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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOr0 ypoBHS Ha ypOBHE cpenHero oouiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE MOJIOKEHMHA M TpeOOBaHMN K
pe3ynbTataM OCBOEHHs OCHOBHOM oOpa3oBaTenbHOM mnporpammel, npenactaBieHHbIX B PI'OC COO, a rtakke c¢ ydéroMm (enepanbHOil paboueit
IIPOrpaMMbl BOCIIUTAHMUS U KOHUEMNIMM MpernoaaBaHus ydeOHoro nmpeamera «®dusmka» B o0pa3oBaTenbHbIX opranuszauusx Poccuiickoit denepanuu,
peanu3yonux OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Copeprkanue mporpamMMbl o (pu3nKe HarpaBiIeHO Ha (POPMUPOBAHKE €CTECTBEHHO-HAYYHOW KapTUHBI Mupa olydaromuxcs 10—11 kimaccoB mpu
oOyueHun ux (usznke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESTENIbHOCTHOrO moaxoaa. IIporpamma mo ¢u3nke COOTBETCTBYET TpeOOBaHUSAM
®I'OC COO K mIaHUPYEeMBIM JIMYHOCTHBIM, MPEIMETHBIM W METaNpeAMETHBIM pe3yiabraTaM OOYy4YeHHs, a TaKkKe YYUTHIBAeT HEOOXOIUMOCTh
peanu3aly MEeXIPEAMETHBIX CBs3el (PU3MKM C €CTEeCTBEHHO-HAyYHBIMU Y4eOHBIMH IpeaMeTamMH. B Hell onpenenstorcss OCHOBHBIE LENH M3Y4EHUS
(Gu3uKK Ha YpOBHE CpeiHero o01ero oopa3oBaHus, IIIAaHUPYEMbIe PE3yAbTaThl OCBOSHUS Kypca (PU3HKH: TUYHOCTHBIE, METAPEAMETHBIC, TIPEAMETHbIE
(Ha 6a30BOM YypOBHE).

[Iporpamma 1o (hu3KKe BKITIOUACT:

e [UTaHUPYEMBIE PE3YIbTaThl OCBOEHHS Kypca (GU3UKU Ha 6a30BOM YpOBHE, B TOM UHUCIIE IIPEIMETHBIE Pe3yNbTaThl 10 rojilaM 00y4eHus;

e cozeprkaHue yueOHoro npeaMera «®dusmka» mo rogam o0ydeHusl.

dusnka Kak Hayka 0 HanOojee OOMIMX 3aKOHAX MPHPOBI, BHICTYIAsA B Ka4eCTBE Y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYLICCTBEHHBINA BKJIAJl B
cucrteMy 3HaHUU 00 okpyxaroriemM wmupe. IIKombHBIH Kypc (U3HKA — CHCTEMOOOPA3yIOUMIMH JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB,
MOCKOJIbKY (hU3MuecKre 3aKOHBI JIeXKaT B OCHOBE MPOILIECCOB U ABJIEHUM, U3y4aeMbIX XUMUEH, Ononoruel, puszndyeckoi reorpadueil 1 acTpoHOMUEH.
Mcnonb30BaHue U aKTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHWUN OINpenesseT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cepe 3HEPreTUKH,
TPAHCIIOPTA, OCBOEHMs KOCMOCA, MOJIYYEHUsI HOBBIX MaTepHajiOB C 3aJaHHbIMM CBOWCTBAMHM M ApYyrux. M3ydyenue pu3uku BHOCUT OCHOBHOW BKJIAJl B
(dbopMHpOBaHHE €CTECTBEHHO- HAyYyHOW KapTHUHBI MHpa oOydaromuxcs, B (OpMUPOBAHHME YMEHMHA HPUMEHSTh HAyuyHBIH METOJ MO3HAHMSA NpHU
BBINOJIHCHUH UMM Y4€OHBIX UCCIIEIOBAaHUH.

B ocHOBY kypca (U3MKH [UIsl YPOBHS CpeTHEro OOIIero 00pa3oBaHUs MOJOXKEH psA UICH, KOTOpble MOKHO PAacCMaTpPHBATh KaK MPUHIIMIIBI €0
IIOCTPOEHUS.



Hoesn yenocmnocmu. B COOTBETCTBUM € HEHl Kypce SIBISETCSA JOTMUYECKM 3aBEPUIEHHBIM, OH COACP)KUT MaTepual U3 BCEX Pa3lesioB (PHU3UKH,
BKJIIOYAET KaK BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (Gpu3uku oObeIMHEH BOKPYr (MU3MYECKHX TEOpHid. Beaymmm B Kypce sSBIsSETCS
dbopMupoBaHuEe MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSX MaTe€pHH, BELIECTBE U MOJeE.

Hoesn eymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHOIb30BaHHE TYMAHUTAPHOTO MOTEHIMANa (PU3NUYECKON HAyKH, OCMBICIIEHUE CBS3U
pa3BUTHs (PU3UKH C Pa3BUTHEM OOILECTBA, & TAKKE C MHPOBO33PEHUECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMUYECKUMU MPOOIEMaMH.

Hoes npuxnaownoti nanpasnennocmu. Kypc ¢GusuMku mpeamojaraeT 3HAaKOMCTBO C IIHPOKHUM KPYIrOM TEXHHYECKMX W TEXHOJIOTHMUYECKHX
IIPWIOKEHUN U3YYECHHBIX TEOPUHM U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MoCcpeCTBOM BBEACHUS JIEMEHTOB COJCPKAHUS, MOCBIIIEHHBIX YKOJIOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTHMH, a Takke OOCYKIEHHUS MpoOJIeM palMOHAIbHOTO MPUPOAONOIL30BaHUS U HKOJIOTMYECKOM
0€30IacHOCTH.

CrepxHEBBIMU d3JIEMEHTaMHM Kypca (U3MKM Ha YpOBHE CpEAHEro oOmiero oOpas3oBaHusi SBISAIOTCS ¢unyeckue Teopuu ((hopMupoBaHue
MPEJCTaBICHUN O CTPYKTYpe MOCTPOCHUS (PU3UUECKON TEOpHH, poiu (yHIAMEHTAIbHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O
IpUpoJIe, TPAHULIAX TPUMEHUMOCTH TEOPHil, /Il ONMCAHHSI €CTECTBEHHO-HAYYHBIX SBJICHUH U ITPOLIECCOB).

CucTteMHO-eTENIbHOCTHBIA MOIXOM B Kypce (U3MKH peaan3yeTcs MPekIe BCEero 3a CU€T OpraHM3alllH SKCIEPHUMEHTAIBHOW NeATelbHOCTU
oOyuaromuxcsi. Jns 6a3oBoro ypoBHA Kypca (U3MKM — 3TO HCIOJB30BAaHHE CHUCTEMBbI (POHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOPBIE B MpOrpaMme Mo Gu3nke 0ObEAMHEHBI B OOIIUN CIIHUCOK YYCHHUECKHUX MPAKTHYECKUX padoT. BeigeneHnue B ykazaHHOM
nepeyHe J1abopaTopHbIX paboT, MPOBOAUMBIX Uil KOHTPOJIE U OLEHKH, OCYHIECTBIISETCS YYaCTHUKAMHM OOpa30BaTeNIbHOTO MpOIlecca UCXOAsS M3
OCOOCHHOCTEH TUTAHUPOBAaHHUS W OCHAIIeHWs KabuHeTta ¢usuku. Ilpm 3TOoM obecreunBaeTcsi OBIaIeHHE OOYYAIOUIMMUCS YMEHHUSMH TPOBOAUTH
KOCBEHHbBIE U3MEPEHHUS, UCCIIETOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE MPEI0KEHHBIX THIIOTES.

bonbiioe BHUMaHUE ynenseTcs peleHNI0 paCUETHBIX U KauyeCTBEHHBIX 3a1ad. [Ipu 3ToM 1 pacu€THBIX 3a71a4 IPUOPUTETOM SIBIISIFOTCS 3a/1a4H C
SIBHO 3aJJaHHOM (DU3MYECKOW MOJEJbI0, MO3BOJIAIONINE MPUMEHSTh H3YUYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTM KakK M3 OJHOIO pasjesia Kypca, Tak U
WHTETPUPYS 3HAHUS M3 Pa3HBIX pa3lenoB. [ KauecTBEHHBIX 3aJad MPHOPUTETOM SIBJSIOTCS 3a/laHds Ha OOBSCHEHUE MPOTEKaHUs (UINYECKUX
SIBJICHUI M TIPOLIECCOB B OKPY>KAIOIIEH KHU3HU, TPpeOyromue BbIOopa GrU3nYecKoil MOIeNt Il CUTyallud PaKTHKO- OPUEHTUPOBAHHOTO XapakTepa.

B cootBercTBun ¢ tpedoBanusmu OPI'OC COO k marepuaibHO- TEXHHYECKOMY OOECIeYeHHUI0 ydeOHOro mporiecca 0a30BBI YpOBEHb Kypca
(bU3KMKHN Ha ypPOBHE CPEAHETO 00IIero 00pa3oBaHus JOJKEH U3YUYaThCs B YCIOBUSX MPEAMETHOTO KaOnHeTa (PU3UKH WU B YCIOBHUSIX UHTETPUPOBAHHOTO
KaOMHeTa IPeIMETOB €CTECTBEHHO-HAYYHOTO IHKIa. B kaOuHeTe (GU3MKU JOKHO OBITH HE0OX0IMMOe 1adopaTOpHOE 000PYIOBaHHUE AJIsi BHITOTHEHUS
yKa3aHHBIX B IPOrpaMMe Mo (U3NKE YICHUUECKHX MPAKTHUECKUX paboT U IEMOHCTPALMOHHOE 000pyIOBaHHE.

JlemoHcTpanrionHoe 060opyaoBanue (OpMHUpPYeTCs B COOTBETCTBUHU C MPUHIIMIIOM MHHHUMAIBHOM JOCTATOYHOCTH U OOECIEYUBAET MOCTAHOBKY
NEPEYMCIICHHBIX B IpOrpaMMe Mo (PHU3HMKE KIIIOYEBBIX NEMOHCTPAIMH JUIS MCCIEJOBAaHUS HM3y4aeMbIX SIBICHUH U TPOLECCOB, SMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, X TEXHHUYECKUX MPUMEHECHHIA.



JlaboparopHOoe 00OpyIOBaHUE ISl YYCHUYCCKUX MPAKTHYECKHX PaboT (HOpMHUPYETCS B BUAC TEMATHYCCKUX KOMIUICKTOB M OOCCIICUMBACTCS B
pacyére OIHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. Temarndyeckue KOMIUIEKTHI J1TaOOpaTOpPHOTO OOOPYIOBAaHUS MOJKHBI OBITH MOCTPOEHBI Ha
KOMITJIEKCHOM HCIOJIb30BAaHUH aHAJIOTOBBIX U IIU(PPOBBIX MPHUOOPOB, a TAKIKE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJE U(PPOBBIX J1aOOpaTOPUIA.

OCHOBHBIMU LIEJIIMU U3y4€HHUs (PU3UKHU B 0011IeM 00pa30BaHUU SIBIISIOTCS:

¢ hopMHpOBaHNE MHTEPECA W CTPEMIICHUS OOYYaIOUIMXCS K HAyYHOMY W3YyYEHHIO TPHUPOJBI, PA3BUTHE UX WHTEIUICKTYaJIbHBIX W TBOPUYECKUX

CIIOCOOHOCTEM;

® pa3BUTHE MPEICTABICHUI O HAYYHOM METO/IE TIO3HAHUS B (HOPMHUPOBAHNE UCCIIEIOBATEICKOTO OTHOMICHHUS K OKPYKAFOIIIUM SIBIICHUSIM;

¢ (hopMHIPOBaHNE HAYTHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3y4eHHst OCHOB CTPOSHHS MaTepHH U (QyHTaMEHTAIBHBIX 3aKOHOB (DM3UKH;

¢ hopMupoBaHrE YMEHUN OOBSICHATH SIBICHUS C MCIOIb30BaHUEM (PU3NYECKUX 3HAHUM U HAYYHBIX JIOKA3aTeIbCTB;

¢ (hopMupoBaHUE MIPEACTABICHUN O POIU (DU3UKH JIJIS PA3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JocTikeHne »TUX 1eNell o0ecredynBaeTcsl pelieHueM CIeAyIoNINX 3afad B Mpollecce M3ydeHUs Kypca (U3MKH HAa YPOBHE CpEIHEro oOIero
00pa3oBaHws:

e IproOpeTeHne CUCTEMBbl 3HaHUH 00 0OUIMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX, BKIIOYAs MEXAHUKY, MOJEKYISPHYIO (U3UKY,
AIIEKTPOJMHAMUKY, KBAHTOBYIO (DH3HKY M SJIEMEHTHI aCTPO(U3UKH;
¢ hOpMHpPOBAHNE YMEHHUI MPUMEHATh TEOPETUUECKUE 3HAHUS ISl OOBACHEHUS (PU3MUECKUX SIBICHUM B MPUPOJE U IS IPUHATHS MPAKTHUYECKUX
pELICHUI B MOBCEAHEBHOW KU3HH;
®OCBOEHHE CIIOCOOOB pEIICHUS DPA3MUYHBIX 3aJad C SIBHO 3aJaHHON (PU3MUECKOW MOJENblo, 3a]ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3nanue (U3NIECKON MO, aIEKBAaTHOM YCIIOBHUSM 3a/1a4uH;
eIOHUMaHUE (U3UUYECKUX OCHOB W TPHUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB M TEXHOJIOTMYECKHX IPOLECCOB, HMX BIUSHHUS Ha
OKpYXaIoIllylo Cpeny;
® OBJIa/ICHUE METOJAMHU CaMOCTOSATENILHOTO TUIAHUPOBAHUS U POBECHHS (PU3MUECKUX IKCIIEPUMEHTOB, aHAIN3a U UHTEPIPETallui UHPOPMAIUH,
OTIpeIeIIEHUS IOCTOBEPHOCTH TIOITYYEHHOTO Pe3ysbTara;
® CO3/IaHMe YCJIOBUMN JJISl pa3BUTHUSI YMEHHUN MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKON EATEIbHOCTH.
Ha u3yuenue ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE cpenHero odmiero oopa3zoanus orBoautcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B
Hezeno), B 11 kiracce — 68 gacoB (2 yaca B HEZENIO).
[Ipennaraemsrii B mporpamme 1o (pru3nKe rnepedeHs J1a00paTOpHBIX U MPAKTHUECKUAX PadOT SBISIETCS PEKOMEH/I0BAaHHBIM, YUUTEIb JIENIaeT BBIOOD
poBeIeHUs TaOOPaTOPHBIX paObOT U OMBITOB C YUETOM MHIMBHUYaJIbHBIX OCOOCHHOCTENH 00Y4aOLIUXCS.



COILEPXAHUE OBYUYEHMUS 10 KJIIACC

Pasnes 1. du3nka u MeTOIbI HAYYHOTO NO3HAHHUSA

®usnka — Hayka o npupozae. HayuHbsie MeTonbl MO3HAHUS OKpYXkKarolero mupa. Posib dkcriepuMeHTa U TEOpUU B IIPOLIECCE MMO3HAHUS TIPUPOJIBI.
DKCIIEpUMEHT B (hPU3HKE.

MogenupoBanue Qu3MYeCKUX SBICHUM U mpoueccoB. Hayuneie rumote3pl. Pusznyeckue 3aKOHbBI U TEOPUH. [paHUIBl MPUMEHUMOCTH
¢uznyeckux 3akoHOB. [IpuHLIUIT COOTBETCTBUS.

Ponb 1 MecTo Qpu3uKN B HOpMUPOBAHUN COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B IPAKTUUECKOM 1E€ATEIILHOCTHU JIIOACH.

Jlemoncmpayuu

AHasnorossle U 1IUQpPOBBIE  HU3MEPUTEIbHBIC npubOpbl,  KOMIBIOTEPHBIE JaTYUKH.

Pasnen 2. Mexanuka
Tema 1. Kunemamuxka
Mexanunueckoe aBuxkeHre. OTHOCHUTENBHOCTh MEXaHHMUYECKOTO JABM)KEHUS.
Cucrema orcuéra. Tpaekropus.
[Tepememnienue, cKOpoOCTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepHallbHOM TOYKM, WX MPOEKIHUU Ha OCU CHCTEMBI
koopauHat. ClIoKeHUE NEPEMEIICHUN U CII0)KEHNE CKOPOCTEM.
PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBMKEeHHE. [ paduKku 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, yTH U TIEpEeMEIICHUS
MaTepualbHON TOUYKH OT BPEMEHHU.
CBoOoaHOE TIaicHre. YCKOpeHHe CBOOOTHOTO TACHHSL.
KpuBonuneiinoe nuxeHue. [[BH>KeHHME MaTepualbHOW TOYKHU MO OKPY)KHOCTU C MOCTOSHHOM MO MOIY/IIO CKOPOCTBIO. YIIOBasg CKOPOCTb,
TuHeHas ckopocTh. [lepuon u yactoTta obpaiienus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.
TexHuueckre yCTPONUCTBA U MPAKTUIECKOE IPUMEHEHHUE: CITUIOMETP, ABMKEHUE CHAPSIOB, LIETIHbIE U PEMEHHBIE TIepeaadH.
Jlemoncmpayuu
Mogenb cucTemMbl 0TCUETA, UILTIOCTPAIINS KHHEMATUYECKUX XapaKTePUCTHK ABUKCHUS.
[Ipeo6pa3oBanre ABMKEHUH C UCIIOIB30BAHUEM MPOCTHIX MeXaHU3MOB. [lajieHne Ten B BO3AyXe U B pa3peeHHOM MPOCTPAHCTBE.
Habnronenue nBukeHHs Tenna, OPOIICHHOTO MO YIIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne yckopeHust cBo0oHOro najeHus. HanpapineHnue ckopocTu Npy ABUKEHUU IO OKPYKHOCTU. Yuenuueckuti

aKcnepumenm, 1abopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOT'O IBHKEHUS C LIETIbIO ONPENEIECHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLIEHHMS MEXIy MyTAMH, HPOWJIEHHBIMU TEJIOM 3a IIOCIIEAOBAaTENIbHBIE DPAaBHBIE IPOMEXYTKM BPEMEHM IIpU
PaBHOYCKOPEHHOM JIBUJKEHUM C Ha4yaJIbHOW CKOPOCTBIO, PABHOH HYIIIO.

W3ydenue nBuKXeHUs 11apuKa B BA3KOHM KUIKOCTU. V3yueHne ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. Junamuxa
[TpuHDMN OTHOCUTEIBHOCTH lNanunes. IIepsbrit 3aKOH HeroroHa.
WNHepuyanpHble CUCTEMBI OTCUETA.
Macca tena. Cuina. [lpunuun cynepno3uiiuu cui. Bropoit 3akoH HeloTOHA 111 MarepuainbHOM Touku. TpeTuit 3akoH HbproToHA 1711 MaTepuaIbHbIX
TOYEK.
3akoH BcemupHoro tsarorenus. Cuna tsxectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec Tena.
Tpenue. Bunabl Tpenus (mokos, ckonbxeHus, kadeHus). Cunma Tpenus. Cyxoe tpenue. Cuia TpEeHHS CKOJIBXKEHHUS W CHJIa TPEHUS TOKOS.
Koaddunment tpenus. Cuna cCONpoTUBICHUS PU ABMKEHUU Tella B )KUJIKOCTH UJTH Ta3e.
[TocTynarenbHoe U BpaliarenbHOE ABMKEHNE a0COIIOTHO TBEPIOIO Tea.
MOMEHT cuJIbl OTHOCHUTENBHO OCH BpaleHus. [lnedo cuibl. YcinoBust paBHOBeCHs TBEPAOIO TeNa.
TexHUUYecKre yCTpOICTBA U NPAKTUYECKOE IPUMEHEHHUE: TOJAIIUITHUKH, IBUKEHNE NCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu
SIBreHre MHEPIUU.
CpaBHeHME MacC B3aUMOACHCTBYOIMX Tel. BTopoii 3akoH HeroToHa.
N3mepenue cun. CroxeHue Cuil.
3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT A€(OpMAaIIUH.
Hesecomocts. Bec Tena npu yckopeHHOM nogbEéMe U najieHnn. CpaBHEHUE CUJT TPEHUSI TIOKOSI, KAUEHUS U CKOJIB)KEHUS.
VYcnoBus paBHOBecHs TBEPIOTO Tena. Buasl paBHOBecHs. Yuenuueckuii sxcnepumenm, iabopamopHule pabomsi 3yueHne IBUKEHHS
Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHU CHIT YIIPYTOCTH, BO3HUKAIOIINX B MPY)KUHE U PE3NHOBOM 00pasiie, OT UX AePOpMAaIIHH.

HccnenoBanne yciaoBuii paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BpaICHUS.
Tema 3. 3aKkoHvl coxpanenus 6 Mexanuke

Nmmynbe MarepuaabHOM TOYKH (TEna), CHCTEMbl MaTEPHAIBHBIX TOYEK. IMITYIIbC CHITBI M M3MEHEHHE UMITY/IbCa Tejla. 3aKOH COXpaHEHHUs UMITYIIbCa.
PeaktuBHOC NBHIKEHHE.
Pabora cripl. MOIITHOCTE CHJIBL.

Kunernyeckast sHeprusi MarepuanbHOM Touku. TeopeMa 00 M3MEHEHUN KHHETHUECKOM SHEePTUH.

[TorenumanpHast sHeprus. [loTeHmManpHas Heprusi ynpyro nedopMUPOBAHHOW MPYKHUHBI. [loTeHIManbHas dHEpPTus Tella BOJIW3HM MOBEPXHOCTHU
3emin.

[ToTennuanpHbie W HEMOTEHIIMAIBHBIE CHIIBL. CBs3b PaOOTHI HEMOTCHIIMAIBHBIX CHUJI ¢ M3MEHEHHEM MEXaHMYECKOW SHEPTHHM CHUCTEMBI Tel. 3aKOH
COXpaHEHUS MEXaHUYECKOW SHEPTHH.
VYrpyrue u Heynpyrvue CTOIKHOBEHHS.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOTIEP, MPY>KUHHBIN MTUCTOJIET, BUKECHUE PAKET.



Jlemoncmpayuu

3aKoH COXpaHEHUs UMITyJIbca. PeakTUBHOE IBUKEHHE.

[lepexoa noTeHLMaIbHONW SHEPTUU B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nrabopamopHule pabomoi

N3yueHne abCcoOTHO HEYNPYTOro yAapa ¢ MOMOIIBIO BYX OJUHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBa3M pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOH SHEepruu Tejla Ha IpUMeEpe pacTsHKEHHsI pE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHast pu3nKa 1 TEPMOJUHAMHUKA

Tema 1. Ocnoevl MONEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TIOJIO’KEHUS MOJIEKYISIPHO-KMHETHYECKOM TEOPUHU U UX OMBITHOE 0OOCHOBaHHE. bpoyHoBckoe nBrkenue. Juddysus. Xapakrep ABUKEHUS U
B3aMMOJICHCTBHS YaCTHUI[ BellecTBA. MoOJETu CTPOCHUS Ta3oB, KHUIAKOCTEH M TBEPIBIX TET M OOBSICHEHHE CBOMCTB BEIISCTBA HA OCHOBE 3TUX MOJCICH.
Macca u pa3mepsl Mosekyil. KonnuectBo BemectBa. [loctosiHHass ABoraapo.

TeruoBoe paBHoBecue. Temmeparypa u e€ uzmepenue. llkana remneparyp Llenscus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISPHO- KHHETHUECKOM TeOpUr MACabHOTO raza. AOCOIIOTHAs TeMmIepaTypa Kak Mepa cpeaHeit
KMHETHYECKON SHEpPruu TEIUIOBOro ABMKEeHMS dactul] rasza. lllkana temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHne MeHneneeBa—Knanenpona.
3akon JlanmproHa. M3omporiecchl B HealbHOM Ta3e ¢ MOCTOSHHBIM KOIMYECTBOM BellecTBa. ['paduueckoe MpeacTaBlIeHHE HM30IMPOLIECCOB: M30TEpMa,
n3oxopa, u3odapa.

TexHuyeckue ycTpoicTBa U MPAKTUIECKOE MPUMEHEHHE: TEPMOMETP, OapOMETP.

Texnuueckue yCTpoiicTBa U TpPaKTHYECKOe IPUMEHEHUE: JIBUTATENIb BHYTPEHHETO CTOPAHUs, OBITOBON XOJIOAMIBHHUK,
KOHJIULIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEW >HEPrUU Teja MPHU COBEPIICHUH padOThI: BBUIET MPOOKK M3 OYTBHUIKM IMOJ JIEHCTBUEM CXKATOTO BO3/AyXa, HarpeBaHue 3¢dupa B
JaTyHHOU TpyOKe MyTéM TpeHus (BHICOAEMOHCTpALINs).

V3meHeHne BHYTpEHHEH SHEPruM (TeMIIEpaTyphl) Tela MpU Terionepeaade.

OmnbIT N0 aguabaTHOMY PacIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHHUBOM).

Mopenu napoBoii TypOHHBI, JBUTaTeNs] BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO JBUIaTEsl.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

N3mepenue ynenpbHON TEIUIOEMKOCTH.



Tema 3. Aecpezammuvie cocmoanusn eeugecmea. Pazoevie nepexoovt

[TapooOpazoBanue u koHAeHcamus. Mcnapenue u kuneHrne. AOGCONIOTHAS M OTHOCHUTENIbHAS BIAXKHOCTh Bo3ayxa. Hacwimenuslil map. YaenbHas
TEIUI0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTypbl KUIIEHUS OT JaBJICHUS.

Teépmoe Teno. Kpucramnmueckue u amopdHbie Tena. AHM30TPONHsS CBOHCTB KpHcTauioB. JKuiakue kpuctamwibl. COBpeMEHHbBIE MaTepualbl.
[TnaBnenue u KpucTaUIM3aIMs. YAenbHas TeIIoTa miasnenus. CyonuMarnus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHUYeCKHE YCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH TIONYYEHUS COBPEMEHHBIX
MaTepHaJioB, B TOM YHCJIe HAHOMATepPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIICHHBLIX I1AapOB.
Kunenne IMpU MOHUKCHHOM HAaBJICHHUU. CnocoObl HU3MCPCHUSA BJIIA)KHOCTH.

Habmronenre HarpeBaHus ¥ MIaBICHUS KPUCTANIMYECKOTO BeliecTBa. JleMOHCTpalys KpUCTaioB.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3mepenrie OTHOCUTENBHOM BIIaXKHOCTH BO3yXa.

Pasnen 4. DaexkrpoguHamuka
Tema 1. dnexkmpocmamuxa

3HeKTpI/I3aHI/IH TCII. aﬂeKTpI/I‘{CCKI/Iﬁ 3apsn. I[Ba BUJAa OSJICKTPUYCCKHUX 3apAd0B. HpOBO)IHI/IKI/I, AUSJICKTPUKU U TMOJTYIIPOBOAHHKH. 3akoH
COXpaHCHUS JJICKTPUYCCKOTO 3apsdaaa.

Bsaumoneiicteue 3apsanoB. 3akoH Kynona. Toueunslil anekTpuueckuil 3apsii. Jnekrpudeckoe nosne. HanpskEHHOCTb AJIEKTPUYECKOTrO OIS,
[TpuHIUIT CyneprIO3UIMH dIEKTPUIECKUX MToJIeH. JINHUY HanpssKEHHOCTH AIEKTPUYECKOTO MO,

Pabora cun snextpocratnueckoro mnois. Ilorenuman. PasHocTh moreHuumanos. IIpoBOOHMKK M AUAIEKTPUKH B AIIEKTPOCTATUYECKOM IIOJIE.
Judnexrpuueckasi IPOHUIIAEMOCTb.

Onextpoémkocth. KoHmeHcaTop. DneKTpoEMKOCTh MIIOCKOTO KOHAEHCATOopa.
DHeprus 3apsKEHHOT0 KOHEHcaTopa.

TexHu4yeckue yCTpPOHMCTBA U IPAKTHYECKOE IIPUMEHEHHME: DJIEKTPOCKOIL, BJIEKTPOMETP, JJIEKTPOCTAaTUYEeCKas 3allnTa,
ANIEKTPONIPUOOPOB, KOHJIEHCATOP, KOMIMPOBAJILHBIN armapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

3a3CMJICHHUC

VYeTpoicTBO U MPUHIUI AEHCTBUS AeKTpomMeTpa. B3anmoaelicTBue Ha3IEeKTPU30BaHHBIX TEIT.

3HeKTpI/I‘{eCKOC IIOJIC 3apPAKCHHBIX TCII. HpOBO,[[HI/IKI/I B DJICKTPOCTATUYCCKOM II0JIC.
QHGKTPOCTH.TI/I‘IGCKQ.H 3almTa.

JIMBIEKTPUKH B 3JIEKTPOCTATHUECKOM I10JIE.



3aBUCUMOCTh 3JIEKTPOEMKOCTHU IIJIOCKOTO KOHJIEHCAaTopa OT  IUIOLIAAM IUIACTUH, PACCTOSHUSA MEXKIYy HUMHU U
JUIIEKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.
Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi
N3mepenue 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit Inekmpuueckuii mok. Toxku é paznuunsix cpedax

DNeKTpUYECKUM TOK.  YCIOBUSA CYILLIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.

Hcrounuku Toka. Cua Toka. [locTossHHBIN TOK.

Hanpspkenue. 3akon OMa 515 yyacTKa LEeTH.

DneKTpuyecKoe COIIPOTHUBJICHHE. VYnenbHoe COIPOTUBJICHHE BELIECTBA.

[TocnenoBarenpHOE, MapaiebHOE, CMEIIAHHOE COEIMHEHHE MPOBOIHUKOB.

Pabota AIEKTPUYECKOTO TOKA. 3akoH Jxoyna—Jlenna. MONIHOCTB ANEKTPUUECKOTO TOKA.

ONeKTPOABKYIAsl CUJla U BHYTPEHHEE CONPOTHBIEHHE UCTOYHUKA ToKa. 3akoH OMa /171l TOJTHOM (3aMKHYTOM) anekTpuueckoit nienu. Koporkoe
3aMBbIKaHUE.

DneKTpoHHas MIPOBOJIUMOCTh TBEPIIBIX METaJJIOB. 3aBHCUMOCTh CONTPOTUBIIEHUS METAJJIOB OT TEMIIEPaTyphI.

CBepXnpoBOAMMOCTb. DIEKTPUUECKHH TOK B BakyyMme. CBOMCTBa 3IIEKTPOHHBIX IMy4yKoB.IlonynpoBoaHuKH. CoOcTBeHHas U IpUMecHas
MPOBOIMMOCTb MOJTYTIPOBOIHUKOB. CBoMicTBa p—n-niepexoa. [1onynpoBoHUKOBEIE TPUOOPBHI.

ONEKTPUYECKUH TOK B pacTBopax U paciuiaBax JJIEKTPOJIUTOB.

BHCKTpOJ'II/ITI/ILIeCKaH Jucconuanus. :‘)J'IGKTpOJ'II/IS.

DNeKTpUYECKUi TOK B razax. CaMOCTOSITEIbHBIN U HECAMOCTOSATENbHBIN pa3psaa. Monuus. [1na3zma.
Texnuyeckue yCTpOnUCTBa M MPAKTUYECKOE MPUMEHEHHE: aMIIEpPMETP, BOJIBTMETP, PEOCTAT, UICTOYHUKH TOKA, AJIEKTPOHATPEBATEIbHBIC TPUOOPHI,

AIIEKTPOOCBETUTENBHBIE MPHOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAaKyyMHBIH ITHOJA, TEPMHUCTOPHI M (HOTOPE3UCTOPHI, MOIYIPOBOAHUKOBBIN MO,
raJbBaHUKa.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAMIPSKEHUSI.

3aBUCHMOCTb COTPOTUBJICHUS ITMIMHAPUIECKUX POBOAHUKOB OT JIJTMHBI, ILIOIIAIN MTOTIEPEYHOTO CEUCHUS U MaTepHaa.

CwmenianHoe coeMHEHUE TPOBOAHUKOB.

[Ipssimoe  u3mepeHue ANEKTPOABUKYILICH cuwisl.  Koportkoe 3aMbIKAHUE raIbBAHUYECKOTO 3JIEMEHTA U OIICHKA BHYTPEHHETO
COTIPOTHUBJICHUSI.

3aBUCHMOCTH COMPOTUBIICHHUSI METAJIJIOB OT TeMIiepaTypsl. [[pOBOIUMOCTE 3IEKTPOITUTOB.

HckpoBoii pa3psa M MpOBOAUMOCTh Bo3ayxa. OTHOCTOPOHHSS MPOBOIUMOCTD JTHOJIA.



Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3yueHune cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpOABUKYIIECH CHIIBI ICTOYHUKA TOKA M €70 BHYTPEHHETO COMPOTUBIICHUS.

Habmronenue snekrponusa.

MexnpeaMeTHble CBA3U

Nsyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 Ki1acce OCYIIECTBIAETCS C Y4ETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTUuKH, OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemuvle nonsimus, CBSI3aHHbIE C U3YyY€HUEM METOJIOB HAy4YHOT'O NO3HAHMS: SIBJICHHE, HayYHbIN (PakT, runoresa, Gu3ndeckasi BETUUUHA,
3aKOH, TeOopusl, HAOIMIOIEHNE, SKCIIEPUMEHT, MOJISIUPOBAHKE, MOJIEIb, U3MEPEHHUE.

Mamemamuxka: pelieHHe CUCTEMbl ypaBHEHUMW, NMUHEHHas (yHKIMs, mapaboia, runepbona, ux rpadukd U CBOICTBA, TPUTOHOMETPHUECKHE
(YHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHI U WX MPOEKIIMU Ha OCH KOOPAMHAT, CIOKEHUE
BEKTOPOB.

Buonozusn: mexannueckoe ABMKEHHUE B KUBOU TIpupoze, muddysus, ocMoc, TEII000MEH KHBBIX OPraHU3MOB (BUIIBI TEILIOTIEPEIaun, TETIOBOE
PaBHOBECHE), INEKTPUUCCKUE SIBJICHUS B )KUBOU TIPUPO]IC.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYIN, MOJIb BEILIECTBA, MOJISIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPHABIX TeE,
JKUIKOCTEN U

ra3oB, NEKTPUUYECKUE CBOMCTBA METAJIOB, 3JIEKTPOIUTUYECKAs JUCCOLMALNS, rabBaHUKA.

T'eocpaghus: BMaxHOCTh BO3yXa, BETPBL, OApOMETP, TEPMOMETD.

Texnonoeus: mnpeobpazoBaHUE IBMKCHHH C HCIONH30BAHHEM MEXaHHU3MOB, YUYET TpPEHUS B TEXHHUKE, MOALIMITHHUKHU, HMCIOIb30BaHUE 3aKOHA
COXpaHEHHUsI UMIIYJIbCa B TEXHHMKE (pakeTa, BOJOMET WM JpYyrue), ABUrareilb BHYTPEHHETO CropaHus, mapoBas TypOWHa, OBITOBOW XOJOIWJIBHUK,
KOHAULUOHCP, TCXHOJIOTHU TTOJIYYCHHSA COBPCMCHHBIX MATCPUAJIOB, B TOM YUCIIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTMH, SJICKTPOCTATUUCCKAA 3alluTa,
3a3eMJICHUE AIIEKTPONPHUOOPOB, KCEPOKC, CTPYUHBIN MIPUHTED, FICKTPOHATPEBATEIIBHBIC TPUOOPHI, IEKTPOOCBETUTEIbHBIE TPUOOPHI, TaTbBAHUKA.

DneKTpuYecKHil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOSITENbHBIN pa3psaa. Monnus. [1na3ma.

TexHuyeckne yCTponuCcTBa M MPAKTUYECKOE MPUMEHEHHE: aMIIepPMETP, BOJIBTMETP, PEOCTAT, UICTOYHUKH TOKA, AJIEKTPOHATPEBATEIbHBIC TPUOOPHI,
AIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP COMPOTUBJICHHS, BAaKyyMHBIH JHOA, TEPMHUCTOPHI M (POTOPE3UCTOPHI, TMOIYIPOBOAHUKOBBIA IHO,
raJlbBaHUKA.

Jlemoncmpayuu

H3mepenne cuitbl TOKa U HAIIPSKEHUS.

3aBUCUMOCTb CONPOTUBICHUS LMIMHAPUYECKUX TPOBOAHUKOB OT JIJIMHBI, IJIOIIAIM TONIEPEYHOTO CEUEHUs U MaTepHuaa.

CwmenranHoe coequHEHNE TTPOBOIHUKOB.



[Ipsimoe u3MepeHue ANEKTPOJIBUKYIIIEH cunsl.  Kopotkoe 3aMbIKaHUE raJIbBAHMUECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO
COIIPOTHBIICHHSL.

3aBHCHMOCTD COTIPOTHBIICHHSI METAIIJIOB OT TeMIIepaTypsl. [[pOBOIMMOCTE AIIEKTPOITUTOB.

HckpoBoit pa3psan u mpoBOAUMOCTh BO3ayXa. OTHOCTOPOHHSAS TPOBOJUMOCTh JUO/A.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomsi

W3yueHne cMEImaHHOro COSIMHEHHS PE3UCTOPOB.

W3mepenue 3eKTpoABMKYIIEH CHUIIbI UCTOYHUKA TOKA M €10 BHYTPEHHETO CONPOTHBIICHHS.

HabGmronenue anexrponusa.

MesknpenaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce oCyIIecTBIsETCA ¢ yYETOM COAEPKATEIbHBIX MEXIIPEIMETHBIX CBsI3€H ¢ KypcaMu MaTeMaTHKH,
OMOJIOrHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Medicnpeomemmuvie noHsamus, CBI3aHHbIE C U3yYEHUEM METOJOB HAyYHOTO TMO3HAHMS: SIBICHHE, HAyYHBIN (akT, rumnoresa, (puzndeckas BeIHMYUHA, 3aKOH,
Teopusl, HaONI0eHNE, SKCIIEPUMEHT, MOAETMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxka: pelieHue CUCTEMbl YpaBHEHHM, JMHEHHas (yHKIuUs, napadona, runepbona, ux rpadukd U CBOWCTBA, TPUTOHOMETPHUECKUE (PYHKIHH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPhI U UX MPOEKIMH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.
Buonocus: mexaHwmueckoe ABWKCHHE B JKMBOW mpupoxae, Aup@y3us, OCMOC, TEIUIOOOMEH >XHBBIX OPraHW3MOB (BUABI TEIUIONEpENadd, TEIUIOBOE
paBHOBECHE), HIEKTPUIECKHE SBJICHUS B )KUBOM TPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, XKHUIKOCTEH
Y Ta30B, AIEKTPHUYECKUE CBOMCTBA METAJUIOB, SJICKTPOIUTHICCKAS TUCCOIMALINS, TaTbBaHUKA.

Teoepagpus: BMaxXHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: mnpeoOpa3oBaHUE ABWKEHHUH C HCIOJIB30BAaHMEM MEXaHM3MOB, Y4ET TPEHHMsS B TEXHHUKE, MOALIMITHUKH, HCIIOJIb30BAHHE 3aKOHA
COXpaHEHHUsI UMIyJIbCa B TEXHHMKE (pakeTa, BOJOMET M JpYyrue), ABUrareilb BHYTPEHHETO CropaHus, mapoBas TypOWHA, OBITOBOM XOJOIWJIBHUK,
KOHJMIIMOHEP, TEXHOJIOTUH TOIYYEHHUSI COBPEMEHHBIX MaTepHajoB, B TOM YHCJIE€ HAaHOMATEpUAIOB, U HAHOTEXHOJIOTUH, IEKTPOCTAaTUYEeCKasl 3aluTa,
3a3eMJICHHE DJIEKTPOTPHOOPOB, KCEPOKC, CTPYIHHBIN MPUHTEP, IIEKTPOHATPEBATEIbHBIE TIPHOOPHI, AIEKTPOOCBETUTENFHBIEC TIPUOOPEI, TaJIbBAHHUKA.

11 KIIACC

Pa3nen 4. JinekTpoanHaMuKa
Tema 3. Maznummnoe none. IneKmpomMazZHUMHAA UHOYKUUA

[ToctosiHHbIE MarHuThl. B3auMoaeiCcTBHE MOCTOSHHBIX MAarHuToB. MarHutHoe mnosie. Bektop MarHuTHOW WMHAYKUMHU. [IpuHIMI Cynepno3uuuu
MAarHUTHBIX Mojiei. JInHuu MarHuTHOM MHAYyKIMKU. KapTuHa TMHUI MarHUTHOM MHAYKIMU TMOJIS MOCTOSHHBIX MarHUTOB.

MarnuTtHO€e 1noje NpoBOAHMKA ¢ TOKOM. KapTuHa AMHUN MHAYKIIMM MarHUTHOTO MOJISI IJTMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHUKA, KaTyIIKH C TOKOM. OnbIT DpcTena. BzanmoaeiicTBue mpoOBOAHUKOB C TOKOM.



Cuna Amnepa, €€ MOy/Ib Y HallpaBJICHUE.

Cuna JlopeHna, e€ MOyl ¥ HanpaBJieHue. [IBikeHNe 3apsHKeHHON YacTHIIbI B OHOPOAHOM MarHuTHOM nosne. Pabora cuier Jlopenna.

SIBneHue >IeKTPOMarHuTHOM MHAYKUMU. [10TOK BekTOpa MarHUTHON MHIYKUIUHU. DJIEKTPOABIKYIIAS CHiIa MHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
naaykunn Papanes.

BuxpeBoe anieKTpudecKoe noje. DIEeKTPOABIKYIIAs CUIla MHAYKLIUU B IIPOBOJHUKE, IBWKYILEMCS IIOCTYIIAaTEIbHO B OTHOPOJHOM MarHMTHOM II0JIE.
IIpaBuiio JleHna.

NHayKTUBHOCTE. SIBI€HME CAMOMHAYKIMH. DJIEKTPOABIIKYILAs CHUIa CAMOUHAYKIIHH.
OHeprus MarHUTHOTO IIOJIA KaTYyIIKH ¢ TOKOM. DJIEKTPOMATrHUTHOE MOJIE.

TexHHYeCKHEe yCTPOUCTBA U MPAKTUYECKOE MPUMEHEHHE: ITOCTOSTHHBIE MAarHUTHI, JIEKTPOMATHUTHI, AEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHLl, UHAYKIIMOHHAs II€Yb.

Jlemoncmpayuu

OmnpiT OpcTena.OTKIOHEHUE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM MojieM. JIMHUKM WHAYKIIMY MarHUTHOTO NoJis. B3auMoneiicTBue 1ByX MPOBOHUKOB C TOKOM.
Cuna Amnepa./leiictBue cuibl JIopeHiia Ha HOHBI ANEKTPOIUTA. SBieHUe AnekTpoMarauTHo unaykuun.IIpasmio Jlenna.

3aBUCUMOCTD AJIEKTPOABMKYIIEH CHUIIbI MHIYKIMH OT CKOPOCTH M3MEHEHHUS MAarHUTHOTO MOTOKA.SIBICHHE CAMOMHIYKIIHH.

Yuenuueckuii sxkcnepumenm, 1abopamopmwvie pabomol

M3ydeHne MarHuTHOTO MOJIs KaTylku ¢ TokoM.MccienoBanue AeHCTBUS MTOCTOSSHHOTO MarHUTa Ha paMKy ¢ TOKOM. McciienoBanue siBIeHUS
3JEKTPOMAarHUTHOW UHIYKIUU.

Paznen 5. Konebanus u BOJHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KO1€DAHUSA

Konebarenpnas cucrtema. CBoOoaHbIE MexaHndyeckue Konebanus. ['apmonnueckue konebanus. [lepron, yacrora, ammiuTyaa u ¢a3a KoiaeOaHHi.
[TpyxuHHBIN MasTHUK. MaTemMaTuuecKuil MasiTHUK. YpaBHEHHE rapMOHUUECcKuX Kosebanuil. [IpeBpaienue s3Hepruu npu rapMOHMYECKUX KOJIEOAHUSX.

KoneGarenbHblil KOHTYp. CBOOOAHbIE JIEKTPOMAarHUTHBIE KoJeOaHHs B U€aTIbHOM KoJIeOaTeIbHOM KOHTYpe. AHAIOTUSA MEX1y MEXaHUYECKUMHU
U 3JIEKTPOMArHUTHBIMH Konebanusmu. @opmysna TomcoHa. 3akOH COXpaHEHHUsI YHEPTUU B HJICATBHOM Kojie0aTeIbHOM KOHTYpE.

IIpencrapnenne o 3aryxaroImux KojieOaHHWAX. BBIHYXIeHHble MexaHMuYeckue KoneOaHus. Pe3oHaHc. BBIHYXIEHHbBIE SIE€KTPOMAarHUTHBIE
KosieOaHMs.

[TepemennsbIi TOK. CUHYCOHUAIBHBIN EPEMEHHBIN TOK. MOIHOCTh MEPEMEHHOI0 TOKA. AMIUIUTYAHOE U JEHCTBYIONIEE 3HAYEHHUE CUJIbI TOKA U
HaNpsKEHUs.

Tpancdopmarop. IlpomsBoncTBo, mnepegaya M NOTpeOIIEHHE HIEKTPUYECKOM SHEpruu. OKOJIOTMYECKHE PUCKM TIpU  NPOU3BOJICTBE
aneKTpo3Heprun. KynpTypa HCIonb30BaHuUs 3JIEKTPOIHEPTUU B IOBCEIHEBHOM JKU3HH.

TexHuueckue yCcTpoiCcTBa U IPAKTUUYECKOE NPUMEHEHHUE: MIEKTPUUECKHUI 3BOHOK, TEHEPATOp EPEMEHHOTO TOKA, JINHUU JIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoseOarenbHOM CUCTEMBI (TIPY>KUHHBIN WM MaTeMaTUYECKUN MasiTHUK).



Hab6mronenue 3aryxaromux konebanuii. MiccnenoBanne cBOMCTB BRIHYKICHHBIX KojieOanuii. HabmoneHue pe3onanca.

CB0OOAHBIE 3TIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuusiorpaMMsl (3aBUCMMOCTH CUJIBI TOKA U HANPsDKEHUS OT BPEMEHH) JUIsl 3JIEKTPOMAarHUTHBIX KoJleOaHUH.

Pe3onaHc npu nociie0BaTeIbHOM COEAMHEHUN PE3UCTOPA, KAaTyIIKM UHIYKTUBHOCTH U KOHJEHCATOPA.

Mozenb TMHAN IEKTPOINIEPEIaUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/IAa MaJIbIX KOJIeOaHuil rpy3a Ha HUTH OT JJTMHBI HUTH ¥ MacChl Tpy3a.

HccnenoBanye nepeMEHHOTO TOKA B LIENHU U3 IOCIIEA0BAaTEIBHO COCMHEHHBIX KOHIEHCATOPA, KaTyIIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUmMHble 607HbL

Mexannueckue BOJHBI, ycloBus pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHus W JUIMHA BOJHBL llomepeuHele M NpoOJOIbHBIE BOJIHBI.
WnTepdepennys u qudpakiius MEXaHHYECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. Bricota Tona. TemOp 3ByKa.

DJEeKTpPOMAarHuTHbIE BOJHBI. YCIIOBUS M3JIy4EHHUs 3JIEKTPOMArHWTHBIX BOJH. B3aumuas opueHTanus BekropoB E, B, V B a1ekTpoMarHuTHOW BOJHE.
CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH: OTpa)K€HUE, MPEJIOMIIEHUE, MoNspu3anus, Audpakuus, nareppepenus. CKOpoCTh dJIEKTPOMArHUTHBIX BOJIH.

[kana 3meKTpOMarHuTHLIX BOJH. [I[puMeHeHNe 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paguocBs3u U TeneBuaeHus. Pagnonokanys. DIeKTpOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue ycTpoHCTBa U IMPAKTHUUECKOE NPUMEHEHHME: MY3bIKaJIbHbIE MHCTPYMEHTHI, yIbTPa3ByKOBas AMATHOCTHKA B TEXHMKE M MENULIMHE, pajap,
panuonpuEMHUK, TEIEBU30p, aHTCHHA, TeaedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpoCTpaHEHHE MONEPEYHbIX U MPOJOIbHBIX BOIH. Konebmomeecs Teslo Kak UCTOYHUK 3BYKa.

Habnronenue otpaxkeHus U npeaoMiIeHHsI MeXxaHnueckux BoiH. HaOmonenue nureppepeHunu u 1udpakinu MEXaHUYECKUX BOJIH. 3BYKOBOM
pe3onanc.HabmroneHue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILIUTYAON M 4acTOTON KoseOaHUH.

Hao6mronenue 3aryxaromux kojnebanuii. MiccinenoBanne cBOMCTB BRIHYXICHHBIX KojieOanuii. HabmoneHue pe3onanca.
CBOOOIHBIE 3JICKTPOMArHUTHBIC KOJICOAHHMS.

OcuworpaMMsl (3aBUCMMOCTH CHJIBI TOKA U HANPSIKEHUS OT BPEMEHH) JUIsl JIEKTPOMArHUTHBIX KojeOaHuH.
Pe3onanc npu mociie10BaTeIbHOM COSAMHEHUH PE3UCTOPA, KATYIIKA HHIYKTHBHOCTH U KOHJIEHCATOPA.

Mojenb THHUA SIIEKTPOTICPEIaUH.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi

Hccenenopanue 3aBUCMMOCTH TIEPHUOJIa MaJIBIX KOJICOAHMI Ipy3a Ha HATH OT JUTMHBI HUTH U MacChl TPpy3a.
HccnenoBanne MepeMEHHOTO TOKA B IIENH M3 TIOCIICAOBATEIIbHO COSAMHEHHBIX KOHICHCATOPA, KaTYIIIKA U PE3UCTOPA.



Tema 2. Mexanuueckue u 3n1eKmMpOMAZHUMHbBLE 60IHbL

Mexanuueckue BOJIHBI, YCJIOBHSI pacrnpocTpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHUss W JJIMHA BOJHBL. l[lomepeuHble W MpPOAOIbHBIE BOJIHBIL.
WnTtepdepenus u nudpakuys MEXaHUYECKUX BOJH.

3ByK. CkopocTh 3ByKa. [ pomKocTh 3Byka. Bricora ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. YCIOBUS HM3JYyYEHHUs SJIEKTPOMArHUTHBIX BOJH. B3aummuHas opuenTauus BekropoB E, B, V B a1ekTpOMarHUTHOU BOJIHE.
CBoiicTBa 2JE€KTPOMArHUTHBIX BOJH: OTpasKEHUE, MPEIOMIIEHUE, MoNsgpu3anus, Audpakuus, uarepepenius. CKOpoCTh IEKTPOMArHUTHBIX BOJH.

[Ixana sneKTpoMarHuTHEIX BOTH. [I[puMeHeHHEe 27IeKTPOMAarHUTHBIX BOJTH B TEXHHUKE U OBITY.

[IpuHuune! panuocBs3u u TeneBuaeHus. Paguonokanus. DI€KTPOMarHuTHOE 3arpsi3HEHUE OKPYKaroLEeH Cpeibl.

TexHuyeckre yCcTpoMCTBa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI, YIBTPA3BYKOBasl JUArHOCTHKA B TEXHHUKE M MEIULIMHE, pajaap,
pamuonpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue 1 pacpOCTPaHEHNE MONIEPEUHBIX U MPOIOJIbHBIX BOJH. Konebimomeecs Teno Kak HCTOYHUK 3BYKa.

Habmronenue oTpakeHus U IpeJOMIICHHSI MEXaHUYeCKUX BoIH. Habmronenne narepdepeHny u nudpakind MEXaHUIeCKUX BOJIH. 3BYKOBOM

pe30HaHC.

HaGmoeHne CBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTHTYIOW M YaCTOTOW KOJICOaHUH.

Habmronenue 3aryxatomux konebanuii. MiccnenoBanue cBOWCTB BBIHYXIEHHBIX Konebanuil. Habmonenue pe3oHanca.

CBoOOAHbBIE NIEKTPOMArHUTHBIE KOJICOAHMUS.

OcworpaMMbl (3aBUCMMOCTH CHJIBI TOKA U HANPSIKEHUS OT BPEMEHH) JUIsl JIEKTPOMArHUTHBIX KojeOaHuH.

Pe3onanc npu nocnenoBareabHOM COEIMHEHNN PE3UCTOPA, KaTYIIKA NHAYKTUBHOCTH U KOHAEHCATOPA.

Mogenb TMHUU IEKTPOIIEPEIAUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTH NIEpHO/Ia MANIBIX KOJIeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U Macchl Tpy3a.

HccnenoBanue nepeMeHHOI0 TOKa B LIENHU U3 TOCJIEA0BAaTEIbHO COEMHEHHBIX KOHIEHCATOPa, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3n1eKmMpoOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yclioBusi pacrpoctpaHeHus. Ilepuoa. CkopocTh pacnpocTpaHeHHs W JUIMHA BOJHBL. llomepeuHble M MpOJOIbHBIE BOJHBI.
WnuTepdepennys u qudpakiins MEXaHHIECKUX BOJH.

3Byk. CropocTth 3ByKa. ['pomkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJHBL. YCIOBUS W3JyYEHHUs SJIEKTPOMArHUTHBIX BOJH. B3aummuas opueHTauus BekropoB E, B, V B 31eKTpOMarHuTHOU BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE, MIPEJIOMIICHHUE, MOJsIpu3atus, Tudpakuus, narepdepernns. CKopocTb JIEeKTPOMAarHUTHBIX BOJIH.

[kana >MeKTpOMarHuTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHuune! paguocs3u u TeneBuaeHus. Paguonokanus. DI€KTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroLEeH Cpeibl.

TexHuueckue ycTpoiicTBa U MPAaKTHUECKOE NMPUMEHEHHE: MY3bIKaJlbHble MHCTPYMEHTHI, YIbTPa3ByKOBas AMATHOCTHKA B TEXHHMKE U MEIULIMHE, pajap,
paaHoNpUEMHHUK, TEICBU30p, aHTeHHA, Tenedon, CBY-meus.



Jlemoncmpayuu

OO0pa3oBaHue 1 pacIpoOCTPaHEHUE MOTIEPEUHBIX U MPOIOJIbHBIX BONH. Konebmtomeecs Teno Kak MCTOYHHK 3BYyKa.

HabGnronenue oTpakeHus U MpeOMIICHUST MEXaHHIeCKUX BoJIH. HaOmronenre natepdepeHIny u Audpakiniy MEXaHUIeCKUX BOJIH. 3BYKOBOMH
pe30HaHC.

Habnionenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAON M YaCTOTOW KoJeOaHUU.

HccnenoBanue cBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, IPEJIOMIICHHE, Mospu3anus, Audpakuys, nHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeiiHOE pacIpOCTpaHEHNE CBETa B OQHOPOAHOM cpene. JIyu cBera. ToueuHbIil HICTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHre n300pakeHnit B TNIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKoHBI peIOMIIEHHS cBeTa. AOCOIOTHBIN Moka3arens npenomieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHblil yromn noaHoro
BHYTPEHHETO OTPa’KEHUS.

Hucnepcus ceeta. ClioxHbI cocTaB 6enoro cera. L{ger.

Cobuparoniye M pacceuBarolue JMH3bl. ToHKas JuH3a. POKYCHOE pacCTOSHUE U ONTHYECKash Cuila TOHKOM JMH3bL. IlocTpoenue m3zoOpakeHud B
coOMparoIuX U paccenBaroux JnH3ax. GopMysia TOHKON JUH3bI. YBEIUYEHHUE, JaBAeMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTHUKHU.

Bonnosas ontuka. MaTepdepennms ceera. KorepeHTHBIE HCTOUYHUKH. YCIIOBHS HAOMIONEHUSI MAKCHMYyMOB M1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE
OT JABYX CHH(a3HBIX KOT€PEHTHBIX UCTOYHHKOB.

Hudpakaus cseta. [Judpakuuonnas pemérka. YcioBue HaAOMIONEHUS IVAaBHBIX MAaKCUMYMOB TIpU MAaJeHHMM MOHOXPOMAaTHYECKOro CBeTa Ha
TUQPPAKITUOHHYIO PEHIETKY.

[Tonspu3zanus cBeta.

TexHuueckre yCTpoHCTBA U MPAKTHUUYECKOE TIPUMEHEHHUE: OUYKH, JIymna, GoToamnmnapar, MPOeKIIMOHHBIN armapar, MUKPOCKOII, TEJIECKOT, BOJOKOHHASI OTITHKA,
T paKIMOHHAs PEIETKA, TOJSIPOUI.

Jlemoncmpayuu

[Ipsmonuneitnoe pacnpocTpaHeHue, OTpaX€HHE U MpeIOMIICHHE CBeTa.

Onrtuyeckue npruOOpPHI.

[Tonmroe BHYTpeHHee oTpaxkenue. Mojenb cBeToBofa. MccienoBanue CBOMCTB U300paKEHUN B TMH3AX.

Mogenu Mukpockona, teieckomna. Habnronenue narepdepennuu csera. Habmronenre mudpakiuu cBera.

Habmonenue aucnepcun csera. [lomyuenue cekTpa ¢ HOMOIIBIO TPU3MBL.

[Tonmydenue cekTpa ¢ moMoIbo 1udpakunoHHoN peméTku. HabnroneHue nonspusannu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

W3mepenue moka3zarest MpeoMIICHHUs cTekia. MccnenoBanue cBOCTB n300pakeHnid B mnH3ax. HaOmonenue nucnepcnn
CBeTa.



Pa3nen 6. OcHOBBI ClIeLIUAJIBLHON TEOPHH OTHOCUTEIbHOCTH
['pannipl IPUMEHUMOCTH KJIACCUYECKONW MeXaHUKH. [locTynarsl cienMaibHON TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOAYNSL CKOPOCTH
CBETa B BAKyyM€, MPUHIIUI OTHOCUTEILHOCTH DUHIITEIHA.
OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.
DHeprus U UMIYIbC PEIATUBUCTCKON YaCTHIIBL.
CBs13b MacChl C YHEPTUEH U UMITYJBCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTHUS MMOKOS.

Pasnen 7. KBantoBas gusuka

Tema 1. dnemenmuvt K6aHmMo6oU ONMUKU

®otonbl. ®opmyrna [nanka cBsi3u YHEPTUN POTOHA C €T0 YACTOTON. DHEPTUS U UMIYIIBLC (DOTOHA.

OtkpeiTie u uccienopanue (ororddexra. Omeitel A. I. CromeroBa. 3akonbl (oTtodddekra. YpaBHenue DitHmTelHa a1 (hoTodddekra.
«KpacHas rpanuna» gporosddexra.

Jasnenne cBera. OnwiTe [1. H. JIeObeneBa. Xumudaeckoe AeiicTBHE CBETA.

TexHuueckre  yCTpOCTBA W MPAKTUYECKOE MPHUMEHEHHE: ¢borosnemMenT, (OToaTUMK, COTHEUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTtodd ekt Ha ycTaHOBKE ¢ IIMHKOBOH miacTuHOM. MccnenoBanue 3akoHOB BHeNTHETo (hoTorddekra.

Ceeroauo.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopma mo paccesnuto o -uactuil. [lnanerapHas momens aroma. I[loctymatel Bopa. U3znydenuwe u
noromeHue (POTOHOB MPH MEPEXO0JIe aTOMa C OHOTO YPOBHS HEPTUU Ha ApYyroi. Busl ciekTpoB. CEKTp ypOBHEH 3HEPTHH aTOMa BOAOPOA.

BosHOBBIE cBOicTBa yacThll. Bonnsl e bpoitsia. KopnyckylsipHO-BOJTHOBOM Tyau3M.

CIIOHTaHHOE W BBIHYKJICHHOE H3JIyUYCHHE.

TexHuueckue ycTpoNuCTBa U MPAKTUUYECKOE MPUMEHEHHUE: CIIEKTPAIbHBIN aHaIu3 (CIEKTPOCKOII), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbiTa Pesepdopna. Onpenenenue JUIMHBL BOJIHBI J1a3epa.

Habmronenue nuneiuaTeIx ciekTpoB u3nydeHus. Jlasep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

Habnronenue nuHelyaroro crekrpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTBHI, J10Ka3bIBAIOLINE CIOKHOCTh CTpOeHMA spa. OTKpbITHE paanoakTUBHOCTH. OmnbiThl Pezepdoprna mo ompeneneHuro cocraBa
panmoakTuBHOTO M3nydeHus. CBolicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiausHue paguoakTHBHOCTH Ha KHUBBIC OPTaHU3MBI.

OTkpbiTHE IPOTOHA U HeWTpoHa. HykiioHHas mozaens snpa [eiizen6epra— MBanenko. 3apsan siapa. MaccoBoe uncio sapa. M3oromnsl.



Anbda-pacnaa. DneKTpoOHHBIN U MO3UTPOHHBIHN OeTa-pacnan. 'amMma- u3nydeHue. 3aKOH paliOaKTUBHOTO paclaaa.
DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JlegekT Maccol siapa. SaepHbie peakuuu. JeneHue u CuHTE3 saep.
Snepubiit peakrop. TepmosiaepHblii cunTe3. [IpoOaeMbl 1 TEPCIIEKTUBBI SACPHON YHEPTETUKHA. DKOJOTUUECKHUE aCTIEKThI SIACPHON YHEPTETUKH.
OneMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.
MeTtonb! HaOMIOAEHUS U PETUCTPALK AIEMEHTapHbIX yacTull. DyHIaMeHTalbHble B3auMoecTBUsA. EnMHCTBO u3nyeckoi KapTUHbBI MHpa.
TexHu4yeckue yCcTpONCTBAa M MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETpP, KaMepa
Bunscona, sigepHsblif peaktop, atoMHas 6omoa.
Jlemoncmpayuu
CuéTunK HOHU3UPYIOLIUX YACTHILI.
Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi
UccnenoBanue TpekoB yacTuil (110 rOTOBBIM doTorpadusim).

Paznes 8. DineMeHTHI aCTPOHOMUM M aCTPOPU3UKHU
Ortanel pa3BUTHS acTpoHOMHUU. IpuKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHNE AaCTPOHOMHUHU.
Bun 3Bé3nHoro Heba. Co3Be3nus, ipkue 3BE3/IbI, TUTAHETHI, UX BUANMOE JIBUKCHUE.
ConHeuHas cucrema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun ConHna u 3BE37. 3BE31bI, UX OCHOBHBIE XAPAaKTEPUCTHUKH. /[narpamMma «CHeKTpaabHBIN
KJIACC — CBETHUMOCTbY». 3BE3/bl IVIaBHOW IOCJIEI0BATEIbHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTBbY» JJs 3BE3] IVIaBHOW IOCIEI0BAaTEIbHOCTH.
Buytpennee crpoenue 38€31. COBpeMEHHbBIE MPEACTABICHUS O MPOUCXOKACHUH U 3BOTOLNH COHIA U 3BE3/. DTallbl )KM3HU 3BE3.

Mueunsiit [1yTe — Hamia ["anakruka. [lonoxenue u aBmkenne ConHua B ['anaktuke. Tunbl raiakTuk. PaguoranakTuky U kBazapbl. UEpHBIE ABIPHI
B sJIpax rajakTuK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06mna. Pa3beranue ranakTuk.

Teopust bonbsmoro B3psiBa. PennkroBoe n3nydeHue.

MacmrabHas cTpykrypa Beenennoit. Meraranakruka. Hepeménnbie mpoOieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habntonenus HEBOOPYKEHHBIM TJIA30M C UCTIOIH30BAHHEM KOMITBIOTEPHBIX MPUIIOKEHHUM IS OTMpEeAeNeHUs MON0KeHUsT HeOeCHbIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE c03Be3usi CEeBEPHOTO MOIyIIapHsl U SIPKUE 3BE3/BI.

Habmronenus B Teneckon Jlynsl, mianet, Miteanoro Ilyrtu.

Oo6o0marniee NoBTOpeHNE

Pons pu3uKM M acTPOHOMHM B SKOHOMHYECKOM, TEXHOJOTUYECKOM, COMATBHOW M ITHYCCKON cepax NeATEIBHOCTH YEIIOBEKa, POJIb B MECTO
(GU3UKK ¥ aCTPOHOMHUHU B COBPEMEHHOM HayYHOW KapTHHE MHUpA, poib (hU3NYECKOil TeoprH B (HOPMUPOBAHUU MPEICTABICHUNA O (U3NIECKON KapTHHE
MHpa, MECTO (PU3UUECKON KapTHHBI MUpPA B OOILEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MTPEICTABICHUN O IPUPOJE.

MexnpeamMeTHble CBA3H

Nsyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 Kjacce OCyIIECTBISIETCS ¢ y4ETOM COAEPIKATENbHBIX MEXKIPEAMETHBIX CBsI3€d ¢ Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpadi U TEXHOJIOTHH.



Mesicnpeomemuvle noHsmus, CBI3aHHBIE C U3YUYEHUEM METOJI0B HAyYHOTO MO3HAHUS: SIBIICHUE, HAYYHBIHN (hakT, TUnoTe3a, pusnueckasi BEIUYUHA,
3aKOH, TeOpHs, HAOMIOIEHUE, SKCIIEPUMEHT, MOJICIIUPOBAHNE, MOJICITb, U3MEPECHHUE.

Mamemamuka: pelieHHE CHCTEMbl ypaBHEHWH, TPUTOHOMETPUYECKHE (YHKIUU: CHUHYC, KOCHHYC, TAaHTCHC, KOTAHICHC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPBI U X MPOEKIIUU HA OCU KOOPJAWHAT, CJIOKEHHE BEKTOPOB, MTPOU3BOIHBIC AIEMEHTAPHBIX (QYHKITUN, TPU3HAKU
O1I00MS TPEYTOJIbHUKOB, OIPEIEIICHUE IJI0MAIU TUIOCKUX GUryp u o0bEma Tel.

Buonoeus: snexTpuyueckue SBICHUS B KUBOW MPHUPOJE, KoJieOaTeIbHBIC JBIKEHUS B )KUBOW MPHUPOJIC, ONTHYECKUE SBJICHUS B KUBOW MIPHUPOJIE,
JIEHCTBHE paualliy Ha KUBBIC OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJN, KPUCTAJUITMUECKas CTPYKTypa TBEPABIX TN, MEXaHU3Mbl OOpa3OBaHUS KPUCTALIMYECKON pPEmETKH,

CHEKTPaJIbHBIA aHAIIN3.
I'eoepaghus: MarHUTHBIE TIOJIFOCA 3EMIIH, 3aJI€KU MarHUTHBIX PyA, GOTOCHEMKA 3eMHON MTOBEPXHOCTH, MIPEACKAa3aHUE 3eMIICTPSICCHUI.
Texnonocus: NTUHUK 3JEKTpOIEpenady, TeHeparop MEpPEeMEHHOIo TOKa, 3JIEKTPOJBUIaTellb, WHAYKIMOHHAs Ieub, pajap, pPaauoNpUEMHUK,

TeJIeBU30p, aHTeHHA, Tesneon, CBY-meub, MpOeKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAs Oarapes.

[INTAHUPYEMBIE  PE3VIJIBTATHI OCBOEHUMA TTPOI'PAMMBI 1O ®U3UKE HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUA

OcBoenne yueOHoro npenmera «®Pusnka» Ha ypoBHE cpeqHero obiiero oOpasoBaHus (0a30BbIN YPOBEHB) JOIKHO 00ECIEUUTH JOCTUKEHHE
CIIEYIOIINUX JIMYHOCTHBIX, METAMPEAMETHBIX U PEIMETHBIX 00pa30BaTeNbHBIX PE3YJIbTaTOB.

JIUYHOCTHBIE PE3VYJIBTATbBI

JIndHOCTHBIE pE3yNbTaThl OCBOCHHUs yueOHoro mpeameta «®PusnMka» HODKHBI OTpPakaTb TOTOBHOCTh U CIHOCOOHOCTH OOyYaroluxcs
PYKOBOACTBOBAThCS CPOPMHUPOBAHHON BHYTPEHHEH MO3UIMEH JTMYHOCTH, CHCTEMOI 1IEHHOCTHBIX OPUEHTAIINI, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBeTCTBYIOH_[I/IX Tpal[I/H_[I/IOHHBIM ICHHOCTSIM pOCCI/If/'ICKOFO 06H.I€CTBa, pach/IpeHHe JKNU3HCHHOI'O OIIbITa MW OIIbITa ACATCIBHOCTH B Hpouecce
peanmaupm OCHOBHBIX HaHpaBJIeHI/IfI BOCHPITaTeJILHOfI ACATCIIbHOCTHU, B TOM YHCJIC B HaCTU:

1) rpa)aaHcKoOro BOCIMTAHUS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKOHN MO3UIIMHA O0YJArOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOT'O WICHA POCCHUHMCKOTO OOIIECTBA;

HpI/IHHTI/Ie TpaHI/IHI/IOHHBIX O6H.[€‘—I€J'IOB€‘I€CKI/IX FyMaHI/ICTI/I‘—IeCKI/IX 158 }IGMOKpaTI/IquKI/IX HeHHOCTeﬁ;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEPECax TIPaKIaHCKOTO OOIIECTBA, yIaCTBOBATH B CAMOYIPABICHUH B 00pa30BaTeIbHON

OpraHu3aluu,

YMCHHC B3aHMMOJICHICTBOBATh C COIIUAILHBIMU HHCTUTYTaMH B COOTBCTCTBUU C UX (by'HKI_II/IHMI/I N HAa3HAYCHUEM,

TOTOBHOCTh K T'YMAaHUTAPHOU M BOJIOHTEPCKOMN NEATEIIBHOCTH;
2) NaTpHMOTHYECKOI0 BOCIIUTAHMSA:



c(OpMHPOBAHHOCTh poCcUiiCcKOM IPaX1aHCKOU UJEHTUYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K rOCyAapCTBEHHBIM CHUMBOJIaM,  JOCTIDKCHHUSAM POCCHMCKHUX YUEHBIX B 00JIaCTH (PUBHMKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TIOBEJICHUS; CHIOCOOHOCTDh OLIEHMBATh CUTYAIlMIO0 U IPUHUMATh OCO3HAHHBIE PELICHMUS,
OpPUEHTHUPYSACh Ha MOpAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJE B JEATEIBHOCTU YUEHOTO;

OCO3HaHHE JMYHOTO BKJIaJa B IOCTPOCHNUE YCTOWYMBOTO OYIyIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHMA:

JCTETUYECKOE OTHOLIEHHE K MUY, BKJIIOUasi 3CTETUKY HayYHOTO TBOPYECTBA, MPHUCYILETO (PU3UUECKO HayKe; TPYIOBOTO BOCITUTAHMUS:

UHTEpEC K PA3IUYHbIM chepaM NpodeccHoHaIbHON IESATEIbHOCTH, B TOM YHCIE CBS3aHHBIM C (DU3MKOW M TEXHHMKOM, YMEHHME COBEpLIATH
OCO3HaHHBIN BBIOOp OyAyIIel npodeccuu 1 pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbL;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BAHUIO B 00J1ACTH (PU3MKH HA MPOTSHKEHUU BCEH KHU3HM;

5) 3K0/10rM4ecKOro BOCIIMTAHUSA:

c(OpMHPOBAHHOCTH HKOJIOITMYECKOM KyJAbTYypbl, = OCO3HAaHHE  INIOOAJIBHOIO XapakTepa 3KOJOTHUECKUX MPOoOieM;
IUIAHUPOBAHKE M OCYIIECTBICHUE ICHCTBUI B OKpPYXKAIOIIEH cpesie Ha OCHOBE 3HAHMs LieJIel yCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA;
pacIIMpeHHe  OmbITa  JESATEIbHOCTH  SKOJOIMUYECKOH HalpaBJIEHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAaHUU 10 (U3HUKE;

6) LEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3NUECKON HAYKU;

OCO3HAaHME IIEHHOCTHU HAyYHOU NEesSTENbHOCTH, TOTOBHOCTh B IpoIllecce M3yueHUs (U3UKH OCYHIECTBISITh MPOCKTHYIO M HCCIENOBATEIBCKYIO
NCATCIIBHOCTD I/IHI[I/IBI/II[yaJ'II)HO U B rpyrme.

METAIIPEJJMETHBIE PE3YJIBTATbBI

Ilo3naBaresbHBIC YHHBepcaJbHbIe YueOHbIe AelicTBUsI bazoBble Jornueckue aeiicTBus:

CaMOCTOSITENILHO dbopmynupoBatb u aKTyaJu3upOBaTh npobrieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNsATh LEIu ACATENbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUH HX JOCTHKCHHUS;
BBISIBIISITD 3aKOHOMEPHOCTH U TPOTUBOPEUHS B paccMarTpuBaeMbIX (DU3MUECKUX SBICHUSIX;

paBpaGaTBIBaTB IJIaH PCHICHHA HpO6HCMLI C y‘IéTOM dHalin3a UMCIOINUXCS MAaTCPpHUAJIbHBIX U HEMATCPUAJIBHBIX PECYPCOB;
BHOCHTb KOPPCKTHUBLI B ACATCIILHOCTDL, OICHUBATHL COOTBCTCTBUC PC3YJILTATOB LCIIAM, OLICHUBATL PUCKH HOCJIGI[CTBI/Iﬁ ACATCIIBHOCTH,
KOOPANHUPOBATH n BBITIOJIHATDH pa60Ty B YCII0BUSAX PCAJIBLHOTO, BUPTYAJIBHOI'O U KOM6I/IHI/IpOBaHHOFO BBaHMOﬂCﬁCTBHH;

pa3BHUBATh KPEaTUBHOE MBIIUICHHUE MTPH PEIICHUN KUZHEHHBIX MPOOIEM.
Ba3zoBble ucciienoBareibckme JeiCTBUS:
BJIAJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMU TIOHSATUSIMHU U METOIaMU (PU3HUYECKOM HAYKH;



BJIAJICTh HAaBBIKAMH Yy4eOHO-MCCIIEIOBATENbCKOW M TPOEKTHOM JEATENIbHOCTH B 007acTH (DU3MKM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOMCKY METOJIOB PEIICHHS 33a1a4 (PH3HUECKOTO COICPKAHMsI, TPUMEHEHHIO PA3IMYHBIX METOIOB ITO3HAHHUS;

BJIQJICTh BUJAMHU JEATEIBHOCTH MO MOJTYYCHHUIO HOBOTO 3HAHUS, €0 MHTEPIPETALNH, TPeoOpa30BaHUIO M MPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX
CUTYallUsX, B TOM YHUCJIE TIPU CO3aHUHU YUEOHBIX TPOEKTOB B 00JIACTH (PUBUKH;

BBISIBIISITH TIPUYMHHO-CIICICTBEHHBIC CBS3M W aKTyaJIM3UPOBaTh 3ajady, BBIABHTaTh THIOTE3y €€ pEHmIeHHs, HAaXOAWTh AapryMEHTBI IS
JIOKa3aTeNIbCTBA CBOMX YTBEP)KACHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHH PEUICHHUS;

aHAJM3UPOBATh MOIYYCHHBIE B XOJ€ PEIICHHS 33Ja4d Pe3yJbTaThl, KPUTUYECKH OLEHHWBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATh U3MEHEHHE B
HOBBIX YCIIOBHSX;

CTaBUTbh U POPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON NESATEIBHOCTH, B TOM YUCIIE TIPU U3YUEHUU (PU3UKY;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh IIEPEHOCUTh 3HAHUSA MO (PU3KKE B MPAKTHUECKYIO 00JIacTh KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei; BRIABUTaTh HOBBIC UICH, TIPE/JIaraTb OpUTHHAIBHBIC MTOXOAbI H PEIICHHUS;

CTaBHUTbH MPOOIEMBI U 33a4H, TOYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIaJICTh HaBBIKAMH MOJXYYeHUsS! HHPOpMAUU (PU3HUECKOTO COACPIKAHUS U3 MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBIISATh ITOHCK,
aHaJIN3, CHCTEMATH3AIMIO U HHTEPIPETAINIO HH(POPMALINU PA3IHYHBIX BHIIOB U ()OPM NIPE/ICTABICHHS,

OILIEHUBATH JIOCTOBEPHOCTHh MH(OPMAIINH;

WCTIONB30BaTh CpEeNCTBA HMH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHHMH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U
OpTraHM3aLMOHHBIX 33a/1a4 ¢ COONIOIEHNEM TPeOOBAaHUH SPrOHOMHKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPABOBBIX M ATHYECKUX
HOPM, HOPM HH(POPMAIIMOHHON 0€301aCHOCTH;

CO3[aBaTh TEKCThl (PU3MUYECKOTO CONIEpKaHHs B pa3lIM4HbIX (popmarax ¢ yuyé€ToM Ha3HaueHUs MH(OpMAalMM U 1IEJeBOH ayIuTOPHH, BHIOMpas
ONTUMANIbHYIO (POPMY MPEICTABICHNS U BU3yaTH3aIINH.

KoMMyHUKAaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:
OCYIIECTBIIATH OOIIIEHNE HA YpOKaxX (PU3UKU U BO BHEYPOUHOU ACSITETHLHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYAIlMi U CMATYaTh KOH(IMKTHI,

Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C MCIIOIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh M UCIIOJIB30BaTh MPEUMYINECTBA KOMAaHIHON 1 HHAUBUAYAIbHON PabOTHI;

BBIOMPATh TEMAaTUKY U METOJbI COBMECTHBIX JACHCTBUI C yUETOM OOIIUX HHTEPECOB U BO3MOXXHOCTEH Ka)KOTO YjeHa KOJUICKTHBA;

NPUHUMATh LIEJIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JECUCTBUA MO €€ JOCTHKEHHMIO: COCTABIATH IUIaH JECHCTBUU,
pacipenensiaTh Poiu ¢ y4€TOM MHEHUI YYaCTHUKOB, O0CYK/1aTh pe3yJabTaThl COBMECTHON paboThI;

OILICHHMBATh Kau€CTBO CBOETO BKJIAJa M KaXKJOTO yYaCTHUKA KOMaHAbI B OOIIMI pe3yabTar mo pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBbIE MMPOEKTHI, OLIEHUBATh UJIEU C TTO3ULIUA HOBU3HBI, OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;



OCYHMECTBJIATL MO3UTUBHOC CTPATCTUUCCKOC MOBCACHUC B PA3JIMYHBIX CUTyallUsAX, IPOSABJIATH TBOPUYCCTBO U B006pa)KCHI/I€, OBITE HWHUIINAaTUBHBIM.

PeryasiTuBHbIe yHUBepcaibHble y4eOHbIe AeiicTBUA CaMoopraHuzauus:
CaMOCTOSITEJIbHO OCYILIECTBIISTh IMO3HABATENbHYIO JIEATENIBHOCTh B 00MAacCTH (U3UKM U ACTPOHOMHUH, BBIABIATH HPOOJIEMBI, CTaBUTh U
(bopMynupoBaTh COOCTBEHHBIE 331a4H;
CaMOCTOSITEJIbHO COCTABJIATh IUIAH pPELICHHUs pacu€THbIX W KaueCTBEHHBIX 3a/auy, IUIAH BBINOJHEHMS MPAKTHUYECKOH paboThl ¢ y4€ToM
UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BOZMOXHOCTEH U MPEANOUTECHUH;
JlaBaTh OLICHKY HOBBIM CUTYaIUsIM;
pacmupsATh paMKH y4eOHOTO ITpeaMeTa Ha OCHOBE JIMUHBIX MIPENIOYTEHHI; 1eJaTh OCO3HAHHBIM BbIOOpP, apryMEeHTHPOBaTh €ro, Oparh Ha cels
OTBETCTBEHHOCTH 32 PEUICHNE; OLIEHUBATh TPUOOPETEHHBIIN OMBIT;
Croco0cTBOBaTh (POPMHUPOBAHUIO U HPOSIBICHUIO 3PYIULMH B 00JacTU (PU3MKH, MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENIbHBIA U KYJIBTYpPHBIH
YPOBEHb.
CaMOKOHTPO/1b, JMOLIMOHAIbHBIN HHTE/VICKT:
JlaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTbh KOPPEKTHUBBI B IEATEIILHOCTD, OLIEHUBAaTh COOTBETCTBHUE PE3YNIBTATOB LIEISIM;
BJIaJIeTh HaBbIKAMM IO3HABATEIbHON pedrekcun Kak OCO3HaHMs COBEpLIAEMbIX NEHCTBUH M MBICIMTENbHBIX NPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMIA;

CTIOJIB30BaTh MPHUEMBI peIEKCUH ISl OLEHKH CHTYAI[MH, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OIICHWBaTh PUCKU M CBOEBPEMEHHO NMPUHUMATh PELICHHs MO MX CHUKEHUIO;

NPUHAMATh ~ MOTHBBl M apryMEHTHl  JIPYTHX TIpH  aHAIW3€  Pe3yJbTaToOB JCATEILHOCTH;

MPUHUMATH ce0sl, TOHMMasi CBOU HEOCTATKU M JOCTOMHCTBA,

NPUHUMATh ~ MOTHBBI M apryMeHTBHl  JIpyTMX TpU  aHajJu3€  Pe3ylbTaToB JESTEIbHOCTH,

IpU3HABaTh CBOE MPaBO M MPABO APYTUX Ha OIIMOKH.

B mporecce AOCTIKEHHsSI JTHYHOCTHBIX PE3YJIBTaTOB OCBOCHHS TPOTPaMMBI MO (U3WKE ISl YPOBHS CpeJHEro oO0Imero ooOpa3oBaHUS Y
00YyJarOIUXCs COBEPUICHCTBYETCSI SMOIIMOHAIBHBIN HHTEIUICKT, IPEAIIONIaratoniiii chOpMUPOBAHHOCTD:

CaMOCO3HAHMA, BKIIOYAIOUIETO CHOCOOHOCTh MOHMMATh CBOE SMOLMOHAIBHOE COCTOSIHME, BUAETH HANpaBICHUS DPAa3BUTUS COOCTBEHHOM
HMOIMOHAIBHOM c(epbl, OBITH YBEPEHHBIM B ce0e€;

CaMOPETYJINPOBAHHSI, BKIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE ITPHHAMATh OTBETCTBEHHOCTH 3a CBOE MOBENICHHE, CIIOCOOHOCTh adalTHPOBATHCS K
HMOIMOHAIBHBIM U3MEHEHHUSM U MPOSBISTH THOKOCTB, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHKEHHIO IIEJH U yCIEeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE AEHCTBOBATH UCXOI
U3 CBOMX BO3MOXKHOCTEMH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHMMAaTh SMOILMOHAIBHOE COCTOSIHUE JAPYTMX, YYMUTBIBaTh €ro IMPH OCYIIECTBICHUU OOILEHUS,
CIIOCOOHOCTH K COUYBCTBHUIO H CONICPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOILEHUS C JPYTUMH JIIOIBMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3pelIaTh
KOH(QJIUKTBI.



HNPEIMETHBIE PE3VYJIBTATbBI

K xoniry oOyuenus B 10 kjiacce nmpeaMeTHBIC pe3yabTaThl HA 0230BOM YPOBHE JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH y 00yUYAIOITUXCS YMCHHIA:

JIEMOHCTPUPOBATh HA TMPUMEPaxX pPoJib U MEeCTO (U3MKH B (DOPMUPOBAHWU COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHOMN
TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOM JESATEIbHOCTH JIFONIEH;

YYUTBHIBATh TPAHHIEI TPUMEHEHUS W3YYCHHBIX (PU3UYCCKUX MOJCNCH: MaTepuaibHas TOYKA, WHEPIMAIbHAsS CHUCTEMa OTCYETa, aOCOIFOTHO
TBEPIIOE TEJIO0, WICATBHBIN ra3, MOJEIN CTPOSHHUS Ta30B, KUIKOCTEH M TBEPABIX TEJ, TOUCUHBIM AJICKTPUUCCKUN 3apsj MpU PEIICHUH (PU3NYECKUX
3a]1a4;

pacmo3HaBath (pusnyeckue sSBIeHUs (IPoLecchl) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKY/ISIPHO-KMHETHYECKONH TEOPHH CTPOCHUS
BEIIIECTBA U JIEKTPOAMHAMUKHU: PaBHOMEPHOE M PABHOYCKOPEHHOE NPSMOJIMHEWHOE ABMKEHHE, CBOOOIHOE MaJICHUE TEJ, ABMKEHHE 10 OKPYKHOCTH,
MHepIys, B3auMozaencTBue Tel, 1uddys3usi, OpOyHOBCKOE NBM)KEHHE, CTPOCHHE KHUIKOCTEH M TBEPIBIX TEI, N3MEHEHHE 00BbEMA TeJ NPU HAarpeBaHUU
(oxJakJ1IeHuM), TEMJIOBOE PaBHOBECHE, HCTIApEHUE, KOHAEHCAIMs, TUIaBJIEHUE, KPUCTAIIN3AllNs, KUIIEHUE, BIa)KHOCTh BO3/yXa, IIOBBIIIIEHUE J1aBICHUS
ra3a Ipy €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSA3b MEXKAY IapaMeTpamMHu COCTOSHHSA ra3a B M30MPOLECCAX, HIEKTPU3ALUsA TeJ, B3aUMOJICUCTBUE
3apsJI0B;

OIMCHIBATh MEXaHMYECKOE BM)KEHHE, HCIIONb3Yys (PH3MUECKUEe BEJTHMUMHBI: KOOPIUHATA, IYTh, IEpEeMEIeHe, CKOPOCTh, YCKOPEHHUE, Macca Telna,
CWJIa, UMIYIIbC TeNa, KWHETUYeCKasl SHeprus, MOTEeHIMalIbHAs YHEPrHsl, MEXaHW4Yeckas paboTa, MEXaHUYeCKas MOIIHOCTh; IPU OMHCAHUU MPABUIILHO
TPaKTOBaTh (PU3NYECKUN CMBICT MCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHMs] U €AMHMUIIbI, HAaXOAUTh (OPMYIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO
BEJIMYUHY C IPYTUMU BEITMYNHAMU;

OTMCHIBATh U3yYEHHBIE TEIJIOBbIE CBOMCTBA TEJ U TEIJIOBBIE SIBICHUS, UCTIONbB3Ys (PM3MUECKHE BEIMYMHBI: 1aBICHUE Ta3a, TEMIIepaTypa, CPEIHss
KMHETUYECKasi SHEPrusi XaoTUYECKOro IBM)KEHHS MOJIEKYN, CPEIHEKBaJpaThUyHas CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEPIHUs,
pabora raza, K0O3(GUIMEHT MOJE3HOTO NSHCTBUS TEIUIOBOTO JIBUTATENs; MPH OMUCAHWU NPABHIBHO TPAKTOBATh (PM3MUECKUN CMBICT HCIIONB3YEMbIX
BEJIMYMH, UX 0003HAUYEHUs U €IUHULIbI, HAXOIUThH (POPMYIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUECKYIO BEIMYMHY C IPYTUMH BEJIMYUHAM;

ONMCHIBATh H3YyYEHHbIE DJIEKTPUYECKHE CBOMCTBAa BEUIECTBA M JJIEKTPUUECKUE SBICHHS (IIPOLECCHI), UCHOIb3ysd (HU3MUECKHE BEITUYMHBI:
ANEKTPUUECKUN 3apsifl, SJIEKTPUUYECKOE MOJ€, HANPSIKEHHOCTh MOJIA, MOTEHLHMAN, Pa3HOCTh MOTEHLHMAJIOB; NPH ONHUCAHWM IMPABHIBHO TPaKTOBATh
(bu3nYeCKUil CMBICI UCIIONB3YEMbIX BEIMYUH, UX 0003HAYEHMS M €IMHUIIBI;, YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIMUYUHY C
JIPYTUMU BETMYUHAMU;

aHaTM3UpPOBaTh (PU3NYECKHE MPOLECCHl U SBICHMSA, UCIONB3ySd (PU3MYECKUE 3aKOHbI M MPUHIUIBL: 3aKOH BceMupHoro tsarotenus, [, I1 u III
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHHs MEXaHMYECKOH SHEPruu, 3aKOH COXPAaHEHUS MMITYJbCa, MPUHIMUI CYNEPHO3ULMH CHJI, IPUHIMUI PaBHOIPaBUS
MHEPLHAJIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BEIIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON SHEPTrun
TEIUIOBOTO JIBMKEHHUSI MOJIEKYl ¢ aOCONIOTHOM TeMIlepaTypoil, MepBblii 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHMS AJIEKTPHUUECKOTO 3apsia, 3aKOH
KynoHa, npu 3TOM pasznnyars CJIOBECHYIO



(bOopMYyITHPOBKY 3aKOHA, €T0 MATEMAaTHIECKOE BRIPAKCHHUE U YCIOBHS (TPaHUIIbI, 00JaCTH) TPUMEHUMOCTH;

OOBSICHAITH OCHOBHBIE MPUHITUIBI IEHCTBUS MAIIUH, MPHUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3nuyarh yCIOBHs UX 0€30MaCHOTO MCIOIb30BAHUS
B IIOBCEIHEBHOM KH3HMU,

BBITIOTHSTh SKCIIEPUMEHTHI IO MCCIIEAOBAHUIO (PU3UYECKUX SIBICHUN U MPOLIECCOB C MCIOIL30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEpPEHUH, Mpu
3ToM (GOPMYIHUPOBATh MPOoOIeMy/3aady W THUIIOTE3y Y4eOHOro JKCIEPUMEHTA, COOMpPATh YCTAaHOBKY U3 MPEIJIOKEHHOTO 00O0PYIOBaHUS, IPOBOAHTH
OTIBIT ¥ JOPMYITUPOBATH BHIBOIBL;

OCYIIECTBIIAThH MPSIMbIE M KOCBEHHbIE U3MEpEeHUs (U3NYECKUX BEIUYMH, IIPU STOM BHIOMpPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHUS U UCTIOIb30BATh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHUI;

WCCIIEI0BATh 3aBUCHUMOCTH MEXIYy (PU3NYECKUMHU BETUYMHAMU C UCIOIH30BAHUEM MPSMBIX U3MEPEHUIA, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢bukcupoBaTh peE3ynbTaThl IMOJYYCHHON 3aBUCHUMOCTH (U3WYECKUX BEIMYMH B BHJIE TaOmuil U TpaduKOB, AeNarh BBIBOABI IO peE3ylIbTraTam
HCCIIEIOBAHMS;

coOmronarh mpaBmia 0e30MacHOTO TpyAa MPH MPOBEICHUU HCCIECNOBAHUNA B paMKax y4eOHOTrO JKCIEpUMEHTa, Y4eOHO-HCCIENOBATEIbCKOU U
MIPOCKTHOM JIEATEILHOCTH C UCIOJIb30BAHUEM U3MEPHUTEIHHBIX YCTPONCTB 1 1a00PaTOPHOTO 000PYIOBAHUS;

penrath pacuéTHBIC 3a7a49M C SIBHO 33JaHHON (PH3UYIECKON MOJEIBIO, UCIIONB3YS (PM3MUECKHUE 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAJIM3a yCIOBHS
3a/laud BBIOUpPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3MUECKUE BETUYMHBI U (OPMYNbI, HEOOXOAUMBIE Ui €€ pelIeHUs, MPOBOAUTH PACUETHI U
OILICHUBATh PEATLHOCTH MOJTYYEHHOTO 3HaUYeHUS! (PU3NYECKON BETUUHHBI;

pemiarb KayeCTBEHHBIC 3a/Ja4y: BBICTpPAMBaTh JIOTMUYECKH HENPOTHUBOPEUMBYIO LEMOUYKY PACCYKIEHUM C ONOpONM HA H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (GU3UYECKUE SIBICHHUS;

HCIIOJIb30BAaTh npu perieHnuun y4eOHBIX 3a1a4 COBpEMEHHBIC HH(DOPMAIMOHHBIE TEXHOJIOTHUH IS TTOUCKA,
CTPYKTYPHPOBaHUS, MHTEPIIPETALUN U TIPEACTABICHUSI YUeOHOW U HAYYHO-TIOMYISIPHON MH(POPMAIINH, TTOTYYEHHOW U3 Pa3IUYHBIX HCTOYHUKOB,
KPUTUYECKH aHAIM3UPOBATH MOIy4aeMyr0 HH(OPMAIINIO; MPUBOAUTH IPUMEPHI BKJIa/Ia POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(DU3HKOB B PA3BUTHE

HayKH, 00BSICHEHHE TIPOLIECCOB OKPYXaIoIero MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

HCIIONIH30BaTh TEOPETUUCCKHUE 3HAHUS MO (PU3HMKE B TIOBCEAHEBHOM >KM3HU JUIsI OOECIeYeHUs] 0e30MacHOCTH MpH oOpamieHuu ¢ mpudopamMu U

TEXHUYECKUMU

YCTPOUCTBAMH, JJISI COXPAHEHHSI 3I0POBbS U COOIIONCHHUS HOPM SKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIICH Cpee;

paboTarh B TPyIIIE C BHIMOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBAaTh PadOTy TPYIIIbI, PAlMOHANBEHO PACIPEAesTh 00s3aHHOCTH U
TUTAHUPOBATH JICATEIILHOCTh B HECTAHJAPTHBIX CUTYALUAX, aIeKBATHO OLIEHUBATH BKJIAJ KaX/I0TO U3 YYACTHUKOB IPYIIIBI B PELICHUE PacCMaTPUBAEMON
poOIeMBI.

K xoHmy oOyuenus B 11 kJiacce npeqMeTHbIC pe3ylIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOLIIXCSI YMEHHIA:

JIEMOHCTPUPOBATh HA TPUMEpPaxX PoJib U MECTO (HU3UKK B (DOPMHUPOBAHWU COBPEMEHHOW HAYYHOW KApTHHBI MHUpPA, B Pa3BUTHH COBPEMEHHOM
TEXHHUKH U TEXHOJIOTHUH, B IPAKTUYECKON AEATEIHLHOCTH JIIO/ICH, IEIOCTHOCTh U €IMHCTBO (PU3MUECKOI KapTUHBI MUDA;

YUYHUTHIBAaTh TPAHMIIBI IPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIETIeH: TOUSUHBIH AIIEKTPHUYECKHUN 3apsi, JIyd CBETa, TOUYCYHbIH MCTOYHUK CBETA,
sJIepHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO si/Jpa MU pelIeHu  (pu3nyeckux 3aaay;



pacro3HaBarh (U3NYECKHE SBICHUS (IIPOLECCH) U OOBACHATh UX HAa OCHOBE 3aKOHOB DJIEKTPOAMHAMHUKHU M KBAaHTOBOW (DM3MKH: dIIEKTpUYECKast
IIPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JAEUCTBUS TOKA, B3aMMOJECHCTBUE MAarHMWTOB, 3JEKTPOMAarHWTHAas MHIYKIMS, AEHCTBHE
MarHMTHOTO I0JI1 Ha MPOBOAHMK C TOKOM U ABWKYIIMICS 3apsi], IEKTPOMAarHUTHbIE KOJeOaHUSI M BOJIHBI, IPSMOJIUHENHOE paclpoCTpaHEHUE CBETA,
OTpakeHue, IpesioMyieHue, UHTepdepeHuus, nudpakuus U MOISpU3alusg CBETa, JUcCHepcus cBeTa, QorodnexTpuueckuil sddexr (potorddexr),
CBETOBOE JaBJICHHE, BOSHUKHOBEHHE JIMHEHYATOr0 CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAsI U UCKYCCTBEHHAs! PaJMOAKTUBHOCTB;

OIMCHIBaTh M3YYECHHBIE CBOICTBA BelIeCTBa (AJIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKHE, NIEKTPUUECKYIO MPOBOAUMOCTb Pa3iIM4YHBIX Cpel) U
ANIEKTPOMArHUTHBIE SBIEHUS (IPOLIECCHI), MCIOJb3Yys (U3MUECKHE BEITUYMHBL SICKTPUUYECKHH 3apsjl, CHJIa TOKa, HJIEKTPUYECKOEe HampsHKeHUe,
AIIEKTPUYECKOE COMPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, HICKTPOABMKYILAs CUja, paboTa TOKAa, MHAYKIUS MarHUTHOTO IMOJIsA, cuja AMIepa, cuia
JlopeHua, MHAYKTUBHOCTD KaTyILIKH, SHEPTUs AIEKTPUYECKOTO U MarHUTHOI'O NOJIEH, MEpUo/ U YacToTa KoieOaHull B KojebareIbHOM KOHTYpE, 3aps U
CHJIa TOKa B MPOLECCE FTAPMOHUYECKHX AJIEKTPOMArHUTHBIX KojieObaHui, (POKyCHOE pacCTOSIHHE W ONTHYECKAs CHJIA JIMH3bI, IPU OMMCAHUM MIPABUIBHO
TPaKTOBaTh (PU3UUECKUI CMBICI HCIIOJIb3YEMBIX BEJMYMH, UX O0O3HAYEHUS U €IUHUIIbI, YKa3bIBaThb (JOPMYJIbl, CBSI3bIBAIOIINE JTaHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYTMMHU BETUYUHAMU;

OTHCHIBATh U3yUYEHHbIC KBAHTOBBIE SBJICHUS U MPOIECCHI, UCTIONB3YS (PU3MUECKHE BETMUYUHBL: CKOPOCTh DJIEKTPOMArHUTHBIX BOJH, JJTHMHA BOJHBI
M 4acToTa CBETa, DHEPTUs M HMMITYIbC (OTOHA, TEPHOA TONypacrana, SHEPTUs CBS3M aTOMHBIX sIEp, NMPH ONMUCAHWHM TPABUIBHO TPAaKTOBATh
(U3MYECKUN CMBICIT HCIIONIb3YEMBIX BEIMYMH, UX 0003HAYCHUS W €IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONINE TAHHYIO (PU3UYECCKYIO BEIHUUHY C
JIPYTHUMH BETUYMHAMU, BEIUUCIISITh 3HAYCHUE (PU3UICCKON BEITHUNHBL,

aHAJIM3UPOBaTh (PU3MUECKUE MPOIECCH U SIBICHHS, MCIONb3Yysl (PU3MUYECKUE 3aKOHBI M MPUHIMIEL: 3akoH OMa, 3aKOHBI TOCJIEIOBATEILHOTO U
napayiebHOTO COCUHEHHsI TPOBOIHUKOB, 3akoH Jkoyns—JIeHia, 3aKoH AMeKTPOMAarHUTHOW MHIYKIIUH, 3aKOH MPSIMOIMHEHHOTO pacHpoOCTpaHECHHUS
CBETa, 3aKOHBI OTPAXXCHHUS CBETA, 3aKOHBI IMPEIIOMIICHUS CBETa, ypaBHeHUEe OiHmTelHa g (orodddexra, 3akoOH COXpaHEHHs] DHEPTHH, 3aKOH
COXpaHEHHUsI MMITYNIbCa, 3aKOH COXPAHEHUS AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHHsS MAaCcCOBOTO YHCIIA, MOCTYIaThl bopa, 3aKOH pajiMOaKTHBHOTO
pacmajia, Ipy 3TOM pa3Iu4aTh CIOBECHYIO ()OPMYITHPOBKY 3aKOHA, €T0 MaTEMATUISCKOE BEIPAKEHHUE U YCIIOBUS (TPaHUIIBI, OOJIACTH ) IPUMEHHUMOCTH;

OTIpe/IeTISATH HAMpaBJICHUE BEKTOpa MHAYKIIUYA MAarHUTHOTO TOJIsi TPOBOIHUKA C TOKOM, CHIIBI Amriepa u cuiibl JIopeHiia;

CTPOMTH U OMUCHIBATh N300pAKECHHE, CO3[aBaeMOE TUTIOCKUM 3€PKaJIOM, TOHKOH JTMH30M;

BBITIOTHSTHh SKCIIEPUMEHTHI 110 MCCIIEAOBAHUIO (PU3UYCCKUX SIBICHUN U MPOILIECCOB C HUCIOIB30BAHUEM NPSMBIX M KOCBEHHBIX H3MEPEHUU: MpH
3ToM (hopmynupoBaTh MpodieMy/3aaady U THIOTe3y Y4EeOHOro SKCIEePUMEHTa, COOMpPATh YCTAHOBKY W3 MPEIJIOKEHHOTO O0OPYIOBAaHUS, MPOBOIUTH
OTIBIT ¥ JOPMYITUPOBATH BHIBOIBL;

OCYIICCTBIIATH MPSMbIC M KOCBCHHBIC U3MEPCHHs (PU3NISCKUX BEIMYMH, IIPH STOM BBIOMPATh ONTHMAIBHBIA CIIOCO0 M3MEPEHUS M UCTIONH30BATh
U3BECTHBIC METO/IbI OLICHKHU TIOTPEITHOCTEH N3MEPEHHUIA;

WCCIIEIOBATh 3aBUCUMOCTH (PHU3MUYECKUX BEJIMYHMH C HCITOJIB30BAHUEM MPSMBIX U3MEPEHUI: TIPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (PHKCHPOBATH
pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYUH B BUIE€ TAOMUI] ¥ TpauKOB, JENIaTh BBIBOABI IO PE3yJIbTaTaM UCCISIOBAHUS;

coOonaTh mpaBuia OE30MacHOrO Tpyda MPU MPOBEICHHM WCCICAOBAHMN B paMKax Y4eOHOTO DKCIIEPHMEHTA, Y4eOHO-HCCIICIOBATEIBCKON |
MIPOEKTHOM JIeATEIHPHOCTH C MCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 00OPY/IOBAHUS;

pemiars pacuéTHbIC 3a1a49M C SBHO 33JIaHHON (PM3UUYECKOM MOJEIBIO, HCIIONB3YS (PH3UUECKUE 3aKOHBI M TIPUHIIUITEI, HA OCHOBE aHAIIM3a yCIOBUS
3aa49u



BbIOMpATh (PU3NUYECKYIO0 MOJIEJNIb, BBIICIATh (PU3HUECKUE BEIMYUHBI U (HOpMYINbl, HEOOXOAUMBIE Ul €€ pelleHus,, IPOBOAUTh PacyEéThl U OLIEHUBATh
pearbHOCTh NOIYYEHHOTO 3HAaYeHHUS (PU3NYECKON BETUUNHBL;
pemarb KaueCTBEHHBIE 3aJadd: BBICTPAaUBaTh JIOTUYECKH HENPOTUBOPECUYMBYIO LIENOYKY PACCYKICHHHW C ONOPOM Ha M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (1)I/ISI/IV-IGCKI/IC SIBJICHUA,
HCIIOJIB30BaTh npu pEeIICHUN yLIe6HBIX 3aaa4 COBpCMCHHBIC I/IH(l)OpMaHI/IOHHBIG TCXHOJIOTUU AJIA IIOHCKA,
CTPYKTYPUPOBAHUS, HHTEPIPETAMH U MPEACTABICHUS y4eOHON M HayYHO-TIOMYIIPHON MH(pOPMAIINH, MOTYYEHHON M3 Pa3IMYHBIX HCTOYHUKOB,
KPUTUYECKU aHAIN3UPOBATH MOITY4aeMyI0 HH(POPMAIHIO; OOBSCHITH IPUHIUITBI ACHCTBUS  MAIlUH, npudopoB u
TEXHUYECKHUX YCTPOMCTB, pa3inyarh yCJIOBUS MX 0€30MaCHOTO MCIOJIb30BAaHHs B MOBCEIHEBHON
KHU3HH,
IPUBOAUTH MPUMEPHI BKJIA/Ia POCCUHCKHX U 3apYOS)KHBIX YUEHBIX-(H3UKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYXKAIOIIEro MUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHII;
UCTIONH30BaTh TEOPETHUECKUE 3HAHUS 1O (U3MKE B IMOBCEAHEBHON KHM3HU sl oOecIriedeHns: Oe30MacHOCTH TP OOpalieHu ¢ MpHOOpaMu U
TEXHHYECKHMHU YCTPOUCTBAMHU, JJISI COXPAHEHUS 3J0POBBS U COOIIOAECHNSI HOPM DKOJIOIMYECKOTO TIOBEICHNS B OKPYKAIOILEH cpene;
paboTtath B IpyIie ¢ BBIMOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, TIIAaHUPOBATh PA0OTY IPYIIIbI, PAIIHOHAIBHO PACHPEAESATh 00I3aHHOCTH U
IUTAHUPOBATH JIEATEIIbHOCTh B HECTAHJAPTHBIX CUTYALIUAX, aI€KBATHO OLIEHUBAThH BKJIA/l KaX/I0TO U3 YYACTHUKOB I'PYIIIBI B PELICHUE pacCMaTpUBaeMOn
IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuyecTBO 4acoB DJIeKTPOHHBIE
N n HaumMeHoBaHue pa3/ieioB U o . T (ndposbie)
° /m HTPOJIbLHBI THY
TEM HpOrpaMmel Bcero P P 00pa3oBaTe/ibHbIE
e padoThI ue padoTsbl
pecypchbl
Paznen 1. ®PUBUKA U METO/1bl HAYYHOI'O ITIO3HAHUSA
1.1 @du3MKa U METO/Ibl HAYYHOTO TO3HAHUS 2 Bubmaorexa IIOK
https://m.edsoo.ru/7f41
bf72
Hroro no pazneny 2
Pazpgea 2. MEXAHUKA
2.1 Kunemaruka 5 bubmaorexa HOK
https://m.edsoo.ru/7f41
bf72
29 Jlunamika 7 bubmnoreka IIOK
https://m.edsoo.ru/7{41
bf72
2.3 3aKOHBI COXPAaHEHUs B MEXAHUKE 6 1 1 bubmmorexa HOK
https://m.edsoo.ru/7f41
bf72
Uroro no paznemny 18
Paznen 3. MOJIEKVYJ/ISIPHAS ®U3UKA U TEPMOIUHAMMUKA
11 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM 9 | bubnuoreka [IOK
' TECOpUU https://m.edsoo.ru/7f41
bf72
3.2 OCHOBBI TEPMOAMHAMUKU 10 1 Bubmaorexa IIOK
https://m.edsoo.ru/7f41

bf72



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

13 ArperaTHble COCTOSHHUS 5 bubnuoreka LIOK
' Bemectsa. PazoBble NEPEXOADI https://m.edsoo.ru/7f41
bf72
Hroro no pazneny 24
Pa3znen 4. DJIEKTPOAUHAMMUKA
bubmnoreka IIOK
4.1 C) 10
HeTpocTatixa https://m.edsoo.ru/7f41
bf72
47 [TocTostHHBIN AneKTpuYeckuii Tok. Toku 12 bubaunoreka LIOK
' B Pa3JIMYHBIX Cpeax https://m.edsoo.ru/7f41
bf72
Hroro no paszneiny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB IIO 68

ITPOTPAMME

11 KJTIACC



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

KosmyecTBO YacoB

DJIeKTPOHHBIE

HaunmenoBaHue pa3iesioB u (mudposbie)
Ne KoHTpoJbHBI IpakTH4eckn
n TeM MPOrpamMMbl Bcero o0pa3oBaTesbHbIE
n e paboTbI e paboThI
pecypchl
Pazgen 1. QJIEKTPOAUHAMUKA
11 MaruutHoe mose. DIeKTpOMarHUTHas 1 ) 3 bubnuoreka LIOK
) WHITYKIHS https://m.edsoo.ru/7f41c9
Ic
Utoro no pazneny 11
Pazpnen 2. KOJIEBAHUS U1 BOJIHbBI
51 MexaHn4uecKkre U 3JIEKTPOMAarHUTHBIC 9 1 bubnuoreka [{OK
' KoJIeOaHMs https://m.edsoo.ru/7f41c9
Ic
57 MexaHn4uecKre U 3IEKTPOMAarHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c9
Ic
Bbubmmnoreka [HOK
2.3 (@) 10 3
Hrra https://m.edsoo.ru/7f41c9
Ic
Utoro no pazneiy 24
Pasgen 3. OCHOBBI CIHIELIUAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
11 OCHOBHI crienaIbHOMN 4 ) bubmmoreka [IOK
' TEOPUU OTHOCUTEIBLHOCTHU https://m.edsoo.ru/7f41c9
Ic
Hroro no pasneny 4
Paznea 4. KBAHTOBASI ®U3UKA
bubmunoreka [IOK
4.1 C) 5 6
FICMCHTBL KBAHTOBOM O https://m.edsoo.ru/7f41c9
Ic



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

bubmnorexa IIOK

4.2 CrpoeHnue atoma 4
https://m.edsoo.ru/7f41¢c9
Ic
4.3 ATtoMHOE S7pO 5 bubmmorexa LHOK
https://m.edsoo.ru/7f41¢c9
Ic
Utoro no pazneny 15

Paznen 5. JIEMEHTbBI ACTPOHOMUHU U ACTPODPU3UKHN

bubmnorexa IIOK
5.1 OJeMeHThl aCTPOHOMHUM U acTPO(PU3NKH 7 1 hitps:/m.edsoo.r/7f41c9
Ic
Hroro no pazaeny 7
Pazgen 6. OBOBLIAIOIIEE TIOBTOPEHUE
6.1 OO6o06maroriee MOBTOPEHUE 4 bubmorexa LHOK
https://m.edsoo.ru/7f41c9
Ic
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA3ZOBATEJIbHOI'O ITPOIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JISA YYEHUKA

» ®Ousuka, 10 xiacc/ KacesanoB B.A., O011ecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO «JJPODAY; Aknroneproe obiiectBo «3garenscTBo

((HpOCBCH_[eHI/Ie»

» ®dmsuka, 11 kmace/ KacesHoB B.A., O01mecTBo ¢ orpaHU4eHHO# 0TBETCTBEHHOCTHIO «/IPODAY; AktinoHepHoe o01mecTBo «M31aTenbCcTBO

«ITpocsemenue»



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

METOAUYECKHUE MATEPHUAJIbBI UIS1 YUYUTEJIA

[Iporpamma kypca ¢pusuku ans 10—11 xnaccos. bazoBsiit ypoBens (aBTop B. A. KacesHoB)

YMK «®u3suka. 10 xiacc. ba3oBblil ypoBEHb»
1. ®usmka. 10 xnacc. ba3oBelit ypoBeHb. YUEOHUK ¢ AJIEKTPOHHBIM NpuiioxkenueM (aBTop B. A. KacbsHOB).
2. ®usuka. 10 xnacc. ba3oBeiit ypoBerb. MeToanueckoe nmocobue (aBrop B. A. KacesiHOB).

3. ®usuka. 10—11 knaccel. ba3oblit ypoBens. TeTpaas 1is 1aboparopHbix padot (aBTopsl B. A. KacesHos, B. A. Koposun).

4. ®usuka. 10—11 xnaccel. bazoBeiit ypoBeHb. KoMIUIEKT TeTpaneid st KOHTPOJIbHBIX padoT (aBTop B. A. KachsiHOB)
5. ®usuka. 10 kiace. Jlunaktuueckue kaprouku-3aganus (aBropsl M. A. Ymaxkos, K. M. Yiakos).
VYMK «®uzuka. 11 knacc. ba3oBblit ypoBeHb»
1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHUK € AIEKTPOHHBIM NpuiiokeHueM (aBtop B. A. KacbsiHOB).
2. ®usuka. 11 kmacc. bazoBerit ypoBenb. MeToaudeckoe mocodue (aBtop B. A. KacbsiHOB).
3. ®usuka. 10—11 kmaccel. ba3oBelii ypoBeHb. TeTpanp s maboparopHbIx padot (aBropbl B. A. KacesHoB, B. A. KopoBun).
4. ®usuka. 10—11 xmaccel. ba3oBsiii ypoBeHb. KOMITIEKT TeTpaaei 11 KOHTPOJIBHBIX padoT (aBTophl B. A. KacesiHoB, . B. Urpsimos).

5. ®uswmka. 11 kinace. lunaktudeckne Kaprouku-3aaanus (aBTopsl M. A. Ymakos, K. M. Ymakos).



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1 http://nsportal.ru - conmansHas ceTh paOOTHUKOB 0Opa3zoBaHus. 2 http://markx.narod.ru/pic/ - ¢pu3nka B mIkosie.

3 http://festival. I september.ru/articles/ - pecTuBamp megarornuyecKux HaeH

«OTKpBITBIN YPOKY.

4 http://www.fizika.ru/ - caiit nns yunrteneit GU3NKA U UX Y4eHUKOB. 5 http://www.physics.ru/ - MmaTepuainsl o pusuke.

6 www . ege .edu.ru - uapopmarmonHsiii nopran EI'D.

7 http :// school - collection . edu . ru / - equnas xonnekuus [{OPos


http://www.physics.ru/
http://www.fizika.ru/
http://festival.1september.ru/articles/
http://markx.narod.ru/pic/
http://nsportal.ru/

MyHununajabHoe 011:KkeTHOE 001eo0pa3oBaresibHOe yupe:kaenue "JIbrosckasi o0meoopazosaresibHasi mKoJa'"
Kuposckoro paiiona Pecnyoiinku Kpbim
PACCMOTPEHO } COLTTACOBAHO YTBEPXIAIO
PykoBoauresr MO yunrenei H.o. nupexTopa
3amecturesn Aupexkropa no YBP " "
€CTeCTBEHHO-MATEeMATHY€eCKOI0 IUKJIA MBOY "Jlbrosckas OI
bunepr JI.M.
HNopaumosa J.Y.

Paranosa U.H.
IIporoxkouaNe 4 or 23.08.2024r.

30 arycra 2024r. Mpukas Ne238 or 30.08.2024 r.

MPUJIOXKEHUE K PABOUEN ITPOTPAMME

(KasleHapHO-TeMaTHYeCKOe IIJIAHUPOBAHME T10 TIpeIMeTy «DHU3HuKa »)
10 kmacc

KonuuecTBo yacoB: 68 yacoB (2 yaca B HEACIIIO)

Yyutenr BopobObeBa Mpuna HukonaeBHa

c. JIerosckoe 2024 .



IHHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo 4acon JJIeKTPOHHBbIE
Ne ara ungpoBbie
Tema ypoka KonTpoabn IpakTn A ®p
Bcer U3Y4YeHH o0pa3oBarTe/bHbIE
ble padoThl yeckune
n o A pecypchl
/ padoThI
n
Paznen 1. PUBUKA U METO/IbI 2
HAYYHOI'O ITO3HAHUASA
BBogublii nHCTpyKTax dusrnka — 02.09
Hayka o npuponae. Hayunsie MeToast 1 bubmmorexa HOK
Y prpone. tiay A https://m.edsoo.ru/ff0c32e
MO3HAHUS OKPYKAIOIIETO MUPa 2
Ponb u mecto pusuku B popmMupoBanun 04.09
COBPEMEHHOW HAayYHOW KapTHUHbBI MUPA, B ) bubnmuoreka [IOK
MPaKTUUECKON AEeSATENIbHOCTH JItoAeH https://m.edsoo.ru/ff0c33e
6
Paszaen 2. MEXAHUKA 18
Mexanunueckoe aBmkeHrne. OTHOCUTENHHOCTh 09.09
MeXaHU4eCcKoro aBuxeHud. Ilepemenienue, ) bubnuoreka [IOK
CKOPOCTb,yCKOPEHHUE https://m.edsoo.ru/ff0c35
08
PaBHOMeEpHOE TIpsIMONTUHEHHOE ABMKEHUE 1 11.09 bubnuorexa [IOK
https://m.edsoo.ru/ff0c36
20
PaBHOyCKOpEHHOE NPSAMOJIMHENHOE  JIBUKEHUE 1 16.09 bubnunoreka LIOK
https://m.edsoo.ru/ff0c37
2¢
CBoOonHOE TajieHue. YCKOpEeHHEe CBOOOTHOTO 1 18.09 bubnuoreka [JOK
majicHust https://m.edsoo.ru/ff0c39¢
Y



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

KpuBonuneliHoe nBuxeHue. [[BrkeHne

23.09

bubnuoreka [IOK

7 MaTepHaIbHOM TOYKH IO OKPYKHOCTHU httos://m.edsoo.r/ff0c3ad
a
8 [Mpunnun otHocutenbHOCTH [ anuies. 25.09 bubnuoreka [IOK
NuepumansHbie cucteMsl oTcueTa. [1epBbiit https://m.edsoo.ru/ff0c3be
3akoH HeroToHa 8
Macca tena. Cuna. [punmnumn 30.09
9 cynepno3unuu cui. Bropoii 3akoH bubmorexa OK
. https://m.edsoo.ru/ff0c3be
Hprorona mist MmaTepuaabHON TOUYKH ]
10 Tperuii 3akoH HeroToHa 1151 02. 10 bubnuoreka [IOK
MarepuaIbHbIX TOYEK https://m.edsoo.ru/ff0c3be
8
3aKOH BCEMHMpPHOTO TAroTeHus. Cuiia TSKECTH. 07.10
11 [TepBast kocMHuYecKasi CKOPOCTh bubmorexa HOK
https://m.edsoo.ru/ff0c3d
00
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 09. 10 bubnuoreka [JOK
https://m.edsoo.ru/ff0c3el
8
Cuna tpenus. Koapduuuent tpenus. Cuna 14.10
13 COHpOTIEBJ‘IeHI/ISI ng)j) L)I:[BI/DKeHII/)II/I Tena B butanorexa LOK
https://m.edsoo.ru/ff0c3{7
JKUJIKOCTH WJIH rase 6
[ToctynarenbHO€E U BpalllaTeIbHOE IBHKEHHUE 16. 10
14 abCcomoTHO TBEPAOTO Tesila. MOMEHT CHUJIBI. bubnmuoreka [IOK
[Inedo cunbl. YenoBus https://m.edsoo.ru/ff0c41a
paBHOBECHS TBEPIOIO TEIA 6
Nmnynsc MarepuanbHOM TOYKH, CUCTEMBI 21.10
15 MaTepuabHbIX TOYeK. MMmynsc cuibl. 3akoH bubnunoreka LIOK

COXpaHCHUS
uMITyJibca. PeakTuBHOE IBM)KCHHE

https://m.edsoo.ru/ff0c43
dé



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
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/ff0c3ada
https://m.edsoo.ru/ff0c3ada

PabGora u MOIIHOCTB CHJIBI.

Kuneruueckas sHeprus MarepuaibHOW TOUKH.

23.10

Bubnnoreka IIOK

16
Teopema 06 U3MeHEHUH https://m.edsoo.ru/ff0c45
KUHETUYCCKOW SHEPTUH 02

17 [ToTeHIMaIbHAS SHEPTHSL. 06.11

Bubmnnoreka IIOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

[ToreHumanbHas S3HEPTUs YIPyro
Je(OpMHUPOBAHHON MPYKUHBI.
[TorenumanpHas SHEprus Tejia BOIU3N
MOBEPXHOCTH 3eMJIn

https://m.edsoo.ru/ff0c46
la

18

TloTennmansHBIC U
HEMOTEHUIHAIbHBIE CHIIBI. CBS3b
paboThI HEMOTEHITUATIBLHBIX CHJI C
U3MEHEHHEM MEXaHUYEeCKOM
DHEPTUH CUCTEMBI Tell. 3aKOH
COXpaHEHUSI MEXAaHUYECKOI
SHEPTUU

09.11

Bbubnuoreka [IOK

https://m.edsoo.ru/ff0c47
8¢

19

JlaboparopHasi paGota Nel
«HccaenoBanue cBsizu padoThl
CHJIBI ¢ H3MEHEHUEM
MeXaHUYeCKOH YHepruM TeJia Ha
npuMepe PacTsKeHUs
PE3MHOBOIO KIYTa

11.11

20

KonTtpoisbHnas padora Nel no reme
«Kunematuka. /lunamnka. 3aKoHbI
COXpaHEeHHUs B MeXaHHKe»

13.11

buoauoreka IOK

https://m.edsoo.ru/ff0c4
b74

Pa3znen 3.
MOJIEKYJISIPHASA ®PU3UKA U
TEPMOIUHAMMUKA

24

21

OCHOBHBIE ITOJIOKEHUS MOJIECKYIISPHO-
KMHETUYECKON TEOPHH.
bpoyHOBCKOE IBMXCHHE.

Jnddysus

18.11

bubnmoreka [IOK

https://m.edsoo.ru/ff0c4dc
2

22

XapakTep ABUXKEHUS U
B3aMMOJIECHUCTBHS YaCTHI]
BelecTBa. Mojienu CTpoeHust
rasos, >KUJIKOCTEH

1 TBEPABIX TEI

20.11



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

23

Macca monexyn. KonmnuectBo
BemiecTsa. [locTosiHHas
Asorasnpo

25.11

24

TermoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp

Ienbcus

27.11

25

HUpeanbueiii ra3 B MKT.
OcnoBHoe ypaBHeHrue MKT

02.12

bubanorexa IIOK

https://m.edsoo.ru/ff0c4fd
e

26

AOcomoTHas Temmneparypa Kak mepa

CpellHENl KUHETUYECKON 3HEPTIun
JIBUYKEHUSI MOJIEKYJI. YpaBHEHHUE
MenneneeBa-Kmanelipona

04.12

Bubnuoteka IOK
https://m.edsoo.ru/ff0c511

€

27

3akoH JlampToHAa. ['a30BEIC 3aKOHEI

09.12

28

JlaGopaTopHasi paGora Ne2
«HcciiefoBanue 3aBHCHMOCTH
MEKAY

napamMeTpamMM COCTOSIHHS
pa3pesKeHHOro raza

11.12

29

N3onporuiecchl B naeanbHOM rase u
UX Tpaduyeckoe npeacTaBieHne

16.12

bubnuoteka [IOK

https://m.edsoo.ru/ff0c57
Oe

30

BryTpennssa 3HEprus
TEPMOJAMHAMHUYECKOU CUCTEMBI U
CrocoObl €€ U3MEHEHMs.
KonmnuecTBo TeIioTel 1 padoTa.
BryTpennss 3Heprus
OHOATOMHOTO HJI€aIbHOIO

rasa

18.12

bubnuoteka [IOK

https://m.edsoo.ru/ff0c59
52

31

Buner Tennonepenaun

23.12

Bbubnuoreka [IOK

https://m.edsoo.ru/ff0c5¢3
6



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

y)leJ'II)HaH TEIUIOEMKOCTh BEIIICCTRA.

25.12

bubnuoteka [IOK
32 KonnuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5c3
Terutonepenade. AnunadaTHbII 6
nporecc B
3 [TepBblii 3aKOH TEPMOIMHAMUKH U 30.12 bubnuoreka [IOK

€Iro MPpUMCHCHUE K U30IIpouecccamMm

https://m.edsoo.ru/ff0c5ef
c



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

HeobOparuMocTh TpOIIECCOB B

13.01

14 B . bubtmmoreka 1IOK
npupoje. Bropoii 3akoH
pHpo p https://m.edsoo.ru/ff0c62
TEPMOAMHAMUKHI 30
15 ITpunmun aevicteusa u KITJ] 16.01 Bubanorexa IIOK
TEILIOBOM MAaIllMHEI https://m.edsoo.ru/ff0c60
Oa
36 Hwukn Kapuo u ero KI1/] 20.01
37 DKOJIOTUYECKUE TPOOIEMBI 22.01
TETUI03HEPTEeTUKU
18 Oo6o0maronwmii ypok «MomnekynspHast 27.01 bubnuoreka [IOK
(dbuznka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c69
38
KonTtposbHas padora Ne2 no reme 29.01
39 «Monexyasipaas ¢pusznka. OCHOBBI Buommoreka HOK
yHp ) https://m.edsoo.ru/ff0c6
TePMOTUHAMHU KW 50
40 [TapooOpa3oBaHue U KOHJICHCAIIHS. 03.02 bubnmorexa [IOK
Hcnapenue u kureHue https://m.edsoo.ru/ff0c63
b6
AOCOIOTHAS U OTHOCHTEIIbHAS 05.02
. bubnuoreka [IOK
41 BJIQXKHOCTh BO31yxa. HachleHHBbIi
https://m.edsoo.ru/ff0c64
mnap
d8
TsEpmoe Tero. 10.02
4 Kpucrannuueckue n amopgpHbie bubnnorexa [IOK
Tena. AHU30TPONHUS CBOMCTB https://m.edsoo.ru/ff0c65f
Kkpuctauios. JKuakue 0
kpuctausl. CoBpeMeHHbIE
MaTepHaIbl
IInaBneHue U KpUCTATUIM3AIH. 12.02
43 VnenbHas TEIJIOTa IUIABICHUS brtmmorexa LIOK
A ' https://m.edsoo.ru/ff0c67

CyOnmumanus

08



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

44

YpaBHeHHe TEIIOBOTO OajlaHca

17.02

bubtnunoreka [IOK

https://m.edsoo.ru/ff0c68
20

Paznen 4.
SJIEKTPOJUHAMMUKA

22



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

OnekTpuzanms Tesl. DIEeKTPUIECKUM

19.02

bubnuoteka [IOK

45 .
3apai. Jpa BHA OICKTPHHCCKIX https://m.edsoo.ru/ff0c6bc
3apsi/ioB c
[TpoBOTHMKH, TUANEKTPUKH U 26.02
Bubnuoreka LIOK
46 MOJYIIPOBOTHUKHU. 3aKOH COXPaHEHHSI
https://m.edsoo.ru/ff0c6bc
ANEKTPUUYECKOTO 3apsa o
BzaunmoneiictBue 3apsiioB. 3akoH 01.03
N . bubanorexa IIOK
47 Kynona. TodeuHslii 3MeKTpHUYECKHIA
https://m.edsoo.ru/ff0c6ee
3apsig 4
Hanpsik€HHOCTB 3JIEKTPUYECKOTO 03.03
43 nostst. [lpunnun cynepno3unuu bubnunoreka LIOK
3JIEKTpUYECKUX TnoJeu. JIlnaun https://m.edsoo.ru/ff0c6df
HaNpsHKEHHOCTH 2
PaGora cuit anekTpocTaTnueckoro 05.03
49 nois. ITorennuan. PazHocTh bubnmorexa LHOK
| ’ https://m.edsoo.ru/ff0c610
MOTEHIUAIOB 0
[TpoBOogHUKY U 12.03
50 UDJIEKTPUKU B Bubmmorexa OK
A P https://m.edsoo.ru/ff0c70
3JIEKTPOCTAaTUYECKOM TI0JIE. 18
JlmpnexTpuyeckass MPOHUIIAEMOCTh
15.03 bubnuoteka [IOK
51 Onexkrpoémkoctb. Konaencaro
P s P https://m.edsoo.ru/ff0c71
26
OneKTpOEMKOCTh TIOCKOTO 17.03
Bbubanorexa IIOK
52 KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO
https://m.edsoo.ru/ff0c72c
KOHJIEHCATOpa 0
53 JlabopaTopnas pabora 19.03
Ne3" M3mepeHnue 31eKTPOEMKOCTH
KoHaeHcaTopa"
54 IIpuHuun aeicTBUS U NPUMEHEHHE 24.03

KOHACHCATOPOB, KOIIMPOBAJIbHOT'O



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

anmapara, CTpyHHOTro pHHTEpa.
DneKkTpocTaThyecKas 3aura.
3a3emiieHuE 3JIEKTPOnpuOOpoB

55

DNEKTPUIECKUN TOK, YCIOBUSI €r0
cymiecTBoBaHMs. [I0CTOSHHBIN TOK.
Cuna toka. Hanpspxenue.
Comnpotusnenue. 3akoH OMa s
ydacTka 1emnu

26.03

56

HOCJ’ICI[OBaTeJ'H:HOe, mapaJiiCJIbHOC,
CMCIIaHHOC COCANHCHUC

npoBoiHUKOB. JlaGopaTopHas
pa6ora Ned

«HA3yyenne cCMeNIAHHOTO COETHHEHUSI
Pe3UCTOPOB»

07.04

Bbubanorexa IIOK

https://m.edsoo.ru/ff0c74f
0

57

Pabota u MomHOCTH
ANEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsi-Jlenia

09.04

Bbubanorexa LIOK

https://m.edsoo.ru/ff0c78
38

58

3axoH OMa 1151 TOJTHOM
(3aMKHYTOI1) 3JIEKTPHUYECKOM TIETTH.
Kopotkoe 3ambIkaHue.
JlaGopatopnas pabota

«3mepenue JIC ncroyHMKa TOKa U
€r0 BHYTPEHHEr0 CONPOTHUBICHUS

14.04

Bbubanorexa IIOK

https://m.edsoo.ru/ff0c7ae
0

59

DJNEeKTpOHHAsT MPOBOJUMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTD
COIPOTHUBJIEHUS] METAJIIOB OT
teMrieparypbl. CBEpXITPOBOAUMOCTh

16.04

60

DNEeKTPUIECKUHN TOK B
Bakyyme. CBolicTBa
AIIEKTPOHHBIX MYYKOB

22.04



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

61

[HomynpoBogHMKH, UX COOCTBEHHas U
MIpUMECHAs! TPOBOAUMOCTb.
CaoiicTBa p—n-niepexoa.
ITorynpoBOAHUKOBBIE

26.04

Bbubanorexa IIOK

https://m.edsoo.ru/ff0c84a
e



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

IpUOOPHI

DNIEeKTPUYECKUH TOK B 05.05

2 pacTBOpax M pacruiaBax 1 bubnuoreka LIOK
3JIEKTPOJIUTOB. https://m.edsoo.ru/ff0c82
OJNEKTPOIINTUYECKAsT AUCCOLMALIMSL. ba
DIEeKTPOIn3
DJIEKTPUYECKUI TOK B rasax. 07. 05

63 CaMOCTOSTEIIBHBIN U | bubnuoreka [IOK
HECaMOCTOSITENbHBINA paspsa. MomaHus. https://m.edsoo.ru/ff0c84a
ITnasma £
DnexTpuyeckre npubopsl U 12.05

64 YCTPOWCTBA U UX | bubnuoreka LIOK
MPaKTUYECKOE TPUMEHEHUE. https://m.edsoo.ru/ff0c86f
[IpaBuna TexHUKH £
0€30MacHOCTH

65 OO6o06maromuii ypox 1 14.05 bubnuoreka [{OK
«DIEeKTPOANHAMUKAY https://m.edsoo.ru/ff0c88

be

KontpoabsHasi paGora Ne3mo reme 19.05

66 «nextpocraruka. IocTosstHHBIN 1 buodanorexka IIOK
IEKTPUUYECKUI TOK. https://m.edsoo.ru/ff0c8
Toku B pa3IHYHBIX a8a
cpeaax»

Pe3zepBHoOe Bpems 2

67 PezepBHrblii ypok. KonTponbHast 1 21.05 bubnnoreka [IOK
pabora 1o Teme https://m.edsoo.ru/ff0c8c5
"OnexkTpoauHaMuKa" 6

68 Peseprubiii ypok. O6001Iaronmit ! 26.05 bubnuoreka 1HIOK
ypok no Temam 10 kiacca https://m.edsoo.ru/ff0c816

C
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOTPAMME



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




MyHununajabHoe 01:KeTHOE 001eo0pa3oBaresibHOe yupe:kaeHnue "JIbrosckas o0meodopazoBaresibHas mKoJa'"
Kuposckoro paiiona Pecnyosuku Kpbsim
PACCMOTPEHO YTBEPXKIAIO

. COIVNTACOBAHO
PykoBomureab MO yuntesiei H.o. nupexTopa
3amecTuTens fupekropa no YBP " "
€CTeCTBEHHO-MATEMATHYECKOI'0 IINKJIA Bunepr J.M MBOY "JIsrosckasa Ol

HNopanmona D.Y.

Paranosa U.H.
IIporoxkoaNe 4 or 23.08.2023 r.

30 aBrycra 2024r. Mpukas Ne238 or 30.08.2024 r.

MNPUJIOXKEHUE K PABOUEH TPOIT'PAMME

(kaJeH1IapHO-TeMaTHYeCKOE TIJIAHUPOBAHUE T10 TIpeaMeTy «Du3uka »)
11 kmmacc

KonuuecTBo yacoB: 68 yacoB (2 yaca B HEACIIO)

VYuutens Bopo6sea Upuna Hukonaesna

c. JIerosckoe 2024 r.

IHOYPOUYHOE INTAHUPOBAHUME



11 KJITIACC

KosnyecTBo yacos DJIeKTPOHHBIE

Ne Hara nu(pposBbIe

Tema ypoka KoHTpoJabHBI IIpakTHyeckn

Bcero H3YyUYeHHU oOpa3oBaTejibHbIE
¢ padoThI ¢ padoThI
n | pecypcbl
/
1
11
Pazgen 1. QJIEKTPOAUHAMUKA
[TocTosiHHBIE MATHUTBI U X
B3auMoOjielicTBUE. MarHUTHOE TIOJIE. bubmoreka [JOK

BekTop MarHuTHOM MHIYKIIHAH.
JInann

MarHUTHOU WHIYKIIUU

https://m.edsoo.ru/ff0c977
8

MaruuTtHoe 1oJe IIPOBOJHHUKA

¢ TokoM. OneIT Dpcrena. 1 bubmoreka [JOK
B3anmopelicTBue MpOBOAHUKOB C https://m.edsoo.ru/ff0c98f
TOKOM e

JlaGoparopnas pabora «13yuenue bubmoreka [IOK

MArauMTHOI'O IOJIA KaTyIIKH C
TOKOM»

https://m.edsoo.ru/ff0c98f
e

JleicTBME MAarHUTHOIO MOJISI Ha
MPOBOAHUK C TokoM. Cuia
Awmriepa. Jlaboparopnast pabora
«HccnepoBanue aeiicTBUS
MMOCTOSTHHOT'O MAarHuTa Ha
paMKy ¢

TOKOM))

Bbubmmoreka [HOK

https://m.edsoo.ru/ff0c9ac
0

JlelicTBME MAarHUTHOIO MOJIST Ha
JIBIDKYILYIOCS 3apSyKEHHYIO YACTUILY.
Cuna Jlopentia. Pabora cuisl
Jlopenua

Bbubmmoreka [HOK

https://m.edsoo.ru/ff0c9df
4



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778

OnexTpoMarautHas UHAYyKIUs. [ToTok

6 1
BEKTOpa MarHUTHOM uHAyKunu. 3/1C
WHIYKIIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes
JlaGoparopnas padoTa
7 «ccnenoBaHue SIBIEHUSA 1 bubmmorexa LHOK
. https://m.edsoo.ru/ff0cal5
AJIEKTPOMArHUTHON MHIYKIIUN 0
NuaykTuBHOCTD. SIBIIEHUE
g camouHAykiuu. IJIC caMOUHIYKIHUU. 1 bubmoreka [IOK
DHeprus MarHUTHOTO TOJIST KaTyIIKH https://m.edsoo.ru/ff0ca60
c 0
TOKOM. DJIEKTPOMAarHUTHOE I10JIE
TexHu4yeckue ycTporuCcTBa U UX
MPUMEHEHUE: TIOCTOSTHHbIE MarHUTHI,
9 ANIEKTPOMArHUTBI, AIEKTPOABUTaTEeb, 1
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIyKIIMOHHAs [1€Yb
10 O06o6maromuii ypok «MarautHoe 1 bubmoreka [JOK
noJie. DJIEKTpOMarHuTHas https://m.edsoo.ru/ff0cab8
UHIYKLUSDY 2
KountponbHas pabota o teme
bubnuoreka [JOK
11 «MarauTHoe noie. 1
https://m.edsoo.ru/ff0cad5s
DNEeKTPOMAarHUTHAS MHIYKIHS 3
Pasnen 2. KOJJEBAHUSA U 24
BOJIHBI
CB0OOIHBIE MEXaHUYECKHUE
kojieOanus. ['apMoHMYecKue
bubmuoreka [JOK
12 KoJieOaHus. YpaBHEHUE 1
. https://m.edsoo.ru/ff0caf0
FapMOHHMYECKUX KOJICOAHUH. 6

[IpeBpamenue sHeprun



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

13

JlaGoparopnas padoTa
«HccnenoBanue 3aBHCUMOCTH
nepro/ia MaJlbIX KojeOaHui rpy3a
Ha HUTHU OT AJIMHBI HUTHU U MACChI
rpy3a»




Konebarenbublii kKoHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KOJICOaHHS B

bubmmoreka [IOK

14 HJeaabHOM KoJieOaTeIbHOM KOHTYPE.
https://m.edsoo.ru/ff0cb82
AHaJOTHS MEXIy MEXaHWYECKUMHU H 0
AJIEKTPOMAarHUTHBIMH KOJIeOaHUSMU
®opwmyna Tomcona. 3akoH
bubmmoreka [IOK
15 COXpPAHEHMS SHEPIUU B
https://m.edsoo.ru/ff0cb9c
HJ1€aJIbHOM 4
K0J1e0aTeIbHOM KOHTYpE
[IpencraBienne o 3aTyXarOMMX
KoJieOaHUsIX. BeIHY)KIeHHbIE
bubmnorexa IIOK
16 MexaHuueckue kojaedanus. PezoHaHc.
https://m.edsoo.ru/ff0cbb8
BoinyKeHHbIE 3JIE€KTPOMAarHUTHbIE 6
KoJIe0aHus
ITepemennslil TOk. CHHYCOHIAJIBHBIN
MIEPEMEHHBIN TOK. MOIHOCTH
bubmnorexa IIOK
17 MEePEMEHHOTO TOKa. AMITTUTYIHOE U
= https://m.edsoo.ru/ff0cbd3
JeCTBYIOIIEEe 3HAYEHUE CHJIBI TOKA U 4
HaIpsDKSHUS
Tpancdopmarop. [IpousBoacTro,
18 nepeaayda u norpedieHue
JIEKTPUUYECKON SHEPTUH
YeTpoicTBO U IPaKTUYECKOE
19 MIPUMEHEHUE EKTPUUECKOTO 3BOHKA, bubmuoreka [IOK
reHeparopa NepeMeHHOro TOKa, https://m.edsoo.ru/ff0cc32
JINHUU dJIEKTponepenady 4
DKOJIOTUYECKUE PUCKU NPU
20 MPOU3BOJICTBE NEKTPOIHEPTUH.

Kynprypa ncnonszoBanus



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

3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
JKU3HU

MexaHu4ueckue BOJIHBI, yCIOBUS
pactipoctpanenus. [lepuoa. CropocTh

bubmmoreka [IOK

21
pacupoOCTPAHECHUS U JUTMHA BOJIHBL. https://m.edsoo.ru/ff0ccas
[lonepeunble U TPOIOIBHBIE BOJIHBI 4
» 3Byk. CkopocTh 3ByKa. [ poMKOCTh bubmuoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccO
c
DNeKTPOMAarHUTHBIE BOJTHBI, UX
N bubmnorexa IIOK
23 CBOICTBa U ckopocTh. [lIkana
https://m.edsoo.ru/ff0ccfe
AIEKTPOMArHUTHBIX BOJIH 0
[TpuHIHTIBI pamTUOCBSI3H U
24 TeJIeBUIeHNA. Pa3BuTne
CPEICTB CBS3H.
Panmonoxamust
25 KonTponbHas padora «Konebanus bubmuoreka LIOK
U BOJIHBD) https://m.edsoo.ru/ff0cc6f
8
[IpssmMonuHetHOE pacpocTpaHeHHe
2% CBETa B OJIHOPOJHOMU Cpee. bubnuoreka LIOK
Toueunslit ICTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd35
cBETa 0
OtpaxxeHne cBeTa. 3aKOHBI
Bubnuoteka I{OK
27 oTpaxkeHus ceera. [loctpoenue
. https://m.edsoo.ru/ff0cd4e
M300paKEHUH B TIOCKOM 0
3epKaje -
[Ipenomnenue ceeta. [lonHoe
73 BHyTpeHHee oTpaxenue. [IpenenbHblii bubmoreka [IOK
YIOJI IIOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f
OTpaKEHUS 6
29 JlaGoparopnas pabota «3mepenue bubmoreka [HJOK



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

ImoKasareJid MpeIOMJICHHA CTCKJIa»

https://m.edsoo.ru/ff0cd67
a

30

JInnzel. IlocTpoenue
n3o0paxxenuii B tuH3e. Dopmyna
TOHKOM JIMH3BI.

YBesMueHHe JIMH3bI

bubmuoreka [JOK

https://m.edsoo.ru/ff0cdd1
e

31

JlaGoparopnas padoTa
«HccnenoBanue
CBOMCTB M300paKeHUI
B JINH3AX)

32

Hucnepcus ceera. CIOXHBII
coctaB Oenoro cBera. L[Ber.
JlaboparopHast paboTa
«Habnronenmne aucrniepcun
CBETa»

33

NuTtepdepentus crera. Audpakmus
cBeta. JudpakimnonHas pemeérka

bubmmoreka [IOK

https://m.edsoo.ru/ff0ced2
2

34

HOHepC‘IHOCTB CBCTOBBIX BOJIH.

ITonspuzanus ceera

Bbubanorexa IIOK

https://m.edsoo.ru/ff0cf02
e

35

Ontuyeckre nMpuOOPHl U YCTPOHCTBA
U YCIIOBHSI UX 0€30MacHOTO

IMIPUMCHCHUA

Pazgea 3. OCHOBBI
CHEHI/IAJIBHOﬁ TEOPUN
OTHOCUTEJIBHOCTH

36

I'panu1el TPUMEHUMOCTH
Kjaccuueckoil mexanuku. [loctynarsl
CIEIMAIBHOW TEOpUH
OTHOCUTEIILHOCTH

bubmmoreka [IOK

https://m.edsoo.ru/ff0cf86
2



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a

OTHOCHTENHLHOCTE OJHOBPECMCHHOCTHU.

bubmuoreka [JOK

37 3
AMEIDICHHE BpEMEITH 1 https://m.edsoo.ru/ff0cfad
COKpAIllEHHE JJTUHBI 5
OHeprusi 1 UMILYJIbC PEIATUBUCTCKON
N bubmoreka [IOK
38 yacTuilbl. CBsI3b MacChl C HEPrUeH U
https://m.edsoo.ru/ff0cfc6
HMMITYJIbCOM. DHEPrusi MOKOs 3
39 KontponbHas padora «Onruka. bubnuoreka LIOK
Paznen 4. KBAHTOBAS 15 https://m.edsoo.ru/ff0cf6f
®U3UAKA 0
40 ®oronnl. Popmyna [lnanka. bubmuoreka [IOK
DHeprus 1 UMITyIIbCc (HOTOHA https://m.edsoo.ru/ff0cfel
6
OTkpeITHE U
Bbubmmoreka [HOK
41 rcciea0BaHue httos://m.ed JE0CE
s://m.edsoo.ru/ff0cffc
botoapdexra. OnbiThl A. 4 .
I'. CroneroBa -
3akonsl potorddexra. YpaBHeHHE
N (13 L P bubmnorexa IIOK
42 DitamTeina s porosdpdexra.
https://m.edsoo.ru/ff0d01
«Kpacnas rpanuna» ¢orosaddekra 56
Jasnenue ceta. OnbiThl 1. H.
43 JleGeneBa. Xumnuueckoe OeHCTBHE butmnorexa LOK
AeBd. A https://m.edsoo.ru/ff0d04a
cBeTa :
TexHuueckue ycTpoiicTa
44 u MPaKTUYECKOE
MpUMEHEHUE:
(hoTOdIIEeMEHT,
dboronarymk,
COJIHEYHas Oarapesi, CBETOIHO]]
45 Pemenme 3agau mo reme Bbubmmoreka [HOK
«ONeMEHThI KBAHTOBOU OTITHUKU» https://m.edsoo.ru/ff0d03

02



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

Monens atroma Tomcona. OnbITEI

46 Pesepdopna no paccesHuto o bubmmorexa LOK
pooPA P https://m.edsoo.ru/ff0d09
YaCTHII. la
[lnaneTapHasi MO€JIb aTOMa
47 IMocrtynarst bopa Bubmmorexa OK
https://m.edsoo.ru/ff0dOaf
a
W3nydenue u norsouieHne (OTOHOB
Bbubmmoreka [HOK
48 MIpU TEpPEXoe aToMa C OHOTO
https://m.edsoo.ru/ff0d0af
YPOBHS a
SHEPIruu Ha Apyroil. Buael cnekTpos
49 Boanosrle cBoicTBa yacTtuil. BoiaHEBI butmmoreka IIOK



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

ne bpoiinsa. KopmyckymnsipHo-
BOJIHOBON ayanu3M. CIIOHTaHHOE U
BBIHYKACHHOC HU3JIYUCHHC

https://m.edsoo.ru/ff0dOca
8

OTKpLITI/IC pPaarnOaKTUBHOCTHU. OnbITEI

bubnuoreka [JOK

50 Pesepgopaa o onpexeretiio https://m.edsoo.ru/ff0d0fd
cocraBa )
pPaAMOAKTUBHOIO U3TYUYEHHSI
CaoiicTBa ambda-, 6era-, raMma-
51 n3iyyeHus. Biausaue
PaauOaKTUBHOCTH Ha KUBbIE
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA.
5 H3otomnbl. Anbda-pacnan. bubnuoreka LIOK
ONEeKTPOHHBIM U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d116
pacman. ['aMmma-n3nydenue 2
DHeprusi CBA3W HYKJIIOHOB B SIIpeE.
SnepHblEe peaknu. S aepHBIN
53 peaKllop. l'II)po6neMLI, neppcneKTI/IBLI, bubmorexa LHOK
. https://m.edsoo.ru/ff0d13
SKOJIOTUYECKHE ACTIEKTHI SIIEPHOMN 36
SHEPreTUKHU
OneMeHTapHble YacTULbl. OTKPBITHE
MO3UTpoHa. MeToIbl HAOIOICHUS U
54 PETUCTPALMN NIEMEHTAPHBIX YaCTHII. bubnuoreka [{OK

Kpyrneiit cton «@yHnameHTa IbHbIE
B3aumojeiicTBus. EqMHCTBO

¢u3HUeCcKOl KapTUHBI MUPa»

https://m.edsoo.ru/ff0d0e3
8

Pazgen 5. DJIEMEHTBI
ACTPOHOMUU U
ACTPODPU3UKU



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

55

Buy 3Bé3an0r0 HeOa. Co3Be3nus,
SpKUe 3BE3IbI, TUIAHETHI, MX
BuauMoe ABrokeHue. CoHeuHas
cucTeMa




56

Comuie. ComHeyHas aKTUBHOCTD.
Hctounuk 3neprun CoiHia u
3BE3

57

3BE3BI, X OCHOBHEIE
XapaKTepUCTUKU. 3BE3/bI [NIABHOM
rnocJyenoBaTeabHOCTU. BHyTpeHHEe
crpoeHue 38€31. COBpEMEHHBIE
IPEJCTABICHUS O IMPOUCXOXKIECHUU
U

sBosmroMK COJTHIA U 3BE3]T

58

Miteunsiii 1lyTe — Hama
I'anaktuka. ITonoxenue n
nemxenue Connua B ['anakruke.
Tl'anaktuku. Y€pHble

JBIPHI B siApax TAIAKTUK

59

Bcenennas. Pa30eranue rajiakTuk.
Teopus bonpmioro B3psIBa.
PenukroBoe m3nyueHue.
MerTaranakTuka

60

Hepemennsie mpobiaeMbl acTpOHOMHH

61

KonTponbhas padora
«OneMeHThI aCTPOHOMHHU U
acTpoU3UKN»

Paznen 6. OBOBIIAIOIIEE
INOBTOPEHHE

62

O6o0maromuii ypok. Ponb puzuku
Y aCTPOHOMUU B DKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COITMATLHON 1
STUYECKON cdepax nesTeTbHOCTH
YeJioBeKa




O06o6uatomuii ypok. Ponb u

63 MeCTO (PU3MKU U ACTPOHOMHUH B
COBPEMEHHOW HAy4YHON KapTHHE
Mupa

64 O06o6maromuii ypok. Ponb




busndeckor Teopuu B
(opMUpOBaHHUHU TIPEICTABICHUNA O
¢buznyeckon

KapTUHE MUpa

65

O06o6maromuii ypok. Mecro
¢u3nuecKoil KApTUHBI MUpA B
0011IeM sy COBPEMEHHBIX
€CTECTBEHHO-

HAayYHBIX MPEICTABICHUI O NPUPOJIE

PesepBHOE Bpems

66

PeszepBHbIil ypok. MarautHoe mnose.
DNEeKTpOMarHuTHasl MHIYKIUS

67

PezepHbiii ypok. Onrtrka. OCHOBBI
CliellMaJIbHON TeOpuun

OTHOCUTCIIBHOCTHU

68

Pezepnbiii ypok. KBanrosas
¢uznka. DIeMEeHThl aCTPOHOMUU U
acTpoU3UKU

Bbubmmoreka [HOK

https://m.edsoo.ru/ff0d17
84

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

68



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