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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl mporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Pabouas mporpamma mpenHazHaueHa Juis oOydaromuxcst 10 kjacca, ocBaMBaloOIIUX B
2023-2024 yye6noM roxy ®PI'OC COO c uzmenenusimu 2022 roga.

Conepxanue TporpaMMbl 1O (pU3MKEe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gu3MKe Ha Oa30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Noxoaa. [Iporpamma no ¢usrke cOOTBETCTBYET
tpeboBanusiM @I'OC COO k mIaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeIMETHbIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh pea3allii MEXKIIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpensiorcs
OCHOBHBIE 1IeIM M3Yy4eHUs (DU3MKU Ha YPOBHE CpelHEero obuiero oOpa3zoBaHus, IUIAHUPYyEMbIe
pe3ysbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (pu3mKe BKIIOYAECT:

® [UIAHUpPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKM Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

MpeIMETHBIEC PE3yIbTAThI MO roJlaM O0yUYCHUS;

e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwus..

®u3rKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIBI, BEICTYMAas B KayeCTBe Y4eOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYyXarolleM MHpE.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIIUN JJisi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueil u actpoHomueil. VMcnoiab3oBaHWe U aKTUBHOE
IpUMEHEHHE (U3NYECKUMX 3HAHUN ONpeneNseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTHMII B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHaJIoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOU BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0ydaromuxcs, B GopMUpoOBaHNE YMEHUN
PUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHoBy kypca ¢hu3uku st ypoBHS CpeiHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBIISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3uku 00beTUHEH BOKPYT
¢usmueckux Teopwil. Beaymum B Kypce sBisiercs (GOpMHpPOBaHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUHU, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHnuata GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBA,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U SKOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc pus3nuku npeamnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.



Hoes skonocuzayuu peanusyercss IOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJAEpKaHUS,
NOCBALIEHHBIX 3KOJIOTMYECKUM Npo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO IPUPOJIOTIOIB30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepkHEBBIMU 3JIEMEHTAaMH Kypca (U3MKH Ha YpOBHE CpeJHEro ooumero oOpa3oBaHUs
SBIISIOTCS (pU3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHHS
¢usnueckoil TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, Ul OMHUCAHUS €CTECTBEHHO-
HAaYYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeITEeNFHOCTHBIN MOX0/] B Kypce (DM3MKU pealin3yeTcs MPExXIe BCETO 3a CUéT
OpraHu3aly SKCIIEPUMEHTAILHON JeATeIbHOCTH oOydarouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIHEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B mMporpamMme Mo (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUEHHUECKUX NPAKTUYECKUX padoT. BrlieneHne B ykazaHHOM IEpeYHE JIAOOPaTOPHBIX padoT,
IOPOBOJIUMBIX ISl KOHTPOJISI M OLEHKH, OCYIIECTBISIETCS YYaCTHHKaMU 0Opa30BaTEebHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieunBaeTcsi OBJIAJCHUE OOYHYAIOUIMMHUCA YMEHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB IO TIPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnblioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3MYECKOH MOJIEINbIO,
MO3BOJISIONINE TPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia
Kypca, TaK ¥ MHTETPUPYS 3HAHUS W3 Pa3HBIX pa3nenoB. s KayeCcTBEHHBIX 3a7ad MPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE IpOTeKaHWs (U3NYECKUX SBICHUH M IPOLIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbiOOpa (u3MuecKkod MOAENnH A CUTyallMM MPaKTHKO-
OpPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
oOecrieyeHHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INMPEIMETHOro KaOuHeTa (PM3MKHU WIH B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTeCTBEHHO-HAYYHOTO KA. B xabunete
(bu3HUKH T0JKHO OBITH HEOOXO0MMOE J1a00paTOpHOE 00OPYAOBAHUE I BHIIOJHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3MKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyoBaHue.

JeMoHCTpaniioHHOe  000py/oBaHne (OPMUPYETCSI B COOTBETCTBUU C TPUHIIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W 00ECHEUMBAET IMOCTAHOBKY MEPEUMCIIEHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
HIMIUPHYUECKUX U PYHAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaboparopHoe 00OpyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecTeurBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOECHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.

OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYalONIMXCS K HAaydYHOMY HW3YYCHHUIO

NPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;



® pa3BUTHE TPEACTABICHWH O HAyYHOM METOJE TMO3HaHUA U (HopMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (QopmupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4yeHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue yMeHUN OOBSICHATH SIBJICHUSI C UCIOJIb30BaHUEM (DHU3HUECKUX 3HAHUHN U
HAYYHBIX JI0Ka3aTeIbCTB;

e (QopmupoBaHuE NPEICTABICHUN O pOIH (PU3UKU IJI1 PAa3BUTUS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJOTHUM.

JlocTrxkeHne 3TUX Iieliell oOecrednBacTCs pPEHICHHEeM CIEAYIONMX 3aJad B Ipolecce

U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

e npuOOpPETeHHE CUCTEMBI 3HAHUN 00 OOIMMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

e (QopmupoBaHUE YMEHHH MPUMEHITh TEOPETHUYECKUE 3HaHUS M OObSICHEHUSA
dbusznyecKkux SBJICHWM B TPUPOJE U Ui NPUHATHS TNPAKTHUUECKUX PpELICHHH B
IMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CHOCOOOB pEIICHHUS pa3IUYHBIX 3a7ad C SBHO 3aJaHHOW (U3UYECKOM
MOJIEIbIO, 3aJa4, MOAPa3yMEBAIOLIUX CAMOCTOSITEIbHOE CO3/aHue (U3MUEeCKOn
MO/JIEJIH, aJIeKBaTHOM YCIIOBUSM 33/1a4H;

e MoHUMaHWEe (U3MYECKUX OCHOB W TMPHUHIIUIIOB JIECHCTBUS TEXHHYECKUX YCTPOWUCTB W
TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPEAY;

® OBJIQJICHUE METOJAMH CaMOCTOSITEIIBHOTO TUIAHUPOBAHUS U MPOBENCHUS (PU3HUSCKUX
SKCIIEPUMEHTOB, aHaJW3a M  UHTEpHpeTanuu  HHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

® CO3JaHUE YCJIOBHUH JJIs Pa3BUTHUSI YMEHUN MPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPUECKON
JIeSTeTLHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIII0).

Ha ypokax, cBsi3aHHBIX C BOCHUTaHHEM JI€TE€H MOJPOCTKOBOIO Bo3pacTa (YpOBEHb
cpenHero oomero oOpa3oBaHUs) MPUOPUTETOM SIBISETCS CO3JIaHUE OJNIArOMPHUSATHBIX YCIOBUM
JUISL Pa3BUTHSI COLIMAIBHO 3HAYMMBIX OTHOIIEHUMW IIKOJIBHUKOB, U, MPEXKJIE BCETO, IIEHHOCTHBIX
OTHOLLIECHUN:

- K CEMbe,- K TPYAY

- K CBOEMY OTE€UYeCTBY, CBOeH Maloil u 6omnbioi Ponune

- K TIpUpOJIe KaK HCTOYHUKY >KM3HM Ha 3eMJie, OCHOBE CaMOI0 €€ CYIIECTBOBAHU,
HY>K/JIalOIIIEeHCs B 3alIUTE U TOCTOSSHHOM BHUMAaHUU CO CTOPOHBI YEJIOBEKA;

- K MHPY Kak TJaBHOMY TPUHIIUIY YEJIOBEUECKOTO OOIIEKHUTHS, YCIOBUIO KPEMKOU
IpyKOblI, HalaXWBaHUS OTHOILIEHUM C KoJuleramMu To paboTe B OyaylieM H CO3JaHUA
0JTaronmpHUATHOTO MUKPOKJIMMATa B CBOEH COOCTBEHHOM CEMbE;

- K 3HaHUSM Kak MHTEIUIEKTyalbHOMY pecypcy, oOecrneunBaronemMy Oyayliee 4eloBeKa,
KaK pe3yJbTaTy KPOTOTIUBOIO, HO YBJIEKATEIILHOTO Y4e€OHOTO TPY/Ia;

- K KyJIbType Kak IyXOBHOMY OOraTCTBY OOIEeCTBa U BaXHOMY YCIOBUIO OIIYIICHUS
YEJIOBEKOM TIOJIHOTHI MPOKUBAEMOHN KU3HH, KOTOPOE NAIOT €My YTEHHEe, MYy3bIKa, NCKYCCTBO,
Tearp, TBOPUYECKOE CAMOBBIPAKEHUE;

- K 3JI0POBBIO KaK 3aJI0Ty JOJTON U aKTHBHOM JKM3HU YEJIOBEKA, €T0 XOPOIIIEr0o HACTPOCHUS
Y ONTUMHUCTUYHOTO B3IJISI1a HA MUP;



- K OKPY’KaIOIIUM JIFO/ISIM, KaK 0€3yCJIOBHON U aOCOIFOTHOM IIEHHOCTH, KaK PaBHOIIPABHBIM
COLIMATILHBIM TMapTHEpPaM, C KOTOPHIMH HEOOXOIMMO BBICTpauBaTh JOOpOXKeNaTelbHbIE U
B3aMMOTIO/IJICPKUBAIOIINE OTHOILICHHUS, JAIOIIME YEIOBEKY PafoCTh OOIICHUS U MO3BOJISIOIINE
n30eratb 4yBCTBA OJIMHOYECTBA;

- K caMuM cebe Kak Xo3sieBaM CBOCH CyIbOBI, CaMOOMNpPENENSIONMCI U
caMOpeaIU3YIOIIMMCSl JIMYHOCTSIM, OTBEUAIOUIMM 3a CBO€ coOcTBeHHOe Oynmymiee. JlaHHbIe
3aJaud BOCHUTAHUS PACKPHITHI B paboueil mporpamMme BOCIUTAHHS YPOBHS CPEIHETO OOIIEero
obpazoBanust MOY Tuxmenenckoii COIL. ITIporpamMmma BocruTaHus YPOBEHb CPEIHETO OOIIETO
obpazoBanus Ha 2021-2026 yueOusbiii ron Ilpukas 127-02/01-10 ot 31.08.2021 peanusyercs
yepe3 pabouyro nporpammy 1o ¢usuke 10-11 kiace, a Tak e Ha MKOJILHOM M BHEUIKOJIHLHOM
YPOBHE, Ha YPOBHE KJIaCCOB U MHAUBHUAYAJIbHOM YPOBHE.

[IporpamMma cocTaBieHa C y4e€TOM NPHUHIUIA MPEEMCTBEHHOCTH MEXAY OCHOBHBIMU
CTYNEeHSIMU O0yUYEHHSI: Ha4aJIbHON, OCHOBHOW U MOJIHOM CPEHEN MIKOJIOH.



COJAEPKAHUE OBYYEHUA

10 KUIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usuka — Hayka o npupone. Hayunble MeToasl mO3HaHUsA OKpyxkKarowmero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue ¢u3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. dusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (pU3HYECKUX 3aKOHOB. [IpuHIMII COOTBETCTBUS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
IIPAKTUYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIC U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JBukeHHE. OTHOCHUTEIBHOCTh MEXAaHMYECKOro BikKeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeAHSIsl CKOPOCTh, MIHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEepEMEILEHUsI MaTepUaibHOW TOUYKHU OT BPEMEHHU.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHu .

KpuBonuneiinoe naBuxenue. J[[BukeHHe MaTepUalbHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oopauieHus. LleHTpocTpeMuTENnbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa W IPAKTUYECKOE TNPUMEHEHHUE: CIHUJIOMETp, JBUKCHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEPEayH.

Jlemoncmpayuu

Monenb cucteMbl OTCUETa, WILTIOCTPALMd KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpa3oBanue IBUKEHUIN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpolIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJAeHHUS.

Hanpasnenue ckopocTH IpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHne  COOTHOLIEHUS ~ MEXAY  MYTAMH, TNPOWJIEHHBIMH  TeJIOM  3a
NIOCJIEI0BATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBW)XXEHHMH C
HayaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHumn otHocutenbHOCTH ['anmuiies. 1lepsoiit 3akoH HeroTona. MHepLmanbHble cCHCTEMBI
oTCcuéTa.



Macca tena. Cuna. Ilpunuun cynepno3unmu cwil. Btopoil 3akoH HberoToHa mis
MaTepualbHOU ToUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepranbHbIX TOYEK.

3axkoH BceMupHoOro Tsarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuna cOnpoTUBICHUS
IIPY JBHKCHHUHM TeJa B )KUAKOCTH WM rase.

[TocTynaTensHOE M BpalllaTesIbHOE ABHKEHHE a0COIIOTHO TBEPJOTO Tea.

MOMEHT cuibl OTHOCUTENBHO Ocu BpameHus. Ilmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE NPUMEHEHUE: MOJIMIMIIHUKY, JIBUKEHHE
VCKYCCTBCHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

U3zmepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U TAZCHUH.

CpaBHeHuE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUSL.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, rabopamophule pabomul

N3yueHue aBrxeHUs OpycKa 110 HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

HNmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHHUS UMITylbca. PeakTUBHOE ABMKEHHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[ToreHunanbpHas SHEprus Tesna BOIU3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHLHMANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATLHON SHEPTUM B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3ydyeHrne aOCOJIOTHO HEYNPYroro yiapa € IOMOIIBIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.



HccnenoBanue cBsI3M pabOTHI CHJIBI ¢ M3MEHEHHEM MEXaHHMUYECKOW SHEpruM Teja Ha
[IPUMEpPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BelecTBa. Mojenu CTpOEHHUS Ta30B, KXUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojenedl. Macca u pa3mepbl Mosekyn. KoaumdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

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

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUU
ueanpHoOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHed KHHETHYEeCKOW HSHepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBunHa. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3omporiecchl B UicaIbHOM Tas3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHe U30MPOIIECCOB: U30TEpMa,
n30Xxopa, nzodapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu  MOJIEKYI
OpPraHUYECKUX COETMHEHUI.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Moens OpOYHOBCKOTO JIBHIKEHUSI.

Mogaens onbita [lTepha.

OnbIThL, TOKa3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mogenb, WIUTIOCTPUPYIOIIAs PUPOTY IaBJICHUS ra3a Ha CTEHKU COCY/a.

OMBITHI, WJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UJ1€aTbHOTO T'a3a, H30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBHI, IABJICHHS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEXKTY ITapaMeTpaMu COCTOSTHUS Pa3pekeHHOTO ra3a.

Tema 2. Ocnosvt mepmoounamurku

TepmoauHamuueckass cucteMa. BHYTpeHHsIsI 3HeEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ m3MeHeHus. KonudecTBo TermnoTsl U pabota. BHyTpeHHssI SHEpTrusi 0THOATOMHOTO
UJeaTbHOTO Ta3a. Bussl Termonepenayu: TEIIONPOBOIHOCTh, KOHBEKITUS, U3ITydeHHE. Y IebHas
TEMI0EMKOCTH BellecTBa. KoanyecTBo TEmIOTHI pU TEIUIoNepeaaye.

[TonsTue 00 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K m3omporieccaM. [ padudeckas naTepnperamnus paboThI rasza.

Bropoii 3akon TepmonuHaMuku. HeoOpaTUMOCTh MpOIIecCOB B IPUPO/IE.

TemnoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TerIoBbIX MamuHax. KoadduimenT nonesnoro aeictBus terwioBoit Mmamuuabl. [{ukn Kapao u
ero Kod(hPUIMEeHT MoJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETHUKH.

TexHu4yeckne yCTPOMCTBA H TMPAKTUUECKOE MPUMEHEHHWE: JBUTATElIb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHHUK, KOHTUITHOHED.

Jlemoncmpayuu



M3MeHeHHe BHYTpEHHEW HSHEpPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH M3
OYTBUIKH TOJl JIEHCTBHEM C)KaTOr'0 BO3JyXa, HarpeBaHue s(upa B JAaTyHHOU TpyOke myTEéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHue BHYTpEeHHEH sHepruu (TeMrepaTypbl) Tela Mpu Terionepeaaye.

OmnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecammnsie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanne wu KoHneHcanws. Mcmapenne u  kureHue. AOCOMOTHAsS U
OTHOCHTEJIbHAS BIIAXKHOCTb BO3ayXa. HackleHHblil nap. YaenpHas TEIioTa napooOpa3oBaHMsL.
3aBUCHUMOCTh TeMIIEpaTyphbl KUIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrannmueckue u amopHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAJLIOB.

Kunkue xpuctamibl. CoBpeMeHHbIe MaTepuanbl. [lnmaBieHue u KpucTaM3anus. YaelabHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYICCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJITYYCHHA COBPECMCHHBIX MaTcpuraioB, B TOM YHUCJIIC
HaHOMAaTCPpUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MTapOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HabGnroneHnue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pasnen 4. DiekTpoanHaMuka
Tema 1. Inexkmpocmamuka

OnexTpuzauusi Ted. OJeKTpuueckuid 3apsia. JIBa BHIa 3IEKTPUUECKHUX 3apsiioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  JIEKTpUYECKHM  3apsi.
Onektpuueckoe nose. Hanpsok€HHOCTh 3nekTpuueckoro mnosd. [lpuHmmn cyneprno3uuuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTH IEKTPUYECKOTO MOJIS.

PaGora cun osnextpocratueckoro mosd. IloreHnuan. Pa3sHOCTh MOTEHLMANOB.
IIpOoBOIHMKY U AUDIIEKTPUKH B DJIEKTPOCTATUYECKOM T10JIe. JIudsieKTprudecKast IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIOCKOTO KOHJAEHCATOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IPAKTHUUECKOE IPUMEHEHUE: JIIEKTPOCKOIL, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOp, KOMHUPOBAIbHBIN
anmapar, CTpyHUHBIM IPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopencTere HadIeKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.

IIpoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.



DneKTpocTaTH4ecKast 3alluTa.

JIMdIIEeKTPUKH B JIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopPa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYHIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cuna toka. [TocTossHHBIH TOK.

Hanpsokenue. 3akon Oma 17151 ydacTka LIETIH.

DIIeKTpUYECKOe CONPOTHUBIICHHE. VY nenbHOE COIPOTUBJICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMELIAHHOE COEAMHEHNE ITPOBOIHUKOB.

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

DNEeKTPOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma aist
MOJTHOM (3aMKHYTOM) AnekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTHUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPHUMECHas MPOBOJUMOCTh IOJYIPOBOJHUKOB.
CsaoticTBa p—N-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

ONEeKTpUYECKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
JUCCOIHAIUS. DIEKTPOJIN3.

DJIeKTpUUYECKUl TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSITENbHBINA pa3psia. MoiHus.
ITna3ma.

TexHuueckue yCTpoilcTBa M TPAKTUYECKOE NPUMEHEHHE: amIepMeTp, BOJBTMETP,
peoctaT, HCTOYHHMKHM TOKa, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BIEKTPOOCBETUTEIbHBIE
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BAaKyyMHBIH AMOJ, TEPMHUCTOPBI M (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN TUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUJIOIIATU
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeliaHHOE COeTUHEHNE MPOBOTHUKOB.

[IpssiMoe m3MepeHue 3IEKTPOABMKYIIEH cHilbl. KOpOTKOE€ 3aMbIKaHHE TalbBAHUYECKOTO
DJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

W3ydeHre cCMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIPOTHUBIICHUS.

Habmonenue snextponunsa.

MexnpeamMeTrHblie CBSI3U



N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISIETCS C YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOIO IO3HAHMSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHHME CHUCTEMbl YypaBHEHMM, JHMHeWHas ¢QyHKkuMs, mnapaboda,
runepooia, ux rpaMKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX MPOEKIMH Ha OCH
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOW mpupojie, nupdy3us, 0CMOC, TEII000OMEH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEaut, TEIJIOBOE PAaBHOBECHUE), DJICKTPUUECKHE SBICHUS B
’KUBOM TIPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX Tell, JKUAKOCTEH W Ta30B, 3JICKTPUYECKHE
CBOWCTBA METAJJIOB, AJIEKTPOJIUTUYECKAs AUCCOLUALIMS, FaJIbBAaHHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIB30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOJUJIBHUK, KOHAUIIMOHEP, TEXHOJIOIUU TMOIY4YEHUS! COBPEMEHHBIX MaTepHajoB, B TOM YHCIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEP, AJIEKTPOHATpPEBATENbHBIE MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, FaJIbBAaHHKA.

11 KJIIACC

Pasnen 4. dinekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoOe moJe.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cyneprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
uHAYKIMK. KapThHa TMHUM MarHUTHONW MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIUM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HaIlPaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumsr JlopeHiia.

SIBneHne HNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLHH.
ONEeKTpOoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIKUK Papajes.

BuxpeBoe anekTpuyeckoe Moisie. DIEKTPOABMKYILAS CHUJa WHIAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATeIbHO B OTHOPOAHOM MarHUTHOM II0JIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TIOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MArHUTHI,
AIIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIUOHHAS M€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHuY MHIYKIMKA MarHUTHOTO TOJIS.

B3anmoneiicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBrieHnE ANEKTPOMArHUTHOM UHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOJABMKYIIEH CUIIbI MHAYKIIMM OT CKOPOCTH MU3MEHEHUS MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

W3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON MHAYKITUH.

Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumMHble KOJ1e0AHUs

Konebarenpnass cucrema. CBOOOTHBIE MexXaHWUYecKHe Kojebanus. [apmonmueckue
konebanus. Ilepmon, dactora, amrumtyna W ¢asa konebanuid. [IpyKUHHBI MasTHUK.
Marematuueckuii MasTHHK. YpaBHEHHE TapMOHHMUYECKUX Kojebanuid. [IpeBpaiienue sHepruu
[IPU TAPMOHUYECKHUX KOIeOaHUIX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJOrus MEXIy MEXaHUYEeCKMMH ¢ 3JIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHna. 3akOH COXpaHEHUsSI SHEPTUU B UICATBHOM KojeOaTeabHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsAX. BeIHyX/IeHHbIe MeXaHUYeCKue KoeOaHusl.
Pe3onanc. BwiHyX7eHHBIEC 3JIEKTPOMArHUTHBIEC KOJICOAHMS.

[lepemenHbIii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBonacTBo, mepenada W MOTPeOJIEHUE AIEKTPUUYECKON SHEPTHUH.
DKOJIOTHYECKHE PHUCKH TP TPOU3BOACTBE AJEKTpodHEepruu. KymnbTypa HCHOIB30BaHUS
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHu4yeckue yCTpOMCTBAa M TNPAKTUYECKOE MPUMEHEHHUE: DSIIEKTPUUECKH 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, TWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanme CBOMCTB BEIHYKIEHHBIX KOJIEOaHUH.

Habmronenue pe3onanca.

CBOOOIHBIE MEKTPOMArHUTHBIEC KOJIeOaHusI.

OcnumnorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKAa H  HANPSDKEHWs] OT BPEMEHH) IS
AIIEKTPOMATrHUTHBIX KOJICOAHUMH.



Pe3onanc npu mocnegoBaTeNbHOM COEAUHEHUU PE3UCTOPa, KATYIIKH WHIAYKTUBHOCTU U
KOH/JIEHCATOpA.

Mopeinp TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOIA MAJIBIX KOJICOAHUH Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl rpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM W3  IOCIENOBATEIbHO COECIMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKHU U PE3UCTOpAa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmHbvle 60JIHb

Mexanuueckue BOJIHBI, yciioBus pacupoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHuUs
U januHa BoONHBL [lomepeunble W mponaosbHBIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

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

DNEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS M3JIY4YEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeloMiieHue, mnoispusanus, audpaxkuus, uHrepdepenuus. CKopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >71eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaAeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH Cpebl.

TexHu4yecknue yCTpOWCTBa M TMPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaJauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmtoenue natepdepeHny U AMPpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HaHC.

Halmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYIOM M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — JJIEKTPOMATHUTHBIX ~ BOJIH:  OTPa)K€HUE, MPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepQepeHIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpee.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxkeHHs cBeTa. [locTpoeHue n300pakeHUH B IJIOCKOM
3epKaie.

[Ipenmomnenue cBeTra. 3aKOHBI TMPENOMIICHHs CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucnepcus ceeta. CroxxkHbli cocTaB 6enoro cera. L{ser.

CobOwupatonue U paccewBaroniie JHH3BL. ToHKas nuH3a. DOKYCHOE paccTosHUE U
OmMTHYECKasl CHJIa TOHKOW JUH3BL. [locTpoeHne n300pakeHNi B COOUPAIOIINX M PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.



BonnoBast ontuka. Wurtepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HAOIIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIAaBHBIX
MaKCHMYMOB IIPH MaICHU MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUYECKOE MPHUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHEHOE pacHpoCTpaHEHUE, OTpPakKEHHWE U IpeloMieHHe cBeTa. Onruueckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojienab CBETOBOAA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

M3mepenne nokasaress IpesioMICHUS CTEKIIA.

HccnenoBanue CBONCTB N300paKeHHI B TMH3AX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeUAIBHONH TEOPUH OTHOCUTEJIBLHOCTH
['paHuibl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSl CKOPOCTH CB€Ta B BaKyyme, MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIlleHUE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYICOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs OKOS.

Pa3zpnen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u 3Heprun (GOTOHA C €ro YaCTOTOH. DHEprust U UMIYJIbC
dboToHa.

OtkpeiTue u wuccienoBanne (orodadpdexra. Ombiter A. . CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpexra.

Hasnenue ceera. OnbiTe [1. H. JIeOGenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuuyeckue yCTpoOIlCTBA M NpaKTHUECKOE NpUMEHEeHHe: (PoTodjaeMeHT, (OTOAaTUuK,
COJIHEeYHast OaTapest, CBETOIHO/.

Jlemoncmpayuu

®oTodQpeKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexra.



Cseroauog.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mozens atoMa. Iloctynarel bopa. 3nyyenue u nornomenue GOTOHOB MPU MEpexoje aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Jpyrol. Buapl cnexkTpoB. CHekTp YpOBHEW 3HEpPrUM aroma
BOZIOPOZA.
BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.
CHoHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHUE.
TexHudyeckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMITIBIOTED.
Jlemoncmpayuu
Mopuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
Hab6nronenue nuHeiyaToro crexkrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIME  CJIOXKHOCTb  CTPOCHMS  sApa. OtkpeiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra o onpeneseHuo cocTaBa pagioakTUBHOTO U3ITyYEHHUS.
CgoiicTBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTue mpoToHa W HeiTtpoHa. Hyknonnas monens siapa ['elizenOepra—lBaHeHko.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usinyueHue. 3akoH
PaaAMOaKTUBHOIO pacmaja.
OHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. JlegekT Macchl spa.
SAnepHsble peakiuu. [lenenne u CUHTES sa€Ep.
SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.
OnemMeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.
dyHnaMeHTaIbHbIE B3auMo/eicTBusA. EquHcTBO hrsnueckoit KapTUHBI MUpa.

TexHUYeCKHe YCTpOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast boMOa.

Llemoncmpayuu

CuéTurK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoOB 4acTHUIL (110 TOTOBBIM doTorpadusim).

Paspen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPUIMKH

Otansl  pa3BUTHS  acTpoHOMuHU. IIpukiagHOe W MHPOBO33PEHUYECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, IIIAHETHI, X BUANMOE JABHKECHUE.
ConHeuHas cucrema.



Connue. Conneunast akTuBHOCTh. Mctounuk sHeprum ConHna M 3BE3A. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTpPalbHBIA KJIACC — CBETHUMOCTbY». 3BE3MbI
[JIABHOM MOCIEAO0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpEMEHHBbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLMu CoslHIA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacimrabHas ctpykrypa Beenennoit. Meraranakruka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BaHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUISL OTIPEICIICHUS MTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3ukuM m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COLUAIBHOW H
THYECKOH cdepax OeATeTbHOCTH YelOoBEeKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UINYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUPa B 00ILIEM PSIay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOIE.

Me:xknpeameTHble CBSI3U

Uzyuenue kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocyiiecTBIseTCS € Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadvu ¥ TEXHOJOTHUH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIUMHU: CUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JIEMEHTapHBIX (DYyHKIIMIA,
NPU3HAKKU OJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe IOaI1 TNIOCKUX GUryp U 00bEMa Tell.

buonocus: snexrpuueckue SBICHUS B JKUBOW NIpHUpOJE, KojeOarelabHbIE BUKEHUS B
JKUBOM TpUpoJie, ONTHUYECKUE SIBJIICHUS B JKUBOM MpHUpOJE, NCHCTBHE pagualii Ha >KUBBIC
OpraHu3MBl.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTa/LIMYeCKash CTPYKTypa TBEPIBIX TEll,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN perIETKH, CIIEKTPaIbHbBIN aHATIU3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyH, (poTochEMKa 3eMHOM
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: NTMHUM DJIEKTPOIIEpEad, TE€HEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATED,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TEJNeBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeqHEero oOmiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJabTaThl OCBOCHHUA yueOHOro mpeamera «DHU3MKa» TOJKHBI OTPaXkarhb
TOTOBHOCTH M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUI, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
paclIMpeHre KU3HEHHOTO OIbITa U ONbITa ACSTENLHOCTH B IPOIIECCE Peau3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIIBHOMN IEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

MPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATHYCCKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMECHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIEHHWE K TOCYIApCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSIM POCCHUCKHIX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) AIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B ICATEIHLHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

HHTEpeC K pa3uuHbiM chepaM NpoPeCCHOHATHHOW JCATCIHHOCTH, B TOM YHCIIES
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K O0pa30BaHMUIO M caMO0Opa3oBaHUIO B 00jacTu (U3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBI, OCO3HAHHME TJIOOANBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



MJJAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHII B OKPYXAIONIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMYECKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  yPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIIBHOCTh NHINBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeliCTBHS
Bba3zoBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATh LENH AeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B pacCMaTPUBAEMbIX (DM3MUECKUX SIBICHUSAX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IENSIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PAOOTy B YCIOBUAX PEAIBHOT0, BUPTYAIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3zoBble ucciieqoBaTe/bCKHUe 1eHCTBUSA

BJIQ/IeTh HAyYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU TOHATHUSAMU U METOAaMH (HHU3UYECKOU
HAyKH;

BIIJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIBHOCTH MO TOJYYSHHIO HOBOTO 3HAHMS, €ro HHTEpPIpETaIlnH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHMs,, HaXOJUTh apryMEHThl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUMH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh IMOJNYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKHU
OIICHUBAThH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TONMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘ 0 COACPIKAHUA W3 UCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3UYECKOTO COACPKAHMS B pa3MYHBIX QopMmarax ¢ y4EToM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIM U CMATYATh KOH(MIUKTHL;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOUpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHI C y4éTOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, PACIpPElENATh POJIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOI0 YJaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIIAATh TO3UTHUBHOE CTPATETMYECKOE IIOBEIECHHWE B pPa3IUYHBIX CHUTyalusX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATEJIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHMPOBAHUIO U TPOSBICHUIO JPYAULIUH B 00JacTH (U3UKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQ/ICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUU
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIEATEIIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nporiecce qocTHKEHHS TMYHOCTHBIX PE3YIBTATOB OCBOCHHSI IPOTPAMMBI TI0 (PHU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MMOHUMATh CBOE AYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOLMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHXKECHUIO LEIH U YCIEXYy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE ApPYTuX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

HNPEAMETHBLIE PE3YJIbTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEpIUAIbHAS CHCTeMa OTCY€Ta, aOCOMIOTHO TBEPIOE TENO, WACATbHBIA Ta3, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIH ANEKTPUUYECKUMN 3aps] NPU pEeLICHUU
dbu3nYecKux 3a1a4;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSIMOJMHEWHOE IBWKEHHE, CBOOOAHOE TMAaJCHHE Te,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHME JKUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE O00bEMa Tel MpHU HarpeBaHUU
(oXJ1aXxIeHNUHN ), TETJIOBOE pAaBHOBECHE, UCTIAPEHUE, KOHICH AN, IIaBIeHUE, KPUCTAIITU3aIus,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIIEHUE AABICHUS Tra3a MpPU €ro HAarpeBaHUHM B 3aKPBHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI raza B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



OINUCBIBATH MEXAHUYECKOE JBUKECHUE, MCIIONIB3Ys (PU3NYECKHE BEIMUYUHBI: KOOPAMHATA,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONUCAaHUM MPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICT MCIOJB3YEMbIX BEJIWYMH, UX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpYTHMH BEJIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢du3nyeckue BEJMYMHBL: JIaBJICHUE Ta3za, TeMIleparypa, CpelHsAs KHHETHYecKas >SHeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMs U E€IUHMLBI, HAXOIUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIUYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKUE TMPOLECCH U SBICHUS, HCIONB3YsS (PU3MUECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MepBblil 3aKOH TEPMOJUHAMUKM, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pas3nuyaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (YOPMYIHPOBATH BHIBOIBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOIBI OIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHUCHUMOCTH MEXIY (U3MUECKUMHM BEIMYMHAMHM C HCHOJIb30BaHHEM
OpSAMBIX HW3MEPEHUH, IMpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHpPOBaTh pE3yJIbTaThl
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOmoiaTh MpaBuia 0€30MacHOro Tpyla MpH TNPOBEICHUM HCCIEI0BAaHUI B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nueckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 33Jjaudl BHIOUPATh (PU3UYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSCHHOTO 3HaUeHHsI (PU3MUeCcKON BEIIMIHHEI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTMYECKH HEIMPOTUBOPECYMBYIO LIETIOYKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [yl IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETAlMM U IPEJICTABICHUsS y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIAaHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O00A3aHHOCTH W IUIAHUPOBaTh JIEATENIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, a/JIeKBAaTHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHA COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TIPaHMILIBl TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeIIeHUN (PU3UIECKUX 3a]1a4;

pacrio3HaBaTh (pU3MYECKHUE SBJIECHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJIEHCTBHE MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsIpU3alUs CBeTa, JHMCIEpCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUIa TOKa, DJIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Mo, cuia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOsHHE M ONTHYeCKas CHJia JIMH3bI, IPU OINHUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3y4YCHHBbIE KBAHTOBBIE SBJIEHHUS W TPOIECCHI, HCHOJb3Yyd (U3HUECKUe
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIONIUE TAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHIMNBL  3akoH OMa, 3aKOHBI IOCJIEAOBATEIbHOTO W HApaJJIeIbBHOTO  COEIMHEHMS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJIEKTPOMArHUTHOM HMHAYKLUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXPaHEHMsI HMIYJIbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTo 3apsla, 3aKOH COXpaHEHUs
MaccoBOI0 4MCJa, MOCTynaTel bopa, 3akOH paguoaKTUBHOIO pacnajaa, MpU 3TOM pPas3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpesieNATh HAIpaBiIeHUE BEKTOpa MHIYKIHMHU MAarHUTHOIO IOJS NMPOBOJAHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: IMpu 3ToM  (OpPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIMYHH, TPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IpYU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBATh PE3y/IbTAThl MOJTYYCHHOW 3aBUCHMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOmUIl W TpaduKOB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEI0BaHMS;

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI M (OpPMYJbl, HEOOXOAMMBbIE Al €€ pelleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LEMOUYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBIICHMUS;

UCIOJIb30BaTh NPU PELIEHHMH Y4eOHBIX 3ajjad COBPEMEHHbIE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJy4aeMyro HH(popMaluio;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BbSCHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM SKOJIOTHYECKOT0 MTOBEICHUS B OKPYXKaIoLIeH cpene;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJIeKBaTHO OLIEHMBATh BKJIAJl KaXJOTO W3 YYaCTHHUKOB IpYIIbl B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmmoreia LIOK
' ARTHAYE https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > 05 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 Octosel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIE IIEPEXOMBI 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

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUUYECKU TOK. TOKH B 12 1 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 68 45

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 2 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
99 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuorexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' https://m.edso0.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE AP0 5

Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
61 Obobuiaromee nosropene 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

®du3uka — Hayka O IPUPOJIE.
Hayunslie MeToabI TO3HAHUA
OKpy»katolero mupa. Poip
JKCIIEPUMEHTA U TEOPHUH B IPOLIECCE
MIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B
¢uzuke. MozaenrpoBaHue
(bu3n4ecKUX SIBICHUH U MPOLIECCOB.
Hayunslie runoressl. MHCTpyKTaX 110
T.b.

Ponb 1 MecTo pusuku B
(bopMHPOBaHUN COBPEMEHHON
Hay4YHOW KapTUHBI MUDa, B
IIPAKTUYECKON AESITEIbHOCTH JIFOIEH.
Du3nvYecKue 3aKOHbI U TEOPHH.
I'panuIpl TPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpuHIMI
COOTBETCTBHUSI.

MexaHu4ecKoe JBMKEHHUE.
OTHOCUTENBHOCTh MEXAHUYCCKOTO

nerokeHus. [lepemenienue, CKOpOCTb.

Cucrema orcuéra. TpaekTopusi.

PaBHOMEpHOE IIPSIMOJIMHEWHOE
nsrxenue. [lepemelieHue, CKOpoOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c33e6

bubnmoreka [JOK
https://m.edsoo.ru/ff0c3508

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620



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

PaBHOMEPHOT'O IIPSIMOJIMHEUHOTO
nBwkeHus. ['padguk ckopoctu u
nepemenieHust. CpeaHsis CKOPOCTb.
CiioxeHue nepeMeneHuii u
CJIO)KEHUE CKOPOCTEH.

PaBHOYCKOpEHHOE NPAMOIMHENHOE
JBYDKEHUE. Y CKOPEHHE. MTHOBEHHAs!

5 ckopocTsb. [lepemenienue, CKOpocTh Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0c372e
[IPU PABHOYCKOPEHHOM JBUKEHUU.
I'paduku ckOpoCTH U MepeMeleHuUs.

5 CBobOoHOE TTafieHue. Y CKOpeHue bubnuorexa [JOK
CBOOOIHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
KpuBosmHeliHOE nBUXKEHUE.

JIBr>KeHre MaTepualbHON TOYKH 10
OKPY’KHOCTH C IIOCTOSTHHOM 110
MOJYJIIO CKOPOCTBIO. YTJ0Bast
7 CK(?SIOCTB JHfHeﬁHa;I CKOpOCTb. 0.5 Bubmorexa IOK
’ https://m.edsoo.ru/ffOc3ada
[lepron u yactoTta oOpaleHus.
LleHTpoCcTpeMHUTENBHOE YCKOPEHHUE.
CraproBasi IMarHOCTHYECKas
pabora
[IpuHIUTT OTHOCUTETBLHOCTH
8 F:HI/IJ'IHCH. NuepumnanbHble CUCTEMBI bubmorexa HOK
N https://m.edsoo.ru/ff0c3be8
orcueta. [lepBblii 3akoH HbroToHA.
Macca tena. Cuna. [lpuaiun
9 CYIICPIIO3HIINH CHII. BpTopoﬁ 3aKOH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HrroTona nist MaTepuanbHOM TOUKU
10 Tperuii 3akon Herotona s bu6mmoreka [IOK

MaTCpHaJIbHBIX TOUCK

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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https://m.edsoo.ru/ff0c3be8
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3akoH BceMUpHOro tsaroreHus. Cumna

11 Tsokectu. [lepBas kocMuveckas bubmiorexa LIOK
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Tpenue. Buasl Tpenus (moxos,

CKOJIb)KeHUs, KaueHus ). Cuia
tpenus. Cyxoe Tpenue. Cuiia TpeHus

13 CiOJII:)KeHZ); u ;fna TPCHHUS HOIIZOﬂ. bubnuorexa LIOK

https://m.edsoo.ru/ff0c3f76

Koadduuument tpenuns. Cuna

COTPOTHUBIICHUS IIPU ABUKCHUU TeJIa

B KHUJIKOCTHU WJIH Ta3e.

[TocTynarenbHOe U BpalareabHOe

BIDKEHUE a0COJIFOTHO TBEPIOTO
14 "Irlena. MoOMEHT cuiIbI OTHOCI:/IieﬂbHo bubmmorexa LIOK

https://m.edsoo.ru/ffOc41a6

ocu BpauieHus. [1neqo cuibl.

VYcnoBust paBHOBECUsI TBEPAOTO Tea.

NMnynsc MmaTepuasbHOM TOYKH,

15 CHUCTEMbI MaTEPUAIbHBIX TOUEK. bubnuotexa [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTUBHOE IBUKEHHUE.

PabGoTa 1 MOIITHOCTE CHITBL.

16 Kunernueckast sneprus bubnnorexka [JOK
MarepuanbHOi Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MECHCHUN KHHETUICCKOW YHEPTUU
[ToTennuanbHas SHEPTHUSL.

17 [ToTenumanpHast SHEPTHS yIPYTO bubnnorexa [JOK

ne(OpMUPOBAHHOMN MPY>KUHBI.
[loTenunanpHas sHeprus Tena

https://m.edsoo.ru/ffO0c461a



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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BOJIM3M IOBEPXHOCTH 3eMITU

IlorennmanepHele U
HenoTeHIanbHble cUibl. CBI3b

18 paboThI HEMOTCHIIUATBHBIX CHJI C bubnmoreka [JOK
MU3MCHEHUEM MEXaHUYECKOW YHEPrHU https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUn
Ob6opynoBanue naboparopuu
JlabopaTopuas padora Nel uentpa «Touka pocray,
«/ccnenoBanye cBA3M PabOThI CHIIBI IlIratus nabopatopHeli,
o MCXaHHUYCCKasad CKaMbs, 6pyc01<
C UBMEHEHUEM MEXaHUYECKOU . 9
19 JIEPEBSHHBIN, JIEKTPOHHBIN
SHEPIruu Tejla Ha MpUMeEpe CeKYHIOMEp C ATIHRAMH,
pacTsKEHUs PE3UHOBOTO KIyTa) MarHUTOYTPABJISEMbIE
I/IHCprKTa)K o Th. T'CpPKOHOBBIC JaTYHUKH
CeKyHaOMEpa
Kourpoabsnas padora Ne 1 o teme
P P bu6mmoreka [IOK
20 «Kunemaruka. Jlunamuka. 3aKOHBI
https://m.edsoo.ru/ff0c4b74
COXpaHEHUs B MEXaHUKE
OCHOBHBIE TIOJIOKEHUS
21 N bubmuorexa [JOK
MOJIEKYJIPHO-KUHETUUECKON TEOPHH.
P P https://m.edsoo.ru/ff0c4dc2
Bbpoynosckoe neuxenue. {udpdysus
Xapaktep JBUKEHUS U
99 B3aUMOJICCTBUS YaCTHI BEIIECTBA.
Mogenu cTpoeHus ra3os, XKUIAKOCTEH
U TBEPIBIX TEN
Macca u pazMepbl MOJIEKYI.
23 KomuuectBo BemectBa. [loctosiHHas
ABoraapo
24 TennoBoe paBHoBecue. Temmneparypa



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

u e€ uzmepenue. lllkana remneparyp
Henscns

WUneansusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcoiroTHas TeMIiepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUU
26 et I P bubmuorexa [JOK
nBkeHus moseky. [lkana
Y https://m.edsoo.ru/ff0c511e
temneparyp KenbBuHa. YpaBHeHue
MenaeneeBa-Kianeiipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlabGopaTopHas padora Ne2
«ccreoBanye 3aBUCUMOCTH MEKTY Obopynosarue nabopatopu
28 neHTpa «Touka pocTta)
rapamMeTpamMH COCTOSTHHS
Pa3pexKEHHOTO ra3a»
H3onporiecchl B €anbHOM ra3e u ux bubnuotexa [JOK
29
rpaduyeckoe npeICTaBICHIE https://m.edsoo.ru/ff0c570e
TepmoauHaMuueckas cuctema.
Buytpennss sneprus
TEPMOJAMHAMUYECKON CUCTEMBI U
30 c I())co(ISl e€ m3meHe Konuaectso bubmmorexa LIOK
I bl €€ n3MeHenus. KomnuecTs
https://m.edso0.ru/ff0c5952
TEII0ThI U paboTa. BHyTpeHHss
SHEPTHsI OJJTHOATOMHOTO HUJI€aTHHOTO
rasza
Bupael Terionepenaun:
a1 S SCH - Bu6miorexa [JOK
TEIIONPOBOIHOCTh, KOHBEKIIHS,
POBOAHOCT, https://m.eds00.ru/ff0c5c36
W3ITy4YCHHE.
30 Y nenbHas TEMIOEMKOCTh BEIIECTRA. bubmuorexa [JOK

KomnyecTBO TENIOTHI Ipu

https://m.edsoo.ru/ff0c5c36



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

Terionepenade. AanadaTHbIi
nporiecc

IlepBbIil 3aKOH TEPMOAVHAMUKHU U
€ro IIPUMEHEHNE K

bubmuoreka [JOK

33 uzomnporeccam.I'paduueckas https://m.edsoo.ru/ff0c5efc
MHTepHpeTanus padoThl rasa.

HeoOpatumocTs nporieccoB B

34 npnpg)le. Bropoit I3)2111(1011 bubmmoreia LIOK

https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHA

35 TemnoBeie MamuHbL. [I[puHIMT KX bu6mmoreka [IOK
nevicreus v KITJ] TErIoBoi MaliiHbl. https://m.edsoo.ru/ff0c600a

36 uxn Kapnao u ero KI1/{

37 DKOJIOTHYECKHE MPOOIEMbI
TETIOPHEPTETUKH

38 O606maromuit ypok «MomnekymsipHas bubnnorexa [JOK
¢u3nka. OCHOBBI TEPMOJMHAMHKI) https://m.edsoo.ru/ff0c6938
Kounrpoabsnas padora Ne 2 o teme

39 <<MOJIIG)KYJ'I$IpHa$II) ¢usuka. OCHOBBI bubmmorexa LIOK

https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI)

40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnoreka [JOK
Vcniapenue u KUmeHune https://m.edso0.ru/ff0c63b6
AOcomoTHas U OTHOCUTEIbHAS
BJIAJXHOCTh BO3/1yXxa. HachlleHHbIN

41 nap. YILCJ'ILHaHI”[F}:;IHOTa n bubmorexa HOK

https://m.edsoo.ru/ff0c64d8
nmapoo0pa3oBaHus. 3aBUCUMOCTh
TEMITEPATYPHI KUTICHUS OT JaBJICHUS.
42 TBépnoe teno. Kpucrammueckue u bub6nuorexa [IOK

amMop¢HbIe Tena. AHU3OTPOIHS

https://m.edsoo.ru/ff0c65f0



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

CBOWCTB KpHUCTAILIOB. Kuakue
Kkpuctajuibl. COBpeMEHHbIE

MaTepHuabl
IInaBnenue U KpucTaLIM3aIus.
43 VnenbHas TGHJIIZ)Ta HJIaBJIeI];II/ISI. bubmnorexa LIOK
https://m.edsoo0.ru/ff0c6708
Cybnumarust
44 YpaBHEHHE TEIJIOBOTO OamaHca Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6820
OnekTpusanus Tea. DIEKTPUICCKUN
45 3ap;1L[.pI[BaL113HILa aneKTpI/IzIZ:CKHX bubmorexa [IOK
https://m.edsoo.ru/ffOc6bcc
3apsJI0B
[IpoBOAHMKH, TUAICKTPUKH 1
46 H(I))HyH]CI)lOBO,I[HIfKI/I. 3aK(I:H COXpaHEHUs Bubmiorexa LIOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO0 3apsiaa
B3anmoneiicTBue 3apsioB. 3aKoH
47 KyHOHaflToqequﬁ r;n};KTpI/IquKI/H71 Brbmiorexa LIOK
https://m.edsoo.ru/ffOc6ce4
3apsl. DIEKTPUUYECKOe ToJIe.
Hanpsk€HHOCTB 3JIEKTPUYECKOTO
48 nosist. [IpuHIDmn cynepno3unuu bubnnoreka [JOK
AJIEKTPUUYECKUX TOJIeH. JInHuM https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui1 3J1eKTpoCTaTHIECKOro
49 oJA. HOTCHHI/IaJIPPaSHOCTB bubmorexa HOK
https://m.edsoo.ru/ff0c6f00
MTOTEHITHAIOB
[TpoBOTHHMKY U AUDJICKTPUKHU B
50 3J1peKTpI([)CTaTHq:([:K0M norj)le. bubamorexa IOK
https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IPOHUIIAEMOCTh
51 OnekrpoémkocTh. KoHmeHncaTop bubmuorexa [JOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

https://m.edsoo.ru/ff0c7126

BHGKTPOéMKOCTB IIJIOCKOI'O

bubmuorexa [JOK

52 KOHJICHCATOpa. DHEPrus
P P https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCATOpa
ObopynoBanue nabopaTopun
JlaGopaTopHas padora Ne3 nentpa «Touka Pocra»
53 "V3MepeHue 2MeKTPOEMKOCTH 1 HATHHK TOKA, aMIIEPMETP
JABYXIIPEACIbHBIN, HCTOYHUK
n
konzaeHcaropa" Muctpykrax o T.b. [UTaHUs1, KOMIUIEKT TIPOBOJIOB,
PE3UCTOPHI, KITF0Y
[TpunIUM NECTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAILHOTO
54 amnmnapara, CTpyHHOT0 pUHTEPA.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3zeMJIeHrE IEKTPOIPUOOpPOB
DNEeKTPUYECKUM TOK, YCIIOBUS €TO
cyuectBoBaHus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsbxenue. McrouHnuku
55 toka. Conpotusiienue. 3akoH Oma
JUTSl y4acTKa LEeMu. DIIEKTPUIECKOoe
CONIPOTUBJICHUE. Y IEJIbHOE
COTPOTHUBIICHNE BEIECTBA.
[TocnenoBarenvHOE, MapaIebHOE, Bu6miorexa [OK
CMCIIAHHOE COCMHCHNC https://m.edsoo.ru/ff0c74f0
IIPOBOJHUKOB. O6opynoBanue J1abopaTopun
56 JlaGopaTopnasi padora Ned 0.5 uentpa «Touka Pocra»
«3ydeHne CMEMaHHOroO COeIMHEHHUS Harauk Toka, amnepmerp
JABYXTIPEACITbHBIN, HCTOYHHUK
PE3UCTOPOB» MUTaHUs, KOMIIJICKT MPOBOJIOB,
Nucrpykrax no T.b. PE3UCTOPBI, KITHOY
57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bu6mmoreka [IOK



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

Toka. 3akoH Jlxoyns-Jlenua.
MOUIHOCTD IEKTPHUUECKOTO TOKA.

https://m.edsoo.ru/ff0c7838

58

59

60

DneKTpOoABMKYIIAs cuja U
BHYTPEHHEE CONPOTUBIICHUE
HCTOYHUKA TOKa. 3akoH OMa 11
MOJTHOU (3aMKHYTOM) AJIEKTPUUECKOM
uenu. Koporkoe 3aMmbikanue.
JlaGopaTopHas padora Ne5S
«M3mepenue D/IC ucTtouHuKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS
Nucrpykrax no T.b.

9HeKTp0HHa$I IIpOBOANMOCTD
TBép,I[LIX METaJUIOB. 3aBUCUMOCTh
COIIPOTUBJICHHUA METAJLJIOB OT
TEMIICPATYPHhI. CBerHpOBOI[I/IMOCTL

DNEeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

ObopynoBanue nabopaTopun
ueHtpa «Touka PocTa»

JlaTunk TOKa, aMriepMeTp
JIBYXTIpEIEIbHBIH, HCTOYHUK
MIUTaHMS, KOMIIIEKT IIPOBOJIOB,
PE3UCTOPBI, KIIIOY

61

[TonynipoBOAHUKH, UX COOCTBEHHAS U
MpUMecHas MpoBoAUMOcTh. CBOMCTBA
p—n-niepexona.
[TonynpoBoIHUKOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

63

DIEeKTPUYECKHM TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAIIMS.
DIIEKTPOJIN3

DNEeKTpUYECKH TOK B razax.
CaMOCTOSITENbHBIN U
HECAMOCTOSITEIbHBIN pa3psl.
Momnuawns. I1na3zma

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae



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

DneKkTpudecKue npudopsl U

64 YCTPOMCTBA U UX MPAKTHUUECKOE 1 bubmuorexa [JOK
npuMeHeHue. [IpaBuia TEXHUKH https://m.edsoo.ru/ff0c86fc
0e301MacHOCTH

65 O6o06maromuit ypok 1 bubnmoreka [JOK
«DJEKTPOAUHAMHUKAY https://m.edsoo.ru/ff0c88be
KounrpoabsHnas padora Ne3 no teme

66 «Qnekrpocraruka. [TocTosHHBIM 1 1 bubnnorexa [JOK
AJIEKTPUUECKUil TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpelIax»

AHanu3 KOHTPOJIbHOM pabOTHI.
67 Hrorosoe Te(f”)[I/IpOBaHII/:e 10 TeMam 1 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c8c56
10 xnacca

68 O6o6matomuit ypok mo temam 10 1 bubnnoreka [JOK

KJacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 45

[NPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
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11 KJIACC

N KoumnuectBo yacos Hdara DJIeKTpPOHHbIe HU(POBBIE
Il/-lI Tema YpoOKa Beero K()HTp()ﬂ],HLIe HpaKTI/I‘IGCKI/Ie N3y4eH oﬁpasosaTeanble
padoThI padoTshI us pecypcel
[TocTossHHBIE MATHUTHI U UX
B3auMO/JIeicTBUE. MarHUTHOE ToJIE.
BexTop MarHUTHON MHIYKIUU.
IMpuHIHMn cynepHE)BI/IIII/II/I bubnunoreka LIOK
MarHHTHHf oxeit. Jlutiit 1 https://m.edso0.ru/ff0c9778
MarHuTHOM uHaykuuu. Kaptuna
JMHUNA MarHUTHOM MHAYKIIUH OIS
MOCTOSIHHBIX MarHUTOB.
Nucrpykrax no T.b.
MarauTHo€e noJie MPOBOIHUKA C
TokoM. KapTuHa JITMHUN MHIYKIIUU
MarHUuTHOTO TOJIS JJIMHHOTO
MPSIMOTO TPOBOJHUKA U 3aMKHYTOTO 1 bubmuorexa [JOK
KOJIBIIEBOTO MTPOBOJIHUKA, KATYIIIKA https://m.edsoo.ru/ff0c98fe
¢ TokoM. OnbIT Opcrena.
BzaumopeiicTBue mpoBOAHUKOB C
TOKOM
bubmuorexa [JOK
JlaGopatopuas paGora Ne 1 https://m.edsoo.ru/ff0c98fe
O6opynoBanue nabopaTopuu
«M3yueHne MarHuTHOTO IOoJIs 1 1 nentpa «Touka Pocra: jarunk
KaTy]_HKI/I C TOKOM» MAar"sMTHOIroO 110JIs1, JaBa IITaTuBa,
KOMILJICKT poOBOAOB, HCTOYHUK
TOKa, KIII0Y
JleficTBME MarHuTHOTO MOJISI Ha 1 1 bubmuoreka [JOK



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

IPOBOAHMK ¢ ToKoM. Cuiia Amrepa,
e MOJyJb ¥ HallpaBJICHHUE.
JlaGoparopHasi padora Ne2
«Uccnenosanue neicTBUA
MIOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM)

JleficTBMe MarHuTHOTO MOJISI Ha
JBUKYIIYIOCS 3apSKEHHYIO
yactuny. Cuna Jlopenua, e€ Moayib
Y HampasjieHue. [[BrxeHue
3apsKEHHOW YaCTHIIbI B
OJIHOPOJIHOM MarHUTHOM TIOJI€.
Pa6ota cunsl Jlopenna

DJIEKTPOMAarHuTHask UHIYKIUS.
IToTok BEKTOpa MarHUTHOM
uaaykiuu. JJ1C uaaykun. 3akoH
AJIIEKTPOMATHUTHON UHAYKITUU
®dapanes

Bxoanasi kKOHTpoJIbHas1 padoTa

https://m.edsoo.ru/ff0c9ac0

ObopynoBanue nmabopaTopun
nentpa «Touka Pocra»: natumk
MarHuTHOI'O IIOJIS, JiBa IITATHBA,
KOMIUIEKT  MPOBOAOB, HCTOYHUK
TOKA, KIIF0Y

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

BuxpeBoe anexkTpuyeckoe mnoiie.
DIEeKTPOABMKYIIAS CUJIA UHIYKIIUN
B IIPOBOAHUKE, IBMXXYIIEMCS
MOCTYNATENbHO B OJHOPOTHOM
MarauTHOM nosie. [Ipasumo Jlenna.
JlabopaTopnasi paGora Ne3
«MccnenoBanue sIBICHUS
IIEKTPOMArHUTHOW MHAYKIIMH»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cal50

Ob6opynoBanne naboparopun
ueHtpa «Touka Pocra»: natuuk
MAarHATHOI'O IIOJS, JBa IITaTUBA,
KOMIUIEKT  IPOBOAOB, HCTOYHHK
TOKa, KJIF0Y

NHaykTUBHOCTE. SIBIIEHME
camounaykuuu. IJC

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



https://m.edsoo.ru/ff0c9ac0
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

CaMOMHIYKIIUU. DHEPrust
MarHUTHOT'O MOJISL KATYIIKU C TOKOM.
DJEeKTPOMarHUTHOE T0JIe

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,

9 AJIEKTPOMATHUTHI,
3JICKTPOJIBUTATEIb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII,
UHAYKIIMOHHAS TeYb
O6o0maromuii ypok «MarHuTHoe
10 3 P bu6mmoreka [IOK
nosie. DJIEKTpOMarHuTHas
P https://m.edsoo.ru/ff0cab82
UHIYKIHSD)
KonTpoabHas padora Ne2 o teme
11 M P P bu6mmoreka [IOK
«MarnurtHoe 1ose.
https://m.edsoo.ru/ff0cad58
DNIeKTpOMarHuTHasT WHIYKITUS
KonebarenbHas cucrema.
CB00OTHBIE MEXaHUYECKHUE
KosneOaHus. 'apmoHnyeckue
konebanus. [lepuon, yacrora, bubnuotexa [JOK
12 9
aMILIATYy/a U (a3a KoJeOaH . https://m.edsoo.ru/ff0caf06
[IpyxvHHBINM MAasATHUK. Y paBHEHUE
TapMOHUYECKHUX KOIeOaHUH.
[IpeBpamienue snepruu
O6opynoBanue 1aboparopuu
Jlaboparopnasi padora Ne 4 nentpa «Touka pocTay,
«HccnenoBanue 3aBUCUMOCTHU 1. koMIIBIOTED, nporp.aMMa hiue
13 TIeproIa MaIbIX KoJIeOanuii rpy3a msmepennit Releon Lite, naraik

HA HUTU OT IJIMHBI HUTU U MAaCChI
rpy3a» Uucrpykrax no T.b.

YCKOPEHUs, pyJeTKa WU JINHEHKa,
npy>kuHa (Habop MpYy>KUH
OJIMHAKOBOM JJIMHBI Pa3HOU
KECTKOCTH), TPY3 C KPIOYKOM,



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

JIBYXCTOPOHHUI CKOTY U IITaTHUB C
JIANKOM, 3JIEKTPOHHBIE BECHI.

2. KOMIIBIOTEP, AATYUK YCKOPEHHUS,
Ipy3 ¢ KPIOUKOM, JIETKas U
HEepacTsLKUMasi HUTh, pyJIeTKa

14

15

KonebarenbHblil KOHTYD.
CBOOOIHBIE AIIEKTPOMATHUTHBIC
KOJICOaHUsI B HICaTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHS
MEXy MEXaHHYCCKUMU H
AIIEKTPOMATHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJICATIBHOM
K0J1e0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbh9c4

16

[Ipencrasnenue o 3aTyxarmux
Kosie0aHusX. BolHyXeHHBIE
MeXaHUYecKue KojaeOaHus.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs

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

17

[IepeMeHHBIH TOK.

CuHyconabHbIN IepeMEHHBIN TOK.

MOoIHOCTb IEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HATIPSKEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IponssocTso,
nepegava u norpedieHue
IIEKTPUYECKON SHEPTUU

19

VY CTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKQ, F€HEpaTOpa MEPEMEHHOTO

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



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

TOKa, JINHUM 3JIEKTpoIiepeaay

20

DKOJIOTMYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosb3zoBanus
ANEKTPOIHEPIUU B OBCEIHEBHOM
JKU3HU

21

MexaHnueckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CkopocTb pacnpocTpaHEHUs U
JUIMHa BOJIHBL. 1lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI.
WNutepdepentius u qudpaxims
MEXaHUYECKUX BOJIH.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

23

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricora Tona. TemOp 3Byka

DJIEKTPOMAarHUTHBIE BOJIHBI, UX
CBOWCTBA U CKOPOCTH. Y CIIOBUS
W3JIyYEHHS DJIEKTPOMAarHUTHBIX
BOJIH. B3anmHas opueHTanus
BekTOpoB E, B, V B
ANEKTPOMArHUTHOM BoHe. [1Ikana
ANIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3eKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY.

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIMTIBI paTHOCBS3U U
TCJICBUACHUS. Pa3suTtne CpEaAcCTB
cBs3u. Paguonokanus.
DIIEKTPOMarHUTHOE 3arpsi3HEHUE
OKPYKaroILEeH Cpebl.



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KonTpouabnas padora Ne3

bubmuorexa [JOK

25 «Koiebanust 1 BOJHEBI https://m.edso00.ru/ffOcc6f8
[IpsimonrHENHHOE pacpoCTpaHEHUE
26 CBETa B OJIHOPOJHOM CpeIE. bubnmoreka [JOK
ToueuHnslii ©cTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBeTa. 3aKOHbI
27 OT;)a)KeHI/Iﬂ cera. [loctpoenue bubmmoreia LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paXKeHHI B TUIOCKOM 3€pKajie
[Ipenomnenue ceera. [TomHoe
28 BHYTPEHHEE OTpa)KCHUE. bubmuorexa [JOK
[IpenenbHBIiA Yo MOJIHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAXKEHUS.
bu6nmoreka [IOK
JlaGopaTopHnas padora Ne5 https://m.edsoo.ru/ffOcd67a
29 «3mepenune nokasarens Ofﬁp};ﬂ((:;iivllcea Pocra :a6oparoppm
MPEJIOMJIEHUS CTEKIIA» ﬁpH?Ma’ SKpat, namra ¢
Nuctpykrax no T.b. KOIMAYKOM, H3MEPUT.JIEHTA
JIunzel. Cobuparonue u
paccenBaronye JuH3bl. TOHKas
nrH3a. POKYCHOE PaCCTOSAHUE U
30 ONTHUYECKask CUJIa TOHKOM JIMH3BI. bubmuotexa [JOK
[Toctpoenue nzobpaxxeHuii B https://m.edsoo.ru/ffOcddle
COOMPAOIINX U PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOU JIUH3BI.
YBenuueHue, 1aBaeMoe JUH30M.
JladopaTopHas padora Ne6 Obopynosarue nabopatopun
31 nentpa «Touka Pocra»

«Hccnenosanue cBONUCTB

Cobwupatomas JIMH3a, dKpaH, JamIia



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

M300paXCHHI B TMH3AX)
Nuctpykrax no T.b.

C KOJITAaYKOM, UBMEPUT.JICHTA

Hucniepcus cBera. C0XXHBII cOCTaB
Oenoro cBera. L{Ber.

Ob6opynoBanue naboparopun

32 JlaGopaTopnas pa6ora Ne 7 uentpa «Touka Pocra»
«Habmonenne aucnepcun cBeTay
Nuctpykrax o T.b.

WuTepdepenmus ceera.

33 KorepenTHblE HCTOYHUKH. bubnnorexa [HOK
Hudpakuus cBera. JndpakimonHas https://m.edsoo.ru/ff0ced22
pelérka

34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPsI U yCTPOHUCTBA

35 U YCIIOBHSI X 0€3011acHOTO
IIPUMEHEHHUS
['panuibl MpUMEHUMOCTH

36 KJIaCCUYECKOM MEXaHHUKH. bu6nmoreka [IOK
[TocTynaTs! crienuanbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCUTEJIBHOCTH
OTHOCUTENBHOCTh

37 OJTHOBPEMEHHOCTH. 3aMe/IJICHHE bubmorexa HOK

https://m.edsoo.ru/ffOcfa42
BPEMEHHM U COKPALLEHUE JITUHBI
OHeprus ¥ UMITYJIbC

38 pensTuBUCTCKON yacTulibl. CBA3b bubnnoreka [JOK
MacChl C SHEPTUCH U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKos

39 KontpoabsHasi padora Ne 4 bubnuoreka [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

«Ontuka. OCHOBBI CIIEIHAIBHOMN
TEOPHH OTHOCUTEIIHHOCTH

https://m.edsoo.ru/ffOcf6f0

®otonsl. opmyiia [1nanka.

bubmuorexa [JOK

40
DHeprus 1 uMItysibc GoToHa https://m.edsoo.ru/ffOcfel6
O
o | ommen e
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
o ;auKOHLI (})OToa(b(i)quTa. (;’(gaBHeHHe BuGmorexa LIOK
wHIITeNHa 1719 hotodddexra.
g https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodaddexra
P i Butmorexa LIOK
seBa. A https://m.edsoo.ru/ff0d04a6
cBera
TexHuueckne yCTpoucTBa U
MpPaKTUYECKOe TPUMEHEHHE:
44
dboTorneMeHT, GOTOATIUHK,
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemenue 3amau no reMe «9JI€MEHTEI bu6mmoreka [JOK
KBAHTOBOU ONTHKI) https://m.edsoo.ru/ff0d0302
M T .0
" ; oz[eg)b aT(;h;a (;Mco:HaH MBITHI BuGmiorexa LIOK
C3CPOOPAA HO PACCEARHIO O https://m.edsoo.ru/ff0d091a
yactull. [Inanerapuas Moaens aToma
bu6mmorexa [IOK
47 IT b
OCTYTIATRI bOpa https://m.edsoo.ru/ff0dOafa
W3nydyenune u mornomeHrne GOTOHOB
48 IIPHU IIEPEXO0/I€ aTOMa C OJTHOTO bubnnoreka [JOK

YPOBHS SHEPTUH Ha Apyroil. Bupl
CIIEKTPOB

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BomnnoBrie cBolicTBa yacTul. BorHE
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHUE

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

50

OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa nmo
OIIPEJICIICHUIO COCTaBa
PaAMOAaKTHBHOTO M3ITYUCHHUS

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

o1

CaoticTBa anbda-, 6era-, ramma-
u3iydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKppITHE IPOTOHA U HEUTPOHA.
Hzotomnel. Anbda-pacna.
ONEKTPOHHBIN U MO3UTPOHHBIN
Oeta-pacrnan. ['amMmma-u3inydeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.

S nepublie peakuuu. A nepHbii
peaktop. [Ipo6iemsl, IEPCIEKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI IEPHOM
YHEPTEeTUKHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTUllbl. OTKpbITHE
Mo3uTpoHa. MeTo bl HAOIIOICHUS 1
pEeruCTpaIyu JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHaaMeHTaIbHbIE
B3auMoOAeUCTBUSA. ENMHCTBO
(bu3MYECKOI KapTUHBI MUPaY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro neba. Co3Be3nus,



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

APKUE 3BE3/bI, INIAHETBI, UX
BUAMMOe ABmkeHue. CollHeUHas
cucTeMa

56

57

Connne. ConHedHass aKTUBHOCTb.
Wcrounuk sneprun CosHua u 3BE371

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKH. 3BE3/1bI TJIABHOU
1ocJieI0BaTebHOCTU. BHyTpeHHee
cTpoeHnue 3B€311. COBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKICHUH U
sBostonny CosHLa U 3BE31

58

Muineunsiii [1yTe — Hama
lNanmaxruka. [lonoxxenue n
nxenre CoiHia B [NamakTuke.
lNamakTuku. YEpHbIE ABIPHI B s1pax
rajlakTUK

59

60

61

Bceenennas. PasOeranue rajakTHk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MerarajgakTuka

Hepermennsie npodiaembl

ACTPOHOMUH

KonTpoubnas pabora NeS
«DNEeMEHTBI aCTPOHOMUH U
acTpou3uKI»

62

O6o06matomuii ypok. Pons puzuku
¥ aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH




YCIO0BCKa

63

64

65

66

67

O6o6matromuii ypok. Ponbs u mecto
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

O6o06maromuii ypok. Posb
(bu3HYECKOM TeOprH B
(hOopMUPOBAHHUH TIPEIICTABICHHUIA O
¢du3nvecKoil KapTHHE MUpa

O6o6maromuit ypok. Mecrto
buznyecKoil KapTUHBI MUpPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayUHBIX
MPEJCTABICHUN O IPUPOJE
[ToBTOpeHue TeMbl "MarautHoe
noJie. JJIEKTpOMarHuTHas

"o

unaykuua", "ontuka", "KBanroas
¢duzuka"

Hrorosasi KOHTpOJIbHAsI padoTa

68

AHanM3 UTOrOBOM KOHTPOJIHHOU
paboThI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

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



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1.

2.

®duswuka, 10 kmacc/ Mskumes ['.5., Byxosues b.b., Corckuiit H.H. mox penakuueit
[TappentreBoit H.A., Akunoneproe obmectBo «M3narensctBo «IIpocBemenue»
®dusuka, 11 kmacc/ Msakumes I'.J1., bByxosues b.b., Hapyrun B.M. nox penakmueit
[TapdenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

10.

11.

®wuzuka. 10 knace. YueOHUK 1t 001eo0pa3oBaT. OpraHu3aluii ¢ MpHIL.HA JIEKTPOH.
HocuTene: 0a30BbIi U TpodrnbHBINA ypoBHK/ .51, Mskumes, b.b. bByxosnes, Corckuit
H.H./ M.: IIpocemenue, 2020.

Kynepmrreitn F0.C. ®usuka. luddepeHunpoBanHbie KOHTPOJIbHBIE PaOOTHI.7-

1 1xmacc.CII6.: U3na. lom «CentsiOpn», 2015.

COopnuk 3anay no ¢usuke. 10-11 kmacesl (x yuebnukam ['.5. Mskumesa u.ap.) — M.:
Ok3amen, 2019.

Ouzuka. 3anaynuk. 10-11 ki.: [Tocobue mist o6meoOpazoBat. yupexaeHuit / PriMkeBu4
A.TI. - M.: [Ipoca, 2019.

TemaTtuueckue caMoCTOsITeNIbHbIE U KOHTPOJIbHBIE paboThl o ¢usuke. 10 kiacc. / O.U.
['pommeBa.- M.: Dx3amen, 2017.

A.I1. PeiMkeBuu. COopHuKk 3a1a4 no ¢usuke. Mocksa, [Ipoda, 2017 r

OpoHTATBHEIC Ta00pPaTOpHBIE paOdOTHI 1O Gu3nke B 7-11 Kiraccax 001meodpa3oBaTeIbHBIX
yupexnaenusx: Ku. s yaurens / B.A. Bypos, F0.1. [luk, b.C. 3BopbIkuH U Ap.; O pe.
B.A. Bypoga, I'.I'. Hukudoposa. - M.: IIpocsemienne: Yueb, mur., 2015

JI. A. Kupuk. ®uzuka 10. COOpHUK CaMOCTOSITENFHBIX M KOHTPOJBHBIX paboT. MockBa
«Mnexca» 2019 1.

®dusnka. 10 kacc: TEXHOJIOTMUECKUE KapThl YPOKOB 1o yueOHuKy I'. 5. Mskuiuesa, b.b.
byxoBuesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareituenxo.- Bonrorpan: Yuurens. 2019.
I".B. Mapkuna ®@usuka 10 kinacc. [Toypounsie miiansl no yueonuky I'.51. Mskumesa, b.b.
byxoBuesa. B.: Yuurens, 2020.

COOpHUK TECTOBBIX 3a/IaHUM AJII TEMATHUECKOTO M UTOroBOTr0 KOHTpoIs. dusuka 10
knacc. M.: «Murennext-Lentp», 2019

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. bubnunoreka [IOK https://m.edsoo.ru

2. https://resh.edu.ru

3. https://yaklass.ru

4. ht
5.ht

tps://edu.skysmart.ru
tps://urok.apkpro.ru






