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MHNOACHUTEJBHASA 3AIINCKA
Pabouas nporpamma cocraBieHa Ha OCHOBE CJIEIYIOIINX JOKYMEHTOB:

- ®enepanbhbiid 3aKk0H Ne 273-D3 ot 29.12.2012 «O6 obpazoBanuu B Poccuiickoit deneparum.

- Ilpuxaz MunuctepctBa oopazoBanus u Hayku PO ot 17 mas 2012 r. N 413 «O0 yTBepxkaeHun (eaepatbHOro ToCy1apcTBEHHOTO
00pa30BaTeNbHOrO CTaHIApTa CPEAHEro 00IIEro 00pa3oBaHU

- [Ipuka3z Munucrepctsa npocsemerns Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 “O BHeceHnU U3MEHEHUH B (heaepabHbIN
rOCYJapCTBEHHBII 00pa30BaTENbHBIA CTAHIAPT CPEAHEr0 00IIero 00pa3oBaHusl, yTBEPKIACHHBIN MPUKa30M MUHUCTEpCTBa 00pa30BaHUs M HAYKU
Poccuiickoit ®eneparuum ot 17 mast 2012 1. Ne 413” (3apeructpupoBan 12.09.2022 Ne 70034)

- [Ipuka3z MunuctepcTBa npocBemienus Poccuiickoit @eaepanun ot 18.05.2023 Ne 371 “O06 yrBepxkaeHuu denepaibHON 00pa3oBaTeIbHON
IIPOrpaMMBbI cpeaHero oomero oopasobanus” (3apeructpuposan 12.07.2023 Ne 74228)

-Ilopsimox opraHu3anMu M OCYILIECTBJICHUS OOpa30BaTENbHON JAEATEIbHOCTH MO OCHOBHBIM O00II€00pa3oBaTeNbHBIM IpOrpaMMaMm —
o0pa3oBaTeNbHBIM MPOTPAMMaM HAYaJIbHOTO OOIEro, OCHOBHOTO OOINEro, CpeaHero oO0mero o0Opa3oBaHUs, YTBEPXKIACHHBIA IPHKA30M
Muno6pnayku Poccun ot 22.03.2021 Ne 115.

- IlocranoBnenue I'maBHOro canmrapuoro Bpaya P® or 28 centsaops 2020 Ne28 «O06 yrBepxkaenuun CaHUTapHO-3IHAEMHUOIOTHYECKUMH
npaBwiamu 1 HopMmatuBamu CII 2.4.3648-20»

- IloctanoBnenue I'maBHOro rocynapctBeHHOro canutapHoro Bpada P® ot 28.01.2021 Ne 2 «O06 yTBepkKA€HUNU CAaHUTAPHBIX MIPaBWII U HOPM
CAHIIuH 1.2.3685-21 «['urnenuveckre HOPMATHUBBI U TpeOOBaHUS K OOECIEUEHUIO OE30MaCHOCTH U O€3BPEAHOCTH JJs YejoBeka (aKkTOpOB
Cpelibl OOUTaHUS»

- IIpuka3z Munnpocsemenus Poccuu ot 20 mas 2020 roga No254 «O0 ytBepxkaeHuH (GeAepalbHOrO MepeyHs: yueOHHMKOB, JOMYIIEHHBIX K
HCIOJIb30BAaHUIO NIPU pean3alui HMEIOLIUX TOCYJapCTBEHHYIO aKKpeAUTAlUI0 00pa3oBaTeNIbHBIX MPOTpaMM HadajlbHOTO OOIEro, OCHOBHOI'O
o0111ero, CpeIHero o0IIero 00pa3oBaHus OpraHU3aMUSIMU, OCYIIECTBIISIIONTUMU 00pa30BaTEIbHYIO JIEATEILHOCTDY;,

- npuka3 Munnpocsemenuss Poccun ot 23 gexabpst 2020 roga Ne766 «O BHeceHMHM M3MEHEHHMH B (efepalbHbI MepeueHb y4eOHUKOB
JIOMYIIEHHBIX K MCIIOJIb30BAHUIO MMPH pEAU3allid HMMEIOIIHUX TOCY/lIapCTBEHHYIO aKKpEeIWUTAlUI0 00pa30BaTEIbHBIX MPOrpaMM HayaibHOIO
o0I11ero, OCHOBHOrO 001Iero, cpeaHero oOmero o0pa30oBaHUS OpraHU3aAlMsIMU, OCYLIECTBISIOIMIMMU OOpa30BaTEeNbHYIO JAEATEIbHOCTD,
YTBEPKICHHBIN MpuKa3zoM MunHucTepcTBa npocsenienus Poccuiickoit deneparuu ot 20 mast 2020 roma Ne254y;

- [Ipuka3 Munucrepctsa npocsenieHus PO ot 02.08.2022 Ne 653 «O06 yrBepxaeHUH (eaepaTbHOrO NepedHs AIEKTPOHHBIX 00pa30BaTEeIbHBIX
pecypcoB, JOMYIEHHBIX K UCIOIb30BaHUIO MPH peau3allii HMEIOIINX roCyJ1apCTBEHHYIO aKKpeIuTaluoo oopasosarenbHbix nporpaMm HOO,
000, COO» (3apeructpuponan 29.08.2022 Ne 69822)

- YcTaBa MyHHIIMTIATHHOTO OI0/KETHOTO 00111€00pa3oBaTeIbHOTO yupexaeHus «KymyHauHckas cpemHssi o0meoopa3oBaTenbHas mkosaa Ne
3» KynynamHckoro paiioHa AJITaliCKOTO Kpas, YTBEPXKIACHHOTO IMPUKA30M KOMHUTETa 1O OOpa30BaHUIO U JieJIaM MOJIOAEKH aIMUHUCTPAIIN
Kynynaunckoro paifona Anraiickoro kpas.

- OcHOBHO# 001eo0pa3oBaTeNbHON MporpaMmsbl cpenHero odmiero obpazoBanust MBOY «Kymynauuckas COILL Ne3» yTBepkaeHHOM
npukaszoM aupekropa ot 30.08.2023 Nel19.



-IIporpammsl Bociutanuss MBOVY «Kynynnunckas COLI Ne3»

[Iporpamma o ¢u3uke 6a30BOTO YPOBHS Ha YpOBHE cpeaHero obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKCHUM U TpeOOBaHUH K
pe3yibTaTaM OCBOSHHS OCHOBHOM 00pa3zoBaTellbHOW mporpammbl, npeactaBieHHbIX B @I'OC COO, a Taxke ¢ yu€toM denepalbHON pabodeit
IporpaMMbl BOCIIHUTaHHS M KOHICNIUM NpenojgaBaHus ydyeOHoro mnpeaMera «®Pusumka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoin
denepanyy, pearn3yonX OCHOBHbIE 00pa30BaTeIbHBIC IPOTPAMMBI.

Copep:xanue mporpamMmsl o GpU3UKe HANPaBICHO Ha POPMUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOydatomuxcs 10—11 kimaccos
npu oOyueHUU uxX (¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESITENLHOCTHOro mnoxaxona. IlporpamMma mo ¢usmke cCOOTBETCTBYET
tpeboBanusiMm OPI'OC COO K IUIAHUPYEMBIM JUYHOCTHBIM, MPEIMETHBIM M METAlpeIMETHBIM pe3yjbTaraM OOydeHHUs, a TakXKe YJUTHIBAET
HEOOXOMMOCTh peaTU3alliil MEXKIPEIMETHBIX CBA3€H (PM3UKM C €CTECTBEHHO-HAyYHBIMH YUEOHBIMH NIpeaMeTamMu. B Hell ompememnsroTcs
OCHOBHBIE LI€JIM U3y4eHUs (PM3UKHU Ha YPOBHE CpeJiHero o0uero oopa3oBaHusl, IiIaHUpyeMble pe3yabTaThl OCBOCHUS Kypca PU3UKU: TUYHOCTHBIE,
MeTanpeaMeTHbIE, TPEeAMETHbIE (Ha 6a30BOM ypOBHE).

[Tporpamma no (pu3KKe BKIIOYAET:

® IJIaHUpPYEMbIE Pe3yIbTaThl OCBOEHUS Kypca GU3UKH Ha 0a30BOM YPOBHE, B TOM UHKCJIE MPEAMETHBIE PE3YJIbTAThI 10 ro1aM 00yUeHUs;

e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

Odu3uka Kak Hayka o0 HauOoliee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYMAsl B KaueCTBE Y4eOHOTO IMpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN
BKJIQJI B CHUCTeMY 3HaHUH 00 okpyxaromeMm mupe. LIIKompHBIH Kypc QHU3UKH — CHCTEMOOOPa3yIOUIMHA JJIsi €CTECTBEHHO-HAYYHBIX YYeOHBIX
MIPEIMETOB, MOCKOJIBKY (PH3MUECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB M SBJICHHI, U3y4aeMbIX XUMHUEH, OMOJIOTHEN, (U3NIecKoil reorpadueii u
acTpoHoMueH. Vcrnonbp3oBaHue U aKTUBHOE MPUMEHEHHE (PU3NUYECKUX 3HAHUU ONpeAeNsieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTUH B
cdepe PHEepreTukH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJYYEHHUS HOBBIX MaTEpUajoB C 3a/JlaHHBIMHU CBOMCTBaMH U JIpyrux. M3yuenue dusuku
BHOCHUT OCHOBHOM BKJIaJl B (JOPMUPOBAHNE €CTECTBEHHO-HAYUYHOW KapTUHBI MUpPa 00y4aronuxcs, B pOpMUpOBaHUE YMEHUN IPUMEHSATh HAyUHBIN
METO/I IO3HAHMSI IPU BBIOJIHEHNN MU YYEOHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca ¢u3uku Ui YpoBHS CpeJHEro o01ero oopa3oBaHus MOJI0XKEH psia HJel, KOTOpble MOKHO paccMaTpUBaTh KakK MPUHIUIBI
€ro MOCTPOEHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEM Kypc SBISETCS JIOTMUYECKU 3aBEPILIEHHBIM, OH COIEPKUT MaTepHual U3 BCEX pa3lesioB (PU3UKHU,
BKJIFOUAET KaK BOIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B coOTBEeTCTBUU C Hel Marepuan Kypca GU3MKH OO0beOUHEH BOKPYr (Qu3nMdeckux Teopuil. Bemymum B Kypce
aBIsieTcs (POPMUPOBAHME MPECTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U TOJIE.

Hoesa eymanumapusayuu. E€ peanusanus NnpeanoiaraeT UCIOJb30BaHUE T'YMaHUTApHOTO MOTeHIMala (U3NYECKON HAayKH, OCMBICIEHUE
CBSI3M pa3BUTHUS (PU3HUKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U HKOJIOTHYECKUMU MPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Qu3MKu mpezmnonaraeT 3HAKOMCTBO € HIMPOKMM KPYTrOM TEXHMYECKHUX U TEXHOJOTHYECKUX
IIPWJIOKEHNH N3YYEHHBIX TEOPUI U 3aKOHOB.



Hoes sxonocuzayuu peamusyercss TOCPEICTBOM BBEJCHHS 3JEMEHTOB COJAEP)KAaHUS, TIOCBSIIEHHBIX SKOJIOTMYECKHM IpoOiieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHUH, a Takke 00CYKICHNS MPOOJIEM paoOHAIBHOTO IPHUPOJONOIb30BAHHS U
HKOJIOTMYECKOH OE30IacCHOCTH.

CrepXHEBBIMH 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpeaHero oouiero oOpa3oBaHUS SBISIOTCS (Qu3MUecKue Teopuu ((popMHpOBaHUE
MPEJCTABICHUNA O CTPYKTYPE MOCTPOSHHS (PU3HUECKON TEOpHH, PO (PyHAAMEHTAIBHBIX 3aKOHOB M IMIPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX
0 TIPUPO/JIe, TPAHUIAX IPUMEHUMOCTH TEOPHH, [T ONMMCAHMS €CTeCTBEHHO-HAYYHBIX SIBICHHUH U ITPOIIECCOB).

CucTeMHO-esITeNbHOCTHBIN MTOIX0/1 B Kypce (GU3UKHU peau3yeTcs MPEKIe BCETo 3a CUET OpPraHn3alliy SKCIIEPUMEHTAIBHOHN e TeIbHOCTH
oOyuaromuxcs. s 6a30Boro ypoBHS Kypca (DM3MKM — 3TO HCHOJIB30BAHHWE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB H
mabopaTopHBIX padoT, KOTOpBIE B mporpamMme 1o (u3uke OOBEAMHEHBI B OOMIUI CHUCOK YYCHHUYECKUX NPAKTHYECKHX paboT. BrigeneHue B
yKa3aHHOM TIepeYHE JIAOOPATOPHBIX PadOT, MPOBOANUMBIX JJISI KOHTPOJIS M OLIEHKH, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOTO Mpolecca
UCXO0Js M3 0COOCHHOCTEH IJIaHWPOBAHUS U OCHALIeHUs KabuHera ¢usuku. [Ipu 3ToM obecrieunBaeTcsi OBiaJieHHE OOYYArOIIUMHUCS YMEHHSIMHU
MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs, MCCIEOBAHUS 3aBUCHMOCTEH (DPM3UUECKUX BEIMYUH U TIOCTAHOBKY OIIBITOB IO MPOBEPKE IMPEIOKEHHBIX
THIIOTE3.

Bonbiioe BHUMaHUE yzenseTcs PEelICHUI0 PacuETHBIX M KAaueCTBEHHBIX 3amad. [Ipu 3ToM aist pacyETHBIX 3a/a4 MPUOPHTETOM SIBISIOTCS
3a71a4M C SIBHO 33JJaHHOU (PM3MUYECKOI MOJIEIBIO, TO3BOJIAIONINE IPUMEHSTh N3y4EHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca,
TaK ¥ WHTETPUPYS 3HAHHUA W3 PaA3HBIX pa3fenoB. s KayecTBEHHBIX 3aJad MPUOPUTETOM SIBISIFOTCA 3alaHus Ha OOBSICHEHUE MPOTEKaHHS
(Gu3NYeCKUX SIBICHUH W TPOIECCOB B OKPYXAmOIIeH JXKW3HHW, TpeOyromue BBHIOOpa (U3MYECKOW MOJENu s CHTyalud TPaKTHKO-
OPHEHTHPOBAHHOT'O XapaKTepa.

B cooterctBuu ¢ tpedoanussmu @PI'OC COO k marepuaabHO-TEXHUUECKOMY O00eCIeYeHHI0 yueOHOro rporuecca 6a30Bblii ypoBEHb Kypca
¢u3MKN Ha YpPOBHE CpemHEro oOmero oOpa3oBaHHMS JOJDKEH H3y4yaTbCs B YCJIOBUSAX IPEIMETHOTO KaOWHeTa (DM3WKH WM B YCIOBHUSX
MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro LMKiIa. B kaOuHere (QU3MKM NOIKHO OBITh HEOOX0auMoe JiadopaTOpHOE
000pyZI0BaHUE JUIs BBIMOJIHEHUS YKa3aHHBIX B IPOrpamMMe Mo (pU3HMKe yUeHHUECKUX MPAKTUYECKUX paboT U AEMOHCTPALMOHHOE 000py/I0BaHHUE.

JleMoHCTpalmoHHOe 00opyaoBaHue (opMupyeTcs B COOTBETCTBUM C NPUHIMIIOM MHUHHMAJIbHOM JOCTATOYHOCTH M OOecreduBaeT
MOCTAHOBKY NEPEYHCICHHBIX B IMpOrpamMme Mo (U3WKE KIIOYEBBIX JIEMOHCTpAIMA ISl MCCIEJOBAHUS W3YYaeMbIX SIBICHHUH M TIPOIIECCOB,
AMITUPUYECKUX U PYHTAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 060pyOBaHHE I YUEHUUECKUX MPaKTHUECKUX padoT (hopMHUpYyeTCsl B BUAE TEMAaTHYECKMX KOMIUIEKTOB U 00ecrieunBaeTcs
B pacuére OJHOTO KOMIUIEKTa Ha ABYX oOydaronmxcs. TemMaTnueckue KOMIUIEKTHI JabopaTOPHOro 000pyA0BaHMs JTOJKHBI OBITh MOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUM AHAIOTOBBIX M IM(PPOBBIX NMPHOOPOB, a TaKXKE KOMITBIOTEPHBIX HM3MEPHUTEIBHBIX CHUCTEM B BHUJE IH(PPOBBIX
nmabopaTopuid.

OCHOBHBIMU LIETSIMH U3Y4EHUS PU3UKHU B 00111eM 00pa30BaHUU SIBJISIOTCS:

e (opMHupOBaHHE HWHTEpeca M CTpPEeMJICHHS OOyJYaIONIMXCS K HAyYHOMY H3YYCHHIO TPUPOJBI, pPa3BUTHE WX WHTEIUICKTYalbHBIX W

TBOPYECKHUX CIIOCOOHOCTEH;



pa3BUTHE MIPEJICTABICHUN O HAYYHOM METO/e MMO3HaHUs U (OPMUPOBAHKE HCCIEA0BATEIHCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SIBIICHUSIM;
(bopMHpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pe3y/ibTaTa U3Y4eHHsI OCHOB CTPOEHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(dbopMUpOBaHNE YMEHUI O0OBACHATH SBJICHUS C UCIIOJIb30BaHUEM (DPM3MUYECKUX 3HAHUM U HAyYHBIX J0KA3aTeIbCTB;

(hopMUpOBaHHE TIPEICTABICHHUIA O pOJIA (PU3HUKH JIJIS PA3BUTHSI IPYTHX €CTCCTBCHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA.

JlocTH)KeHHE ITUX Lesieii 00eceunBaeTCs PEIICHUEM CIICAYIONIMX 3a/1a4 B MPOIIECCe U3YUCHHUs Kypca GU3UKH Ha YPOBHE CPEIHET0 00IIero
o0Opa3oBaHMs:

NpUOOpPETeHNE CHCTeMbl 3HAaHMK 00 00X (PU3NYECKMX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOYAs MEXAaHHKY, MOJIEKYJSPHYIO
¢bu3uKy, HIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI aCTPO(PU3HKH;

(dbopMUpOBaHHE YMEHHI MPUMEHSATH TEOPETHUECKHUE 3HAHMS NJIsl OOBSICHEHHS (U3NYECKUX SIBICHUNW B MPUPOAE MU JUISl MPUHSATHUS
MPAKTUYECKUX PELICHUIN B IIOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PELICHUS Pa3INYHbIX 33/a4 C SIBHO 33JaHHON (PU3MYECKON MOAEINbI0, 33/1a4, M0IPa3yMEBAIOIINX CaMOCTOATEIbHOE
co3nanue (PU3NIECKON MOJEIH, aIeKBAaTHOW YCIOBHSAM 3aauH;

MOHMMaHUE (PU3NICCKUX OCHOB W TPHUHIIMIIOB JIEHCTBUS TEXHHUYECKHUX YCTPOWCTB M TEXHOJOTHMUYECKUX MPOIECCOB, WX BIUSHUS Ha
OKPY’KaIOIIYIO Cpeny;

OBJIAJICHNEC METOJAMH CaMOCTOSTEIHHOTO IIAHWUPOBAHUS W TPOBEACHHUS (PU3NYCCKUX SKCIICPUMCHTOB, aHAIM3a W WHTEPIPETAIIUU
nH(bOpMAINHY, ONIPEETICHHS JOCTOBEPHOCTH MOIYYSHHOTO PEe3yIbTaTa;

CO3J]aHUE YCIIOBUH VISl pa3BUTUS YMEHUM ITPOEKTHO-UCCIIEN0BATEIBCKON, TBOPYECKOHN AEATENBHOCTH.

Ha u3yudenue ¢usuku (0a30BbIi ypoBeHb) Ha YPOBHE cpeliHero oouiero oopasosanus orBoautcs 136 yacos: B 10 kinacce — 68 yacos (2 yaca
B Hezlento), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

[IporpamMma coctaBieHa Ha ypOBEHb OCHOBHOTO 00IIero oOpazoBanus. [IpunoxkeHuemM K mporpamMme sBISETCS KaJeHIapHO-TEMaTHUYeCKOe
maHupoBaHue Ha Tekymuii roa ([Ipunoxenue 1).

[Ipennaraemslif B mporpaMMe 1o (hu3muke nepedyeHb Jab0paTOpHbIX U MPAKTUYECKUX PadoT SIBJISETCS PEKOMEHJOBAHHBIM, YUUTENb JEJ1aeT
BbIOOp MpoBeIeHHsI Ta00paTOPHBIX PAOOT U OMBITOB C YUETOM UHANWBUIYAIbHBIX 0COOEHHOCTEH 00yJaromuxcs.
®opMbl, METO/bI, TEXHOJIOTUH 00y4eHUS.

Dopmvl opeanuzayuu yuebHo20 npoyecca
OcHoBHast (popma opranuzannu o0pa3zoBaTeIbHOrO Mpoliecca: KJIACCHO-YpOUHas CUCTEMA.
Ha ypokax napannenvno npumensiomes obwue u cneyugpuieckue memooni, céazanuvie ¢ npumeneruem cpeocme UKT:

CIIOBECHBIE METO/Ibl 00yUeHHUs (paccka3, 00bsICHEHHE, Oecena, paboTa ¢ yueOHUKOM);

HarJSITHBIC METO/IbI (HAOJI0ICHHE, WIUTFOCTPAITHS, IEMOHCTPAIUs HATJISITHBIX TTOCOOMH, Mpe3eHTaIni );
MPAKTUYECKHE METOIbI (YCTHBIE U MMMCbMEHHBIC YIPAXKHEHHS, TPAKTUYECKHE 1 Ta00paTOpHbIE pabOThI);
npobieMHoe 00ydeHue;

YaCTUYHO-TTOMCKOBBII METO/I.



Hcnonvzyemvie mexnonocuu,
e MudpopMalMOHHO — KOMMYHHUKAIIMOHHASI TEXHOJIOT S
e IIpoekTHas TEXHOIOTUA
e 310poBbecOeperarone TeXHOJIOTHH
e TexHoJOrHs MPOOIEMHOTr0 00y4YEeHHUs
e UrpoBble TEXHOJIOTUU
e Keiic — TexHONOTHA
e TexHOJOrHH YPOBHEBOH MU depeHnanum
e ['pynnoBbie TEXHOJIOTUU

®opMbl, CTIOCOOBI M CPEICTBA MPOBEPKHU U OIIEeHKH Pe3yJIbTATOB 00y4eHusl
Buowr koumpons:

® TCKYIIMI — OCYIIECTBIISICTCS BHYTPU Ka)I0TO YpOKa.

® TEMAaTUYECKUU — OCYILIECTBIICTCS M0 3aBEPIICHUHU KaXOr0 pasJiea
Dopmbl u cpedcmea KOHMpPOa:
npakTuyeckas padora;
naboparopHas paboTa;
KOHTpOJIbHAsI paboTa;

ITPOTPAMMA PEAJIM3YETCS C HOMOIIBIO:

1. VuyeOnuk: ®usuka, 10 knacc: yueOHuUK i1 061eo0p. Opranuzanuii: 6a3oBbiii U yrinyoseHHbl ypoBau/ I'. . Mskuies, b.b.byxoBues u
np.; nox penakiueit H.A.IlapsienteeBoii — M.: IIpocBemenue, 2020.

2. Yuebnuk: ®usuka, 10 knacc: yueOHuK 1151 001meo0p. Opranuszanuii: 6a3oBblil v yriyoneHssiit yposuu/ I'.5.Msxkumes, b.b.byxoBues n
np.; nox penaknueit H.A.IlapsienteeBoii — M.: IIpoceemenue, 2021.

COJAEP)KAHUE OBYYEHUA

10 KJIACC
Pa3neu 1. dusnka U MeTOAbI HAYYHOI'O NIO3HAHUS
®usnka — Hayka o npupoje. HayduHsle MeTOABI MO3HAHMS OKpPYXKaromero Mupa. Poiap skcriepuMeHTa M TEOpHHM B IPOLECCE MO3HAHUSA
MPUPOABL. DKCIIEPUMEHT B (DU3HKE.



MonenupoBanue (GU3NUECKUX SBICHUH U mporeccoB. Hayunble rumores3sl. @u3nuecKue 3aKOHBI U TEOPUH. |'paHHUIBI PUMEHUMOCTH
¢bu3nyeckux 3aKoHOB. [IpUHIMT COOTBETCTBHUS.

Poinb 1 MecTO Gpu3uKN B JOPMHUPOBAHUN COBPEMEHHON Hay4YHOW KAPTUHBI MUPA, B IPAKTUYECKOH JEeSTEIbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanorossie 1 HU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe 1BukeHre. OTHOCUTEIbHOCTh MEXAaHUUYECKOT0 IBHKeHUsA. Cuctema otcuéra. Tpaekropus.

Ilepemerienue, ckopocThb (CpeiHsAs CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHaIbHON TOYKH, UX MPOEKLUH HAa OCH CHCTEMBI
koopauHat. Cli0’KeHUe NEPEMEIICHUN U CII0)KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MNpsSMOJIMHENHHOE JBHXeHHe. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMs, MYyTH U
IIepeMENICHUS MaTEPUAIIbHON TOYKN OT BPEMEHH.

CBobosHOe najsieHue. Y cCKkopeHue CBOOOHOTO HaIeHHS.

Kpuonunelinoe nBuxeHue. J|BUKEHNE MAaTEPUAIbHOM TOYKH IO OKPYXKHOCTH C IIOCTOSTHHOW II0 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
TuHEeWHas ckopocTb. [lepuon u yacrora obpamienus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHudeckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: CIUAOMETP, JBHKEHUE CHAPSI0B, LICTIHBIC U PEMEHHBIE ITEPEAAYH.

Jlemoncmpayuu

Mozenb cucteMbl 0TCUETA, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[IpeoOpa3oBanue ABMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habntonenue nBuxeHus Tena, OpomEeHHOr o MO YII0M K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaAeHUs.

HampaBnenue ckopocTH Npy ABUKEHUHU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuyeHnue HepaBHOMEPHOI'O IBUKEHUS C LIEJIbIO ONPEAEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHMsSI MEXKIY HYTSIMHM, NPOHAECHHBIMM TEJIOM 3a IIOCIEIOBATEIIBHBIE PABHBIE IPOMEXKYTKH BpPEMEHU IIPH
PaBHOYCKOPEHHOM JIB’)KEHHH C HAYaJIbHON CKOPOCTBIO, PABHOM HYIIIO.

N3yuenne nBMKEHUS MAPUKa B BI3KOU KUIKOCTH.

W3yuenne NBIKEHUS Tema, OpOLICHHOTO TOPU30HTANIBHO.

Tema 2. lunamuxa

[Ipunnun otHOCcHTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. HEpImanbHbele CHCTEMBI OTCUETA.
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Macca Ttena. Cuna. IlpuHuun cynepnosunuu cui. Bropoil 3axkon HeroroHa ans marepuanbHOM Touku. Tperuil 3akoH Herorona miis
MaTEpUAIbHBIX TOYCK.

3akoH BceMupHOro Tsarorenus. Cuna tsbxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunel Tpenus (nmokosl, ckoipxkeHusl, kaueHus). Cuna tpeHusa. Cyxoe Tpenue. Cuia TpeHUs CKOJIBXKEHUS U CHJIA TPEHUsI TOKOS.
Koadduuuent tpenns. Cuiia cOnpoTUBICHUS IIPU ABMIKEHUU TeJla B )KUAKOCTH UIIM rase.

ITocTynaTenpHOE U BpallaTeIbHOE JBMXKEHUE a0COIIOTHO TBEPIOrO TEA.

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpatieHus. [1neuo cuibl. YciioBus paBHOBeCHs TBEPIOTO TeNa.

TexHnuyeckue ycTpoiicTBa U NPaKTUYECKOE IPUMEHEHNE: TOALINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue NHEPLMH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akoH HeroToHa.

H3mepenue cui.

Crnoxenue cui.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U HaJCHUH.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAYEHHS U CKOJIbKEHUS.

VYcnosus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJ YIIPYTOCTH, BOZHUKAIOLIUX B IPYXHHE U pE3WHOBOM 00paslie, OT ux JeGopMaruu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIErO OCh BPALCHUS.

Tema 3. 3akonbvl coOXpaHeHUs 6 MexXaHUKe

NMnynbc MaTepuanbHON TOYKH (Tea), CUCTEMbl MaT€pHalIbHBIX TOYEK. MIMIynbC Cuiibl M U3MEHEHHE UMITYyJIbca Tejla. 3aKOH COXpPaHEHUS
UMITyJIbca. PeakTuBHOE IBHKEHUE.

Pa6ota cuibl. MOITHOCTH CHJIBI.

Kunernueckas sHeprusi MarepuanbHO Touku. Teopema 00 U3MEHEHUN KHHETHUECKON SHEPTUH.

[lorenunansHas sHeprus. lloTeHiManbHas SHeprus ymnpyro JaeGopMUPOBAHHON mpyxuHBL. [loTeHIManbHas SHeprus Tena BOJIK3U
MTOBEPXHOCTU 3€MJIH.

[ToreHuansHble U HEMOTEHIUAIbHBIE CUIIbl. CBS3b paOOThl HEMOTEHIIMAIBHBIX CHJI ¢ M3MEHEHHUEM MEXaHHYeCKOH SHepruu CUCTEMBI Tel.
3aKOH COXpaHEHHS] MEXaHNYECKON IHEPIHH.



VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHUYecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: BOAOMET, KOTIEP, MPYKUHHBIN MUCTOJIET, IBHKCHHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE JIBUKEHUE.

[Tepexo MOTEHITMATBHONM SHEPTHH B KWUHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydenne abCOMIOTHO HEYNPYToro yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHITBI C U3BMEHEHHEM MEXaHUYECKOW SHEPTUH Tella Ha MPUMEPE PACTSHKEHUST PE3MHOBOTO JKI'yTa.

Paznen 3. MosekyaspHasi pu3uKa 1 TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHBIE TTOJIOKEHHS MOJICKYIIIPHO-KHHETHYECKOW TEOPUH M MX OMBITHOE 00ocHOBaHUE. bpoyHoBckoe nBmxenue. Auddysus. Xapakrep
JIBUKEHHSI U B3aMMOJCHCTBUS YacTHIl BellecTBa. MOJETN CTPOCHHUS Ta30B, KUAKOCTEH M TBEPIBIX TeT M OOBACHEHHE CBOWCTB BelIecTBa Ha
OCHOBE 3TUX Mojelell. Macca u pa3mepsl Mosiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monens uaeanbHOro raza. OCHOBHOE YpaBHEHUE MOJICKYIISIPHO-KHMHETHUECKOW TEOPUH HICATBHOTO ra3a. AOCONMIOTHAs TeMmepaTypa Kak
Mepa cpedHEell KMHETHYECKON SHEpPruM TEeIUIOBOro ABWkeHus uactul rasza. lllkana temnepatyp KenbBuna. I'a3oBble 3aKOHBI. YpaBHEHHE
MenpeneeBa—Knanelipona. 3akon [laneroHa. M3ompormecchl B HaeadbHOM ra3e C IOCTOSHHBIM KOJMYECTBOM BeliecTBa. [ 'padudeckoe
Ipe/ICTaBIeHNE N30IIPOLIECCOB: U30TEPMa, N30X0pa, n300apa.

TexHu4ecKkre yCTpoiCcTBa U MTPAKTUUECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBa, (POTOrpadul MOIEKYN OPraHUYECKUX COSAMHEHUH.

OnbIThl 10 AP PY3UN KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKECHHUSI.

Mopgens onbira IlITepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACICTBHUA.

Monens, WUTIOCTpUpYIOLIas MPUPOY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnbIThI, HIUTIOCTPUPYIOLINE YPaBHEHUE COCTOSTHUS M1€aJIbHOTO ra3a, H30MpOIIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3yXa B KJIACCHON KOMHATE HAa OCHOBE M3MEpEeHU 00bEMa KOMHATEHI, TABJICHHS U TEMIIEPAaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT'o Ta3a.
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Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuyeckas cuctema. BHyTpeHHsIsI SHEprusi TEpMOJMHAMUYECKONH CUCTEMBI M CIIOCOOBI €€ m3MeHeHus. KonndecTBo TemioTsl u
paGota. BHyTpeHHss 3HEprusi OJHOATOMHOIO MEaIbHOIo rasa. Buasl Teruionepenauu: TEIUIONPOBOJHOCTb, KOHBEKLUS, U3JIydeHHE. Y AeIbHast
TEII0EMKOCTH BellecTBa. KonuecTBO TEIUIOTHI IIPU TEILIoNepeiade.

[Tonsatue 06 aamabarHom mporecce. [lepBoiil 3akoH TepmoanHamMuku. [IpuMeHeHHe TepBOro 3aKoHa TEPMOJIMHAMHMKH K H3OIMPOLIECCAM.
I'paduueckas uHTeprperanus padboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTs NpoueccoB B IpUPOJE.

TernoBbie MammHbl. [IpUHIMIEL 1eHiCTBUA TEIUIOBBIX MamuH. [IpeoOpa3oBanust SHEPruM B TEIUIOBBIX MamiMHaxX. KoaddumuenT noaesHoro
neiictBus TerioBoi MammHel. Llukn Kapao u ero ko3¢ GumenTt noae3sHoro 1eHcTBrst. IKOIOTUYECKHE TPOOIEMBI TEIUIOHEPT eTHKH.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHE: IBUTaTellb BHYTPEHHETO CropaHusi, ObITOBOM XOJI0AMIBHUK, KOHAULMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEHW JHEPTrUU Tella NMPH COBEPIIECHUH pPAa0OTHI: BBUIET NPOOKM M3 OYTBUIKM IOJ JIEHCTBHEM CXKATOTO BO3/yXa,
HarpeBaHue 3Qupa B JJATYHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALINs).

V3MeHeHMe BHYTpEHHEH 3HEpruM (TeMIieparypsl) Teja pu Terionepeaaye.

OmnbIT 0 aguabaTHOMY PACIIMPEHUIO BO31yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATES.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue yienbHON TEIUIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eewjecmea. Dazoevie nepexoonvt

[TapooOpa3zoBanue u konaeHcauus. Mcnapenue u kunenue. AOCONIOTHAsE M OTHOCHTENbHAs BJIAXXHOCTh BO3ayxa. HackllieHHBIM map.
VY aenpHas TemoTa napoodpazoBaHusl. 3aBUCUMOCTb TEMITEPATypPbl KUIIEHUS OT JaBJICHMUS.

Teépnoe Teno. Kpucrannmnueckue u amopQHble Teaa. AHU30TPONHUS CBOMCTB KpuCTaLIoB. JKuakue kpucranisl. CoBpeMeHHbIE MaTepHabl.
[TnaBneHue u KpucTayuIM3anus. Y JesbHas TerioTa miasneHus. Cyonumarnus.

VYpaBHeHuUE TEIJIOBOTO OaaHca.

TexHUuYecKne ycTpOHCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M MCUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH MOITYYEHHUS] COBPEMEHHBIX
MaTEpUaJIOB, B TOM YUCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX TapOB.

Kunenve npy moHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaXKHOCTH.

HaGntoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIOB.
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Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
N3MepeHre OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiekTpoamHaMuKa

Tema 1. Inexkmpocmamuka

Onektpusanus Tesl. DJeKTpudeckuil 3apsa. [[Ba Buna anekTpuueckux 3apsanoB. [IpoBOIHMKM, NMUAIEKTPUKH U MOJIYIPOBOJHUKH. 3aKOH
COXpaHEHUs IEKTPUIECKOT0 3apsa.

BsaumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHsli 3yieKTpudeckuil 3apsa. DnekTpuueckoe nosie. Hanmpspk€HHOCTb 3IIEKTPUYECKOrO
nosist. [IpuHIMI cynepno3suuuy MEeKTPUIECKUX 1osiei. JINHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO OIS,

Pa6ora cui anekrpocratuyeckoro mnoiis. [lorennuman. Paznocts notenuuanos. [IpoBOAHUKY U JUAEKTPUKU B 3JIEKTPOCTATHUECKOM TOJIE.
JusnekTpuyeckass IpOHULIAEMOCTb.

OnexTpoéMmkocTs. KonneHcarop. DneKTpo€MKOCTh INIOCKOT0 KOHIEHCATOpa. DHEPIusl 3apsyKEHHOT0 KOHIEHCaTopa.

TexHuuyeckue ycTpoiicTBa W NPAKTUYECKOE IPUMEHEHHUE: JJIEKTPOCKOI, 3JEKTPOMETpP, 3JIEKTpOCcTaTHUecKas 3allluTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHJEHCATOP, KOMMMPOBAIBHBIN anmnapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHIMUIT ACUCTBUS AIEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30BAHHBIX TEJ.

DIEeKTPUYECKOE MO0JIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM I10JIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMBNIEKTPUKHU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTDb DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAAY IUIACTHH, PACCTOSIHUS MEXAY HHMHM W JHIJIEKTPUYECKOU
IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku é paziuunvix cpeoax

DJIEKTPUYECKUH TOK. Y CITIOBUSI CYIIIECTBOBAHUS AJIEKTPUUECKOTO ToKa. McTounuku Toka. Cua Toka. [TocTOsSTHHBIN TOK.

Hanpsioxenune. 3akon OMa J1st ydacTKa L.

DJNEKTPUUECKOE CONPOTHBIICHHE. Y IEIbHOE CONPOTHUBIIEHUE BellecTBa. [locnenoBarenbHOE, MapalIeNbHOE, CMEUIAHHOE COEAUHEHHE
IIPOBOJHHKOB.

Pabota snexktpuueckoro Toka. 3akoH Jlxoyns—Jlenia. MOImHOCTh AIEKTPUYECKOTO TOKA.
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DNEeKTPOABMKYIAasl CUJla U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHMKA TOKA. 3akoH OMa Ui MOJIHOM (3aMKHYTOM) 3JEKTPUUYECKOM L.
Kopotkoe 3ambikanue.

ONEeKTPOHHAs IPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHHS METAJIOB OT TemIepaTypsl. CBEpXIPOBOAUMOCTD.

DnexTpuuecKkuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBeHHass W TPUMECHash MPOBOAMMOCTb MOIYHNPOBOAHUKOB. CBoiicTBa pP—-N-mepexoxa. llomympoBogHHKOBEIE
IPUOOPHI.

DJNEKTPUYECKUI TOK B paCTBOPAX M pacIulaBax dJICKTPOIUTOB. DIEKTPOIUTUYECKAS JUCCOLUALIMSL. DIEKTPOIIU3.

OnexTpuueckuid ToK B razax. CaMoCTOSTENbHBIN U HECAaMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.

TexHuuyeckue ycTpoiicTBa M IPAKTUYECKOE NMPUMEHEHME: aMIIEPMETpP, BOJIBTMETpP, PEOCTaT, UCTOUYHHUKHM TOKa, 3JIEKTPOHArpeBaTeIbHbIC
npuUOOpBI,  3JIEKTPOOCBETUTENbHbIE MPUOOPBI, TEPMOMETP CONPOTHUBICHMS, BaKyyMHBIH MO, TEPMHCTOPbl U  (OTOPE3UCTOPSI,
IIOJIYIIPOBOIHUKOBBIM TNOJ, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAIIPSIKEHMUSL.

3aBUCUMOCTD CONPOTUBIIEHUS LWJINHAPUYECKUX TPOBOJHUKOB OT JAJIMHBI, IUIOIIAH TIONIEPEUYHOr0 CEUEHHUS U MaTepHalla.

CMenianHOe COeJUHEHNE TPOBOJHUKOB.

[Ipsimoe n3MepeHue 3IeKTpOoABMKYIIEH cuibl. KopoTkoe 3aMblkaHNE raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii 1 IpOBOAUMOCTb BO31yXa.

OAHOCTOPOHHSISI TPOBOUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydyeHne cMEIaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABIUKYIIEH CHUIIbI NICTOYHUKA TOKA U €0 BHYTPEHHETO CONTPOTUBIICHUS.

Hab6mronenue snexrpomnusa.

Me:xnpeameTHble CBSI3U

N3zyuenne kypca ¢uszuxu 6a3oBoro ypoBHs B 10 kiacce oCyliecTBIsIeTCs C yUYETOM COEpKaTeNbHBIX MEXIPEAMETHBIX CBsA3eH ¢ Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmvle nonamus, CBA3aHHbIE C U3YYEHUEM METOJOB HAYYHOIO IMO3HAHUS: SBJICHHE, HAay4HBIM (akT, Turoresa, Qpuandeckas
BEJIMYMHA, 3aKOH, TEOpHUsl, HAOJI0/IeHUE, SKCIIEPUMEHT, MOJIETTMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: penieHne CUCTeMbl YpaBHEHUH, TuHelHas (QyHKuud, napaboia, runepoosa, ux rpaduku U cBOMCTBA, TPUTOHOMETPUYECKHE
(GYyHKIMU: CUHYC, KOCUHYC, TAaHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M MX MPOEKIMM HAa OCH KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

12



Buonoeusn: mexaHuueckoe IBHKEHHE B >KMBOH mpupoze, nud@ys3us, 0CMOC, TEII0O0OMEH >XUBBIX OPraHU3MOB (BBl TEIJIONEpeaayH,
TEIJIOBOE PAaBHOBECHE), HIIEKTPUUECKHUE SIBICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEUIECTBa, CTPOCHHWE aTOMOB U MOJIEKYJ, MOJb BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIEe CBOWCTBA TBEPABIX
TeJ, KUAKOCTEN U Ta30B, JJIEKTPUUECKUE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMALUS, TalbBaHUKA.

T'eoepaghus: BIaxKHOCTBH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKe ABMXKEHUN C MCIOJB30BAHUEM MEXAHU3MOB, YUET TPEHUSI B TEXHHKE, MOAIIUITHUKY, UCIIOJIb30BAHNE 3aKOHA
COXpaHEHHUS UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET U JAPYyrue), IBUraTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOW XOJIOAUIIBHUK,
KOHJULIMOHEDP, TEXHOJIOIMH MOJIYYEHHUS] COBPEMEHHBIX MaTepUajoB, B TOM 4YMCJIE HAHOMATEpPHUAJIOB, U HAHOTEXHOJIOIMH, IEKTPOCTATUYECKAS
3alUTa, 3a3€MIJICHUE 3JICKTPONPUOOPOB, KCEPOKC, CTPYHWHBIM MPHUHTEP, AJIEKTPOHATrpPEeBATENbHbIE MPHOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajibBaHUKa.

11 KJIACC

Pa3znen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3anMmMoAeCTBHE NOCTOSHHBIX MArHUTOB. MarHutHoe mnosie. BeKkTop MarHuTHOW WHAYKUMH. [IpuHnmn
CyNEPHO3ULIMU MarHUTHBIX MOJeH. JIMHUM MarHUTHON MHAYKUMK. KapTuHa TMHUI MarHUTHOW MHAYKIIUU MOJISI HOCTOSIHHBIX MarHUTOB.

MarnuTtHOE mojie TpOBOJHMKA ¢ TOKOM. KapTWHa JMHUN MHAYKUMUM MarHUTHOTO MOJIA JJIMHHOTO HPSIMOTO MPOBOAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O IMPOBOJAHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmonelicTtBiue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb M HalpaBJICHHE.

Cuna Jlopenua, e€ Monynb 1 HanpasieHue. [[BuxkeHue 3apsyKeHHONW YacTULIBI B OJHOPOIHOM MarHUTHOM nojie. PaGota cuisl JlopeHua.

SIBneHue »HIEKTPOMArHUTHOM UWHAYKIMU. [lOTOK BekTOopa MarHUTHOM WHAYKIMHM. OJEKTPOABWKYILAS CHJIA WHAYKUHH. 3aKOH
3JIEKTPOMArHUTHOM MHAYKIMU Dapanes.

BuxpeBoe anekTpudeckoe Mmoje. DIEKTPOJBIDKYIIAs CHia WHAYKIIMM B TPOBOJHUKE, MBIDKYIIEMCS TOCTYIATEIbHO B OJHOPOJIHOM
MarHuTHOM IIOJIE.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HME CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO TOJIST KaTYIIKA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue ycTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: MOCTOSHHBIE MArHUTHI, SJIEKTPOMArHUTHI, 3JEKTPOJBHUIATENb, YCKOPUTEIU
3JI€MEHTapHbBIX YACTUILI, UHIYKIMOHHAS M€Yb.

Jlemoncmpayuu
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OmnsIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MyYKa MarHUTHBIM MOJIEM.

JIMHUY MHIYKIIMY MarHATHOTO TIOJISL.

B3aumozeincTeue JByX NIPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HetictBue cuibl JIopeHila Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHME IEKTPOMArHUTHOM UHAYKIWH.

IIpaBuio JleHua.

3aBUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHIYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TTOTOKA.
SIBrieHME CAaMOMHTYKITUH.

Yuenuueckuil sxcnepumenm, rabopamophvie pabomol

N3yuenrne MarHuTHOTO TOJISL KATYIIKH C TOKOM.

WccnepoBanue neCTBUSI TOCTOSHHOTO MarHuTa Ha PaMKY C TOKOM.
WccnepoBanue siBIEHUS 31€KTPOMArHUTHONW MHIYKIUU.

Pa3nea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KO1e0anUs

Konebartenbnas cuctema. CBoOoaHbIE MexaHuWdeckue konebanusa. ['apmonuueckue koneOanus. [lepuon, dacrora, amruntyna u ¢asa
koneOanuit. [lpyxuHHBIH MasTHUK. MareMaTHyecKuil MasTHUK. YpaBHEHHWE TapMOHHYECKHX Kojebanuid. [IpeBpaiieHue sHEpruu mpu
rapMOHHYECKHUX KOJIEOaHUX.

Koneb6atenbupiii koHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHUS B HICATHHOM KOJEOATETHHOM KOHTYpE. AHAJIOTUS MEXAY
MEXaHUUYECKUMH U DJIEKTPOMArHUTHBIMU Konebanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS DHEPTUH B UCATbHOM KoJieOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KoneOaHUsX. BoIHYKIeHHbIE MexaHWdeckue koneOanus. PesoHaHc. BrIHYXIEHHBIE AIEKTPOMArHUTHBIC
Kose0aHusl.

[lepemennblii Tok. CHHYyCOUJANIbHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOI0 TOKA. AMIUIMTY/HOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI
TOKA U HANPSYKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepenada U TOTpeOJIEHHE SJIEKTPUUECKOW SHEPruM. IJKOJOTHYECKME PHCKH IpU IPOU3BOJCTBE
anekTpodHeprun. KynbTypa ucnoib30BaHus AJIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HH.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: FIEKTPUUECKUI 3BOHOK, FT€HEpaTop NEPEMEHHOT0 TOKa, JIMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosiedaTeNbHOM cucTeMbl (IPY>KUHHBIN WM MaTeMaTUYECKUN MasiTHUK).

HaGmronenue 3aryxaronux KojieOaHu.
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HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Hab6nronenue pesonanca.

CB0OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcmorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HAPSDKEHUS OT BPEMEHH ) ISl DJIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu nocienoBaTeaIbHOM COCIMHEHUH PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH M KOHAEHCATOpa.

Monenb TUHUY 3IEKTPOIIEpPEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHUOA MAJIBIX KOJICOAHMI Tpy3a HA HUTH OT JUIMHBI HUTH U MacChl Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LIETIH U3 M1OCIIEA0BATEIbHO COEIMHEHHBIX KOH/IEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaAZHUMHbIE 60TIHbL

Mexanuueckue BOJNHBI, ycloBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacmnpocTpaHeHHs U AJIMHA BOJNHBIL. llomepeuHbie U mpoaosibHbIE
BOJIHBIL. VIHTepdepeHns u AU paKiusi MEXaHUIeCKHX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHHIE BOJIHBL. Y CIIOBUS U3yYeHHUsI SJICKTPOMAarHUTHBIX BOJIH. B3anMuast opuenTaius BekTopoB E, B, V B snexTpomarautHoit
BonHe. (CBOICTBa d3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HWE, TMpejoMJeHHe, mnoispuszanus, audpakuus, uHtepdepenus. CkopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIkasa 3J1IeKTPOMAarHUTHBIX BOJIH. [I[pUMEHEeHHE 3JICKTPOMAarHUTHBIX BOJIH B TEXHHUKE H OBITY.

[TpuHIMIIBI paguOCBsI3U U TeleBUACHU. Pagromokarus.

DIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEe/Ibl.

TexHUYecKrne yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: MY3BIKaJIbHBIE WHCTPYMEHTHI, YJIbTPa3BYKOBas JMArHOCTUKA B TEXHUKE U
MEIUIIMHE, pajap, paIuonpUEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJA0IbHBIX BOJH.

Konebmromnieecs Te10 Kak UCTOUHUK 3BYyKa.

HaGmronenue otpakeHns U MPeIOMIIEHUST MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny U AuPpakini MEXaHUIeCKUX BOJH.

3BYKOBOM PE30HAHC.

Ha6mronenune cBs3u TpOMKOCTH 3ByKa M BRICOTHI TOHA C aMITIUTY/ION M 9aCTOTOM KOJeOaHMA.

HccnenoBanue cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaskeHUE, MpeIoMIIeHHe, ospu3anus, tudpakuus, HHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamonuHeliHOe pacipoCcTpaHeHHe CBETa B OJJTHOPOIHOM cpene. JIyu cBera. ToueyHbI HICTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakeHu B TIIOCKOM 3€pKaje.
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[Ipenmomiienne cBeTa. 3aKOHBI MPENOMIICHUs CBeTa. AOCONIOTHBIN mMoOKa3aTens mpenomieHus. [lodHoe BHYTpeHHEE OTpasKeHUE.
[IpenenbHblid yroJ MOJTHOTO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. CnoxxHbINA cocTaB Oenoro ceera. L[Ber.

CoOwuparonue W paccewBaroniye JMH3bl. ToHkas nuH3a. DOKYCHOE pACCTOSHHE W ONTHYECKas cuja TOHKOW mnuH3BL [locTpoeHue
M300pakeHHi B COOMPAIONINX U pacCceuBaroIInX JuH3ax. @opMysa TOHKOH JIMH3BL. Y BEJIMYCHUE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

Bonnosas onrtuka. Mutepdepenuus cBera. KorepeHTHble HCTOYHHMKH. YCIIOBUS HAOJMIOACHHS MAaKCUMyMOB U MHUHHUMYMOB B
UHTEP(PEPEHITMOHHON KapTUHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX HCTOUHUKOB.

Hudpakmus ceeta. JudpakunonHas pemeéTka. Y ciioBue HaOIOICHUS TIABHBIX MAKCUMYMOB TP MAJACHUA MOHOXPOMATHYECKOTO CBETa HA
IUGPAKIIMOHHYIO PEHIETKY.

[Tonsapuzanus ceera.

TexHUYeCKUEe YCTPOWCTBA W MPAKTUYCCKOE TMPUMEHEHHWE: OYKH, Jyma, (oTroarmapar, MpOSKIMOHHBIN armapar, MUKPOCKOI, TEJIeCKOII,
BOJIOKOHHAS ONTHKA, JU(PpaKIHOHHAS penIéTKa, OJISIPOH/I.

Jlemoncmpayuu

[IpsmonuHeitHOE pacrpocTpaHeHne, OTpaKeHUE U IpejoMieHne ceeta. OnTrudeckue mpruoopshl.

[TonHoe BHyTpeHHEe oTpaxeHue. Moiens CBeTOBO/A.

HccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Monenu MUKpOCKOIIa, TEIEeCKOoIIa.

Hab6mronenue narepdepeHImu ceera.

HaGmronenue qudpakuuu cera.

HabGmronenue aqucnepcun certa.

[Tonyyenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tonydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIINOHHON PEIIETKY.

Hab6mronenue nonsipusaiiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomuol

N3mepenne nokazarens NpeoMIIEHUs CTEKJIA.

HccnenoBanme cBOWCTB N300paKeHHId B TUH3aX.

Hab6mronenue aqucnepcun certa.

Pa3nes 6. OcHOBBI CIeIHAJILHOM TEOPHH OTHOCHUTEIbHOCTH
I'paHuipl NPUMEHMMOCTH KJIACCMUECKOM MexaHuKH. [locTymarsl cnenuanbHOM TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJIS
CKOPOCTH CBETA B BaKyyMe, PUHIIAI OTHOCUTEIHHOCTH DUHIIITEHHA.

16



OTHOCHUTEIBLHOCTD OIHOBPCMCHHOCTH. 3aMel[J'IeHI/I€ BPCMCHU U COKpAIICHUC NJIMHBI.
DHEpPrusi 1 UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBsi3b Macchl C HEPruel U UMITYJILCOM PENSTUBUCTCKOM YaCTHIIbl. DHEPTUs MOKOSL.

Paszpen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

®otonbl. opmyna [Tnanka cBsi3u sHEprHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJIbC (POTOHA.

OtkpsiTue u uccnenoBanue Gporoddpdekra. Onwitel A. I'. CtoneroBa. 3akoHbl GoTtodddekra. YpaBHeHue DiHIITEeHHA s PoTodddeKTa.
«Kpacnas rpanuna» porodrddexra.

JlaBnenue cBera. Onbithl [1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHUYecKue YCTPOICTBA U MPAKTHICCKOE TPUMEHEHNE: (DOTOIIEMEHT, (POTOAATYUK, COJTHEUHAsT OaTapesi, CBETOAMOI.

Jlemoncmpayuu

®oTo3deKT Ha YCTaHOBKE ¢ IUHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHeIIHETO Gotodddexra.

Cseroauos.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pedepdopaa no paccesnuto o -uactuil. Ilnanerapnas monens aroma. [locrynarel bopa. M3nydyenue u
MOTJIONIeHHE (POTOHOB MIPH MEPEXO0/I€ aTOMa C OJTHOTO YPOBHS SHEPTHH Ha Jpyroil. Busasl criekTpoB. CHIEKTp ypOBHEHN IHEPTUU aTOMa BOJOPOIA.

BosiHOoBBIE cBOMicTBa yacTull. Bonubl ge bpoinsa. KoprnycKynsspHO-BOJIHOBOM Tyaau3M.

CHOHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: CIIEKTPAIbHBIN aHaIu3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pesepdopna.

Ornpeznenenue JIMHBI BOJIHBI Jlazepa.

Habmtoienne nuHedvaThIX CIIeKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

HabmtoneHnue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo
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DKCIIEpUMEHTBHI, T0Ka3bIBAIOLINE CIOXKHOCTh CTpoeHus sapa. OTKpeiTue pagroakTuBHOCTH. OmnbIThl Pesepdopaa mo onpeneneHuio cocrtaBa
paanoakTUBHOrO u3nydeHus. CoiicTBa anbda-, 6eta-, raMMa-u3aydeHus. BiusHue paanoakTHUBHOCTH Ha JKHUBbIE OPTaHU3MBI.

OTkphITHE IPOTOHA M HeWTpoHA. HykimonHass moaens siapa I eitzen6epra—Banenko. 3apsn sapa. MaccoBoe uncio sapa. M3oTormsbl.

Anbda-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydenue. 3aKoH paJuoaKTUBHOTO Pacaia.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macch spa.

Anepuble peakuuu. JleneHne U CUHTE3 sAEP.

Anepubiii peaktop. TepmosimepHbiii cuHTe3. IIpoOGiemMbl M TNEPCHEKTHBBI SACPHOW SHEPIETHKUA. IKOJOTHYECKHE AaCIEKThI SACPHON
SHEPreTUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTop1 HA0JIOIEHUS U PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

OdyHaamMeHTaIbHbIe B3auMoieiicTBus. EqMHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: TO3UMETp, Kamepa Buibcona, siaepHblil peakTop, aToMHasi 6oMOa.

Jlemoncmpayuu

Cu€TYnK HOHM3HUPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (hoTOorpadusiM).

Pa3pen 8. DiieMeHTHI ACTPOHOMHUY U ACTPOPU3NKH

Otansl pa3BUTHS acTpoHoMUU. [IpukiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMMUH.

Bun 3Bé3nnoro HeOa. Co3Be3nus, sipKue 3BE3IbI, INIAHETHI, KX BUAUMOE JIBHUKEHUE.

ConHeyHas cucTeMa.

Connue. ConneuHass akTUBHOCTh. Mcrounuwk »sHeprunm ConHma © 3BE3A. 3BE3NBI, MX OCHOBHBIE XapaKTepuUCTUKHU. Jluarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3/bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJsi 3BE3] IJIaBHOU
MocJieIoBaTeIbHOCTH. BHyTpeHHee cTpoenne 3BE31. COBpEMEHHBIE TPEACTABICHUS] O MPOUCXOKACHUH U dBoitonuu CoiHIA U 3BE3/. DTarbl
JKU3HH 3BE3/I.

Mneunsiii [TyTe — Hama [Manaktuka. [lonoxxenue u nemxenne Connna B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBa3apsl. U€pHblie
JBIPBI B SIAPAX TAIAKTHK.

Bcenennas. Pacummpenue Beenennoit. 3akon Xa66:ma. Paz0eranue ranaktuk. Teopust bonbioro B3psiBa. PennkroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus
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HaGmoieHnss HEBOOPY)KEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX TMPUIIOKEHUIN M7 ONpeAeNieHUs] TOJIOKEHUS HeOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE cO3Be31usi CeBEpHOTo MONyIIapus U SIPKUE 3BE3IBL.

Hab6mronenus B reneckon JIynsl, raner, Maeurnoro [lyru.

O0o0maroniee NoBTOpPEeHUE

Ponb ¢u3uku U acTpOHOMUU B SKOHOMHYECKOH, TEXHOJOTHYECKOH, COIMAILHON M 3TUYECKOW cepax AeAaTeIbHOCTH YeloBeKa, POiib U
MecTO (UMK W aCTPOHOMHUHU B COBPEMEHHOM Hay4yHOW KapTHHE Mupa, posib (u3NYecKoil Teopuu B (HOPMHUPOBAHHM MPEJICTABICHUHA O
¢bu3nuecKoil KapTUHE MUPa, MECTO (PU3UYECKON KapTUHBI MUpa B 00ILIEM PSIIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABICHUN O PUPOJIE.

MexnpeameTHblie CBSI3U

W3zyuenne kypca ¢puszuku 6azoBoro ypoBHs B 11 Kiacce oCymIecTBISETCS C YUETOM COEPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€H ¢ KypcaMu
MaTeMaTHKH, OUOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle noHsamus, CBSA3aHHBbIE C M3YUYEHHEM METOJOB HAYYHOI'O IMMO3HAHUS: SBIIEHUE, HAy4HbIN (akT, rumnoresa, pusndeckas
BEJIMYMHA, 3aKOH, TEOpHUsl, HAOJI0JeHUE, SKCIIEPUMEHT, MOJIETIUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuka: pelmieHHE CHCTEMBbl YpPaBHEHUH, TPUTOHOMETpUYECKHE (YHKIUHU: CHUHYC, KOCHHYC, TaHTEHC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIUU HA OCH KOOPJIWHAT, CIOXKEHHE BEKTOPOB, MPOU3BOJHBIC AJIEMEHTApHBIX (YHKIIH,
MPU3HAKU TT0J1I00US TPEYTOJIbHUKOB, OIPEeICHHE TUIOMIAIU TUIOCKUX QUTyp U 00bEMa Te.

buonoeus: »nexkrpuueckue SBICHUS B KMBOW MpHUPOJE, KojieOaTeIbHbIE JABUKCHUS B KUBOW IMPHUPOJE, ONTHUYECKUE SIBICHUS B >KUBOU
MPpUpPO/JIe, ICUCTBUE PaIUALIUK HA KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3MbI 00pa30BaHUS KPUCTANIMYECKON PEIIETKH,
CHEKTpaJIbHBIN aHAIIN3.

l'eocpagpusa: marHUTHBIE MONIIOCAa 3€MIIH, 3aJ1€KW MarHUTHBIX Py, POTOChEMKA 3eMHON TOBEPXHOCTH, NMPEACKa3aHue 3eMIIETPSCEHUI.

Texnonozus: TUHUM 3JEKTpOIEpead, TeHepaTop MEePEMEHHOI0 TOKa, AJIEKTPOABUraTellb, MHAYKIIMOHHAS I1€4Yb, pajap, paauoNpHUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIH anmnapar, BOJIOKOHHAs ONTHKA, COJTHEeuHas Oarapes.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUSA TTPOTPAMMBI IO ®U3BUKE HA YPOBHE CPEJIHEI'O OBHLIEI'O
OBPA3OBAHUA

OcBoenue yuebHOro npeamera «Dusnka» Ha ypOBHE cpeAHEro oo1ero oopazoBanus (0a30BbIil YPOBEHB) JOKHO O0ECIEUNTh JOCTH)KEHUE
CJIEYIOIIUX JIMYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pe3yabTaThl OCBOCHMs y4yeOHoro mnpeamera «@Du3Mkay IOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarolIuXcs
PYKOBOJICTBOBATHCSI C(OPMHUPOBAHHON BHYTpEHHEH MO3UIMENH JMYHOCTH, CHUCTEMOH II€HHOCTHBIX OPHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX
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yOEKICHH, COOTBETCTBYIONIUX TPATUIIMOHHBIM [[EHHOCTSM POCCHIICKOTO OOIIECTBA, paCIIMPEHUE KUZHEHHOTO OTBITA U OMBITA IEATETHHOCTH B
IIPOLIECCE peaTn3alii OCHOBHBIX HAIPABICHNUN BOCIIUTATEIbHOM IE€ATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHcKoro BOCIMTAHUSA:

c(hOPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YUYaAIOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA,

MPUHITHE TPAIUIIMOHHBIX 00IEYETIOBEUSCKUX TYMAHUCTHUECKUX U IEMOKPATHICCKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B HHTEPECAX IPaXKAAHCKOr0 O0IeCTBa, y4aCTBOBATh B CAMOYIIPABICHUU B 00pa3oBaTelIbHOM
OpraHu3alny;

YMEHHE B3aUMO/ICHCTBOBATH C COIMAILHBIMA HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) IAaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTH POCCUIMCKON TPakIaHCKON UICHTUYHOCTH, MTATPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKCHISIM POCCHUCKHIX YUEHBIX B 001aCTH (DU3HKHU M TEXHHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,;

CIOCOOHOCTH OIICHHBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACh Ha MOPAIbHO-HPAaBCTBEHHbIE HOPMBI U IIECHHOCTH,
B TOM YHCJIE B JI€ATEILHOCTH YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOILIEHUE K MUY, BKIIFOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYILEro (PU3HUECKON HayKe;

5) Tpy10BOr0 BOCIIMTAHUS:

WHTEpEC K pa3MnyHbIM cdepam npodeccCuoHaTbHON ACITENHHOCTH, B TOM YHUCIIE€ CBSI3aHHBIM C (DU3UKOW U TEXHUKOW, YMEHHUE COBEPIIATH
OCO3HAaHHBIN BEIOOP Oynyiel mpodeccuu 1 peann3oBbIBATh COOCTBEHHBIE JKU3HEHHBIE MIJIaHbL;

TOTOBHOCTB U CLIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH (U3UKH HA IPOTSHKEHUH BCEH KHU3HU;

6) 3K0JIOrHYecKOro BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH IKOJIOTUUYECKON KYIBTYphI, 0OCO3HAHHE II100aJTFHOTO XapaKTepa SKOJOTUYECKHUX MTPOOIIeEM;

MJIJAHUPOBAHUE U OCYILECTBICHHUE IEUCTBUI B OKPYXAIOIIEH Cpe/ie HA OCHOBE 3HAHMS 1I€JIe YCTOMUHUBOTO pa3BUTHUS YEIOBEUECTBA;

paciMpeHue OnbITa AeITeTbHOCTH YKOJIOTUYECKOM HAMIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUH 10 (DU3HKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (U3HUECKON HAYKH;

OCO3HaHUE IIEHHOCTU HAYYHOU JAESITeNbHOCTH, TOTOBHOCTh B MIPOIECCe U3YyUeHHS (PU3UKH OCYIIECTBIATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO
NEeATEIbHOCTh UHANBUAYAIBLHO U B TPYIIIIE.
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METANIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBble Jiornyeckue aeicTBHA:
CaMOCTOSITENTbHO (POPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;
OIIpEAEIATH 1NN AESITEIbHOCTH, 3a7aBaTh IAPAMETPhl U KPUTEPUU UX JOCTUIKEHUS;
BBISIBJIATh 3AKOHOMEPHOCTH U IPOTUBOPEUMS B pacCMaTpUBAEMbIX (PU3MUECKHUX SBICHUSX;
pa3pabaTrbIBaTh IUIaH pELIeHUs IPoOIeMbl ¢ YIETOM aHAIN3a UMEIOIINXCS MaTepUalIbHBIX U HEMAaTepUaIbHbBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD, OLIECHUBATh COOTBETCTBUE PE3Y/IbTATOB LIENISIM, OLIECHUBATh PUCKU MOCIEACTBUM JEATEIBHOCTH;
KOOPJAMHUPOBATH U BBHITOIHATH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYaIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaATh KPEaTMBHOE MBIIUICHUE NIPU PEIIEHUH KU3HEHHbBIX IPOOIEeM.
Ba3oBble ncciegoBaTebcKue 1eHCTBUS!
BJIa/IETh HAYYHOU TEPMHUHOJIOTUEH, KIIFOUEBBIMU MOHATUAMHU U METOIaMU (PU3MUECKON HAYKU;
BJIAJICTh HAaBBIKAMH YUEOHO-HMCCIEIOBATEIBCKONH W TMPOEKTHOW NEATENFHOCTH B 00JAacTH (PM3MKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJI0B pelleHus 3a/1a4 (PU3MUecKoro coaepxKaHus, IPUMEHEHHUIO PAa3IMYHbIX METOI0B [TO3HAHHUS;
BJaJIeTh BUAAMHU JESITEIbHOCTH MO MOJYYEHHUIO HOBOTO 3HAHHWSA, €r0 MHTEpHpeTaluu, IpeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX
Y4eOHBIX CHUTYalUsAX, B TOM YHCJIE MTPH CO3/IaHUH YUEOHBIX IPOSKTOB B 00JIACTH (DU3HKH;
BBISIBJISITH NPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTYaJIM3UpPOBaTh 3a7ady, BbIIBUraTh TUIOTE3y €€ pEIIEeHUs, HaXOAWUThb apryMEHThl JUIs
JI0Ka3aTelbCTBA CBOUX YTBEP)KICHMI, 3a1aBaTh apaMeTpbl U KPUTEPUU pEILICHMUS;
aHAJIN3UPOBATh MOJTYYECHHBIE B XOJ€ PEIICHNUS 3aJa4l PE3YJIbTaThl, KPUTUUECKH OLICHUBATh UX JOCTOBEPHOCTD, IPOIrHO3UPOBATH U3MEHEHHE
B HOBBIX YCJIOBHSIX;
CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHOM EATEIHOCTH, B TOM YUCIIE ITPU U3YyYEHUH (PU3UKU;
JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;
YMETh MEPEHOCUTD 3HAHUS 10 PU3HMKE B MPAKTHUUYECKYIO 001aCTh )KU3HEEATEIbHOCTH;
YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00s1acTel;
BBIIBUTATh HOBBIE UJIEU, MIPEJIaraTb OPUTHHAIbHbIE TOAXOAbI U PEIICHNUS;
CTaBUTh MPOOJIEMBI U 33J]auHl, JOMYCKAIOIIUE aJIbTePHATUBHBIEC PELICHHUS.
Paborta ¢ unopmanmeii:
BJIa/IETh HABBIKAMU MOJIy4YeHHs] MHGOpMauu (PU3NUECKOro coAepKaHHUsI U3 UCTOUYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYHIECTBISATH
MOKCK, aHaJIN3, CUCTEMAaTU3alIMI0 U UHTEPIIPETALNI0 HH(DOPMAIIUK Pa3IMYHBIX BUJOB U (DOPM MpeICTaBICHMUS;
OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIIHH;
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UCIIONIb30BaTh CpeACTBAa HMH(DOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHMH B pEIICHUU KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpraHM3alMOHHBIX 3a/ad C CcOoONo/ieHneM TpeOOBaHUI IPrOHOMHKH, TEXHHUKH O€30MacHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, IMPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE301aCHOCTH;

CO3J1aBaTh TEKCTHI (PU3MYECKOTO COACPIKAHUS B PA3IMUHBIX (popMaTax ¢ yuéToM HazHaueHHs HUH(OPMAIMH U IeJIEBOW ayTUTOPUH, BBIOHpast
ONITUMAJIEHYIO (POPMY NIPECTABICHUS U BU3yaIH3aIIHU.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYIIECTBIISTH OOIICHHE HA YPOKaX (DM3WKHU M BO BHE-YPOUHOU JESATCIILHOCTH,

pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM A3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCHIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHIMBUAYAIbHON pabOTHI;

BBIOMPATh TEMAaTHKYy U METOJIBI COBMECTHBIX JICHCTBUI C YUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO WieHa KOJUICKTHBA,

IpUHHUMATh LCJIN COBMECTHOU ACATCIIBHOCTH, OPraHU30BLIBATL W KOOPAWHHUPOBATH I[GﬁCTBHH no eé JOCTHXKCHHUIO. COCTaBJITH IIJIaH
JEHCTBHM, pacpeaensaTh POJIH ¢ y4ETOM MHEHUH YYaCTHUKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OLICHHUBATh KAYECTBO CBOETO BKJIA/a U KaXKIOT0 yYaCTHUKA KOMaH/bI B OOIIMIA pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC IPOCKTHI, OLICHUBATL UACU C ITO3UIUHA HOBHU3HBI, OPUTMHAJIBHOCTH, HpaKTHHeCKOﬁ 3HAa4YUMOCTH,

OCYHICCTBIIATD IMO3UTUBHOC CTPATCTUYCCKOC IIOBCACHHUC B PAa3JIMUHBIX CHUTyallUdaX, HOPOABIIATH TBOPUYCCTBO U B006pa)K€HI/I€, 6BITB
MHUIUATUBHBIM.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHble AeiicTBUS
Camoopranu3anusi:
CaMOCTOSITEJIbHO OCYILIECTBISATh MO3HABATEIbHYIO JIEATENBHOCTh B 00JAaCTH (DU3MKM U aCTPOHOMHHM, BBIABIATH MPOOJEMBI, CTaBUTh U
(dbopMynMpoBaTh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PELIEHUS Pacu€THBIX M KAYECTBEHHBIX 3aJay, IJIAH BHIIOJHEHHS MPAKTHUYECKOH paboThl ¢ y4EToM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTCHHIA;
JlaBaTh OLIEHKY HOBBIM CUTYaIHsIM;
paclpsATh paMKU y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHHIH;
JieNiaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 32 PELICHHUE;
OLIEHHUBATh MPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO SPYAULUU B O0JIACTH (PU3HMKH, MOCTOSHHO IOBBINIATH CBOW 00pa30BaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTEJIEKT:
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JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B IEATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIETSAM;

BJIaJIeTh HAaBBIKAMU [TO3HABATENBHOMN pedIeKCHM KaK OCO3HAHUS COBEPILAEMBIX JAECHCTBHM M MBICIUTENBHBIX MIPOLECCOB, UX PE3YIbTATOB U
OCHOBAHHII;

MCIOJIB30BATh MPUEMBI pe(IIeKCHUN IS OLICHKH CUTYaIH, BEIOOpA BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [P aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;

IIPUHUMATh ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPU aHAIMU3€E PE3YNIbTaTOB AEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpouecce noCTHXKEHUS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOrpaMMbl MO (PU3MKE A YPOBHSA CpEeJHEro obuero oopa3oBaHUs Y
00yYaroIuxcs COBEPIICHCTBYETCSI SMOLMOHAIBHBIN UHTEIIEKT, IPenonaralomuil copMupoBaHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOMIETO CIOCOOHOCTh MOHMUMATh CBOE AMOIMOHAIBHOE COCTOSIHHE, BUJIETh HAINPABIICHUS Pa3BUTHS COOCTBEHHOM
HMOIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPEryJIMPOBaHUs, BKJIIOYAIOLIETO0 CaMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJEHHE, CIOCOOHOCTh
alaTUPOBATHCS K SIMOLMOHAIBHBIM U3MEHEHUSAM U MPOSABIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlIMM, BKJIIOYAIOIIEH CTPEMJICHUE K JIOCTHXKEHUIO LM U yCIeXy, ONTUMU3M, HHUIMATUBHOCTh, YMEHHE JIEHCTBOBATD
UCXOJS U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh NMOHMMATh SMOLIMOHAIBHOE COCTOSIHUE JPYTUX, YUMTHIBaTh €ro HpPU OCYLIECTBICHUU OOILEHMS,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAaWBaTh OTHOLIEHHS C APYTUMH JIHOJbMH, 3a00TUTHCS, NMPOSBIATh MHTEpEC U
paspeniaTh KOH()IUKTHIL.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenust B 10 kiacce nmpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaxaTb C(HOPMUPOBAHHOCTh Y O0ydaromuxcs
YMEHUI:

J€MOHCTPHUPOBATh Ha MPUMEPAX POJIb U MeCTO (U3UKHU B HOPMHUPOBAHUM COBPEMEHHON HAyYHOW KapTUHBI MUpA, B Pa3BUTHH COBPEMEHHON
TEXHUKU U TEXHOJIOTUH, B IIPAKTUYECKOMN AEATEIBHOCTHU JHOJEH;

YUUTHIBATh IPAaHUIIBI IPUMEHEHUS U3yYEHHBIX (U3UUYECKUX MOJIeNel: MaTepuaibHas TOYKa, HHEpLUUaIbHas cUcTeMa OTcuéTa, abCOIOTHO
TBEPAOE TENO, UACATBHBINA ra3, MOJETN CTPOSHHUS Ta30B, KUAKOCTENH U TBEPABIX TeJl, TOUSUHBIN 3JIEKTPUUECKHM 3apsil MPH pelIeHHH GU3NYECKUX
3a1ad;
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pacrio3HaBaTh (pu3nuecKue sBICHHs (IIPOIecChl) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJSPHO-KUHETUYECKON Teopuu
CTPOEHUS BEILECTBA U ANEKTPOIMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEIHOE IBUKEHHUE, CBOOOJHOE Ma/IeHUE TeJ, JBI)KEHUE 110
OKpY’KHOCTH, MHEpLIUs, B3auMojieiicteue Tei, Auddys3us, OpoyHOBCKOE IBUKEHUE, CTPOSHUE JKUAKOCTEH U TBEPABIX TN, U3MEHEHHE 00bEMa Tel
IIpY HarpeBaHuu (OXJIAX/IEHUN), TEIUIOBOE paBHOBECHE, UCIIApPEHUE, KOHJIEHCALMs], IUIaBJIEHNE, KPUCTAUIN3allls, KUIIEHUE, BIAXKHOCTh BO3/1YXa,
MIOBBILLIECHUE JIaBJICHUS Ta3a IIPU €r0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXAY ITapaMeTpaMH COCTOSIHUSI ra3a B U30IPOLIECCaX, IEKTPU3ALMS
TeJl, B3aUMO/JICIICTBHE 3aps/I0B;

OIMCBIBATh MEXAHUYECKOE JBMIKEHHUE, UCIIONb3Ysl (PU3NYECKUE BEIMUYMHBL: KOOPIUHATA, IIyTh, IEpEMEILEHIE, CKOPOCTh, YCKOPEHHUE, Macca
Tena, cujaa, UMITYJIbC Tejla, KHHETUYECKasl SHEPrusl, NOTEHIMAIbHAs SHEPrus, MeXaHu4eckas padoTa, MEXaHUYECKasi MOILHOCTD; IIPH ONHUCAHUU
MPAaBUJIBHO TPAKTOBATHh (PM3UUECKUN CMBICI MCIIOJIb3YEMbIX BEIMUMH, UX 0003HAYCHUS U €UHHIIBI, HAXOIUTH ()OPMYJIIBI, CBSI3BIBAIOLINE TAHHYIO
(GU3NYECKyI0 BEJIMUMHY C IPYTMMHU BEJINYMHAMU;

OIUCHIBATh U3yUYCHHbIE TEIUIOBBIE CBOMCTBA TE€J U TEIUIOBBIE SIBJICHHUS, UCIONIB3YS (U3NYECKUE BEIMUYMHBI: JAAaBJICHHE ra3a, TeMIepaTypa,
CpeIHssl KWHETUYECKAsl YHEPT Ul Xa0THUECKOIO JBUKEHHS MOJIEKYJI, CPEIHEKBAIpaTUUHAsi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHH SIS
sHeprus, pabota rasza, KO3((GUIHEHT MMOJIE3HOTO JEHCTBUS TEIUIOBOTO JBHUTATENsl; MPHU OMMCAHWU NPABHIBHO TPAKTOBATH (PH3MUECKUH CMBICI
UCHOJb3yEeMbIX BEJIWYMH, UX OOO3HAYEHUS M EIUHMIBI, HAXOAUThb (OPMYJIbL, CBS3BIBAIOLIME JAHHYIO (DU3MUYECKYI0 BEJIMYMHY C JAPYTHMMHU
BEJIMYMHAM;

OIUCHIBAaTh U3YUYEHHbIE DJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE SIBJICHUS (IIPOLIECCHI), UCIIONIb3Ysd (U3MUECKHUE BEIUYUHBI:
ANEKTPUYECKUH 3apsi]l, JIEKTPUUECKOE 10J1€, HAIPSHKEHHOCTD I10JIs, OTEHIMA, Pa3HOCTh MOTEHIMAJIOB; IIPU ONMMCAHUU MPABUIBLHO TPAKTOBATh
(bu3n4ecKuil CMBICI UCIIONB3YEMBIX BEJIMUUH, UX 0003HAUEHUS U €JUHULIbL; YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIUUUHY
C IpYTMMH BEJIMYMHAMM;

aHAJIM3UPOBATh (PU3MUECKUE MPOLIECCHI U SBJICHUS, UCIIONIb3YS (PU3NYECKUE 3aKOHBI U MPUHIUIBL: 3aKOH BceMupHoro tsrotenus, I, 11 u [l
3aKkoHbl HBIOTOHA, 3aKOH COXPAHEHHS MEXAHWYECKOM HHEpPruM, 3aKOH COXPAaHEHUS MMITYJIbCa, NPUHLUI CYNEPHO3ULUU CUJI, HPUHLIHUII
pPaBHONPABUSl MHEPLUAIBHBIX CUCTEM OTCUETa, MOJEKYISPHO-KMHETHUECKYI0O TEOPHUI0 CTPOEHHUS BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b Cpe/HEeil
KMHETHUYECKOW HEPruu TEIUIOBOTO JIBUXKEHUS MOJIEKYJ C aOCOJIIOTHOW TeMIepaTypoi, MEepBbI 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPaHEHHS
AJIEKTPUYECKOTO0 3apsiia, 3akoH KyloHa, pH 3TOM pas3inyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaT€MaTH4YECKOE BBIPAKEHUE U YCIIOBUS
(rpanu1bl, 00J1ACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPHUHLMIIBI JAECHCTBHS MalllMH, NPUOOPOB M TEXHUUYECKUX YCTPOWCTB; pasivyaTh YCJIOBUS HX 0€30MacHOro
MCIOJIb30BAaHUS B MIOBCEIHEBHON )KU3HU;

BBITIOJHATH SKCHEPUMEHTHI 110 MCCIEA0BaHNI0 (PU3NYECKUX SBJICHUM U MPOLIECCOB C UCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX U3MEPEHUI,
pu ATOM (POpMYJIMPOBaTh MPoOIEeMy/3a1ady W THUIIOTE3Y y4eOHOTO AKCIIEPUMEHTa, COOMpATh YCTAHOBKY W3 MPEJIOKEHHOTO 00OpYyIOBaHUS,
MIPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;

OCYILIECTBIATh MpPsSMble M KOCBEHHbIE H3MepeHHs (U3NYECKUX BEIMYHMH, NMPH ATOM BbIOMPATh ONTHUMAJIBHBIA CHOCOO HM3MEpEHUs U
MCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTENH U3MEPEHMUI;
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UCCIIEIOBAaTh 3aBUCUMOCTH MEXIY (DU3MUYECKUMM BEIMYMHAMHU C HWCIOJIb30BAHMEM MPSAMBIX H3MEPEHUH, NPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (DMKCHUPOBATh PE3yJbTaThl MOJYYEHHOW 3aBHUCHMOCTH (PM3MYECKUX BEJIMYMH B BMJE TaOJIUI U TpauKOB, AeiaTbh BBIBOJBI IO
pe3yJibTaTaM MCCIEN0BaHNUS;

cobmroaTh MpaBuiIa 0€30MacHOT0 TPy/a MPH MPOBEACHUH HCCIEA0BaHUN B paMKax y4eOHOTo 3KCIIEPUMEHTa, Y1eOHO-1CCIe0BaTEIbCKOM
Y TIPOEKTHOM JESITETLHOCTH C MCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYIOBAHHS;

pemaTh pacy€THbIC 3aJla4d C SIBHO 3a/JlaHHON (pU3MUYECKOW MOJENbIO, MCMOJIb3Ys (PU3MYECKHe 3aKOHbI M IPUHLMUIBI, HA OCHOBE aHAIU3a
yCIIOBMS 337a4ll BbIOMpPATh (PU3MUECKYIO MOJENb, BBIIENATh (PU3NUECKUE BEIMUYUHBI U (OPMYIIbI, HEOOXOAUMBIE JUIsl €€ pelIeHUs, TPOBOAUTh
pacy€Thl U OLIEHUBATh PEATLHOCTH MOTYYEHHOTO 3HAaYeHUs (PH3UUECKON BETMUMHBI;

pelaTh KayeCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTUYECKU HENPOTHBOPEUMBYIO LIETIOUYKY PACCYXACHHUH C ONOPOMl Ha M3YyUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SIBIICHMUS;

UCIOJb30BaTh IPH PEHIEHWH Y4YeOHBIX 3a/Jay COBpPEMEHHble MH(OPMAIMOHHBIE TEXHOJOTUM I IOMCKa, CTPYKTYpHUPOBAaHMUS,
WHTEPIPETAlMA M TPEICTABICHHUS Y4eOHOH W HAyYHO-TIONMYJSIPHOW HWH(OPMALMHU, IMOJYYCHHON W3 Pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAIM3UPOBATh MOIy4aeMy0 HHPOPMAIIHIO;

IPUBOANUTH MPUMEPHI BKJIA/la POCCUHCKUX U 3apyOeXHbIX yYEHBIX-(DU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE INPOLIECCOB OKPYKAIOIIEro
MUDa, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

HCII0JIb30BaTh TEOPETUUECKHUE 3HAHUSI 110 (PU3UKE B IOBCEAHEBHOM XKU3HU AJIs o0ecnieueHrs 0€30acHOCTHU IIpH oOpalieHuy ¢ npudopaMu u
TEXHUYECKUMHU YCTPOUCTBAMH, AJIi COXPAHEHUS 310pPOBbs U COOIIOICHNS HOPM IKOJIOTUYECKOTO IMOBEJCHMS B OKPY’KaIOLIEH Cpe/Ie;

paboTaTe B TIpyIIe C BBIIOJHEHHEM pAa3JIMYHbIX COLMAIBHBIX pOJIeH, IJIaHUPOBaTh pabOTy TIPYHIbl, PALMOHAIBHO paclpeneisiTh
0053aHHOCTH M IJIAHUPOBATh JAEATENBHOCTh B HECTAHJAPTHBIX CUTYaLUAX, aJeKBATHO OLIEHUBATh BKJIAJ Ka)KJIOTO W3 YYaCTHUKOB I'PYIMIBI B
pelIeHre paccMaTpuBacMOi POOIIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh CPOPMHUPOBAHHOCTH Y OOYHAIOIIUXCS
YMEHUU:

J€MOHCTPHPOBATh HA MPUMeEpax pojb U MECTO (PU3UKU B (POPMUPOBAHIH COBPEMEHHON HAy4YHOM KapTHHBI MUpa, B pa3BUTHH COBPEMEHHOMN
TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON JESATENbHOCTH JIHOJIEH, IEJTOCTHOCTh U €IMHCTBO (PM3NYECKONW KapTUHBI MUDA;

YUUTBHIBaTh T'PAHUIBl IPUMEHEHUS! N3YYEHHBIX (U3NYECKUX MOJENEeH: TOUCUHBIN SIEKTPUUYECKUN 3aps, JIyd CBETa, TOUEYHBIM MCTOYHHUK
CBeTa, siIepHasi MOJIENIb aTOMa, HyKJIOHHAs: MOJIeNIb aTOMHOT'O si/ipa MPpH pellieHUH (U3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3UYECKUEe SBICHHUS (IIPOILECChl) M OOBACHATH UX HAa OCHOBE 3aKOHOB AJIEKTPOAMHAMHUKM U KBAHTOBOM (DU3MKH:
AJIEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JIEUCTBUS TOKA, B3aUMOJIEHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHAS
MHAYKIMS, TeHCTBUE MAarHUTHOTO TOJISl HAa TPOBOJHUK C TOKOM U JIBHKYIIUIICS 3aps/, SIEKTPOMAarHUTHbIE KOJIeOaHUSI U BOJIHBI, IPSIMOJIMHEHHOE
pacrpocTpaHeHHEe CBETa, OTpakeHHe, MpeloMIIeHre, nHTepdepeHius, AM(paKIys 1 NOJAPU3aLUs CBETA, TUCIEPCHs CBETa, (POTOAIEKTPHUECKUN
spdext (poTorddexT), cBeToBoe AaBlieHHE, BO3HHUKHOBEHHE JMHEWYATOTrO CIEKTpa aTroMa BOJOpOJA, €CTECTBEHHAass M HCKYCCTBEHHas
PaZ0aKTUBHOCTb;
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OIMCHIBATh U3yYCHHbIE CBOMCTBA BelIeCTBa (IJEKTPUUECKUE, MATHUTHBIE, ONITUYECKHE, IIEKTPUUYECKYIO TPOBOIMMOCTh PAa3IUUHBIX CPel) U
AJIEKTPOMArHUTHBIE SIBICHUS (TPOILIECCHI), UCTIONb3Ysd (GU3NUYECKUE BETUYMHBI: AJIEKTPUUECKHUM 3apsijl, cUjla TOKA, AJIEKTPUUYECKOE HampsKeHHe,
ANEKTPUYECKOE COMPOTHUBIIEHUE, PA3HOCTh MOTEHIMANIOB, SJIEKTPOABIDKYIIAs cuia, paboTa TOKA, MHIYKIUS MAarHUTHOTO IOJIA, cuiia AmImepa,
cuna JlopeHna, WHAYKTUBHOCTh KaTYIIKH, SHEPTHs 3JCKTPUYECKOr0 M MArHUTHOTO MOJIEH, MEpUoJl U 4acToTa KojieOaHuil B KoyieOaTeIbHOM
KOHTYpE, 3aps/l U CHJIa TOKa B MPOLIECCe TAPMOHMUYECKUX IEKTPOMAarHUTHBIX KoJieOaHuil, (POKycHOE pacCTOsIHHE U ONTUYECKast CUjla JIMH3bI, TIPU
OMMCAaHUU MPABWIBHO TPAKTOBaTh (UIUYECKUN CMBICT HCIOIB3YEMbIX BEJIMYMH, UX OOO3HAYCHHS M €IUHUIL, YyKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME TaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;

OIMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHUS M MPOLECCHI, UCTOIB3Ys (PU3MUYECKHE BEIMYUHBI: CKOPOCTh JEKTPOMATrHUTHBIX BOJH, JJIMHA
BOJIHBI ¥ YAaCTOTA CBETA, SHEPTHs U UMITYJIbC (POTOHA, TIEPUO/] TTOTypaCTaa, SHEPTHsI CBA3H aTOMHBIX sIJIep, IPU OMUCAHUU MPABUIIBHO TPAKTOBATh
(bu3nYeCKUi CMBICT UCTOIb3YEMbIX BEJIMYMH, UX 0003HAUCHUS U €IUHUIIbI, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BETUUYUHY
C IPYTrUMH BEIMYMHAMH, BEIYUCIIATH 3HAUCHHE (PU3NUECKON BEIMYUHBI,

aHATM3UPOBATh (PU3UUECKUE TIPOIECCHI U SIBIICHUS, HCIIONB3Ys (PU3NUECKHUE 3aKOHBI M MPUHIMUIIBL: 3aKOH OMa, 3aKOHBI TIOCIIEI0BATEIBHOTO
U TApaUICIbHOIO COEAUHEHUs IPOBOJAHMKOB, 3aKkOH JDKoyisa—JIeHna, 3akoH JJIEKTPOMATHUTHOM HMHIYKLHH, 3aKOH IPAMOJIMHEMHOTO
pacipocTpaHEeHHs CBETa, 3aKOHBI OTPAXKEHUS CBETa, 3aKOHBI MPEIOMIICHHS CBETa, ypaBHeHUe DiHIITeiiHa Ui hoTtorddekTa, 3aK0OH COXpPaHEHU S
SHEPTUH, 3aKOH COXPAHEHHUS HMIIYJIbCA, 3aKOH COXpPAHEHHS SJIEKTPHUUYECKOro 3apsija, 3aKOH COXpaHEHHsI MacCOBOTO 4HMCIa, MOcTynathl bopa,
3aKOH PaJMOaKTUBHOTO pacraja, MpU STOM pa3inyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKEHHUE U YCIIOBHUS
(rpanu1bl, 00J1ACTH) TPUMEHUMOCTH;

OTIpeICTISATH HAPaBIEHUE BEKTOPA HHAYKIIMU MAarHUTHOTO TOJIS IPOBOJHHUKA C TOKOM, CHJIbl AMIiepa u cuiibl JlopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaeMOE IIIOCKUM 3€PKaIOM, TOHKOH JINH30MH;

BBITIOJIHATE DKCIIEPUMEHTHI TI0 MCCIIEIOBAHNIO (DU3MUYECKHX SBICHUI W MPOIIECCOB C MCIIOJIB30BaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH:
pu 3ToM (POpMYJIMPOBATH MpoOIEeMy/3alady U THUIIOTE3Y y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEMJIOKEHHOTO 00OpYAOBaHMUS,
MIPOBOAMTH OMBIT U (OPMYITUPOBATH BHIBO/IBI;

OCYILIECTBIATh MpPsSMble M KOCBEHHbIE H3MEpeHHUs (U3NYECKUX BEIMYMH, NMPH 3TOM BHIOMPATH ONTUMANBHBIM CIOCOO H3MEpEeHUs U
WCTIOJIH30BATh M3BECTHBIC METOBI OLEHKH TTOTPEITHOCTEH H3MEPEHHIA;

WCCIIEIOBATh 3aBHCUMOCTH (DU3NYECKUX BEIHMYMH C HCIOJIB30BAHHWEM TMPSMBIX W3MEPEHHH: TPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKcUpoBaTh Pe3yNbTaThl MOJTYYEHHONH 3aBUCHUMOCTH (U3UYECKUX BEIWYMH B BHJIE TAaOMUI U TpadUKOB, JeNaTh BBIBOJBI 10 pe3yiabTaTaM
UCCIIeTOBAHMUS;

coOmro1aTh TpaBmiIa 0€30MacHOTO TPYy/Ia IPH MPOBEACHUH UCCIEAOBAaHUHN B paMKax y4eOHOT0 IKCTIEPUMEHTa, y4eOHO-UCCIIe0BATEIbCKOM
Y TIPOCKTHOM JIESITETTHHOCTH C MCITOJIb30BaHHEM M3MEPUTEIFHBIX YCTPOHCTB H J1a00paTOpPHOTO 000pYyTOBAHNUS;

pemarh pacu€THbIE 3a/1a4M C SBHO 3aJaHHONW (PU3MUECKOW MOENbI0, UCTONb3Ys (PU3HUECKUE 3aKOHBI U NMPHUHIIMIIBL, Ha OCHOBE aHAJIM3a
YCJIOBHSA 33/1a4M BBIOMPATh (PU3UUYECKYI0 MOJEIb, BBIACIATH (pU3HuecKue BENUYMHBI U (POpMyIbl, HEOOXOUMbIe A € pelieHHs], TPOBOAUTh
pacy€Thl M OIIEHWBATh PEATHHOCTH TOTYY€HHOTO 3HAYeHUsT (PU3NIECKOI BETMUNHBL;

26



penaTb Ka4yeCTBEHHBIE 3aJa4M: BBICTPAUBATH JIOTMYECKU HEIPOTUBOPEUMBYIO LIETIOYKY PACCYKIAEHUN C OIOPOM HAa MU3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SABICHMUS;

UCIOJb30BaTh IPU PEHIEHWH Y4YeOHBIX 3a/Jad COBPEMEHHble MH(OPMAIMOHHBIE TEXHOJOTHMHM MJIs TIOMCKAa, CTPYKTYpUPOBaHMUS,
MHTEPOpPETAllMd M TPEICTABICHHUS Y4eOHOH W HAy4YHO-TIONMYJISIpPHOW HMH(POPMALUHU, IMOJYYEHHOH W3 Pa3JIMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJTM3UPOBATh MOTydaeMyr0 HH(OpMAIHIO;

OOBSICHATh NMPUHLMIIBI ASHCTBUS MAIIMH, NPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3iavyaTh YCIOBHUS UX O€30MacCHOIO MCIIOJIb30BaHMS B
IIOBCEIHEBHOM JKU3HY;

MPUBOANUTH PUMEPHI BKJIAZIa POCCUICKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B PA3BUTHE TEXHUKU U TEXHOJIOTU;

HCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3MKE B IOBCETHEBHOM KU3HHU AJIs oOecredeHus: 6e301acCHOCTH IIpU 00palleHuu ¢ pudopamMu U
TEXHUYECKMMHU YCTPOMCTBaMU, Ul COXPaHEHHsI 3[0pPOBbsI U COOJIFOICHHUSI HOPM 3KOJIOTMYECKOI0 MOBEICHUS B OKpYXKarollel cpere;

paboTaTe B TpyIIE C BBITOJHECHHEM pPAa3JIMYHBIX COLMANBHBIX pPOJIEH, IUIAHUPOBATh pabOTy TPYNIBI, PAMOHAIBHO PpaCIPEACITH
0053aHHOCTH ¥ IUIAHUPOBAThH JEATEIBHOCTh B HECTAHJIAPTHBIX CHTYaLUSAX, aJ€KBATHO OLIEHMBATH BKJIAJ KA)KJOTO W3 YYaCTHHKOB T'PYIIBI B
peleHre paccMaTpuBaeMoi pooIIEMBl.
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Ne
n/n

Haumenosan KoanuecTBo 4acos

ue pa3jeJioB
U TeM
NPOrpaMMmblI

TEMATHYECKOE INTAHUPOBAHHME
10 KJIACC

Bcero

KP

1P

S0P, IIOP

Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

,Z[eﬂTeJIbHOCTL yYuurteiisa € y4€eToM nNporpaMmMbl BOCIIUTAHUSA

o bubnurorexka ~ BKJIIOYEHHE YUUTEISIMU B pabodue MporpaMMsl 10 yueOHBIM
W3HKA U
uka npeaMeram, Kypcam, MOAYJISIM LIeJIeBbIX OPHEHTHPOB PE3YJIbTATOB
p yp Y P POB pE3y.
METOABL . BOCIMTAaHMUS, UX YUET B OIPEEIEHUN BOCIUTATEIIBHBIX 33124 YPOKOB,
1.1 2 https://m.eds y p yp
HAy4HOT'O i
Vi 00.ru/7f41bf = 3aHATHH,
MO3HAaHUA
12
Hroro o pasneny 2
Paznen 2. MEXAHUKA
bubnnorexka = BbIOOp METOIOB, METOJIUK, TEXHOJIOTHH, OKA3bIBAIOLIIX
P
IIOK BOCIIUTATEIBHOE BO3/ICHCTBHE HA JINYHOCTh B COOTBETCTBUH C
21 Kunematnka 5 https://m.eds ~ BOCHHMTAaTENLHBIM HIEATIOM, IIEJTBIO U 33/1a9aMHU BOCTIHTAHHS,
00.ru/7f41bf  UCICBEIMI ODHEHTHPAMH PE3YJIbTATOB BOCIUTAHIS; PEATH3ALIMIO
72 HpPUOPUTETA BOCIIUTAHUS B yueOHOI IeATeIbHOCTH;
NPUBJICYCHNE BHUMAHHS 00YUarOMMXCs K IEHHOCTHOMY aCIeKTy
https://m.edS  u3yuaempIxX Ha ypokax IpeMeTOB, SBJICHUI U COOBITHIA,
2.2 Junamuka 7 00.ru/7f41bf = wHMUMUpOBaHME OOCYKIEHUH, BHICKA3bIBAHUI CBOETO MHEHHUSI,
BBIPAOOTKH CBOETO JINYHOCTHOI'O OTHOLIEHUS K U3y4aeMbIM COOBITUSM,
le P y
SIBJIICHUSM, JTULIAM;
3aKOHBI https://m.eds nmoOyxJaeHne o0ydJamuxcs coOJIoaaTh HOPMBI TOBEIEHUS,
23 COXPaHEHHS B 6 1 1 00.ru/7f41bf = TPaBuia OOIIIEHNsI CO CBEPCTHUKAMU U MEAarorndeCKUMHU pabOTHUKAMH,
—72 COOTBETCTBYIOIIME  YKJIaay o0OLeoOpa30BaTelbHOM  OpraHU3aluM,
MEXaHUKE 1z

YCTaHOBJICHUE U MOJIEPKKY H0OpOKeIaTenbHOM aTMOochepsl;
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Hroro no pazneny

Paznea 3. MOJIEKYJISIPHAS ®PU3NKA U

18

Paznen 4. JIEKTPOJAUHAMUKA

TEPMOIAUHAMHUKA
OCHOBEI Bubnuoreka HHUIMAPOBAHUE U TIOJJIEPHKKY UCCIICTOBATEILCKOM ACATEIEHOCTH
MOJIEKYJISIPHO LHOK 00yYaroIuXcs, MIIAHUPOBAHNE U BBITOJHEHUE HHANBUIYATBHBIX U
3.1 - 9 https://m.eds ~ TPYIIOBBIX IPOEKTOB BOCIIMTATE/ILHOM HAIIPaBICHHOCTH.
KHHETUYECKO 00.ru/7f41bf
i Teopun 72
Bubinmoreka OPraHU3alUI0 HACTABHUYECTBA MOTUBUPOBAHHEIX U 3PYAUPOBAHHBIX
OCHOBBI LIOK 00yYaroIIUXCs Ha T HEYCIEBAOIIUMH OTHOKJIACCHUKAMH, B TOM YHCIIE
3.2 TepPMOLHHAMU 10 https://m.eds =~ © 0c00BIMH 00pa30BaTENbHBIMU IOTPEOHOCTAMH, JAFOLIETO
- 00.1u/7fA1bf 00yYaromuMcst COMATFHO 3HAYUMBIH OTBIT COTPYAHUYECTBA U
72 B3aMHOM ITOMOIIIH;
ArperarHbie Bubnunoreka BBIOOP METOJIOB, METOJIUK, TEXHOJIOT M, OKa3bIBAIOIINX
COCTOSIHUS LIOK BOCIMTATENBHOE BO3IEHCTBIE HA JIMYHOCTH B COOTBETCTBHH C
3.3 BEIEeCTBA 5 https://m.eds ~ BOCIHMTATE/LHBIM HIEATIOM, IIETBIO U 33]1a9aMHU BOCTIHTAHHS,
CDaBOBbIe 00 ru/7f4lbf IEJICBBIMU OpI/IeHTI/IpaMI/I peSyHBTaTOB BOCIIMTaHUA, peaJ'H/I3aHI/HO
HepexoTI 72 MPUOPHUTETA BOCIIUTAHHS B YUCOHOH JeSITEIBHOCTH;
Hroro no pazgeny 24

BI/I6J‘H/IOT€Ka IIPUBJICUCHNEC BHUMAHUA 06yqa}onmxcs1 K HECHHOCTHOMY acCIICKTYy
HOK HN3y4acMbIX Ha ypOKax MmpeaMeETOB, SBJICHHUH U CO6BITHﬁ,
DJIEeKTPOCTATH . .
41 10 httDS//medS WHUOWUPOBAHUC O6Cy>KIIeHI/II/I, BBICKAa3bIBaHWHM CBOCTO MHCHUS,
Ka
OO.rU/7f41bf BBIpa6OTKI/I CBOCTO JIMYHOCTHOI'O OTHOIICHUA K U3Yy4YaC€MbIM CO6BITI/I$IM,
72 ABJICHUAM, JIMLIAM,
4.2 ITocTostHHBIN 12 bubanorexa OpPraHM3aINI0 HACTABHUYECTBA MOTHBUPOBAHHBIX U OPYIUPOBAHHBIX
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ANEKTPUUECKHU
i Tox. Toku B
Pa3ITUYHBIX
cpemax

[IOK

https://m.eds
00.ru/7f41bf

12

00yUaroIUXCs HaJl HEYCIEBAIOIUMH OTHOKJIACCHUKAMH, B TOM YHCIIC
¢ 0cOOBIMU 00pa30BaTEIBLHBIMU TTIOTPEOHOCTSAMHU, JTAIOIIECTO
00y4YaIOIIUMCS COIIMATLHO 3HAYUMBIH OIBIT COTPYIHHIECTBA H
B3aWMHOM MOMOIIIH;

Hroro no pazneny

PesepBHOE Bpems

22

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68
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11 KJIACC

HanMenoBaHme 30P, IIOP JlesiTeJIbHOCTh YYHTEJISl ¢ y4eTOM MPOrpaMMbl
[} KoauuecTBO yacoB BOCIIMTAHUS
pa3aesioB U TeM
n/n
POTpamMmBI Beero  KP mnp
Paznen 1. JIEKTPOANHAMUKA
oOyXIeHUEe 00YyJarOIUXCs COOII0AaTh HOPMBI
TIOBE/ICHUS, TPAaBMJIA OOIICHNS CO CBEPCTHUKAMU U
MaruautHoe noie. HIeJarOrM9eCKUMHU pabOTHUKAMH, COOTBETCTBYIOIINE
bubnuorexa LIOK g P . Y
11 DneKTpoMarHuTHas 11 1 3 yKiay o0meo0pa3oBaTebHON OpraHn3alny,
https://m.edsoo.ru/7f41c97c y
MHTyKIIUS YCTaHOBJICHUE U MOJICPKKY JOOpOKENaTeIbHON
aTMocdepsbl;
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
BBIOOP METO/IOB, METO/IHK, TEXHOJIOT Ui, OKa3bIBAOIIINX
BOCIIMTATEIbHOE BO3/ICHCTBIE HA JINYHOCTD B
MexaHnueckue u
bubmuotexa [JOK COOTBETCTBHU C BOCIMTATEIILHBIM UI€AJIOM, LETBIO U
2.1 AJIEKTPOMarHUTHBIE 9 1
5 https://m.edso0.ru/7f41c97¢c  3amavyamu BOCIIMTaHUS, [IEJCBBIMH OPUCHTHPAMHU
KOIehanua pe3yJIbTaTOB BOCIIMTAHUS; PEAN3AIHIO TIPHOPUTETA
BOCITUTaHMS B y4eOHOI IeATeTbHOCTH;
MIPUMEHEHUE HHTEPAKTUBHBIX (POpM yueOHOM paboTHI -
MHTEIUICKTYaIbHbIX, CTUMYJTAPYFOLIHX
M03HABATENILHYIO MOTUBALIMIO, HTPOBBIX METOIUK
Mexanuueckue u N y 1o, MIp M
bubnmnoreka [JOK JIMCKYCCHIA, TAFOIIMX BO3MOKHOCTh IIPHOOPECTH OIIBIT
2.2 AIIEKTPOMAarHUTHBIE 5 1 .
https://m.edsoo.ru/7f41c97c BEJICHUS KOHCTPYKTUBHOTO AUAJIOTa; FPYIIIOBOM
BOJIHBI

paboThl, KOTOpask YUUT CTPOUTH OTHOIICHUS U
JefCTBOBATh B KOMaH/IE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIIIJIEHHNS;
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2.3

Ontuka

Uroro no pazgeny

10

24

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41c97c

HWHULIMUPOBAHUEC U IOAACPIKKY I/ICCJ'IC)IOB&TCJ'H)CKOﬁ
JACATCIIBHOCTHU 06y11a}01111/1xc;[, MJIaHUPOBAHUC U
BBITIOJTHEHUC UHAUBUAYAJIBHBIX U I'PYIIIIOBBIX IIPOEKTOB
BOCIIUTATEIBHOM HaIlpaBJICHHOCTH.

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI
crernnaIbHON
TEOpUH
OTHOCHUTEIBHOCTH

Hroro no pasaceiny

Pa3znesn 4. KBAHTOBAS ®PU3UKA

4

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

OpraHH3aIMI0 HACTABHHYECTBA MOTHBUPOBAHHBIX U
3PYAMPOBAHHBIX 00YUYAIONIUXCS HaJl HEYCIIEBAIOIMMH
OIHOKJIACCHUKAMH, B TOM YHCJIE C OCOOBIMU
00pa3oBaTe’IbHBIMU TOTPEOHOCTSMH, JAIOLIETO
00y4arOIUMCS COITUAJILHO 3HAYMMBIHN OIBIT
COTPYIHHUYECTBA U B3aHMHOI TIOMOLIIN;

BbIOOP METOJIOB, METOIUK, TEXHOJIOTHiA, OKa3bIBAIOIIINX
BOCIIMTATEJILHOE BO3JIEHUCTBUE HA JIMYHOCTD B

DIeMEHTHI BuGnnorexa LIOK COOTBETCTBHH C BOCIIUTATEIbHBIM HICAJIOM, [ENBIO 1
4.1 . 6
KBaHTOBOM ONTHKHU https://m.edsoo.ru/7f41c97¢  3@/@4aMH BOCIHTARMA, UCTCBIMI OPHEHTHPAMHU
PE3yJITATOB BOCIIMTAHMUS;, PEAIU3AIMIO IPHOPUTETA
BOCIIUTAHHUS B YUEOHOI AEATEIHHOCTH;
Bubnmorexa [JOK [PHUBJICYCHNE BHUMAHHS 00YJaIOIINXCS K [IEHHOCTHOMY
4.2 Crpoenue aToma 4 aCIeKTy U3y4aeMbIX Ha yPOKaXx MPEIMETOB, SBICHHUN U
https://m.edsoo.ru/7f41c97c y ’
D cOOBITHI
BKJIIOUEHHE YYUTESIMH B pabOUHe TIPOrpaMMBI 110
43 AtomHoe 51po 5 bubnmnoreka [JOK y4eOHBIM TIpeIMEeTaM, Kypcam, MOTYJISIM IIeJIeBhIX

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

32

OPHUCHTUPOB PE3YJIbTATOB BOCIIUTAHUSA



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

Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

D1eMEHTEI BBIOOP METOJIOB, METOJIUK, TEXHOJIOTHH, OKA3bIBAIOIIINX
bubmnoreka LIOK .
51 ACTPOHOMHH U 7 1 BOCIIMTATEIbHOE BO3ACHCTBHEC HA JINYHOCTH B
https://m.edsoo.ru/7f41c97c
acTpohu3uKN COOTBETCTBHU C BOCIIUTATEILHBIM HIEATIOM
Wroro no pazueny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

MAaKCUMAJIbHOC HMCIIOJIB30BAHHUEC BOCIIUTATCIIBHBIX
0606maroIee Bu6nuorexa [JOK BO3MOXKHOCTEH COJlepaHusl Y4eOHBIX NPEAMETOB JJIs
6.1 4 ) dopmupoBaHuss y  OOydYarOUmMXCS  POCCHHCKHX
IIOBTOpEHHE https://m.edsoo.ru/7f41c97c G — JLYXOBHO-HDABCTBCHHbIX u
COLMOKYJIBTYPHBIX LIEHHOCTEN
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
YACOB 11O 68 4 7
[TPOTPAMME
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Hpnioxenne 1

JarTa uzydyenus Aata
Ne Kosnun4yectBo 4yacos HU3y4eHus
Tema ypoka j1aH
n/n ¢baxr
Bcero KP 1P
1 ®u3uka — Hayka o npupoae. Hayunsie MeTobl MO3HAHNS 1
OKPY’KaroIlero Mupa
Posb 1 MecTo ¢u3nku B GOPMUPOBAHUN COBPEMEHHON
2 HAy4YHOU KapTUHBI MUpPa, B IPAKTUYECKON AESITEIbHOCTU 1
THOACH
Mexannueckoe nBukeHue. OTHOCUTEIbHOCTD
3 MEXAHUYECKOT0 BWKeHus. [lepemerienne, CKopocTs, 1
YCKOpeHue
4 PaBHOMEpPHOE TPAMOIMHENHOE IBUKEHHE
5 PaBHOYyCKOpEHHOE IPSIMOIMHENHOE ABUKEHHE
6 CBoOomHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHUS 1
; KpusonmHeliHOe nBMXkeHue. J[BIKEHNE MaTepUATILHON 1
TOYKH 110 OKPY’KHOCTH
3 [Tpurumn otHocuTensHOCTH ["anunes. MHepuuansHele 1
cucreMsl orcyera. [lepselii 3akoH HeroTOHA
9 Macca tena. Cuna. [IpuHnun cynepnosununu cui. Bropoi 1
3akoH HploTOHA J171s1 MaTepHalibHOM TOUKU
10 Tperuii 3akoH HproTOHA /11 MaTepUATIBHBIX TOYEK 1
11 3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas
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KOCMHYCCKasA CKOPOCTh

12

13

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koapdumuent tpenus. Cuna conpoTUBICHUS
NIPY JABWKECHHUH TeJla B KUIKOCTH WIIH Ta3e

14

[ToctynaTenbHoE U BpamaTeabHOE JBUKEHHE a0COIOTHO
TBEpAOTrO Testa. MomeHT cuibl. 1lnedo cuibl. Ycinosus
paBHOBECHS TBEPIOTO TEJIA

15

16

17

Nmnynbc maTepuanbHOU TOYKH, CUCTEMbBl MaTEpUATIbHBIX
Touek. iMmynbc cuiibl. 3aKOH COXpaHEHUSI UMITYJIbCA.
PeakTuBHOE NBUKEHUE

Pabora u moutHOCTh critbl. Kunetnueckas sHeprust
MaTepHaabHOW TOUKH. Teopema 00 U3MEHEHUU
KHMHETUYECKOW SHEPTUU

[TorenunaneHas sHeprus. [loTeHIHanbHAsA SHEPIUS YIIPYTro
nepopMHUpoBaHHON NpyXUHBL [loTeHIManbHAs SHEPTUs Tena
BOJIN3M IOBEPXHOCTH 3eMITH

18

[ToTeHumaneHbple U HEMOTEHIMANbHBIE CUITBL. CBsI3b pabOTHI
HENOTEHUHUAIbHBIX CUJI C U3MEHEHUEM MEXaHUYECKOHN
SHEPrUU CUCTEMBI TeJ. 3aKOH COXpaHEHUSI MEXaHNYECKOM
JHEPruu

19

JlabopaTtopHast pabota «HcciaenoBanue CBs3M pabOThI CUIIBI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUH Tella Ha IPUMEpPE
PaCTSKCHUS PE3NHOBOTO KTYTa»

20

21

KonTtponbHas padora no teme «Kunematuka. JlnHamuka.
3aKOHBI COXPAaHEHHS B MEXAHHUKE)

OCHOBHBIE TIOJI0KEHUST MOJIEKYISIPHO-KUHETHUECKOW TEOPHH.
BpoynoBckoe nemxenue. Auddysus

22

XapakTep ABUKEHUS U B3aUMOJICHCTBHS YaCTHI BEILIECTBA.
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Mogenu cTpoeHUs Ta30B, JKUIKOCTEH U TBEPABIX TEII

Macca mounekyn. KonnyectBo BemectBa. [locrosnnas

23 ABoraapo

24 TennoBoe paBHOBecue. TemmepaTrypa u €€ u3MepeHue.
[lIxana remnepatyp Llenbcus

25 Wneanpbusbiii raz B MKT. OcnoBHoe ypaBHeHrne MKT
AOcoroTHas TeMIiepaTypa Kak Mepa cpeHeld KHHETHIECKOM

26 SHEPI'HH JIBH>KEHHS MOJIEKYJ. Y paBHeHUE MeHaeneeBa-
Kunaneiipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI

28 JlabGopaTtopHast pabota «HcciaenoBanue 3aBUCUMOCTUA MEKITY
napaMeTpamMH COCTOSIHUS Pa3pesKEHHOr0 raza»

29 H3omporeccsl B uaeanbsHOM ra3e u ux rpaduyeckoe
MIPE/ICTABIICHHE
BryTpeHHss 2Heprus TEpMOJINHAMHYECKON CUCTEMBI U

30 criocoOslI e€ n3MeHeHus. KonnyectBo TemioTs! 1 pabdora.
BHyTpeHHSs sHEprus 0JHOATOMHOTI'O UJICAIBHOTO Ta3a

31 Buasl Teronepenaun

39 VY nenpHas TEIUIOEMKOCTB BelllecTBa. Kolm4yecTBo TEMIOTHI
npu Tersonepeaaye. AauadaTHbIN mporece

33 [IepBblil 3aKOH TEPMOAMHAMUKH U €T0 IPUMEHEHHE K
M30IpoLeccam

34 Heob6patumocts nporieccoB B mpupoze. Bropoit 3akon
TEPMOJUHAMUKHU

35 [Ipunnun nevicteus u KI1I TemnoBoit MamuHb

36 [uxn Kapno u ero KIT/I

37 DKoJoruyeckre mpoodaeMbl TEIIOHEPTeTHKU
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Ob6o6maromuii ypok «Monekynsipaas ¢puznka. OCHOBBI

38 TEPMOIMHAMUKI

39 KonTpomnpHas padora o teme «MomnekynsapHas pu3HKa.
OCHOBBI TEpPMOAMHAMUKI

40 [TapooGpa3oBanue U KoHaeHcalus. Vcrapenre u KumneHue

41 AOCOMIOTHAS M OTHOCHUTEIbHAS BIIAXKHOCTh BO3yXa.
Haceiennsiii nap
TBépnoe teno. Kpucramnnueckue u amopgHbie Tena.

42 AHHN30TpONUs CBOMCTB KpUCTAIOB. JKUJIKHE KPUCTAILIIBL.
CoBpemeHHbIE MaTepUallbl

43 [InaBrnenue u KpucTauU3anus. Y aelbHas TeIioTa
riasnenus. Cyonumanus

44 YpaBHeHUE TEIIOBOTO OanaHca

45 DJIeKTpu3anus Tell. DJIeKTpuuecKui 3apsa. JBa Buma
ANEKTPUUECKUX 3aPSI0B

46 [IpoBOIHUKY, TUBTEKTPUKH U MOJTYIPOBOJIHUKHU. 3aKOH
COXpaHEHHUs JEKTPUUYECKOTO 3apsia

47 B3aumoneiictBue 3apsnoB. 3akoH Kynona. Toueunsrit
ANEKTPUYECKUN 3apsif
Hanpsoxénnocts anekrpuyeckoro noiist. [punnun

48 CYNEPIIO3UINH JIEKTPUUECKUX nosen. JInnun
HANPSKEHHOCTH

49 PaGora cun snexTpocrarnueckoro noius. [Toreniuan.
Pa3nocTh noteHnnanon

50 [TpoBOTHUKY ¥ AUDIIEKTPUKH B DJIEKTPOCTATUYECKOM TTOJIE.
JusnexTpudeckas MpOHUIIAEMOCTh

51 OnexrpoéMkocTs. Konnencatop
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52

DNEeKTPOEMKOCTH TIOCKOI0 KOHJIEHCATOpa. DHEPIHsl
3apsKEHHOI0 KOHJIEHcaTopa

53

54

55

JlabopaTtopHast pabota "M3mepenne 31eKTpOEMKOCTH
KOHJIeHcaropa"

[puHIMI 1eHCTBHS U IPHMEHEHHE KOHJICHCATOPOB,
KOITUPOBAJILHOTO arapara, CTPYHHOr0 MpUHTEpa.
DJIeKTpOCTaTHYECKAsl 3aIIUTa. 3a3eMIICHUEC
AIIEKTPONPUOOPOB

DJEeKTPUYECKUH TOK, YCIOBHS €0 CYIIeCTBOBAHHS.

ITocrosiunbiil Tok. Cuita Toka. Hanpsbkenue.
Conpotusnenue. 3akoH OMa Juisl yyacTKa LU

56

[locnenoBarenbHOE, NapauIEIbHOE, CMEIIAHHOE COETUHEHNE
npoBoaHUKOB. JlaboparopHas padota «/3yuenue
CMEIIAHHOTO COSAMHEHUS PE3UCTOPOBY

57

58

59

PaboTa 1 MOIIHOCTB ANEKTPUUECKOTO TOKa. 3akoH J[xoyrs-
Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM ) DJIEKTPUYECKOM eI .
Kopotkoe 3ambikanue. JlaboparopHas pabota «/3mepenue
O/1C ncTtoyHuKa TOKa U €ro BHyTPEHHETO COMPOTUBIICHUS

SHCKTPOHHEUI IMPOBOAUMOCTD TBépI[BIX MCTAJIJIOB.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
CBepxnpoBOANMOCTb

60

DneKkTpruueckuil Tok B Bakyyme. CBONCTBA 3JIEKTPOHHBIX
IIy4KOB

61

62

[TomynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBoauMOcTh. CBOMCTBa p—N-TIiepexoa.
[TorynpoBOTHUKOBBIE TPUOOPHI

SJ'ICI(TpI/ILICCKI/II\/II TOK B PAaCTBOpPAX U paciljyiaBax
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AIIEKTPOJIUTOB. DIEKTPOTUTHUECKAS TUCCOLIUAIINS.
DIIeKTpONIn3

63 DJNIeKTpUUECKH TOK B Tazax. CaMOCTOATENbHBIN U 1
HECAMOCTOSTENBHBIN pa3psa. Monuus. [Inazma

64 DnexTpuueckue mpruOopbl U YCTPOMCTBA U UX MPAKTUUECKOE 1
npuMmenenue. [Ipapuna TexHuku 6€30MacHOCTH

65 O06006mmanmui ypok «IEeKTPOIMHAMUKAY 1
Kontponbhas pabota no teme «1eKTpOCTaTHKA.

66 [TocTostHHBIH MEeKTpHUECKUil TOK. TOKH B pa3IMIHbIX 1
cpemax»

67 PesepBusiit ypok. KontponbHas paborta o teme 1
"OnekTpoaguHaMuka"

68 PesepBHeIit ypok. O6o0marommii ypok o temam 10 kinacca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Hpnioxenne 1

11 KIIACC
Jara JlaTa
KosmnuecTBo yacos U3y4YeHH S U3yYCHUS
Ne Tema ypoka IJ1aH ¢bakr
n/n
Bcer KP np
0

1 [TocTossHHBIE MArHUTHI U UX B3aUMOJAEHCTBUE. MarHuTHOE MOJeE. 1

Bexktop MarHuTHOM MHAYKUMH. JIMHUYM MarHUTHOW MHAYKIAH
5 MarnuTHO€e noje IpoBOJHUKA ¢ TOKOM. OnbIT Dpcrena. 1

B3anMozeincTere MpoBOIHUKOB C TOKOM
3 JlaboparopHas pabota «/3ydyeHne MarHUTHOTO MOJIS KaTYIIKU C 1 1

TOKOM»

JleiicTBrEe MarHUTHOI'O NOJISl HA MMPOBOJHUK ¢ TOKOM. Cuiia
4 Awmmepa. JlaboparopHas pabota «VccienoBanue nencTBUs 1 1

MIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM)
5 JIefiCTBHE MarHUTHOTO TOJI HA JIBHKYILYIOCS 3apSKEHHYIO 1

yactuiy. Cuna Jlopenmna. Pabota cuiel Jlopena

DnekTpoMaruuTHas HUHAYKIUs. [loTOk BekTopa MarHuTHOM
6 uHaykuud. DJC uHAYKIMHU. 3aKOH 31€KTPOMarHUTHOM MHIYKIIUU 1

®dapanes
7 Jlaboparopnas pabota «VccrnenoBanue sBIeHUS 1 1

3JEKTPOMArHUTHON MHIYKIIUN»

NunykTtuBHOCTD. SIBNeHMe camonnaykuun. DJ[C caMOMHIYKITNH.
8 DHeprus MarHUTHOTO TOJIS KaTYLIIKU C TOKOM. DJIEKTPOMarHuTHOE 1

I10JIE
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TexHuuecKkue yCTporucCTBa U UX MPUMEHEHUE: IOCTOSHHBIE
MarHuThbl, 3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YACTHULL, UHIAYKLIUOHHAS [1€Yb

10

11

12

Oo6o06maromuit ypok «MarHuTHoe nose. DIeKTpoMarHuTHast
AHIYKLAS

KontponsHas paboTa no TeMe «MarHuTHoe moJe.
DNeKTpOMarHuTHAsE MHYKIUS»

CBoOoHbIe MexaHWYecKue Konebanus. ['apMonndeckue
KosiebaHus. YpaBHEHHE TAPMOHUUECKUX KOJIeOaHUH.
[peBparenue sHepruu

13

Jlaboparopuas padota «VcciemoBaHue 3aBUCUMOCTH TIEPHOIA
MaJIBIX KOJIeOaHUMI rpysa Ha HUTHU OT JJIMHBI HUTH 1 MAaCChI I'py3a»

14

15

Koneb6arenbHblilt KoHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE
Kos1e0aHus B UACAIbHOM KOJe0aTeIbHOM KOHTYpe. AHaIorus
MEX/1y MEXaHUYECKUMH U 3JIEKTPOMAarHUTHBIMU KOJICOAHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTUU B HI€ATTbHOM
Kosie0aTeabHOM KOHTYpe

16

[Ipencrasnenue o 3aTyxaromux Kojaedanusx. BelHyX/1eHHBIE
MexaHuueckue konebanus. Pezonanc. BeiHyxaeHHbie
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

17

[lepemennsblit Tok. CUHYCOUJANIbHBIN TIEPEMEHHBIN TOK.
MOoMHOCTh MEPEMEHHOT0 TOKa. AMITTUTYTHOE U ICUCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA M HAIPSHKEHUS

18

19

Tpancdopmarop. [IpousBoacTBo, nepeaaya u norpediieHue
JIEKTPUUYECKON SHEPTUN

YCTpOﬁCTBO " MPAKTUYCCKOC ITPUMCHCHUC IJICKTPUICCKOTO
3BOHKA, reHepaTopa NCPEMCHHOI'0 TOKa, JIMHUMN QJICKTpOIIepcaavd

20

DKOJOTHYECKHE PUCKU TPU MTPOU3BOJICTBE IIEKTPOIHEPTHH.
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Kynprypa ncnons3oBanus dJ€KTPOIHEPTUU B IIOBCEHEBHOM
KU3HU

Mexanuyeckue BOJHBI, yCIIOBUS pactipoctpanenus. [lepuo.

21 CkopocTb pacnipocTpaHeHMs U JuIMHA BoJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

99 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp
3ByKa

93 DJeKTpOMarHuTHbIE BOJIHBI, UX CBOICTBA U ckopocTs. Illkana
3JIEKTPOMArHUTHBIX BOJIH

24 [IpuHUMIIBI paguoOCBsI3U U TeNEBUACHUS. Pa3BuTHE CPEICTB CBA3HU.
Pannonokanus

25 KontponbHas padota «KonebaHus U BOJTHBDY

26 [IpssMonMHENHOE pacIPOCTPAHEHHUE CBETA B OJJHOPOJHOM cpene.
Toueunslili HICTOYHUK cBeTa. JIyd cBeTa

97 OTtpakenue cBeTa. 3aKOHbBI OTpaxkeHus cBera. [locTpoenue
M300paXkeHUH B IJIOCKOM 3epKajie

28 IIpenomiienue cera. [lonHoOe BHYTpEHHEE OTpaXKEHHE.
IIpenenpHbIi Yol NOJHOTO BHYTPEHHETO OTPaXEHUS

29 Jlabopartopnast pabota «/3mepenue mokazaress mpeoMICHUS
CTEKJIa»

30 JIunssl. [Toctpoenue nuzobpaxenuii B muH3e. Popmylia TOHKOI
JIMH3bI. Y BETMYEHNE JIMH3BI

31 JlaGopatopHnas pabora «VccnenoBanue cBOWCTB N300paKeHUN B
JIMH3aX»

32 Hucnepcus cseta. CnoxxHbIi cocTaB Oenoro cBera. LIBer.
JlabopaTtopHas pabota «HabmroaeHune nucrnepcun CBeTay

33 Wntepdepennus cera. Audpakuus ceera. JJudpakunonnas
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peméTka

34 [TonepeunocTs cBeTOBBIX BOJIH. [lonspuzanus cera

35 Onrtuyeckre mpuOOPHI M yCTPOHCTBA U YCIOBUS X 0€30I1aCHOTO
MIPUMEHEHUS

36 I'panu1IBI IPUMEHUMOCTH KJIaCCUYECKOM MexaHukH. [locTymarsl
CHELMAILHON TEOpUN OTHOCUTEILHOCTH

37 OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHH U
COKpAaIIeHHE UTMHbI

38 DHeprus U UMIYJbC PEISITUBUCTCKON yacTulbl. CBS3b MACCHI €
SHEPTUEHl U UMITYJICOM. DHEPrusl MOKOs

39 KonTponbnas padota «Ontuka. OCHOBBI CIELIMATILHON Teopun
OTHOCHUTEIILHOCTU»

40 ®oronsl. opmyna [1nanka. JHeprus U UMIyIbC GoTOHA

41 OtkpeiTre u uccnenoBanue Gorordpdexra. Onbiter A. I
CroneroBa

4 3akonbl pororddexra. YpaBHeHHE DUHIITEHHA 15
dbotorddekra. «KpacHas rpanumay Goroddpdexra

43 JNasnenue ceera. Onbitel I1. H. JIeGeneBa. Xumudeckoe aelicTBHE
cBeTa

44 TexHn4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHUE:
(dboToseMeHT, (OTOIaTYNK, COTHEUHAs OaTapesi, CBETOIUO]

45 Pemrenue 3amau no reme «J1€MEHTBI KBAHTOBOU OITHUKI

46 Mopens aroma Tomcona. OnbiTel Pesepdopia mo paccesHuro o-
yactull. [lnanerapuas Mmoaens atoma

47 [TocTtynmater bopa

48 W3nydeHue u noriomeHue GoTOHOB MPH MEPEXoe aToMa ¢

OJIHOT'O YPOBHS SHEPTUU HA ApYroi. Buasl ciekTpos
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49

BousiHoBBIE cBoOMicTBa yacTull. Bonubl ae bpoinsa. KopryckyinsapHo-
BOJIHOBOM nyanu3M. CIIOHTaHHOE U BBIHYKJEHHOE U3J1yYeHUe

50

51

OtkpsiTue paguoakTuBHOCTH. OmbITH Pesepdopaa mo
OIIPEIEIICHUIO COCTAaBa PAIMOAKTUBHOIO U3IIy4E€HHUS

CgoiicTBa aniba-, 6eTa-, raMMa-u3nydeHus. Biusaue
PaZMOaKTUBHOCTH Ha KHUBbIE OPTraHU3MBI

52

OTkpbITHE IPOTOHA U HEWTpoHA. M30TOomBI. ANba-pacna.
DNEeKTPOHHBIN M MMO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydeHue

53

54

55

DHeprus cBA3M HYKJIOHOB B sifipe. SlnepHble peakuuu. SnepHblit
peakTop. IIpobiemsbl, nepCreKTUBBI, IKOJTOTUUECKUE ACTIEKThI
SIIEPHOM YHEPTETUKH

DyieMeHTapHbIe YacTUllbl. OTKPBITHE O3UTPOHA. MeTO b1
HaOII0/IEHUS U PETHCTPAIH SJIEMEHTAPHBIX YacTull. Kpyribrii
cron «PyHIaMEeHTaIbHbIE B3aUMOJCUCTBUA. ETUHCTBO
(bu3NIecKoil KapTHHBI MUPa

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/bI, IIIAHETH, UX
BUAMMOE ABIDKeHUe. COoJIHEUHAs CUCTEMA

56

Connue. Conneynast akTuBHOCTh. McTounuk sneprun CosiHua u
3BE3]T

S7

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI TTIABHOM
MOCIIeI0BAaTEILHOCTH. BHYTpeHHEE cTpoeHUE 3BE3I.
COBpCMeHHI)IC HpeI[CTaBJ'ICHI/IH 0 HpOI/ICXO)K)IGHI/II/I U 3BOJIFOIINH
CoHIa 1 3BE37

58

59

Muieunsiii [1yte — nama ["anaktuka. [lonoxenue u 1suxxeHue
Connna B [N'amaktuke. ["amaktukn. YEpHbIE BIPHI B AIpax
TalaKTHK

Bcenennas. Pa3z6eranue ranaktuk. Teopust Bonbiioro B3psiBa.
PennkroBoe uznyuenue. Meraranaktuka
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60

Hepemennsie mpo0iieMbl aCTPOHOMUHT

61 KontposbHas padoTa «2JIeMEHTBl aCTPOHOMHUH U aCTPODHU3UKI
Oo6o06maromuit ypok. Ponb pusuku n actponomuu B

62 9KOHOMHMYECKOM, TEXHOJIOTHYECKOM, COIIMAIBHON M dTHYECKOM 1
cdepax AeqaTeIbHOCTH YeTIOBeKa

63 Oo6o06maromuit ypok. Poib u Mmecto pusuku u acTpoHOMUU B 1
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64 O6o0maromuii ypok. Poib ¢puzudeckoit Teopuu B GOpMUPOBAHUHI 1
MPEJCTaBICHUN O (PU3NIECKOI KapTHHE MUPa
O6o6maromuii ypok. Mecto pusndeckoit KapTHHBI MEpa B 00IIeM

65 PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O 1
pupoe

66 PesepBHblil ypok. MaruutHoe nose. DIeKTpOMarHuTHas 1
WHTYKITHS

67 PesepBHblii ypok. OnTrka. OCHOBBI crielnaIbHONW TEOPUU 1
OTHOCHUTEIIEHOCTH

68 Pesepnbiii ypok. KBantoBas ¢puznka. DneMeHThl aCTPOHOMUU U 1
acTpo(U3HUKH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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Jlucr BHeceHus1 u3MeHeHUii B padouyio nporpammy (10 kiacc)

ypoka

Tema ypoka

KoaunuecTBO 4acoB

ITo rurany

Jlano

IIprunHa, KOPPEKTUPOBKH,

Cnoco0d KoOppeKTHPOBKHU
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Jlucr BHeceHUs1 u3MeHeHUii B padouyio nporpammy (11 kiaacc)

ypoka

Tema ypoka

KoaunuecTBO 4acoB

ITo rurany

Jlano

IIprunHa, KOPPEKTUPOBKH,

Cnoco0d KoOppeKTHPOBKHU
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