBaTebHbIE
ble padoThI ||Kue padoThl pecypenl
‘ ‘HpOl[OJIBHHe BOJIHBI H H ‘ H H
22 |[3Byk. CKOpOCTH 3BYKa. 1 bu6mmoteka [JOK
I'poMKkoOCTHh 3ByKa. BricoTa https://m.edsoo.ru/ffOc
ToHa. TemOp 3ByKa ccOc
23 | DneKTpOMarHUTHBIE BOJHBI, 1 bubmnorexa [JOK
HX CBOMCTBA U CKOPOCTb. https://m.edsoo.ru/ffOc
[Ikasa 3J1eKTpOMarHUTHBIX cfe0
BOJTH
24 |[IpuHIHMITBI PaTUOCBSI3U U 1
TeneBucHUs. Pa3BuTne
CPEACTB CBS3H.
Pannonoxanus
25 |KontponpHas paboTa 1 1 bubnmnoreka [HOK
«Konebanust 1 BOJHBD» https://m.edsoo.ru/ffOc
c6f8
26 |[IpsmonuHeriHoe 1 bubnmnoreka [JOK
pacrpoCTpaHCHHUE CBETA B https://m.edsoo.ru/ffOc
OJIHOPOJIHOH cpeie. d350
TodeuHblil HCTOYHUK CBETA.
JIyu cBera
27 ||OtpaxkeHue cBeTa. 3aKOHBI 1 bubamnoreka LHOK
OTpa)kKCHHUS CBETA. https://m.edsoo.ru/ffOc
[MTocTpoenue n3o0paxkeHuii B d4e0
IUIOCKOM 3€pKajie
28 |[[Ipenomnenue ceta. [lonnoe| 1 bubmmoreka [JOK
BHYTPEHHEE OTpakeHHE. https://m.edsoo.ru/ffOc
[IpenenpHbIN yroa MoJHOro d7f6
BHYTPEHHETO OTPaKCHHUS
29 |JIaboparopHas pabota 1 1 bubmmoreka [JOK
«M3mMepeHune nokaszarens https://m.edsoo.ru/ffOc
MPEIOMJICHUS CTEKIIa» d67a
30 |JIunzel. [MoctpocHme 1 bubmmoreka [JOK
n300pakeHUi B JIMH3E. https://m.edsoo.ru/ffOc
dopmyia TOHKOM JINH3HI. ddle
YBenuueHue JIUH3bI
31 |JlaboparopHas paboTa 1 1
«HccnenoBanne CBOMCTB
M300paXeHUH B TMH3aX»
32 |ducnepcus cBeta. CIIOXKHBIN 1 1
coctaB Oenoro ceera. L{Ber.
JlabopaTopHas pabota
«Habmronenue qucnepcuu
CBETa»
33 |UuTepdepentus creTa. 1 bubmmoreka [JOK

https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

Ne Tema ypoka | KoanuectBo 4yacoB | Jara ||DJekTpoHHbIe HHM(POBHIE
n/n Beero || Kontpoasn || [pakTuyec || #3Y1eHHs o0pa3oBaTebHbIE
ble padoThI ||Kue padoThl pecypenl
‘ HI[H(bpaKuPIOHHa;I peméTka H H H H Hed22
34 |[lomepedHOCTh CBETOBBIX 1 bubnnorexa [JOK
BoutH. [Tonspusarus cBeTa https://m.edsoo.ru/ffOc
f02e
35 ||Ontuyeckue mpuOOpHI U 1
YCTpOICTBA U YCIIOBUS UX
0€301acHOTO MPUMEHEHUS
36 |[['paHUIIBI NPUMEHUMOCTH 1 bubnuotexa [JOK
KJIACCHYECKON MEXaHUKH. https://m.edsoo.ru/ffOc
[TocTynatel cieruanbHOM f862
TEOPUU OTHOCHTEITBHOCTH
37 ||OTHOCHTEIBHOCTD 1 bu6mmoreka [IOK
OJTHOBPEMEHHOCTH. https://m.edsoo.ru/ffOc
3ameyIcHHE BPEMEHH | fa4?2
COKpAIIeHHE JTMHbI
38 ||DHeprus u UMIyJIbC 1 bubnnoreka [JOK
PEISATUBUCTCKOM YaCTHIIBL. https://m.edsoo.ru/ffOc
CBs13b MacChl C DHEPrUeH u fc68
UMITYJIECOM. DHEPTHSI IOKOS
39 |[KonTpoabsHas pabora 1 1 bubnmnoreka [JOK
«OnTrka. OCHOBBI https://m.edsoo.ru/ffOc
CICIHAILHON TeOpUn fof0
OTHOCHUTEILHOCTH
40 | Dotonsl. Dopmyna [lnanka. 1 bubnuotexa [JOK
DHeprust 1 UMIyJIbC POTOHA https://m.edsoo.ru/ffOc
fel6
41 || OTkpeITHE U UCCIIEOBAHNE 1 bubmuoreka [JOK
¢doroapdexra. OnbiTer A. T https://m.edsoo.ru/ffOc
CroneroBa ffc4
42 |3akonsbl porodddexra. 1 bubmuoreka [JOK
VYpaBHeHne DWHIITEIHA TSI https://m.edsoo.ru/ff0d
dororddekra. «KpacHas 015e
rpanuna» Gotordpdexra
43 ||1aBnenue cBeta. OnbITh I1. 1 bubmmoreka [IOK
H. JleGenena. https://m.edsoo.ru/ff0d
XUMHYECKOEIeHCTBUE CBETA 04a6
44 | TexHuueckue ycTpoHCTBa U 1
MIPaKTUIECKOE TPUMEHEHHE!
($hoTORIEMEHT, POTOAATUHK,
conmHedHas Oarapes,
CBETOJTHO]T
45 |[Pemrenne 3aga4d o TeMe 1 but6mmoreka [IOK
«DIIeMEHTHI KBAHTOBOM https://m.edsoo.ru/ff0d
OTITUKI 0302
‘46 ”MOI{CHL atoMa ToMcoHa. H 1 H H H HBHGHI/IOTeKa 1HOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302

Ne Tema ypoka KoanuectBo 4yacoB | Jara ||DJekTpoHHbIe HHM(POBHIE
n/n Beero || Kontpoasn || [pakTuyec || #3Y1eHHs o0pa3oBaTebHbIE
ble padoThI ||Kue padoThl pecypenl
Omebitel Pesepdopaa o https://m.edsoo.ru/ff0d
pPAcCesTHUIO 0i-4aCTHII. 091a
IInanerapnas mozens aroma
47 |[octynarsl bopa 1 bu6mmoteka [JOK
https://m.edsoo.ru/ff0d
Oafa
48 |U3nydeHue U MOTJIOMICHUE 1 bubnmoreka [JOK
(OTOHOB TIpH MEPEX0/Ie https://m.edsoo.ru/ff0d
aToma C OJTHOTO YPOBHSI Oafa
SHEPruu Ha pyrou. Bujst
CIICKTPOB
49 |[BoaHOBBIECBOIICTBA YACTHLI. 1 bubnmorexa [IOK
Bounbl e Bpotis. https://m.edsoo.ru/ff0d
KopnyckynspHo-BoIHOBOH Oca8
nyanu3Mm. CIIOHTaHHOE U
BBIHYXKJCHHOE U3Ty4YCHHE
50 ||OtkpeiTHE paguoakTuBHOCTH.| 1 bubnmnoreka [HOK
Omebitel Pesepdopaa o https://m.edsoo.ru/ff0d
OIpe/ICJICHUIO COCTaBa 0fd2
PaJIMOAKTUBHOTO U3TyICHUS
51 |/CgoiicTBa anbda-, 6era-, 1
raMma-usiydeHus. Bausaue
PaJIMOAKTUBHOCTH Ha )KMBBIC
OpraHU3MBbI
52 ||OTKpBITHE IPOTOHA U 1 bubmmoreka [JOK
HelTpoHa. M3oTomnsl. Anbda- https://m.edsoo.ru/ff0d
pacnaz. DJIeKTPOHHBIN 1 1162
MTO3UTPOHHBIN OeTa-pacmal.
I'amma-usnydenue
53 | DHeprus cBs3U HYKIIOHOB B 1 bubnuotexa [JOK
sanpe. SlnepHble peakinH. https://m.edsoo.ru/ff0d
S nepHsbIii peakTop. 1356
[IpoGemsbl, MepCeKTUBHI,
IKOJIOTHUECKHUE ACTICKTHI
SIEPHOMN DHEPIETUKU
54 ||2nemeHTapHbIE YaCTHUIIBL. 1 bu6muotexa [JOK
OTKpBITHE TIO3UTPOHA. https://m.edsoo.ru/ff0d
MeToab1 HaONMIOIEHUS U 0e38
PETHCTpAINH YJICMEHTAPHBIX
yactuil. Kpyrnerii cron
«DyH1aMEHTATbHBIEB3AUMO/]
ericrBus. EquHCTBO
(U3HYECKOI KapTHHBI MHPAY
55 ||Bux 3Bé3nHoro zeOa. 1

Co3Be3aust, spKue 3BE31pbl,
IIUIaHETHBI, UX BUJINUMOCE



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

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KontpoasbH || [IpakTHuec
ble padoThI ||Kue padoThl

JlaTta
H3yYeHHUs

DJIeKTpOHHBIE IN(POBLIE
oOpa3oBaTe/ibHbIE

pecypcsl

nBrokenne. ConHeunas
CHCTEMA

56

Comnunue. Conneunas
aKTUBHOCTE. McTOUHUK
sHepruu CoJiHIIa U 3BE3]T

57

3BE31BI, KX OCHOBHBIE
XapaKTEPUCTUKHU.
3BE3ABITIaBHON
IIOCJICIOBATEIILHOCTH.
BryTtpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE
MPEACTABICHUS O
MIPOUCXOKJACHUH U IBOJIOLINH
CouHiia 1 3831

58

Mneunsiii [1yte — Hama
TI'anaktuka. Ilonoxenue u
nBrokenne ColtHia B
TI'anaktuke. I'amakTUKH.
UEpHble ABIPHI B s11pax
raJlakTUK

59

Bcenennas. Paz6eranue
rayiakTuk. Teopust bosbmoro
B3pbIBa. PenukToBOE
n3ny4yeHne. MerarajiakTuka

60

Hepemennsie mpoGiembl
aCTPOHOMHUU

61

KonTtponbHas pabora
«JIeMEHThI aCTPOHOMUH U
acTpo(U3UKI»

62

O6o06maromuii ypok. Poib
(U3HUKU 1 aCTPOHOMHUH B
SKOHOMHYCCKOH,
TEXHOJIOTUYECKOM,
COLMAIIBHOM U 3THYECKON
cdepax AeITeTbHOCTH
JelioBeKa

63

O606maromuit ypok. Pois u
MECTO (PU3UKU U aCTPOHOMHH
B COBPEMEHHON HAay4YHOU
KapTUHE MHpa

64

O6o06maromuit ypok. Poib
¢buznueckoil Teopuu B
(dbopmMupoBaHUU
MPEJICTaBICHUMN O
¢du3ruecKoil KapTuHe MUpa

65

HO606mafomI/H71 ypok. Mecro H

|




Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtponsn
ble padoThI

IIpakTHuec
KHe padoThl

JlaTta
H3yYeHHUs

DJIeKTpOHHBIE IN(POBLIE
oOpa3oBaTe/ibHbIE

pecypcsl

¢u3nvecKoil KapTUHBI MHUpPa B
001IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IPEACTaBICHUN O IPUPOAE

66

Pe3epBHbIil ypok. MarHuTHOE
nosie. DJIeKTPOMarHuTHas

HHAYKIOUSA

67

PezepBHbIii ypok. Ontuka.
OCHOBBI crielIMaIbHOM
TEOPUU OTHOCUTEIIbHOCTH

68

Pesepnsiii ypok. KBanToBas
¢u3nka. JneMeHTbl
aCTPOHOMHH U acTPOPUUKU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d
1784

OBILEE KOJIMYECTBO 68

YACOB I10
[TPOTPAMME

YYEBHO-METONYECKOE OBECHEYEHUE OBPA3OBATEJIBHOIO
IMPOIIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA
» @uszuka, 10 kmacc/ IN'eapenmrerin JI.O., bymaroBa A.A., Kopuunses U.H., Komkuna A.B.,
OO011ecTBO ¢ orpaHuYeHHON 0TBeTCTBEHHOCTHI0O «k BMHOM. JlaGoparopust 3HaHUI»;

AxkunonepHoe obmiectBo «M3narenscto «lIpocsemienne»
» Ouzuka, 11 xmace/ I'ennenmreiin JI.O., bynatoa A.A., Kopaunses M.H., Komkuna A.B.,
OO0mecTBO ¢ OrpaHMYEHHOU
AxktmonepHoe obmiectBo «M3narensctBo «IIpocBemienue»

OTBETCTBCHHOCTBIO

METOANYECKUE MATEPHUAJIBI IJI51 YUUTEJIA
[TpumepHnas pabouass nmporpamma. @usuka 10-11 kmacc (0a30BbIf M yriyOJE€HHBIH YPOBHH).
Astopel JI.D.I'enaenmreiin, A.A.bynatoBa, A.B.Komkuna, U.H.Kopuunses — M: BUHOM.
JlabGopaTtopus 3Hanuit. 2018

«BMMIHOM. JlaGoparopusi 3HaHHUIY;

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET
peny era
OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUs»



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