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ITosicHuTEIbHAA 3aICKA

Pabouas mnporpamma mo ¢u3MKe Ha YpOBHE cpenHero oOmero oOpa3oBaHUS s
oOyuaromuxcst 10—11-x xmaccoB AHO «Cpenusisi o61meo0Opa3oBaTenbHas MIKOJIA ¢ YIayOoIeHHbIM
U3y4yeHHeM OTIeNbHBIX npeameroB uMeHu M.II. CeetnoBoii» pa3paboTaHa B COOTBETCTBHUU C

TpeOOBAHUSIMU:

o @epaepanbHoro 3akona ot 29.12.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

e mpukaza MwunoOpHayku oT 17.05.2012 Ne 413 «OO6 yrBepxkneHun ¢eaepaibHOro
roCy/1apCTBEHHOI'0 00pa30BaTEIbHOTO CTaHIapTa CPEeIHEro o0IIero 00pa3o0BaHUs;

e mpukaza Munmnpocsemenus ot 18.05.2023 Ne 371 «O6 yrBepxkaeHuu QeaepaibHOi
00pa30BaTeNbHON MPOTPAMMEI CPEIHETO 00IIero 00pa3oBaHUNY;

e mpukaza MunmnpocBemeHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsaka
OpraHM3alliil ¥ OCYILECTBICHUS 00pa3oBaTeNbHON MAEATeIbHOCTH [0 OCHOBHBIM
o01ieo0pa3oBareIbHbIM IpOrpaMMaM — 00pa30BaTeNbHBIM MPOTrPaMMaM HAYalIbHOTO
00111er0, OCHOBHOT'O OOIIETO U CPETHEro 00IIEro 00pa3oBaHUsMY;

e KOHIIENIMHU IIpenogaBaHus yueOHoro npeamera «dOusukay;

e CII 2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHYECKHE TPeOOBaHUS K OpraHU3alusIM
BOCHHUTAHHUS M OOY4YeHHs, OTAbIXa U O3J0POBICHUS JETe U MOJIOACKUY,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOI'O CaHUTapHOro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATHBBI M TPeOOBaHUS K 00ECIECUCHUIO
O6e3omacHOCTH W (M) Oe3BpeAHOCTH AJIs 4YeloBeka (haKTOPOB Cpelbl OOUTAHUAN,
YTBEPXKICHHBIX TIOCTAHOBJIEHUEM INIABHOTO CaHUTAapHOTro Bpaya oT 28.01.2021 Ne 2;

e yueOHOro IJIaHa CpegHero oouiero oOpa3oBaHus, yTBepkIeHHoro mnpuxkazom AHO
«COHI mmenu W.II. Ceernooit» ot 29.08.2025 Ne 52 «O BHeceHMM H3MEHEHUH B
OCHOBHYIO 00pa30BaTeIbHYIO IPOTrpaMMy CPETHEro 0011Iero 00pa3oBaHusm;

e (denepanbHOil pabouell mporpaMMmbl Mo ydeOHOMy npeamery «Dusmka» 06a30BOro

YPOBHSL.

Pabouas mporpamMMa OpHEHTHpOBaHAa Ha IleJieBble NPHOPHUTETHI, CHOPMYIHPOBAHHBIE B
denepanbHOi paboueil mporpamMe BOCHHTaHUS W B paboueil mporpamme Bocmutanuss AHO
«Cpenusiss o6ueoOpa3oBaTeNibHas 1IKOJNA C YIIyOJEeHHBIM HM3YyYEHHEM OTAENbHBIX MPEIMETOB

numenu U.I1. CBeTiioBOIY.



dusnka kak Hayka o HambOosee OOIIMX 3aKOHAX INPUPOABI, BBICTYNAss B KauecTBE
y4yeOHOTrO TpeAMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHMHA 00
okpyxatomeM wmupe. IlIKompHBI Kypc (QHU3UKH - CHCTEMOOOpA3YIOIIMH ISl €CTECTBEHHO-
HAY4HbIX Y4EOHBIX IPEIMETOB, MOCKOJIbKY (U3NYECKHUE 3aKOHBI JEKaT B OCHOBE IPOLIECCOB U
SBJICHHM, W3y4aeMbIX XUMHUEH, Ouosiorueit, ¢Gu3u4eckol reorpadueii uW acTPOHOMHEH.
Hcnonb30BaHue M aKTHBHOE TNPUMEHEHUE (PHU3UYECKUX 3HAHUN OIpeneNseT XapakTep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe dHEPreTHKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA,
IIOJIy4EeHHUs1 HOBBIX MAaTE€pPHAJIOB C 3a/laHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue Gpu3nku BHOCUT
OCHOBHOHM BKJaJ B (POPMUPOBAHHE €CTECTBEHHO-HAYyYHOM KapTHHBI MHUpa OO0Yy4Yaroluxcs, B
(dopMHpoBaHUE YMEHUH IPUMEHITh HAYYHBIA METO/] IO3HAHUS MIPU BBHIIIOJTHEHUU UMH YYEOHBIX
UCCIIE0BAHUMN.

B ocHOBY Kypca GpU3uKu 17151 ypOBHS CpEIHEro o01ero oopa3oBaHus MOJIOKEH sl UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IIOCTPOEHUS.

Wnes nenoctHocTu. B COOTBETCTBUM € HEM KypC SBJISETCS JIOTMUECKU 3aBEPILIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KAaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3UKH.

Wnes renepanuzauuu. B cooTBercTBUM ¢ Heill Mmarepuan Kypca (GU3MKH OO0BEAMHEH
BOKpYT (pu3mueckux teopuil. Bemymmm B Kypce siBisieTcsi (GOpMUpPOBAHHE IMPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BELIECTBE U MOJIE.

Wnes  rymanurtapusanuu. Peanmsauus  uaen — NpeAnojaraeT — UCIOJIb30BaHHE
TYMaHUTApHOIO TMOTeHIMana (pU3NYecKod HayKH, OCMBICICHHE CBSI3U DPa3BUTHUA (DUBMKH C
pa3BUTHEM OOIIECTBAa, a TAK)KE€ C MUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U SKOJIOIMUECKUMU
npodyieMaMu.

Wnes npuknanHoi HampasineHHocTH. Kypc ¢u3uku npeamonaraer 3HaKOMCTBO C
HIMPOKUM KPYTOM TEXHHUYECKMX M TEXHOJOTMYECKHUX IPWIOKEHUM H3YYEHHBIX TEOpHH U
3aKOHOB.

Wnes skonorusanuu peanu3yeTcsi MOCPEACTBOM BBEACHMSI DJIEMEHTOB COJIEP)KaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKUM MpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a Takxke 00CykAeHus po0IeM palloHaIbHOTO PUPOIONIOIb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep)KHEBBIMHU 3JIeMEHTaMU Kypca (U3MKH Ha YPOBHE CpellHEro oO0Iiero odpa3zoBaHUS
SBIISIOTCS  (pU3MUecKkue Teopuu ((HOopMHUpPOBaHHME MPEACTABICHUA O CTPYKType HOCTPOCHUS
¢u3uueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, NIl ONHUCAaHUS €CTECTBEHHO-

HAyYHBIX SIBJICHUH U TIPOIIECCOB).



CucreMHO-esTeIbHOCTHBIN MOIX0/ B Kypce (PU3UKU peanu3yeTcsl MPexk/ie BCero 3a CuéT
OpraHu3aluy SKCIIEPUMEHTAIBLHOMN 1eATEIbHOCTH 00yJatoLIIXCsl.

st 6a30BOro ypoBHS Kypca (PM3MKH - 3TO HCIIOJIIb30BaHUE CHUCTEMbI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaDOpaTOPHBIX paboT, KOTOphIE B IIporpamme 1o (u3uke
00BbeAMHEHBI B OOIIMI CHUCOK YYEHMUYECKHUX MPAKTHUECKUX paboT. BelieneHue B yka3aHHOM
nepevyHe J1abopaTopHBIX pPadOT, MPOBOAMMBIX JUISI KOHTPOJS M OLEHKH, OCYIIECTBIISAETCS
YY4aCTHHKaMH 00pa30BaTENbHOTO Tpolecca HCXOJs U3 OCOOCHHOCTEH IUIAHUPOBAaHHUS U
ocHamieHus kaOuHeta ¢usuku. I[Ipm >ToM obecrieunBaeTcsi OBIaZeHUE OOYYalOIIUMUCS
YMEHHUSIMH TPOBOJIUTH KOCBEHHBIE W3MEpPEHHUs, HUCCIIEOBaHMs 3aBUCUMOCTEH (pu3mueckux
BEJIMYMH U [IOCTAHOBKY OIIBITOB 110 IPOBEPKE IPEIOKEHHBIX TUIIOTES.

Pemenne pacu€THBIX W KAueCTBEHHBIX 337ad C 3aJaHHOM (pU3MYEeCKOW MOJENbIo,
MO3BOJIAIOIIEE TPUMEHATh U3YUYECHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zelna Kypca,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH M CHTYallMH IPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu PI'OC COO k MarepuanbHO- TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBII YypOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
obmiero 00pa3oBaHUsI W3YYaeTCsl B YCIOBHAX HWHTETPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTeCTBEHHO-HAy4YHOro IuKkjia. Hanuume B xabuHere (QU3MKU HEOOXOAMMOrO J1abOPaTOPHOTO
o0opy/soBaHusl [UIsl BBIMOJHEHHUS YKa3aHHBIX B TporpamMmMe Mo (U3MKE YYCHHUECKUX
MPAKTUYECKUX PabOT U AEMOHCTPALIMOHHOTO 000py/10BaHUs 0043aTENBHO.

JemoHcTpanionHoe o0OopyaoBaHue (GOPMHUPYETCS B COOTBETCTBHH C TPUHIIUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMM JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
AMIOUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JIaGoparopHoe 000pyAOBaHME AJIsi YUYEHUUECKHX MPAaKTUYECKUX paboT (popmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcss B pacyére OJAHOTO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4EHUS (PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCS:

dopmMupoBaHUE HHTEPECA U CTPEMIICHHS 00YJaIOUINXCS K HAYYHOMY U3YYEHHUIO

MIPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN;

Pa3Butne mpencraBieHud 0 HAYYHOM ~METOJ€ TMO3HaHUSA W (opmMupoBaHHE



HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
®opMUpOBaHNE HAyYHOT'O MHUPOBO33PEHHUS KaK pe3y/ibTaTa M3Y4YEHHS OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DPU3UKH;

dopmupoBaHUEe YMEHUN OOBSCHATH SBJICHHS C UCIOJIb30BaHUEM (DU3MUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

@dopMupOoBaHUE MPEICTABICHUH O posid (GU3MKU A PAa3BUTUS APYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

Joctuxkenune 3THX Lelell obecriedynBaeTCsl pelieHrueM CIeAYIOUMX 3a/ad B Mpoliecce
U3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

[Tpuobperenue cucrembl 3HAHUKH 00 OOMMX (PU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsT MEXAHUKY, MOJICKYJSIPHYIO (QU3UKY, dJEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY
U DJIEMEHTHI aCTPOPU3UKH;

dopMUpOBaHUE YMEHUW MPUMEHSTh TEOpEeTUYECKHEe 3HAHUS M1 OOBSCHEHUs
(Gu3nUecKuX SIBICHUA B MPHPOJE M IS MPHUHATHS MPAKTUUYECKUX PEIICHHH B MOBCETHEBHOMN
KHU3HH,

OcBoeHue crocoOOB pelleHHs] pa3iHyYHbIX 33Ja4 C SBHO 3a/laHHOM (hU3HUecKOi
MOJIeJIbIO, 3a/ay, MOJPa3yMEBAIOIIUX CAMOCTOATENbHOE co3/aHue (U3MYecKod MOoenH,
COOTBETCTBYIOLICH YCIOBUAM 3a1a4H;

[Tonnmanue (QU3MUECKUX OCHOB W NPUHIMIIOB ACWCTBUS TEXHHUUYECKUX YCTPOWUCTB M
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBnazieHHe MeTO/JaMH CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U TNPOBENCHUS (PU3NUECKUX
OKCIIEPUMEHTOB, aHAJM3a ¥ WHTEPHpETalMd HWHPOPMALUHU, OINPENCICHUsI JIOCTOBEPHOCTH
MOJIyYEHHOTO Pe3ysIbTaTa;

Co3nanHue ycioBUH Ui pa3BUTHS YMEHUH MPOEKTHO-MCCIEN0BATENbCKOM, TBOPUYECKOM
NeSITeTbHOCTH.

O6iee uncIo YacoB, PEKOMEHJOBAaHHBIX IS M3ydeHus pusuku - 136 vacos: B 10 kmacce
- 68 vacoB (2 yaca B Hefneno), B 11 kimacce - 68 yacoB (2 4aca B HEZIENIO).

[Iperyiaraemelii B mporpamme no (Qu3Mke mepeueHb J1abOpaTOPHBIX M MPAKTUYECKHX
paboT sIBIIETCS] PEKOMEIOBAHHBIM, YUUTEIb JIeJIaeT BIOOP MPOBEIECHUS 1a00paTOPHBIX padoT U
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUaOLIUXCS.

JIrobas paboyast mporpamMma JOJDKHA TTOJIHOCTBIO BKJTIOYATh B CeOsl COAEpIKaHMe JaHHOM
pOTrpaMMBI 10 (pusHKe.

Coaep:xanue o0yuenus B 10 kiacce.

Paznen 1. ®usuka u METOABI HAYYHOTO ITO3HAHUS.

®usuka - Hayka o npupoae. HaydHble MeToabl MMO3HaHUSA OKpy’Karoumero mupa. Poib



9KCIIEPUMEHTA U TEOPHUH B MpoILiecce MO3HAHUS PUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (HU3NYECKUX SBICHUH M mporieccoB. Hayunsle runoresbl. Ousndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI TIPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHITNT COOTBETCTBHS.

Ponp u mecto ¢usuku B (popMHpOBAaHMM COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.

JleMoHcTpauuu.

AHanorosbsie ¥ UPPOBLIC U3MEPUTEIBHBIE TIPUOOPHI, KOMIIBIOTEPHBIE TATYHKH.

Pa3nen 2. Mexanuka.

Tema 1. KunemaTtuka

Mexannueckoe aBkeHHE. OTHOCHUTENBHOCTh MEXAHHYECKOro ABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, cKopocTb (CpeldHsis CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHul u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMkKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe najzeHue. Y cKkopeHrue cBOOOTHOTO MaieHusl.

KpuBonuneiinoe nBuxeHue. J[BMKEHHE MATEPUAIBHOM TOYKM 110 OKPYXHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHHAs CKOpocThb. llepron u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpocTBAa M IMPAKTUUYECKOE TPUMEHEHHE: CIHIOMETP, JBHKECHHE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NEpEIadH.

JleMoHcTpanum.

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habtoienue aBrxeHus Tena, OpoleHHOTro MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaACHUs.

Hamnpasnenue ckopocTu npu ABUKEHUHU IO OKPYKHOCTH.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C LIEJIBIO ONPEAEICHUSI MTHOBEHHOW CKOPOCTH.

UccnenoBanue  COOTHOLIEHHUS  MEXIYy  IIYTAMH, [NPOUAECHHBIMH  TEJIOM  3a
MOCJIEI0BAaTEIbHbIE pABHBIE TPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU

C HaYaJIbHOM CKOPOCTHIO, PABHOW HYIIIO.

N3ydenue qBUKEHUS MIapUKa B BI3KOW KUJIKOCTH.



N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka.

IIpunnun otHocurensHocTy ['ammites. Ilepseiii 3akoH Herorona. HMHepuwmanbHbie
CHUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cuil. Btopoi 3akon Hprorona mis
MaTepUAIbHON TOUKHU. TpeTuit 3akoH HbroTOHA [1711 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Buasl Tpenus (mokos, ckojbxeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cOnpoTUBICHUS
NP ABUKCHUU TeJla B )KUJKOCTH WM rase.

[ToctynatensHoe U BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena.

MoOMEHT cuiibl OTHOCHUTENIBHO Ocu BpaimieHus. Ilnedo cuibl. YcinoBust paBHOBecHs
TBEPAOIO Tea.

TexHudeckue yCTpoOCTBA W MPAKTHUUECKOE IPUMEHEHHE: TMOIIUITHUKH, JIBUJKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

JlemoHcTpamnuu.

SIBrieHne nHepuuH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnosxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U MTAJICHUH.

CpaBHeHME CHUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecus TBEpAOTo Tena. Buabl paBHOBecHsI.

Y4eHnueckuit IKCIEPUMEHT, JIaDopaTOpHbIE Pa0OThHI

Nzydenue nBuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE M PE3MHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO Tella, UMEIOIIETO OCh BpaIeHHSI.

Tewma 3. 3aKOHBI COXpaHEHUS! B MEXAHUKE.

NmMnynbsc MmaTepualibHONM TOUKH (Tela), CACTEMBI MaTepUaIbHbBIX TOYEK. IMITyJIbC CHIIBI 1
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHeHHUs UMIyJbca. PeakTuBHOE ABMKEHUE.

PabGora criibl. MOIIIHOCTE CHITEL.



Kunerndeckasi sHeprusi MmaTepualibHONH TOYKU. Teopema 00 M3MEHEHWH KMHETHYECKOM
SHEPIHH.

[MorennmaneHast o»Heprusa. lloTeHuumanbHass sHeprus ymnpyro jaedhopMupoBaHHON
npyxuHbl. [loTeHnanbHas sHeprus Tena BOJIU3H MOBEPXHOCTH 3EMIIH.

[loTeHunanpHble U HEMOTEHIMANbHBIE CUIBL. CBSI3b PabOTHI HEMOTEHIUAIBHBIX CHII C
MU3MEHEHHUEM MEXaHUYECKON SHEPIrUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHuueckue ycTpoHcTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBII
MIACTOJIET, BUKEHUE PAKET.

JleMoHcTpauuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHNIMAIBLHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

YdeHn4ecKuil SKCIIEPUMEHT, 1a00opaTopHbIe PabOTHI

N3ydyenne abCoNOTHO HEYHPYroro yjaapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanme cBsizu pabOThl CHIIBI ¢ MU3MEHEHMEM MEXaHHYECKOH SHEepruu Teia Ha
IIpUMepe PacTSHKEHUsI pE3UHOBOTO JKI'yTa.

Paznen 3. MonekynspHas pu3uka u TepMOIUHAMUKA.

Tema 1. OCHOBBI MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.

OCHOBHBIE  TIOJIO)KEHUS  MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUM U HX  OIBITHOE
o0ocHoBanue. bpoyHoBckoe asmxenue. uddysus. Xapaktep IBUKEHUS U B3aUMOJEHCTBUS
YacTHI[ BemecTBa. Mojenu CTPOCHHSI Ta30B, KUIKOCTEH U TBEPIBIX TET U OOBSICHEHHUE CBONCTB
BElIeCTBA Ha OCHOBE 3THUX Mozeneil. Macca u pasmepbl Mosiekyid. KomnuecTBo BermiecTsa.
[TocrositHHas ABoraapo.

TenoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenscus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETHUYECKON TeopHuH
uieanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa CpeAHeld KHHETHYEeCKOH SHepruu
TEIUIOBOrO JBWKeHUs vactull ras3a. [llkama temneparyp KensBuna. I'a3oBble 3aKOHBI.
Vpasuenue MenpaeneeBa-Knanelipona. 3akon JlansToHa. M3ompoueccsl B HII€ATBHOM ras3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe MmpencTaBieHre U30MPOIECCOB: U30TEPMA,
u30xo0pa, n3obdapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

JleMoHcTpanum.

OnbIThl, JOKa3bIBalOIIME IUCKPETHOE CTPOCHHME BellecTBa, (oTorpaguu MOJEKYI



OPraHUYEeCKUX COCTMHECHUH.

OmnbIThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mopeinb OpOyHOBCKOTO JIBUKEHHUS.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOLIME CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHS.

Monens, WUTIOCTpUpYIOLIas IPUPOLY AaBJICHUS ra3a Ha CTEHKU COCYAa.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS U1€aJIbHOTO ra3a, U30IpPOLIECCHI.

VYdyeHnueckuil 3KCIepUMEHT, 1a00paTOpHbIE pabOThI

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHATe HAa OCHOBE H3MEpPEeHHH 00BbEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpPAaTyphbl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOI0 Trasa.

Tema 2. OCHOBBI TEPMOJIMHAMUKH.

TepMmonnHaMuyeckas cucreMa. BHyTpeHHss dHEprusi TEPMOJANHAMUYECKOW CUCTEMBI U
crocoObl e€ uzmeHeHus. KonnuectBo TemioTsl U pabora. BHyTpeHHsS sHEprus 0lHOATOMHOTO
UJeanbHOro raza. Busl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIIHS,

U3JlydeHue. Y JeNbHast TeII0EMKOCTD BellecTBa. KonuecTBo TEIIOTHI IIPH
Terionepenaye.

[lonstue 06 ammabatHom mnpouecce. llepBblii 3akoH TepMoauHamuku. IIpumenenue
NIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. [ padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoGpaTuMocTh MpoLeccoB B IpUpPOE.

TennoBble MammHbL. [IpUHIMIIEL 1eHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHust 3HEprum
B TerioBbIx MammnHax. Koagduunent nonesnoro aerictsus TemnoBoi Mamusel. [{ukn Kapro u
€ro KO3 QUIUEHT MOJIE3HOTO AEHCTBHSI. DKOJIOTHYECKHE MPOOIEMBbI TEMIOHEPTETUKH.

TexHnuyeckue ycTpoiicTBa M TNPAKTUYECKOE IPUMEHEHHE: JBHUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

JleMoHcTpanum.

W3meHeHne BHYTpEHHEM HSHEpruu Teja MPU COBEPIIEHUU pabOThI: BBUIET HNPOOKU M3
OYyTBUIKM MOJI JIEHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHue s(upa B JaTyHHOH TpyOke MyTéM
TpeHus (BUICOAEMOHCTpALs).

W3meHneHne BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Tejla Ipu TeIuionepeaaye.

OmnpIT Mo aguadaTHOMY PACIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOMHBI, ABUraTelNsi BHYTPEHHETO CrOpPaHusl, pEaKTUBHOTO ABUTaTeIs.

YdeHnueckuit 3KCIIepUMEHT, 1a0opaTopHbIe pabOoThI

N3mepenne yaenbHOU TeII0EMKOCTH.

Tewma 3. ArperatHbie cocTOsiHHS BerecTBa. Da3zoBbie MepexoIbl.



[TapooOpazoBanue u KoHueHcanwus. Mcnapenme wu  kurneHue. AOCOTIOTHAS U
OTHOCHTEJIbHAS BIIAYKHOCTh BO3ayXa. HacelieHHbI map. Y ienbHas TerioTa napooopa3oBaHHUsL.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT JABJICHMSL.

Teépnoe Ttemo. Kpucrammmuyeckue wu amopdHbie Tena. AHHU30TPONHS CBOWCTB
kpuctamuioB. Kuakue kpuctramibsl. CoBpeMeHHble MaTepuaiibl. [l1aBieHne W KpucTauM3anus.
VY nenpHas Teriora miasienus. Cyonmmarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckue yCTpOHCTBA M MPAKTHYECKOE NPUMEHEHUE: TMIPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTMHU IIOJIY4EHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU.

JleMoHcTpauuu.

CBoiicTBa HaChILLIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

Crioco0Ob1 U3MEPEHHS BIAKHOCTH.

Habnronenne HarpeBaHus U TUIaBJICHHUS KPUCTALUTMUECKOTO BelecTBa. JleMoHcTparus
KpUCTAJUJIOB.

Y4eHnueckui IKCIIEPUMEHT, JlabopaTopHbie padoThl M3MepeHne OTHOCUTENbHOM
BJIQ)KHOCTH BO3/1yXa.

Paznen 4. Dnexrponunamuka.

Tema 1. DnekTpocTaTuka.

OnexTpuzauus Teia. OJEKTpUUYECKMM 3apsan. JlBa BHJa DIEKTPUYECKHX 3apsiioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

Bszaumopeiicteue 3apsinoB.  3akoH Kynona. ToueuHbI  3JIEKTpUYECKHI  3apsi.
Onekrpuueckoe mnose. HanpsokéHHocTh adnekTpuueckoro noss. IlpuHnmn cynepnosunuu
NIEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTH AIIEKTPUUECKOTO MOJIS.

Pabora cunm oanekrpocratmueckoro mosis. [loteHmuman. Pa3HOCTH MOTEHIMATIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM MoJe. JIudneKkTpruueckasi IpOHULIAEMOCTb.

OnexTpoéMkocTs. KoHzmeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. ODHEpPrus
3apsKEHHOT0 KOHJEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MPAKTHUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE 3JEKTPONPHOOPOB, KOHAEHCATOpP, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

JleMoHcTpanuu.

Y CTpoWCTBO M MPUHIMUIT ACUCTBUSA IIEKTPOMETPA.

B3anmopeiicTBre HaAIEKTPU30BAHHBIX TET.



DNEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

IIpoBOIHMKY B 3IEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTUYecKas 3aluTa.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM I1OJIE.

3aBUCUMOCTBD IEKTPOEMKOCTH IUVIOCKOI0 KOHAECHCATOpa OT IUIOIIAIU TUIACTHUH,
PACCTOSIHUA MEXAY HUMH U TUAICKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

VYdyeHnuueckuil sKCHEpUMEHT, JjabopaTopHble paboTel V3MepeHue 31eKTpOEMKOCTH
KOHJICHCATOPA.

Tema 2. IlocTOAHHBIN 37€KTpUUECKUN TOK. TOKM B pa3iMyHBIX CpeAax. JNEKTPUUECKUIN
TOK. YCJIOBHSA CYIIECTBOBAaHUSA 3JEKTpUUeckoro Toka. Mcrounuku Ttoka. Cuiia Toka.
ITocTOsIHHBIN TOK.

Hanpspokenne. 3akon Oma U1 y4acTka LIETH.

DnexTpuyeckoe COIPOTHUBIICHHUE. VY nensHoe COIPOTHUBIICHHE BEILECTBA.
ITocnenoBarenpHOE, MapaLIEIbHOE, CMELIAHHOE COSAMHEHNE IIPOBOIHUKOB.

Pa6ota snexrpuueckoro Toka. 3akoH Jxoyinsa-JIeHa. MOIHOCTD 3JIEKTPHUUYECKOTO TOKA.

ONEeKTpOABUKYIAasi CHJIA U BHYTPEHHEE COIPOTHUBIIEHHWE MCTOYHMKA TOKa. 3akoH OMa
JUTSL TIOJTHOM (3aMKHYTO# ) JiekTpruyeckoi nenu. Kopotkoe 3ambikaHue.

DOneKTpOHHAas MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBHCUMOCTH COINPOTHUBIICHUS
METAJIJIOB OT TeMIieparypsl. CBEpXIPOBOIUMOCTb.

OneKTpUYECKU TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHas IPOBOJUMOCTH IOJYIPOBOJHUKOB.
CsoiicTBa p-ni-nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

OneKTpUYEeCKUi TOK B pacTBOpax M pacIlaBax dJIEKTPOJMTOB. JIEKTPOJIUTHYECKAsS
JUccoLuanus. JNEeKTPOIIN3.

OnekTpuueckuid TOK B razax. CaMOCTOSITENIbHBII M HECaMOCTOSITENIbHBIN paspsi.
Momnnus. [Tnazma.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IMPHUMEHEHHE. aMIEpPMETpP, BOJIBTMETD,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbI, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH JHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA JTUOJI, TAJIbBAHUKA.

JleMOoHCTpanuu.

N3mepenne cuibl TOKa U HAIPSKEHUS.

3aBUCHUMOCTh COMNPOTHUBICHUS LMIUHAPUYECKUX IPOBOJHUKOB OT JJHUHBI, IUIOHIAIN

IMOIIEPECUYHOTO CCUCHUA U MaTCpUuaa.



CMeraHHOE COeIMHEHHE TPOBOIHUKOB.

[Ipsimoe m3MepeHHe AIEKTPOABHKYIIEH cuibl. KOpOTKOE 3aMblKaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOIMMOCTB IEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI TPOBOUMOCTD JUOJIA.

VY4yeHnueckuit 3KCIeprUMEHT, 1a00paTOpHbIe pabOThI

N3yueHne cMeIaHHOIO COeAMHEHUS PE3UCTOPOB.

W3mepenue 2iEKTPOABMKYIIEH CHJIBI MCTOYHMKA TOKa M €r0 BHYTPEHHEIo
COIPOTUBIICHUS.

Habmtonenue snexTpoinusa.

MexIpeIMeTHbIE CBA3H.

N3yuyenune kypca ¢usuku 6a3zoBoro ypoBHd B 10 kiacce ocyliecTBIsieTCs C Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

MexnpeIMeTHble MOHSATHS, CBS3aHHbIE C HM3YYEHHEM METOJ0B HAayyHOrO IO3HAHUS:
SBJICHWE, HAaY4HbIH (akt, rumores3a, (u3nyeckas BEJIHMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIEPUMEHT, MOAEIMPOBAHUE, MOJIENb, U3MEPEHUE.

MaremMaTHKa: pelieHue CUCTEMbl YpaBHEHUH, TUHeHHas yHKLus, napaboia, runepooua,
uX rpaduky U cBOICTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHTEHC, KOTAaHT€HC,
OCHOBHOE TPHUTIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HMX NPOEKIUU Ha OCHU KOOpPAMHAT,
CJI0’KEHUE BEKTOPOB.

buonorus: Mmexannueckoe ABMKEHHE B )KUBOH npupoe, tuddysus, ocMoc,

TEIUVIOOOMEH JKUBBIX OpPraHU3MOB (BHIbI TEIUIONEpelauyl, TeIJIOBOE paBHOBECHE),
AIIEKTPUYECKHE SIBICHUS B KUBOU MPUPOJE.

XUMHSL: IUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKHE
CBOMWCTBA METAJIJIOB, JIEKTPOJIUTUYECKAS IUCCOLUAIIMS, TaJbBaHHKA.

I'eorpadus: B1a)xHOCTb BO3/1yXa, BETPbI, OapOMETpP, TEPMOMETP.

Texnonorus: nmpeodpa3oBaHue IBUKEHUN C UCHOIb30BAHUEM MEXaHU3MOB, YUET TPEHUS
B TEXHHUKE, MOJUIMITHUKU, MCIOJIb30BaHUE 3aKOHA COXPAaHEHHs MMITyJbCa B TEXHHUKE (pakeTa,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBON
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE

HaHOMATCPUAJIOB, n HaHOTCXHOJIOTHH, OJICKTPOCTAaTUUCCKAA 3amlura, 3a3€MJICHHUC



AJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA TPUHTEP, DJICKTPOHATPEBATEIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

Coaep:xanue o0yuenus B 11 kiacce.

DIIEeKTPOAMHAMHUKA.

MaruuTHOo€ noJie. DIeKTPOMarHuTHAsT UHIYKIIHS.

IlocTossHHBIC MarHuTEL. B3anMoieiicTBHE MMOCTOSHHBIX MAarHUTOB. MarHuTHOE

nosie. Bexkrop MarHuTHOM MHAYKUUU. [IpMHIUWI CynepHno3uLMM MAarHUTHBIX IIOJIEH.
Jluanu MarHUTHOM WHAYKIMU. KapThHa JWMHUA MAarHUTHOM WHIYKIMHU TOJS OCTOSHHBIX
MAarHHuTOB.

MaruuTHO€E MmoJie MPOBOAHMKA C TOKOM. KapThHa JIMHMHA MHIYKIMUA MarHUTHOTO MOJIA
JUIMHHOTO MPSIMOTO MPOBOAHUKA M 3aMKHYTOT'O KOJIBLIEBOI'O IMPOBOJ-HHKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MpOBOJJHUKOB C TOKOM.

Cuiia AMriepa, €€ MOJyJIb M HAallpaBJICHUE.

Cuna Jlopenma, e€ Moaynb M HampaBiieHue. [[BikeHHE 3apspDKCHHOM YacTUIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SBneHue HNEKTPOMArHUTHOM MHAYKIMHU. IloTOK BekTOpa MarHUTHOW WHIYKLHUH.
DIEKTPOABUKYILASA CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe snexktpuyeckoe mosie. DNEKTPOIABIDKYIIAs CUJa WHIYKIWUA B TPOBOJHHUKE,
JIBHKYILIEMCS ITOCTYNATEIbHO B OJTHOPOAHOM MAarHUTHOM IIOJIE.

IIpaBuiio Jlenua.

NHIyKTUBHOCTD. SIBJI€HME CAMOMHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHIYKIUU.

DHeprusi MarHUTHOTO TOJISt KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIe.

TexHuueckue yCTpOWCTBA M IPAKTHUYECKOE MPUMEHEHHE: IOCTOSIHHbIE MAarHUTHI,
ANIEKTPOMATHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTEIN AIEMEHTAPHBIX YACTUILI, UHYKIIMOHHAS M€Yb.

JleMoHcTpanum.

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIS.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue HNEKTPOMArHUTHOM UHIYKIUH.

[IpaBuino JleHna.

3aBUCHMOCTD SHCKTpO)IBHX(YIHeﬁ CHUJIBI MHAYKIOUH OT CKOPOCTH U3MCHCHUSA MAarHUTHOTO



MOTOKA.

SIBiIeHNE CAMOMHIYKLIUH.

Y4eHHUeCKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC paOOTHI.

W3y4eHre MarHUTHOTO NOJISl KaTYIIKH C TOKOM.

HccnenoBanue NeHCTBUSA IOCTOSTHHOTO MarHUTa HAa PaMKy € TOKOM.

HccnenoBanue siBI€HUS 2IEKTPOMarHUTHOM HHIYKIIUH.

. Konebanus u BOJHBI.

. MexaHunueckue 1 3J1eKTpOMAarHUTHbIE KOJIeOaHuUsI.

KonebarenbHas cucrema. CBoOogHBIE MexaHMueckue KojebaHus. ['apmoHuudeckue
konebanus. Ilepmon, dactora, amrmumryna u ¢asza konebanmid. IIpy)XKMHHBIH MasSTHHK.
MaremaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KoJeOaHHs B HICAIbHOM
KOJIOATEIbHOM KOHTYpe. AHANOTHS MEXIy MEXaHHYECKUMH | DJIEKTPOMAarHUTHBIMU
kosebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HUICATHHOM KOJIeOaTeIhbHOM
KOHTYPE.

IIpencraBnenue o 3aTyxaroumx KoneOaHUsIX. BbIHYKeHHbIE MEXaHHMUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennblit Tok. CHHYCOUIaNbHBINA IEPEMEHHBIM TOK. MOIITHOCTh IEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. IIponsBoacTBo, mepenadya M MOTPeOICHHE 3IIEKTPHUUECKOM SHEPrUH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEITHEBHOM JKHU3HU.

TexHnyeckue yCTpONCTBA M IPAKTUYECKOE NPUMEHEHHUE: DJJIEKTPUYECKHM 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIlepeiay.

JleMoHcTpanum.

HccnenoBanue rapaMeTpoB K0J1e0aTeIbHON CUCTEMBI (ITPYKUHHBIN

WA MaTeMaTHYECKUN MasTHUK).

Habnronenue 3aTyxaronmx KojaedaHuii.

HccnenoBanue cBONCTB BIHYXK/IEHHBIX KOJeOaHUH.

Ha6mronenue pezonanca.

CB00OIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUs.

OcumsutorpaMMbl  (3aBUCMMOCTH  CHJIBl TOKa W HAmpsOKEHHs OT BPEMEHH) JUIs
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onaHc mpu mocienoBaTeIpHOM COEAVMHEHUN PE3UCTOPA, KATYIIKH MHIYKTHUBHOCTH U



KOH/JIEHCATOopa.

Mogenb TMHUY 3IEKTPOIIEpEIadH.

YdeHn4ecKuil SKCIIEPUMEHT, 1a0opaTopHbIe pabOThI

HccnenoBanune 3aBUCUMOCTH NEpUOa MaJIbIX KoJeOaHUi Tpy3a HA HUTH OT JAJUHBI HUTU
Y Macchl rpysa.

HccnenoBanue IMEepeMEHHOrO0 TOKAa B LENM U3  IOCIEAOBATEIBHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

. MexaHn4yecKkue U 371€KTPOMATHUTHBIE BOJIHBI.

Mexannueckue BOJIHBI, yClIoBUs paciipoctpanenus. [lepuoa. Ckopocthb

pacrpocTpaHeHHs U JAJIMHA BOJHBL [lonepednbie u mpoaosibHbIe BOJIHBL. MHTEpdepenuus
U Tu(paKIus MEXaHUIECKUX BOJIH.

3ByK. CkopocTh 3ByKa. [' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. Y CIOBHS M3JIyYE€HHUs IEKTPOMArHUTHBIX BOJH. B3aumnas
opuenranus BekTopoB E, B, V B anexkrpomaruutHoi BojiHe. CBOMCTBA JIEKTPOMATHUTHBIX BOJIH:
OTpaKEHHe, TMpeJlOMIeHHe, mojsipu3auus, Judpakuus, uHTepdepeHuus. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31MeKTPOMArHUTHBIX BOJH. [IpuMeHeHUe 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIUIIBI paTuOCBA3Y U TEJIEBUACHUS. Pagronokanus.

ONEKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnyeckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
YJIBTPa3BYKOBasl JIMAarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, PaauONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-mneusb.

JleMOHCTpanuu.

OO0pa3oBaHue U pacrpoCTpPaHEHHE MOMEPEYHBIX U MPOIOIbHBIX BOJIH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

Habutoienue otpakeHus ¥ NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 Jupakiiui MEXaHHYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habntonenue cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOH M YacTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB — AJIEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHHUE, IPEIOMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

OrnTuka.

I'eomerpuueckas ontuka. I[IpsiMonMHENHHOE pacnpoOCTpaHEHHE CBETa B OJHOPOJHOU



cpene. JIyd cBera. ToueuHbIli HCTOYHHK CBETA.

OtpaxxeHnue cBeta. 3aKOHBI OTpakeHus ceta. [locTpoenue n3o0paxeHui

B IJIOCKOM 3€pKaJie.

[Ipenomiienne cBeTa. 3akoHBI MpeloOMIEHHS cBeTa. AOCONIOTHBIA MOKa3aTellb
npenomiieHus. IlonHoe BHyTpeHHee orTpakeHue. [IpenenbHbI yros IOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucniepcus ceera. ClioxxHbIN coctaB Oenoro cera. L{Ber.

CoOuparonie u pacceuBaronive JuH3bl. ToHKas suH3a. POKYCHOE pacCTOSIHHE U
ONTHYECKas cuiia TOHKOM JuH3bL. [locTpoenune n3odpaxkeHuil B cOOMparoIuX U pacCEenBaIOLINX
nuH3ax. QopMyIia TOHKOM JIMH3bL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

BonnoBast ontuka. MHrepdepenuus cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUSA
HaOJI01EHUST MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHON KapTUHE OT JIBYX CUH(pA3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. JudpaknmoHHas pemérka. YciaoBue HAOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMATHYECKOr0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

[TonApuzanus ceera.

TexHuueckue yCTpoicTBa W MpPAaKTHUYECKOE NMPHUMEHEHHE: OYKH, Jymna, (oToarmapar,
NPOCKIIMOHHBIN  ammapar, MHKpPOCKOI, TEJIEeCKOI, BOJIOKOHHAs ONTHKA, AU(PaKIHOHHAS
pEIETKA, IOJIAPOnL.

JleMOHCTpanuu.

[IpsimonuHeitHOEe pacnpocTpaHEHUe, OTpaXeHUe W IpesnomieHue cBeTa. OnTudeckue
puOOopBI.

IlosnHOE BHYTpEHHEE OTpakeHHe. Moens cBeToBoa.

HccnenoBanue cBOMCTB N300payKeHU B JIMH3AX.

Mopenn MEKpOCKOMa, TEIECKOIIA.

Hab6mronenue unrepdepeHiuu ceera.

Habmtonenue nugpaxkuuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydeHue ciekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonydenue cniekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEHIETKY.

HabmtoneHue nonspusaiyu cBeTa.

YdeHnueckuit 3KCIIepUMEHT, 1a0opaTopHbIe pabOoThI

N3mepenue nokaszarens IpeaoMIIEHUS CTEKIIA.

HccnenoBanune cBONCTB N300paxeHH B TMH3aX.



HabGmronenue qucnepcuu cBera.

Pa3nen 6. OcHOBBI criennanbHONW TEOPUU OTHOCUTEIBHOCTH.

I'panuibl MPUMEHMMOCTH KJIACCUYECKOW MexaHuKH. llocTymarsl crienMalbHONW TEOpUHU
OTHOCUTEJIbHOCTH: HMHBApPUAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B BaKyyMmMe, IPHUHIIHUII
OTHOCHUTEJIbHOCTH DWHILITEHHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBsi3b Macchl C 3HEpPTruen U UMIYJIbCOM PEISTUBUCTCKOM YaCTHUIIbl. DHEPTUs MOKOSI.

KBanroBas ¢uzuka.

DNeMEeHThI KBAHTOBOW ONTUKU

®otonsl. Popmyna [Tnanka cBsI3u 3HEPruM POTOHA C €r0 YACTOTONH. DHEPTHSI K UMITYJIbC
dboToHa.

OtkpeiTue u wuccinenopanue Qoroadpdexra. Ombitel A.I. CroneroBa. 3aKoHBI
doroaddexra. YpasHenune DitHmreitHa 1 porordpdexra. «KpacHas rpanunay porodddexra.

Hasnenune ceeta. Onbitel [1.H. JIeOenenra.

XHUMHUYECKOE JIEVCTBUE CBETA.

TexHuuyeckue yCTpOICTBAa M MPaKTUYECKOE MpHUMEHEHHe: (HOTOIIEeMEHT, (OTOAATUHK,
COJTHEYHast OaTapesi, CBETOUO/I.

JleMoHcTpanuu.

®oT03]eKT Ha YCTaHOBKE ¢ IUHKOBOM IJIaCTUHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporoagdekra.

Cseroano.

Conneunas Oarapes.

. Ctpoenue aToma.

JleMOHCTpanuy.

Mopens onbiTa Pezepdopra.

Onpenenenve AJIMHBI BOJIHBI JIa3epa.

HabnroneHnue nuHeyaThIX CIEKTPOB U3TyUEHHUS.

Jlazep.

YyeHndecKuii SKCIIEPUMEHT, JTaOopaTOpHbBIE PaOOTHI.

HalGmronenne nuHeHyaToro crekTpa.

ATOMHOE SpoO.

OKCIIEpUMEHTBI,  JOKa3bIBAlOUIME  CIOXHOCTb  CTpoeHus  szapa.  OTkpsiTHE
panunoaktuBHOCTH. OnbIThl Pe3epdopaa nmo onpenenenno cocraBa paaAuoakKTUBHOIO M3IIy4EHHUS.

CgoiicTBa anbda-, 0era-, raMMa-u3TydeHus. BiusHre pagnoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.



OtkpbiTHE TIpOTOHA W HeWTpoHa. Hykmonuas monens siapa [eiizenOepra-lBaHeHKO.
3apsn saapa. MaccoBoe uucio sigpa. M30Tormsl.

Anbda-pacniaa. DIeKTpOHHBIH U MO3UTPOHHBINA Oera-pacnan. ['aMmma-uzmyueHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepusle peakuuu. JleieHUe U CUHTE3 SAEP.

Snepubiii peaktop. Tepmosimepusiii cunre3. [Ipobiembl M TEpCHEKTHBBI  SACPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOIM SHEPreTUKH.

DOneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIOACHHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YacTHII.

@dyHnaMeHTaIbHBIC B3aUMOACHCTBHUS. EAMHCTBO (PM3NYECKO KapTHHBI MHpA.

TexHnueckue ycTpoHCTBAa M MPAKTUYECKOE NMPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHast bomoOa.

JleMoHcTpanuu.

CuéTurK MOHU3UPYIOLUX YACTHII.

Y4eHnuecKkui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM GoTorpadusim).

DneMEeHTHI aCTPOHOMUU U aCTPO(PU3UKU.

Oranel pa3BuTud acTpoHoMuu. IlpukinagHoe W MHUPOBO33PEHYECKOE 3HAUEHUE
ACTPOHOMHUH.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, spKue 3BE31bl, IIAHETHI, X BUAUMOE JABH)KEHHE.

ConHeuHas cucrema.

Connue. ConneuHass akTUBHOCTh. Mctounuk sHeprum ConHua u 3BE31. 3BE3IBI, HUX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CIEKTPAIbHBIM KJIACC - CBETUMOCTBY. 3BE3/IbI IIaBHON
MOCJIEAOBATENBHOCTH.  3aBUCUMOCTb  «Macca - CBETUMOCTb» I 3BE31  IJIaBHOU
nocneaoBaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE TMpPEACTABIECHUS O
MPOUCXO0KACHUH U dBoJtonMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii Ilyte - nama [Manaktuka. Ilomoxenne m aBuxenue ConHua B ['anmakTuke.
Tunsl ranaktuk. PaguoranakTuky u kBazapsl. YEpHBIE IBIPHI B AIpax IalaKTHK.

Bcenennas. Pacmmupenue Bcenennoil. 3akon Xa060ma. PasOeranue ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyyenue.

MacutaGHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npo0iaeMbl aCTpOHOMUHU.

Yyennueckue HaOIIOACHHUS.

Habmtoienus HeBOOPYKEHHBIM IJ1a30M C HCIOIb30BAHHUEM KOMITbIOTEPHBIX MPHIIOKEHUN



JUTSL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nomymapus 1 sipkue 3BE3/1bl.

Habmronenus B reneckon Jlynsl, mianet, Mieunoro IlyTu.

O6o0maroriee MOBTOPEHHE.

Ponb Qu3uku U acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COLMAIbHOW U
THYECKON cdepax OeATETbHOCTH 4YeNOBEeKa, poilb M MecTo (U3MKM M aCTPOHOMHH B
COBPEMEHHOM HAayyHOW KapTHHE MHpA, pOJb (HU3MUECKOW Teopud B (POpPMHUPOBAHUH
MpeJICTaBICHUI 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001EM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBS3U.

Wzyuenmne kypca ¢usuku 6a3oBoro ypoBHs B 11 kijacce oCymIecTBISieTCS € y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

MexnpeaMeTHbIE TOHATHS, CBA3aHHBIE C W3YYEHHEM METOJOB HAy4yHOrO IO3HAHUS:
SBIICHUE, HAy4YHbIA (akT, rumore3a, (Qu3MUecKas BEIMYWHA, 3aKOH, TEOpHsI, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Martemaruka: pelieHue CUCTeMbl ypaBHEHUH, TPUTOHOMETpHUecKue (yHKIMH: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPbl M HX
NPOCKIIMH HAa OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJIHBIC 3JEMEHTAPHBIX (PYHKIUH,
MPU3HAKU TT0JI00US TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAU TUIOCKUX QUryp U 00bEMa Tel.

buonorusi: snexTpuyeckue SIBIEHUS B XKUBOW NpHUpoOje, KojeOaTelbHbIE JIBUKEHUS B
JKUBOM TpUpoJie, ONTHUYECKUE SIBIICHUS B JKUBOM MpHUpOJEe, NCHCTBHE pagualii Ha >KUBBIC
OpraHU3MBl.

XUMUsS: CTPOEHHE aTOMOB M MOJIEKYJ, KPHCTAJUIMUECKas CTPYKTypa TBEPABIX TEII,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

['eorpadus: mMarHuTHBIEC MOTIOCA 3€MITH, 3aJIEKU MArHUTHBIX Py, (OTOCHEMKA 3EMHOI
MOBEPXHOCTH, MPECKA3AHNE 3€MJIETPSCEHUH.

TexHonorus: JIMHUM DJIEKTPOIEpeiad, TeHEpaTOp EPEMEHHOTO TOKa,

JIEKTPOABUraTeNb, UHIYKIIMOHHAS 1€4Yb, Pajap, paAUuONpPUEMHUK, TEIEBU30D, aHTECHHA,
tenedoH, CBU-nieus, npoeKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEUHas Oarapesl.

[Inanupyemble pe3ynbTaTbl OCBOGHMSI MPOrpaMMbl MO (U3MKE Ha YPOBHE CpPEIHEro
o011ero o0pa3oBaHus.

OcBoenne yueOHOro npeamera «®dusnka» Ha YpOBHE CPEIHETO OOLIEro 0Opa3oBaHMS
(6a30BBIf  YpPOBEHB) JIOJDKHO  OOECTHEUHUTHh  JIOCTHIKEHHE  CICAYIONIUX  JIMYHOCTHBIX,

MCTAIIPEAMETHBIX U IMMPEAMETHBIX O6pa30BaTeJ'II)HBIX PE3YIbTATOB.



JInuHOCTHBIE pe3yabTaThl OCBOCHHS yuyeOHOro mpeamera «Pusnkay JOJKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJAeHHUI, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  0OlIecTBa,
paciiMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENbHOCTH B IPOILIECCE Peau3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEILHOCTH, B TOM YUCIIC B YACTH:

1)  rpakmaHcKOro BOCIUTAHUS:

cOPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMK OOy4arolerocss Kak aKTHMBHOIO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHATHE TPAIUIMOHHBIX OOIIEUEIOBEYECKUX T'YMAHHUCTHUECKUX U JEMOKPATUYECKHUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B MHTEpECax IPa)KAaHCKOrO OOIIeCTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aMMOJACHUCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2)  NaTPUOTUYECKOrO BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON TPaTaHCKON UICHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAAapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHICKHX
yu€HBIX B 007aCcTH (PU3UKU U TEXHUKE;

3)  yXOBHO-HPABCTBEHHOT'O BOCIUTAHHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 MIOBEACHUS;

CTIIOCOOHOCTH OIICHWBATh CUTYAIMIO U MIPUHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTUPYSICH
Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B IESATEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIJa B MOCTPOSHHE YCTOMYUBOTO OYAYIIETO;

4)  5CTETUYECKOTO BOCIIUTAHUSL:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOT'O TBOPUECTBA, IPUCYIIETO
¢buznueckoil Hayke;

5)  TpymoBoro BocnuTaHHUS:

WHTEpEC K Pa3NUYHbIM chepaM MpodhecCHOHANBLHOW NEesTeTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW U TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymieit
npodeccuu 1 pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTHh K 0OOpPa30BaHMIO M CaMOOOpa30BaHUIO B 00yacTH (PU3MKH HA
MPOTSKEHUU BCEU KU3HU,

6) OKOJOTHYCCKOT'O BOCIIMTaAHHA



C(OPMHUPOBAHHOCTb HKOJOIMUECKOW KyJIBTYpbl, OCO3HAHHE TIJIO00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIJAHUPOBAHUE U OCYLICCTBICHUE ACUCTBUM B OKPYKAIOLIEW Cpelle Ha OCHOBE 3HAHMS
L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA;

Pacmpenue omblTa JEATEIBHOCTH 3KOJOTMYECKOW HANPABICHHOCTH Ha OCHOBE
UMEIONIUXCS 3HAHUN TI0 (pHU3uKe;

7)  1EHHOCTH HAYYHOIO MO3HAHUSL:

C()OPMHUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (prU3UYECKON HAYKHU;

OCO3HAHME [IEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IpOIlecce U3ydeHUs (DU3HKH
OCYIIECTBIIATh IPOEKTHYIO U HUCCIIEI0BATENBCKYIO IEATENbHOCTh UHANBUYaIbHO U B IPYIIIIE.

B npouecce nocTHKEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOEHUS NMPOrpaMMbl MO (QU3UKE
JUls  ypOBHA cpeAaHero oOmiero oOpa3oBaHUs Yy OOYYalOLIMXCS  COBEPLICHCTBYETCS
HYMOIMOHAIBHBIA UHTEIUIEKT, MPEAIOJIATralouIiid ChOPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIETO CIIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAIIBHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUS Pa3BUTHUS COOCTBEHHOMN 3MOLIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETyJINPOBaHMSI, BKJIFOUYAIOLIETO CaMOKOHTPOIJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIIOBEICHUE, CIIOCOOHOCTH aJanTHPOBATHCS K HMOIMOHAIBLHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE! MOTHMBAalLlUM, BKJIIOYAIOIIEH CTPEMIICHHE K IOCTHMIKCHHMIO LIEJIU U YCIEXY,
ONTUMM3M, HHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXOJs U3 CBOUX

BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMAaTh 3MOIMOHAIBHOE COCTOSIHUE JPYIHX,
YUUTBIBATh €r0 MPH OCYILECTBICHUN OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOLICHUS C APYTUMH
JIOAbMH, 3a00TUTHCS, IPOSIBIIATh UHTEPEC U Pa3peliaTh KOHMIUKTHI.

MertanpeameTHble pe3ysbTaThl OCBOEHHUS MPOTpaMMbl CPEJHEro 00Iero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

. OBnasieHne yHUBEpCAIBHBIMU I03HABATEILHBIMU JEHCTBUSMMU:

1)  Ga3oBbi€ JIOrHYECKHUE JEHCTBUS:

CaMOCTOSITENIbHO (DOPMYJIMPOBaTh M aKTyaJIU3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEAEIIATD LENN AEITENbHOCTH, 3aaBaTh apaMETPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISAITh 3aKOHOMEPHOCTM M HPOTHBOPEYHMs B paccMaTpUBAaEMBIX (PU3MUYECKHX

SIBJICHUAX



pa3pabaTpBaTh IJIaH pemIeHus M[poOJeMbl ¢  Y4€TOM aHamM3a HMMEIOIINXCS
MaTepHaJIbHBIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTb, OICHHBATH COOTBETCTBUE PE3YJIBTATOB IIEIISIM,
OLICHUBATh PHCKHU TOCIIEICTBUI AEATEILHOCTH;

KOODIMHUPOBATh M BBIIONHATH pabOTy B YCIOBHSX pEAJbHOr0, BHUPTYalIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2)  0a3oBble MCCIIENOBATENBLCKUE IEHCTBUS:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KITIOYEBBIMU HMOHATHUAMH W METOJaMU (U3MUECKOMN
HaYKU;

BJIJICTh HABBIKAMH Y4€OHO-MCCIIEOBATEIBCKOW U MPOEKTHON AEATENbHOCTH B 00JacTh
(H3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TTOMCKY METO/IOB PEIIeHHS 3a/1a4
(Gu3HYeCcKOTo coaep KaHusl, IPUMEHEHHIO PAa3IMYHBIX METO0B TIO3HAHNS;

BJIAJICTh BUIAMHU JIEATEIHHOCTH IO TOJYYCHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETalnH,
npeoOpa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX CHTYaLUsX,

B TOM YHCJIE TIPU CO3/IaHUH Y4€OHBIX IPOEKTOB B 00JacTH (PU3NKY;

BBISIBJSITh TIPUYMHHO-CIICJCTBEHHBIC CBS3M W aKTyaJM3UpPOBaTh 3ajady, BBIABHUIATH
TUMOTe3y €€ peleHus, HAaXOAWUTh AapryMEHTHI Ui JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3aaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHHS 3aJadd pPe3yJbTaThl, KPHUTHYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJauld B 0Opa30BATENbHOM JEATENbHOCTH, B
TOM YHCJIE TIPHU U3YUEHUH (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OIICHUBAThH IIPHOOPETEHHBIH OIBIT;, YMETh
NEPEeHOCUTh 3HaHUS MO (PU3UKE B MPAKTHUECKYIO 00J1aCTh XKU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00J1aCTei; BbIIBUraTh HOBbIE
UJIeH, TIpeIyiaraTb OpUTHHAIBHBIE MTOIXOABI H PEIICHHUST; CTABUTH IPOOJIEMbI U 3aa4H,
JIOITYCKAFOIIIUE aJIbTEPHATUBHBIEC PEIICHHUS.

3) pabora ¢ uH(pOpMALHKED:

BJIaJIeTh HAaBBIKAMU TOJIy4eHUs: MHQOpMaAIK (U3NYECKOTO COEp>KaHMsI U3 UCTOUHUKOB
pasHBIX THIIOB, CaMOCTOSITEIbHO OCYIICCTBJIATH IIOWCK, AaHalW3, CHCTEMATH3AalHI0 W
MHTEPIPETANNI0 HHPOPMALIUU PA3TIMYHBIX BHIOB U (OPM IMIPEIICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCMOJb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTMHA B

PCHICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H OPraHU3allMOHHBIX 3aJad C CO6J'IIOI[€HI/I6M



TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, MPaBOBbIX U
TUYECKHX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJACpXKaHHMs B Pa3NUYHBIX (opMmarax C Y4ETOM
Ha3HayeHus: WHGOpPMALMKM M UEJNEeBOM ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
IIPEICTABJICHUS U BU3YAIU3aLINH.

OBnazneHue yHuBepCaJbHBIMUM KOMMYHUKATUBHBIMU JI€HCTBUSMU:

1) oOwenwue:

OCYILIECTBIATH OOIIEHNE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU JNESTEIbHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYAIMH U CMATYaTh KOHGIMKTHL; Pa3BEPHYTO U
JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2)  COBMECTHas JESATEIbHOCTD:

MMOHUMATh U UCTIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW M MHMBHUIYaIbHON pabOTHI;
BBIOMpATh TEMAaTUKY M METO/IbI COBMECTHBIX ACHCTBUIA ¢ y4ETOM OOLINX UHTEPECOB, U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IPUHUMATh LEJIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIWHUPOBATH
JIEUCTBUSA 1O €€ IOOCTUIKEHHIO: COCTAaBJIATH IUIAH JEHUCTBUM, pPACHPENCISATh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHOM paboThI;

OLICHHUBATh KaueCTBO CBOETO BKJIAJIa U KaXKAOTO YYaCTHUKA KOMaH/Ibl B OOIIUN pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaaraTb HOBbIE IPOEKThI, OLEHUBATh MJIEU C MO3ULHUKU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIATh TO3UTHBHOE CTPAaTETHYECKOE IIOBEACHHUE B Pa3JIMYHBIX CHUTYaLMsIX,
MPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OBnazneHne yHUBEpPCAIIbHBIMU PETYIISITUBHBIMU AEHCTBUSIMHU

1) camoopranu3zanusi:

CaMOCTOSITENIbHO OCYIIECTBJIATh MO3HABATENbHYIO JIEATENBbHOCTh B 00JacTu (pU3MKHU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IJIaH PEHIEHMs] pacu€THBIX M KAa4eCTBEHHBIX 3a/ady, IJIaH
BBITIOJIHEHUS] TMPAKTHUYECKOM paboThl ¢ y4ETOM HMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;

JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

paciupsaTh paMKHi y4eOHOTro MpeMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHU; AeaTh
OCO3HAHHBII BHIOOD, apIryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a PEILICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

crocoO0cTBOBaTh (OPMHUPOBAHHWIO W TPOSBJICHHUIO JPYIUIMH B 007acTH (DHU3UKH,



MTOCTOSTHHO TTOBBIIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

2)  CaMOKOHTpOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIa/IETh HABbIKAMU MO3HABATEIHHOU pedIeKCHH KaK 0CO3HAHUS COBEpIIAaeMbIX JEHCTBUI
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

MCIOJI30BATh MPUEMBI pedIeKCUH IS OLICHKH CUTYaINH, BEIOOpa BEPHOTO PEIICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHHXKEHHIO; IPUHUMATh
MOTHUBBI U apTyMEHTBI APYTUX [IPU aHAJIU3€ PE3YNIbTATOB AEATEIbHOCTH.

3)  npuHsATHE CEOS U APYIUX:

MPUHUMATH Ce0sl, MIOHUMAasi CBOM HEJOCTATKH U JIOCTOUHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3yIbTAaTOB JACSITEIHHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKY.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MIPOrpaMMEI 1o ¢usuke. B npouecce nzyuenus
Kypca Kypca ¢pusnuku 6a3oBoro ypoBHs B 10 kinacce 00yJaromuiicss HAy4YUTCs: JeMOHCTPHPOBATD
Ha TIpUMeEpax pojb U MecTo (pu3uKu B (POPMUPOBAHUH COBPEMEHHOU HAYyIHON KapTHHBI MHpPA, B
Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHI, B MPAKTUUYECKOM 1€ATEIbHOCTH
JIIOJICH; yIUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (PU3NUECKHUX MOJIeIIeH:

MaTepuajbHas TOYKa, WHEpLUaJbHas cucTtemMa OTcuéra, abCONIOTHO TBEPAOE TEJO,
WJICaTIbHBINA a3, MOJEIN CTPOEHUS I'a30B, KUJIKOCTEN U TBEPABIX TEJI, TOUCUHBIN JIEKTPUYECKUN
3aps Mpy pelieHun PU3NIECKUX 3a/1aY;

pacmno3HaBaTh Qpu3nUecKue IBIeHus (TPoIecchl) U OOBACHATH X HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BELIECTBA

U DJIEKTPOJIMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOOJHOE TaJIeHHe Tell, IBIKEHUE TI0 OKPYKHOCTH, HHEPIUS, B3AaUMOJICHCTBUE TeTI,

T dy3us, OpOyHOBCKOE JBIXKEHUE, CTPOCHUE KUAKOCTEH U TBEPABIX TEJl, U3MEHEHUE 00bEMa
TeJ MPU HarpeBaHUM (OXJIaKICHUH ), TEMJIOBOE PaBHOBECHE, UCTIApPEHUE, KOH IEH CaIHs,
IUIaBJIEHUE, KPUCTAJUIU3allMsl, KUTIEHHE, BIa)KHOCTh BO3/1yXa, MOBBIIIEHNE AABJICHUS Ta3a pu
€ro HarpeBaHUM B 3aKPBITOM COCY/IE, CBSA3b MEXIYy apaMEeTPaMH COCTOSIHUSA ra3a B
M30IIpOLECCaX, JIEKTPU3ALUS TEJl, B3aUMOAECUCTBHE 3aps0B;

OTHCHIBATh MEXAaHWYECKOE JBIDKEHUE, MCTONB3Yys (GU3UUYECKHUE BEIIMUMHBI: KOOPJAWHATA,
nyTh, NEpPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYecKas
DHEprus, MOTEHIMANbHAsS DJHEPTus, MeXaHW4eckas paboTa, MeXaHWYecKas MOIIHOCTb;, MpHU
OMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MYECKH CMBICT UCIHOIB3YEMBIX BEIUYHMH, WX

0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BETUUHUHY



C IPYTUMU BEJIHMYUHAMU;

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOMICTBA TEJI M TEIUIOBBIE SIBIECHUS, HCIOJbB3YS
¢u3nueckue BENWYHMHBL: JIABJICHHWE Tasza, TeMIleparypa, CpenHss KUHETHYEeCKash DSHEprus
XaOTUYECKOTO0 JIBUJKEHHUS MOJIEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa, KodQpQGUIMEHT MOJE3HOro NEHCTBUS TEIUIOBOIO
JIBUTATEIIS; IPU OTMCAHUM MIPABHIBHO TPAKTOBATH (DU3MUYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHMLBI, HAXOTUTH (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C JIPYTHUMH BEIUYHHAM;

OIMCHIBATh M3YyYEHHBIC DICKTPUYECKUE CBOMCTBA BEIIECTBA U DIJIEKTPUYECKHE SIBICHHUS
(TIportecchl), UCTONB3Ys (PU3UUECKUE BEITUYMHBL AIEKTPUUYECKHH 3apsijl, dJIEKTPUUYECKOE IOJIe,
HanpspKEHHOCTh  IIOJIS, IIOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABUIIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULBL;
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMYMHY C JPYTUMH BEJIMUYMHAMM;

aHAJM3UPOBATh (PU3MUECKUE TPOLECCHl W SBICHHSA, UCIOJB3Yysd (PU3MUECKUE 3aKOHBI H
IPUHLMIBL 3aKOH BcemMupHoro tarorenus, |, II u III 3akonsr HploTOHA, 3aKOH cOXpaHEHUs
MEXAHUYECKOM dHEPIuM, 3aKOH COXPAHEHUS MMILYJIbCa, IPUHLIUI CYNEPIIO3ULIUN CHII, TIPUHIUI
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOIAUMHAMHKH, 3aKOH COXPAHEHUs
JJIEKTPUUECKOro 3apsija, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOe BhIPaKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE MPHUHIMMBI JEHCTBHS MAaIUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyarh yCIOBHUS UX O€30MMaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHON KU3HU;

BBINOJIHATh AKCIEPUMEHTHI 10 MCCIEJOBAHUIO (PU3NYECKUX SBIECHUI M IPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX, M  KOCBEHHBIX H3MEpPEeHHMH, Tpu 3TOM  (GOpPMYIHPOBATH
npoOnemMy/3ajadyy W TUIOTE3y y4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILLIECTBIATh MNpsIMbIE M KOCBEHHBbIE HM3MEpPEHMs (DU3NYECKHX BEJIWYMH, MPU 3TOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHUCUMOCTH MeXAy (U3UUECKUMH BEIWYMHAMH C HCIOJIb30BAHHEM
OpSAMBIX HW3MEPEHUH, IMpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (DUKCHpPOBaTh pE3yJbTaThl
MOJYYeHHOM 3aBUCUMOCTU (PU3MYECKHX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JIeIaTh BHIBOIBI
0 pe3yJibTaTaM MCCIIeI0BaHNUS;

coOmofaTh mpaBuia OE30MAaCHOTO TPyAa NpU TMPOBENECHUU HCCIEOBAaHUN B paMKax



y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENLCKOM M  TMPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacuy€THBIE 3aJaud C SBHO 3aJaHHOM (PU3UYECKON MOIENbIO, HUCIONb3Ys
¢buznyeckue 3aKOHbI U MIPUHLIMIIBI, HA OCHOBE aHallM3a yCJIOBHs 3a/layd BHIOUpATh (PU3NUECKYIO
MOJieJIb, BBIACNATH (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXoIuWMble IJs e€ peleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOIyYEHHOTO 3HAaUeHUS (PU3HMUECKON BEITUYHHBI;

pelaTh KaueCTBEHHBIC 33aJaud: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
paccykJIeHU C UCIOJIb30BAaHUEM H3YyYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH H (PU3MUecKux
SIBIICHHI,

UCTOJB30BAaTh TPU pEIIEHUH YYEOHBIX 3a7ady COBPEMEHHBbIE HH()OPMAIIMOHHBIC
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH U TPEICTaBICHHUS y4eOHOH u
HAYYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHOW W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH MOJy4aeMyro HH(OpMALINIO;

MPUBOANTH MPUMEPHI BKJIaJa POCCUHCKUX M 3apYOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BSCHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH

M TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHYECKHe 3HaHUs MO (U3MKEe B TOBCEJHEBHOW JKHU3HH IS
oOecrnieueHus 6€30MacHOCTH MpU OOpallleHUH C MPUOOPAMU U TEXHUYECKUMH YCTPONUCTBAMU, JJIS
COXpPaHEHHsI 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHIECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyINIE C BBINOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJEH, IUIAaHUPOBATH
palboTy Trpynmbl, palMOHAIBHO PACHPENENATh OOS3aHHOCTH M IUIAHUPOBAThH JEATEIIBHOCTH B
HECTAaHJAPTHBIX CHTYallUsAX, OLEHHBATH BKJIAJ KAKIOrO W3 YYaCTHHKOB TPYIIBI B pEHICHUE
paccMatrpuBaeMoi poOIEMBI.

IIpenmeTHble pe3ynbTaThl OCBOCHUS IPOrpaMMsl 1o (pusuke. B nponecce usydenus
Kypca Kypca ¢pu3znku 6azoBoro ypoBHs B 11 kiacce o0ydaromuiicst HayuyuTcs: J€eMOHCTPHUPOBATh
Ha MMPUMEpax poJib U MeCTO GU3MKU B OPMHUPOBAHUU COBPEMEHHON HAYYHOW KaPTHHBI MUDA, B
Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B TPAKTHYECKON JEATEIBHOCTH JIFOJIEH,
LIEJIOCTHOCTh M €JUHCTBO (PU3MUYECKON KapTUHBI MHPA;

YUUTHIBATh TPAHMIBl NPUMEHEHHMsS M3YyYEHHBIX (U3MUECKUX MOJeNell: TOYeuHBIH
DIIEKTPUUYECKUI 3apsij, JIyd CBeTa, TOYCUHBIM HCTOYHHK CBETa, sJACpHAs MOJENbh aToMa,
HYKJIOHHAs1 MOZIETThb ATOMHOTO sIJIpa MPH PEeIICHUH (PU3NIECKUX 3a]1ad;

pacrio3HaBaTh (U3MUECKUE SIBICHUS (MPOLECCH) M OOBACHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOW (PU3MKH: 3JIEKTpUUECKas MPOBOAMMOCTb, TEILIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JCWCTBUS TOKa, B3aMMOJACWCTBHE MAarHUTOB, JIIEKTPOMArHUTHAS

WHIYKIUSA, JEHCTBUE MArHUTHOTO TOJISI Ha MPOBOJHMK C TOKOM M JBMKYIIHKICS 3apsi,



3JIEKTPOMAarHUTHbIE KOJIeOaHUsI ¥ BOJIHBI, MPSIMOJIMHEWHOE PAaCIIPOCTPAHEHHUE CBETa, OTpaXKeHHeE,
npenomiieHue, WHTephepeHnus, audpakiuus U TMONSIpU3ANUS CBETa, JTUCIEPCUs CBeTa,
dorornekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToma BOJIOPO/Ia, ECTECTBEHHAs U UCKYCCTBEHHAs! PaJlOAKTUBHOCTH;

OINKCHIBATh M3yYCHHBIE CBOMCTBA BelIeCTBa (AJIEKTPUUYECKUE, MAarHUTHbBIE, ONTHYECKHE,
ANEKTPUUECKYIO MPOBOAMMOCTb PA3IMYHBIX CPEN) U AJIEKTPOMATHUTHBIC SBJICHHS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DIEKTPUYECKHH 3apsi, cuja TOKa, DIEKTPUYECKOe
HaIpsKEHUE, JIEKTPUUECKOE COIPOTUBIICHHUE, PA3HOCTh MOTEHLMAJIOB, JIEKTPOABUKYILAs CUIIA,
paboTta TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cwia JlopeHla, MHIYKTUBHOCTb
KaTyIIKH, SHEPTHs SJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepHOA W 4YacToTa KoyeOaHui B
K0JIeOaTeIbHOM KOHTYpE, 3apsil U CHjla TOKa B MPOILECCE TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cuila JMH3bI, NP OMUCAHUHM MPABUILHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUEHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINEC JAaHHYIO (DU3UYECKYIO BEIMYMHY C APYTHUMH BEITMIUHAMU;

OIHCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIOIB3YS (UIHUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus U
uMIynasc (OTOHA, IMEpPUOJ TOoJypacmazia, SHEpPrusi CBsI3W aTOMHBIX SJEp, HpPHU OMHCAHUU
MpPaBUJILHO TPAKTOBATh (DU3UYECKUNM CMBICI HCIOJIB3YEMBIX BEJIMYMH, UX OOO3HAYCHHS U
SIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINC TAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTHMH
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMYHHBI;

aHAIM3UPOBaTh (U3MUECKUE TMPOIIECCHl M SBIEHUS, UCHONb3Ys (U3MUECKHUE 3aKOHBI U
OpUHLIMIIBL: 3akoH OMa, 3aKOHBI TIOCJEAOBAaTENIbHOIO U MAPAIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3aKkoH Jlxoynsa-JIeHila, 3aKkOH AJIEKTPOMArHUTHOM  MHIYKLIHH, 3aKOH
MNPSIMOJIMHEMHOTO PacpOCTpaHEHUs] CBETA, 3aKOHBI OTPAXKEHHSI CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHe OHHITeWHa 1 GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHMsI HMIIYJIbCA, 3aKOH COXpPAHEHMsI DJEKTPUUECKOIro 3apsiia, 3aKOH COXpaHEHUS
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, IpU ITOM pa3inyaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BHIPAKEHUE

1 ycioBus (TpaHuIlbl, 00JaCTH) TPUMEHUMOCTH;

OTIpe/IeNsATh HANpaBiIeHHE BEKTOPa MHAYKIMU MArHUTHOTO TOJISl MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH U OMHICHIBATh U300pakeHHE, CO3/1aBaeMOe TNIOCKUM 3€pKaJioM, TOHKOW JTMH30M;

BBITIONHATh DKCIEPUMEHTHI 1O HCCIEIOBaHUIO (DU3MUECKUX SIBICHUN M TPOIECCOB C
WCITOJTh30BAHUEM TPSIMBIX, U KOCBEHHBIX U3MEPEHUI: PH ATOM (POPMYJIUPOBATH

npoOaeMy/3aady v THIIOTE3y Y4EOHOT0 SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3



MPEJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTDH OMBIT U (OPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISTh TPSIMbIE UM KOCBEHHBIC W3MEPEHHS (U3NYECKUX BEIWYHH, MPH 3TOM
BBHIOMPATh ONTUMAJIBHBIA CIOCOO H3MEPEHHUS U UCIOJIb30BAaTh H3BECTHBIE METOJ(bl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCHUMOCTH  (PU3WYECKUX BEJIMYMH C HCIOJIb30BAHUEM MPSAMBIX
U3MEPEHUI: TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTaThl IMMOJYYCHHOMN
3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BUAEC TaOmuI, u TpaduKoB, AenaTh BBIBOABI TIO
pe3ynbTaTam UCCIIEIOBaHHUS;

coOmofaTh mpaBuia OE30MacHOTO TPpyAa NpU MPOBEACHUM HCCIEAOBAaHUNH B paMKax
y4eOHOTO0 OIKCIIEPUMEHTa, Y4eOHO-UCCIICOBATEILCKOH M MPOCKTHOW JESATEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYIOBaAHUS;

pemiate pacy€THbIE 3aJaud C SBHO 3aJlaHHOM (DU3MUYECKON MOJENbIO, HCIOJNb3Ys
buznyeckre 3aKOHBI M MIPHUHIIMIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3NUYECKYIO
MOJICJTb, BBIICIATh (PU3NYCCKUE BEIMYMHBI W (OPMYJIbI, HEOOXOIWMBIC IS e peleHus,
MIPOBOJIUTH PACUYETHI U OLICHUBATH PEAIBHOCTD MOTYYEHHOTO 3HaUeHUs (PU3NUECKON BETUYMHBI,

peniaTh KaueCTBEHHbIC 3a/1a4d: BBICTPAWBATh JIOTUYECKH HENPOTHUBOPEUMBYIO LIETIOUKY
paccykJIeHU C UCMOJIb30BAaHUEM H3YyYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (PU3MYECKHX
SIBIICHHI;

WCIIOJIb30BaTh TMPH PEIICHUHM Y4YEOHBIX 3a7ad COBpPEMEHHBbIC HWH()OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, WHTEPHpPETAIMU M IPEACTaBICHHUS y4eOHOU U
HAyYHO-TIOMYJISIPHON HH(OpPMAIMK, TOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJM3UPOBATH MOIYyIaeMyI0 HH(GOPMAITHIO;

OOBSACHITh TPUHIMUIIBI JEHCTBUS MAaIllMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIONb30BAHUS B TIOBCETHEBHOM KU3HU;

MIPUBOJIUTH MIPUMEPHI BKJIa/la POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

WCIIOIB30BaTh TEOPETUUECKUE 3HAHUS 110 (DU3UKE B MIOBCETHEBHOM KU3HHU

s obecriedeHus O€30MACHOCTH TMpH oOpalieHuu ¢ TpudopaMu M TEXHHUYECKUMU
YCTPOMCTBAMH, ISl COXPAaHEHUS 3I0pPOBb U COOIIOECHUS HOPM DKOJIOTUYECKOTO MOBEICHUS B
OKpYXarolleu cpee;

paboTaTth B TPYIIE C BBIMOJHEHUEM pPA3IUYHBIX COIMAIBHBIX POJICH, IJIAHUPOBATh
paboTy TpyNmbl, pallMOHAIBHO pPACIPEAETATh OOS3aHHOCTH M IJIAHHPOBATh JEATEIHHOCTH B
HECTAaHJAPTHBIX CHUTYalUsX, OLICHUBATh BKJIAJ KaXXIOTO U3 YYAaCTHUKOB TPYIIIBI B pELICHUE

paccMaTpuBaeMoi IPOOIIEMBI.



B ¢denepanbHbIX W perHoOHANBHBIX TPOLEAYPAaX OLEHKH KadecTBa OOpa30BaHUS
UCIIONB3YeTCs  TMepedeHb (KoauduKaTop) pachpeleleHHbIX TI0 KJlaccaM  IPOBEPSIEMBIX
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBbI CPETHETO
o011ero o0pa3oBaHUs U IIEMEHTOB COACPIKAHUS 110 (PUBHKE.

[TpoBepsieMmbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
obpazoBarenbHO mTporpammsel 10 (kimacc)

Kon IIpoBepsiemble IpEeAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa30oBaTeNIbHONM IPOrpaMMBbl CpeTHEr0 001Iero oopa3zoBaHus
pesyJbrara
10.1 JIeMOHCTpHPOBATH Ha MPUMEPAX POIb U MECTO (PHU3UKHU B (hOPMUPOBAHUH

COBPEMEHHOW HAay4YHOM KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU
Y TEXHOJIOTHM, B IPAKTHUYECKOU AEATEIbHOCTH JIIOAECH

10.2 Y4uuThIBaTh TpaHULbl NPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENEH:
MarepuaibHas TOYKa, WHEpIHalbHas CHCTEMa OTcyera, aOCOIIOTHO
TBEPJIOE TEJO, MICATBHBIA Ta3; MOAETH CTPOCHHS Ta30B, XKUAKOCTEH M
TBEPABIX TEJ, TOYEYHBIH OJIEKTPUYECKUIl 3apsa - TpH  PEIICHUU
¢bu3nveckux 3a1aq

10.3 PacnioznaBate (usmueckue sBieHUs (Tpoluecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KUHETUYECKOH Teopuu
CTPOEHMsSI  BEIIECTBA W DJIGKTPOJMHAMUKU:  PaBHOMEPHOE U
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MaJeHUE Tel,
JBIDKEHUE TI0 OKPY)KHOCTH, WHEPIHS, B3aUMOJCHUCTBUE Tel; Tuddy3us,
OpOYHOBCKOE JBH)KEHHUE, CTPOCHUE )KUJKOCTEH U TBEPJIBIX TEJ, U3MEHEHHE
oObeMa Tel TpH HarpeBaHWM (OXJIAXKJICHWHU), TEIJIOBOE pPaBHOBECHE,
UCHapeHue, KOHJEHCallus, IUIaBJICHHE, KpHUCTAIM3alMs, KHUIIEHHE,
BJIQKHOCTh BO3]lyXa, MOBHIIICHUE JaBJICHHS Ta3a MPH €ro HarpeBaHWH B
3aKpBITOM COCYJe, CBSI3b MEXJAy IlapaMeTpaMH COCTOSHUSI ra3a B
M30IIpoLeccax; AMEeKTPU3alus Tel, B3aUMOJIEHCTBHIE 3aps10B

10.4 OnuceIBaTh MEXaHUYECKOE JBWKEHHE, UCTIONb3Ys (PU3NYECKHE BETMUNHBL:
KOOpAMHATA, IyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena,
CWJIa, UMIIYJIbC Te€Ja, KMHETHUYECKAas DHEPrus, MOTCHLIMAIbHAS SHEPIHUs,
MexaHuuyeckas paboTa, MeXaHWYecKass MOIIHOCTb; TP ONHCAHHUU
MPaBWJIbHO TPAKTOBaTh (PU3MUECKUNA CMBICT HCIOJIB3YEMBIX BEJIMYMH, UX
0003HAYeHMUsT M EIMHHUIBI, HaXOJUTh (OPMYIbI, CBA3BIBAIOIIUE JAHHYIO
(U3MYECKYIO BEIMYUHY C APYTUMU BEIMUYMHAMU

10.5 OnucelBaTh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBICHUSA,
UCHoJb3ys (hU3MUECKHe BEMYMHBL: JaBJICHHUE ra3a, TeMIepaTypa, CpeaHss
KUHETUYECKas JHEPIus Xa0TUYECKOTO JBUYKEHUS MOJIEKYIL,
CPEIHEKBAaJApaTU4HAsl  CKOPOCTb  MOJIEKYJ, KOJUYECTBO  TEIUIOTHI,
BHYTPEHHSAA »Heprus, pabora rasza, kod3(p(UIUEHT MOJE3HOTO JIEHCTBHA
TEIJIOBOTO JBUTATENS; IPU ONUCAHUM MPABUIBHO TPAKTOBATH (PU3NYECKUI
CMBICII UCHOJIb3YEMbIX BEJIMUYMH, UX 0003HAUEHUs U €AMHUIIbI, HAXOAUTh
(GbopMyIibl, CBA3BIBAIOIIME JaHHYIO (PU3NYECKYIO BEIUYHMHY C APYTUMHU
BEJIMYUHAM




10.6

OnuceiBaTe  M3y4YEHHBIE  DJIEKTPUYECKME CBOMCTBA  BEHIECTBA U
AJIEKTPUUYECKUE SIBICHUS (IIPOLECCHI), UCTIONB3Ysl (PU3HUECKUE BETUYMHBL:
NEKTPUYECKUN 3apsl, DJIEKTPUYECKOE II0JI€, HANpPsIYKEHHOCTh I10JId,
IIOTEHIMal, PAa3HOCTb IIOTEHLUAJIOB;, IIPU ONHUCAHMM  IIPABUIIBHO
TPAKTOBaTh (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYHMH, UX 0003HAUCHUS
U eIMHUIBL; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE NAHHYIO (DU3MYECKYIO
BEJIMYUHY C IPYTUMHU BEJIIMYUHAMHU

10.7

aHAJIM3UPOBaTh  (U3MUECKHWE TPOLECChl U SABIEHUS, HUCIOIB3Ys
¢u3nveckrue 3aKOHBI U MPUHLUIBL 3aKOH BceMHpHOro Tsarotenus, I, 11 u
IIT 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPIHH, 3aKOH
COXpaHEHUS MMIYJbCa, MPUHUUIN CYNEPHO3ULMH CWJI, MPUHIIMII
paBHOIIpaBUsS  WHEPUUAIBHBIX  CHCTEM  OTCYETa;  MOJEKYJISPHO-
KMHETUYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBA, Tra30BbIE 3aKOHBI, CBS3b
CpeIHEW KHHETHYECKOM OHHEPruM TEIUIOBOTO JBUXKEHUS MOJIEKYJT C
aOCONIFOTHOM TEMIEpaTypoil, MEpBBIA 3aKOH TEPMOJUHAMHKH; 3aKOH
COXpaHEHUs IEKTPUUECKOTo 3apAa, 3akoH KyloHa; mpu 3TOM pa3iandarhb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE U
yCIOBUS (TPaHULIBI, 00JIACTH) IPUMEHHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHLUIBI JEHCTBHA MAallWH, OpUOOPOB U
TEXHUYECKUX  YCTPOMCTB; pa3iuuyaTh yCJIOBUS HUX  0€30MacHOro
UCIOJIb30BAaHUS B IIOBCEIHEBHON )KU3HU

10.9

BBINONHATE AKCIEPUMEHTBI TI0 UCCIICAOBAHUIO (PU3MUECKUX SIBJICHUN H
MPOIIECCOB C HWCIOJB30BaHUEM TPSIMBIX W KOCBEHHBIX HM3MEpPEHUM; TpH
3ToM (dopmynupoBarh mpoOieMy (3ahady) W TUIOTE3y Yy4yeOHOro
HKCIEPUMEHTa, COOMPaTh YCTAaHOBKY M3 TPEIJIOKEHHOTO 000pYIOBaHHMA,
MPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOJIBI

10.10

OcyiecTBiATh NpsIMble M KOCBEHHbIE M3MEPEHUS! (PU3NYECKUX BEIUYNH;
IPU 3TOM BBIOMpPATh ONTUMAJBHBIA CHOCOO0 M3MEpPEHHs] M HCIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NIOTPELTHOCTEN H3MEPEHU I

10.11

HccnenoBath 3aBUCMMOCTH  MEXAY (U3HMUECKMMM BEJIMYMHAMHU C
UCIOJIb30BAaHUEM TIPAMBIX HW3MEPEHHWH; IpPH OTOM KOHCTPYHUPOBAaTh
YCTaHOBKY, (UKCHPOBATh  pe3yJbTaThl IOJYYEHHOW 3aBHCHUMOCTH
¢u3nyeckux BeIMYMH B BUAE TaONWI U IpaduKOB, AeTaTbh BBIBOJBI IO
pe3yabTaTaM MCCIIEeJOBAHUS

10.12

CobnronaTh mpaBmiia 6€30MacHOTO TPY/la IPH MPOBEACHUN MCCIICIOBAHUN
B pamKax Y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIe0BaTEeIbCKOW H
MPOEKTHOMN JEATEIBHOCTH C MCIIOJIb30BAaHHEM M3MEPUTENBHBIX YCTPOWCTB
1 J1abopaTopHOro 000pyI0BAHUS

10.13

Pemate pacdeTHble 3ajjaud C SIBHO 3aJaHHOM (pu3MuUecKod MOJIENbIo,
UCHOJb3Ys (PU3HUECKHEe 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJIn3a yCIOBUS
3aJjauu BEIOUPATh (PU3NYECKYIO MOJIENb, BBIIENATh (PU3HMUECKUE BETUUUHBI
u (GopMyIsbl, HEOOXOAUMBIE ISl €€ pEIIeHUs, MPOBOAUTH pacueThl U
OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HAaUEHUs (PU3HMUECKON BEITMYMHBI

10.14

Pemars Ka4eCTBECHHBIE 3a/1a4H: BBICTPAaNBAaTh JIOTUYECKHU
HEMPOTUBOPEUMUBYIO IIEMOYKY PACCYKICHHH C ONMOpOd Ha H3YYEHHBIE




3aKOHBI, 3aKOHOMCPHOCTH U (bl/ISI/I‘IeCKI/Ie SABJICHUS

10.15

Hcnonp3oBaTh  mpu  pelieHMH  y4yeOHBIX  3a/ad  COBPEMEHHBIE
WH(POPMALIMOHHBIE  TEXHOJNOTHH JUIi TIOWUCKA, CTPYKTYpUPOBAHHMA,
UHTEpIpETallMl U TMpeACTaBiIeHHUs] Y4eOHON U Hay4YHO-TIOMYJISPHOM
uHpOpMalUY, TOJYYCHHOM U3 pPa3IMYHBIX HMCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHIO

10.16

[IpuBoaMTH, TpUMEpHI BKJIAJa POCCUHUCKUX U 3apyOCIKHBIX YYCHBIX-
(U3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHPA,
B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA

10.17

Hcnonb30BaTh TEOPETUYECKUE 3HAHUS IO (PU3UKE B MOBCEIHEBHOMN KU3HU
st obecrieueHrss O€30MacHOCTH MpU  OOpameHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, JUISI COXPAHEHUS 37J0OPOBBS U COOIOACHUS
HOPM 9KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAOIIEH cpelie

10.18

PaGorare B rpynme ¢ BBIMOJHEHUEM Pa3IUYHBIX COIHUANBHBIX POJEH,
IJIAHUPOBATh Pa0OTY IPYIIIBI, PALIMOHATIEHO PACcIPeesITh 00S13aHHOCTH U
IUIAHUPOBATh JEATEIBHOCTh B HECTAHIAPTHBIX CUTyalUsAX, aJE€KBAaTHO
OLICHUBATh BKJIAJl KaXJOr0 W3 YYaCTHUKOB TpYyHIbl B pEIICHUE

paccMmarpuBaeMoi mpo0IemMbl

[Iposepsiembie aneMenThI coaepxkanus (10 kmacc)

Kon
pasnena

IIpoBepsieMOr
0 JJIEMEHTa

KO,I[ HpOBCpHCMHC QJIEMCHTLI COACPIKAHUA

OU3NKA 1 METOJIbI HAYYHOI'O IIO3HAHN A

11 ®dusuka - Hayka o npupone. Hayunsle MeTonbl NO3HAHHUSA
OKpY’Karollero Mupa. Posib skcriepuMeHTa u TeOpHH B IpoLecce
MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2 MonenupoBanue pusnueckux sBIeHUN U mporeccoB. Hayunsle
runore3pl.  @Pu3nueckue 3aKOHBI M TEOpUH. [ 'paHUIBI
IPUMEHUMOCTH (U3UUECKUX 3aKOHOB. [IpHHIMI COOTBETCTBHUSL.
Posb 1 MecTo Qpu3nku B pOPMUPOBAHUU COBPEMEHHOIN Hay4yHOU
KapTHUHBI MUPA, B IPAKTUYECKOHN NEATEIbHOCTH JIIOAEN

MEXAHUKA

2.1

KMHEMATHKA

2.1.1 Mexanndeckoe nBrmkeHHe. OTHOCHTEILHOCTH MEXaHUYECKOTO
nBwxkeHus. Cucrema orcuera. Tpaekropust

212 [Tepememienne, CKOpoCTh (CpedHsisi CKOPOCTh, MTHOBEHHAS
CKOPOCTh) M YCKOPEHUE MAaTePUAIIBHON TOYKH, MX MPOEKIIUU Ha
OCH cUCTeMBbI KoopauHaT. CIoKeHue MepeMeIeHU U CTI0KEHUE
CKOpocTen




2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBH)KCHUE.
['padmku 3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHUS, IyTH
U TIepeMEIICHHs] MaTepPUaIbHOM TOUKH OT BpEeMEHHU

214

CBobogHOE MmajieHne. Y CKOpeHrue CBOOOTHOTO T ACHUS

2.15

Kpuonunerinoe JIBIDKCHHE. PaBHoMepHoOe JIBIDKCHHE
MaTepUaJIbHOM TOYKHM IO OKPYKHOCTH. YTJIOBasi CKOPOCTb,
nuHelHas ckopocth. [lepuon u wacrora. LleHTpocTpemMuTenbHOE
YCKOpEHHUE

2.16

TexHmueckne YCTpOﬁCTBa: CIIMAOMETpP, ABHXKCHUEC CHaApSAOO0B,
LCIHBIC U pPCMCHHBIC IICPCaAaAYn

2.1.7

[Ipaktuyeckue paboTel. M3MepeHue MIHOBEHHOH CKOpPOCTH.
HccnenoBaHue COOTHOIIECHUS MEXAY IIYTSAMH, IPONACHHBIMU
TEJIOM 32 IIOCJIEI0OBATEIIbHBIE PABHBIC IPOMEKYTKU BPEMEHU IIPH
PaBHOYCKOPEHHOM JIBMJKEHUU C HA4aJIbHOM CKOPOCTbIO, PAaBHOMI
Hymo. M3yueHne nABMKEHUS IIApUKa B BA3SKOM JKHJIKOCTH.
N3yueHue NBMKEHUS Tejaa, OpOLIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

221

[Tpunumn otHocutensHOCTH ['anmuies. IlepBsiit 3akoH HproToHA.
NuepumnanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHnun cyneprno3unuuu cuil

2.2.3

Bropoit 3akon HplooTOHa 111 MarepuaibHOM TOYKH B
uHepuuanbHoii cucreMe otcuera (MCO). Tperuii 3akoH
HeloToHa 17151 MaTepualibHbIX TOUEK

224

3akoH BcemupHoro tarorenus. Cuma Tsokectu. Ilepsas
KOCMHUYECKasi CKopocTb. Bec Tena

2.2.5

Cwua ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHUS CKOJIbKEHHUS U CHIa
Tperust mokos. Koadpdwuruent tpenus. Cuna compoTUBIEHUS
IIpU ABMKCHUU TECJIA B ) KUAKOCTHU HUJIU a3

2.2.7

[ToctynaTenpHOE W BpalaTeNbHOE JBUKEHHE a0COIIOTHO
TBEPAOrO Tella

2.2.8

MoOMEHT cuiIbl OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl.
VYcnosus paBHoBecust TBepaoro tena B UCO

2.2.9

TexHuueckue YCTPOMCTBA: MIOAIIUITHUKY, JIBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Tpaktueckne pabotel. M3ydenwe mABMKEHHUS Opycka TI0
HAaKJIOHHOW TIJIOCKOCTH TIOJ JCHCTBMEM HECKOJIBKHUX CHIL
WccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B
nedhopMupyeMoi npyXuHE U pe3HHOBOM 00pasIie, OT BETUIHHBI
ux gaedopmarnuu. MccrienoBanue yciaoBHil paBHOBECHS TBEPIOTO




TeJa, UMEIOIIEro OCh BpaIICHUS

2.3 3AKOHbI COXPAHEHN S B MEXAHUKE

231 Hmnynbc MaTepualibHOM TOUKH, CUCTEMbl MAaTEPUAIIBHBIX TOYEK.
Himmynbe CHITBI 1 NI3MEHEHNE UMITYJIbCa Tela

2.3.2 3akoH coxpaneHus umiynbca B UCO. PeakTuBHOE nBHYKEHUE

2.3.3 Pabora cuibl

234 Mo1mHOCTb CUJIBI

2.3.5 Kunerndeckass »Heprusi MaTepualibHOM TOYkH. Teopema o
KMHETUYECKOM SHEPrUU

2.3.6 [TorenunanbHass 3Heprus. lloTeHIManbHas SHEPrusl YIpyro
nepopMupoBaHHONW NpyXuHBL. [loTeHuManbHas >Heprus Tena
BOJIM3U OBEPXHOCTH 3eMIIN

2.3.7 [ToreHunanbHble M HENOTEHLMAJIbHbIE CHJIbL. CBSI3b pabOTHI
HEMOTEHIUANbHBIX CUJI C U3MEHEHHUEM MEXaHHYeCKOH sHepruu
CHCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUU

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9 TexHuueckue ycTpOMCTBA: ABMIKEHHE DPAKeT, BOAOMET, KOIEep,
IIPY’KWHHBIN TUCTOJIET

2.3.10 [TpakTueckue padboTel. M3ydeHue cBsI3U CKOPOCTEH Ten Ipu
Heynpyrom yzaape. McciaenoBaHue cBs3M paOOThl CHIIBL €
M3MEHEHHEM MEXaHMUYECKOW YHEPTUH Teja

3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11 OCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH.
bpoyHnoBckoe aBwxkenue. uddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBHS YaCTHI] BENECTBA

3.1.2 Monenu cTpoeHHs Ta30B, >KMIKOCTEH W TBEpABIX Tel U
00BsICHEHHE CBOIMCTB BEIIECTBA HA OCHOBE 3TUX MoJIeNei

3.1.3 Macca monexyn. KonmngectBo Beniectsa. [TocTosiHHast ABoraapo

3.1.4 TermoBoe paBHOBecue. Temnepatypa u ee usMmepenue. [llkana
temneparyp Llenbcus

3.15 Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-
KHHETHYECKOW TEOPHUH HICATHHOTO Ta3a

3.1.6 AOcomoTHasT TeMIleparypa Kak Mepa CpeIHed KHHETHYEeCKOU

SHEPIruM TEIUIOBOTO JIBMKEHUA yacTull rasa. [llkama remmneparyp
KensBuna




3.1.7

VYpaBuenue Knanelipona - MenneneeBa. 3akoH JlanbToHa

3.18

['a3oBbie 3akoHBL. M3omporecchl B HIEAILHOM Tra3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM BEIIECTBA: H30TepMa, H30X0pa,
n3zobapa

3.1.9

TexHUYeCKHE YCTPONCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTudeckue padboTsl. Mi3MepeHne Macchl BO3yXa B KIaCCHOU
KomHare. MccrnenoBaHue 3aBUCUMOCTH MEXIy IapameTpamu
COCTOSIHUS Pa3peKEHHOr0 rasa

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmonnHamuueckas cucrema. BuyTtpeHHss JHEprus
TEPMOJIMHAMHUYECKON CHCTEMBI U CIIOCOOBI €€ U3MEHEHHUS

3.2.2

KomnyecTBO  TEILUIOTHI H pa60Ta. BHYTpeHHHH OHCPIusa
OJHOATOMHOI'O HACAJIbHOI'O ra3a

3.2.3

Buael  Temonepemaud:  TEIIONPOBOAHOCTb,  KOHBEKIIMSA,
n3nyyeHue. TermnoeMKOCTb Tejla. YAelbHasg TEIIOEMKOCTh
BellecTBa. PacdyeT Konm4ecTBa TEMIOTHI IIPU TEILIONEpeaadye

3.24

IlepBbIil 3ak0H TepMOauHAaMUKHU. [IpuMeHEHHe NEpBOro 3aKOHa
TEPMOJUHAMUKU K U30IIPOLECCAM. I'paduueckas
MHTEpIIpeTanus padoThl ra3a

3.2.5

TeruoBble MamuHbl. [[pUHIUIIBI AEHCTBHS TEIUIOBBIX MAIMH.
IIpeoOpa3zoBaHus SHEPTUHU B TEIIOBBIX MamuHax. Koadunuent
nosiesnoro aercteus (manee - KIIJ) TeruoBoit mammnsl. [ukn
Kapno u ero KII/{

3.2.6

Bropoit 3akoH TepmoauHamuku. HeoOpaTuMocTh mponeccos B
npupojie. TemyoBble ABUraTenad. OKOJOTHMYECKHE MpPOOIeMBl
TEIJIOOHEPTETUKH

3.2.7

TexHu4eckne yCTpOMCTBA: JIBUraTelb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOAUIBHUK, KOHIUIIMOHED

3.2.8

[TpakTyeckue paboTel. M3mepenue yenbHOM TemI0eMKOCTH

3.3

ATPET'ATHBIE COCTOSAHMA BEILECTBA. ®A30BBIE IIEPEXO/IbI

3.3.1 [TapooOpa3zoBanue u KoHJeHcauus. lcmapeHue M KHUIIEHHE.
VnenbHas TerioTa napooOpa3oBaHHUsl. 3aBUCUMOCTh
TeMIIepaTypbl KUIEHUS OT JIaBICHUS

3.3.2 AOcomoTHasT M OTHOCUTENIbHAs  BJIAQXKHOCTh  BO3/yXa.
Haceliennsiit nap

3.3.3 Tepnoe Temo. Kpucrammuueckue wu  amopdHble Tema.

AHM30TpONIUs CBOMCTB KpHUCTALIOB. JKuAKHE KPHUCTAIIBI.
CoBpemMeHHbIE MaTepUalIbl




3.34

[lnaBieHre U KpUCTaIM3anus. Y IelbHas TEIUIOTa TUIABICHHUSL.
Cyb6numarus

3.35 VYpaBHeHME TeI10BOroO OagaHca
3.3.6 TexHuueckue  ycTpoilcTBa: TMIPOMETP U ICUXPOMETP,
KaJOpUMETD, TEXHOJIOTUH HOJy4YeHUs COBPEMEHHBIX
MaTepHaloB, B TOM YKCIIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU
3.3.7 [TpakTrueckue paboTel. i3MepeHne BIaXKHOCTH BO3TyXa
4 SJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATUKA
41.1 OnekTpu3anus Tl  DJeKTpuyeckuid 3apsn.  JBa  Buua
AIIEKTPUUYECKHUX 3aPsI0B
4.1.2 IIpoBOIHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUIECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsaaoB. 3akon Kynona
415 Onekrpuueckoe mnosie. HampspkeHHOCTh 3JIEKTPHUECKOro MOJI.
ITpuHnun CYNEPIO3ULIUU. JInnun HaIPsKECHHOCTU
AIIEKTPUYECKOTO MO
4.1.6 Pabota cun snekrpocratudeckoro mojs. [lorennuman. PasHocTh
MOTEHIMAJIOB
4.1.7 IIpOBOIHMKM M AUDIEKTPUKH B IIOCTOSIHHOM 3JIEKTPHYECKOM
noje. Jlusnekrpuueckas NpOHULAEMOCTb
4.1.8 OnekrpoeMkocTb. KoHzaeHcartop. DIeKTpOEMKOCTh IUIOCKOTO
KOHJIeHCAaTopa. DHEPTHUs 3apsHKEHHOTO KOHJICHCATOpa
4.1.9 TexHudueckne  yCTpOWCTBA:  JJEKTPOCKOIN,  JJIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alUTa, 3a3eMJIEHHE DJIEKTPONpHOOpOB,
KOHJIEHCATOp, KCEPOKC, CTPYMHBIN IPUHTED
4.1.10 IIpakTrnueckue paboTHL. N3mepenue JIEKTPOEMKOCTH
KOHJIeHcaTopa
4.2 [MOCTOAHHBIN SJIEKTPUYECKUU TOK. TOKU B PA3JIMYHBIX

CPEJAX
421 VYcaoBUs CyIIECTBOBaHUS MOCTOSHHOTO 3JEKTPHUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. IlocToOSHHBIN TOK
422 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
4.2.3 DNEeKTpUYECKOe COMPOTUBIEHUE. YJIEIbHOE CONPOTHUBIICHUE
BEIIIECTBA
424 [locnenoBarensHOE, MapaielibHOE, CMEUIAHHOE COEIUHEHUE




IMPOBOAHUKOB

4.2.5

Pabota snekrpuueckoro Toka. 3akoH Jxoyis - Jlenna

4.2.6

MontHoCTb OJICKTPHUYECCKOI'0 TOKa

4.2.7

anekTponBKymas cuia (mamee - 3JIC) u  BHYyTpeHHee
COMPOTHUBIICHUE HCTOYHMKAa ToKa. 3akoH Owma ais MOJHOMN
(3aMKHYTOM) 35ekTpuueckoi enu. Koporkoe 3aMmbikanue

4.2.8

DJEeKTpOHHAs! MTPOBOJUMOCThH TBEPBIX METAIOB. 3aBUCHMOCTD
CONPOTHBIICHUS METaIIOB oT TEMITEPaTyphI.
CBepx1npoBOAUMOCTb

4.2.9

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBonuuku. CoOCTBEHHass W MPUMECHAsT MPOBOAMMOCTD
IIOJIYTIPOBOIHUKOB. CaolicTBa p-n nepexona.
[TosrynnpoBOIHUKOBBIE TPUOOPHI

4211

ONEKTPUYECKUH TOK B 3JIEKTPOIMUTAX. OJIEKTPOJUTHUECKAS
Jucconuanus. JIeKTPOIn3

4.2.12

OnekTpuyeckuii  Tok B raszax. (CamoCTOsITEeNbHBIA U
HECaMOCTOSTEIIbHBIN paspsa. Pasnuunsie THIIBI
CaMOCTOATENIbHOTO pa3psana. Monunus. [lnazma

4.2.13

TexHUYecKne YCTpPOMCTBA: aMIIEPMETpP, BOJBTMETP, PEOCTAT,
HWCTOYHUKHU TOKa, 3JIEKTPOHArPEBATEIIbHBIE IpUOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIH  AMON,  TEPMHUCTOPHI U  (OTOPE3UCTOPHI,
ITOJYTIPOBOXHUKOBBIN TUOM, TAJIbBAHUKA

4.2.14

[IpakTtuueckue paboTel. M3yueHue CMENIaHHOTO COEAMHEHUS
PE3UCTOPOB.

U3smepenne OJIC uCTOYHMKA TOKa U €ro BHYTPEHHETO
cornpoTtuBienus. Habmoaenue snexTpoinza

[TpoBepsieMmble TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM

obpazoBarenbHOU nporpammel (11 kimacc)

Kon [TpoBepsieMble IpeAMETHBIE PE3YNIbTAaThl OCBOCHHS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MPOTrpaMMBbl CPETHETr0 0011IeT0 00pa3oBaHUS
pesyibTara
111 JIeMOHCTpHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKHU B (HhOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH
U TEXHOJOTMH, B MPAKTUYECKOH NEesATETBbHOCTH JOJeH, IeIOCTHOCTh U
€IMHCTBO (PU3NIECKOI KapTHHBI MUPA
11.2 VYuuThIBaTh TpaHULbl NPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENEH:

TOYECUHBIA DJIEKTPUYECKUN 3apsil, sACpHas MOJENb aTOMa, HYKJIOHHAas
MOJI€TIb aTOMHOTO si/ipa NP pelIeHUH PU3NUYECKUX 3a]au




11.3

Pacnio3naBate ¢usndeckue sBieHHS (MpoLEcChl) W OOBSACHATh UX Ha
OCHOBE 3aKOHOB 3JICKTPOJMHAMUKU ¥ KBAHTOBOW (DU3UKH: DJICKTPUUYECKAS
MIPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKa, B3aUMOJICHCTBME MArHUTOB, OJCKTPOMArHUTHAs  WHIYKIIHS,
JEWCTBUE MAarHUTHOTO TOJIsI Ha MIPOBOJHUK C TOKOM M JIBMOKYILIUHCS 3apsi,
ANEKTPOMATrHUTHBIC KoJeOaHus u BOJIHEI, PSIMOJTMHEHOE
pacrpocTpaHeHHE CBETa, OTpPaKEHHWeE, IpeoMIIeHHe, HHTepdhepeHus,
TUQPAKIUS U TOJISPU3AIHS CBETa, JUCTIEPCUS CBETA, OTOIIECKTPUICCKHIA
addext (poroaddexT), cBeTOBOE TaBICHUE, BOSHUKHOBEHHE JIMHEWYATOTO
CIeKTpa  aToMa  BOAOPOAA,  €CTECTBEHHass U HMCKYCCTBEHHAas
palnOaKTUBHOCTD

11.4

OnwuchIBaTh U3yYCHHBIC CBOWCTBA BEIIECTBA (JIEKTPHUECKUE, MATHUTHEIE,
ONTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTD PA3IMUYHBIX Cpel) U
AJIGKTPOMArHUTHBIE  sIBJICHHUS  (TIPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI:  DJIEKTPUYECKHA  3aps], CHJIa TOKa, JJIEKTPUYECKOE
HaNpSOHKCHUE, DIIEKTPUYECKOE COIMPOTUBIICHUE, PA3HOCTh IOTCHIUAJIOB,
ONIC, pabora TOKa, WHAYKIHS MAarHUTHOTO IOJISA, cuia Awrepa, Cuiia
JlopeHIla, WHIYKTUBHOCTh KATYIIKH, OJHEPTUs JJICKTPUYECKOTO |
MarHMWTHOTO TIOJICH, TMEePUOJ W YacTOTa KOJCOaHW B KoJeOaTeIhHOM
KOHTYpe, 3apsii M CcWila TOKa B TMPOIECCe TapMOHHYECKUX
JIEKTPOMArHUTHBIX KoJieOaHWM, (POKYCHOE pACCTOSIHHE W ONTHYECKas
CHUJIa JIMH3BI;, MPU OMHMCAHUK TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICI
WCIOJIb3YEMBIX BEIUYHMH, HX OOO3HAYCHUS W CIUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIIME TAHHYH (DU3HUYECKYIO BEIMYHHY C JIPYTUMHU
BEITMYMHAMUA

11.5

OnuceiBaTh HM3YYECHHBIC KBAHTOBBIC SIBIICHHUSI W TPOIECCHI, HCIOIB3YS
(bu3nyYecKre BeIHMUMUHBI: CKOPOCTh IEKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI
M YacToTa CBETa, DHEPrusi W HUMMOYIbC (OTOHA, MEPUOJ MOIypacraja,
SHEPTUsl CBA3M ATOMHBIX SjIep; MPH ONHUCAHWU TPABHIBHO TPAaKTOBAThH
(UBUYECKUN CMBICT HUCIOJIb3YeMBIX BEJIMYMH, HX OO0O3HA4YEeHHS U
€IMHUIIBI; YKa3bIBaTh (DOPMYIBI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO
BEJIMYUHY C JIPYTUMU BEIUYMHAMHU, BBIYUCISITH 3HA4YCHHE (HU3UUECKOM
BEJTMYUHBI

11.6

AHaJ'II/I3I/IpOBaTL CI)I/I3I/I"ICCKI/IG IMPpONECCChI 151 SABJICHUA, HCIIOJIb3YA

¢buzmyeckue  3aKOHBI M NPUHIOMNBL  3akoH  OMa,  3aKOHBI
MOCJIEIOBATEILHOTO U MapaJlIeIbHOTO COEIMHEHHS] MPOBOJHUKOB, 3aKOH
Hxoyna - JleHnma, 3akOH 3JIEKTPOMArHUTHOM  HWHIAYKLIHH, 3aKOH

MPSIMOJIMHENHOIO PAacHpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKCHMS CBETA,
3aKOHBI MPEJIOMIICHUS CBEeTa, ypaBHeHUe OiHIuTelHa Ui poTodddexra,
3aKOH COXpAHEHMsI DHEPIUH, 3aKOH COXPAHEHMsI MMIIYJIbCa, 3aKOH
COXPAaHEHMs JJIEKTPUUECKOrO 3apsiia, 3aKOH COXPAHEHUsS MacCOBOTO
4ucila, NOCTyJaTel bopa, 3aKOH pajMOakTUBHOIO pacnaja; HpU 3TOM
pasnuyaTth CIOBECHYIO (DOPMYIHPOBKY 3aKOHAa, €ro MaTeMaTHYeCKOe
BbIpQ)XEHUE U yCIOBHUS (TPaHULIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OnpenensTh HampaBlICHHE BEKTOpa HMHAYKIIMM MAarHUTHOTO TIOJS
MIPOBOJIHUKA C TOKOM, CHJTBI AMTiepa u cuiibl JIoperia

11.8

CtpoutTh U OMUCHIBATH M300pakeHHE, CO37aBAEMOE IJIOCKUM 3€pKajoM,
TOHKOMW JIMH30U




11.9

BEIMONHATE AKCIIEPUMEHTHI TI0 UCCIICAOBAHHUIO (PH3MUECKUX SIBJICHUN H
MPOLIECCOB C HWCIOJB30BaHUEM TPSIMBIX W KOCBEHHBIX HM3MEpPEHUH; TpU
3ToM GOPMYIMPOBaTh MpoOseMy (3amady) W THIOTE3y Y4eOHOro
HKCIEPUMEHTa, COOUpaTh YCTAaHOBKY M3 MPEAJIONKEHHOTO 000pYIOBaHMA,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOJIBI

11.10

Ocy1mecTBiATh NpsIMbIE U KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEINYMH;
IpU 3TOM BBIOMPATh ONTUMAIBHBIA CHOCOO M3MEPEHUS U HCIOJIb30BAThH
U3BECTHBIE METO/BI OLIEHKH ITOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHMOCTH  (PM3UYECKUX BEIMYMH C MCIIOJIb30BAaHHEM
NPSIMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl IMOJYYEHHOH 3aBHUCUMOCTH (DU3MYECKMX BEJIMYMH B BHJE
TaOauI 1 TpaduKoB, A€7aTh BBIBOJABI 110 pE3yabTaTaM HCCIEIOBAHUS

11.12

Cobmroath mpaBuiia 0€30MacHOTO TPYAa MPU MPOBEIACHUH HCCIICIOBAHUI
B paMKax Yd4eOHOro OSKCIEPHMEHTa, Y4eOHO-HCCIIEN0BATEIbCKOW U
HPOCKTHOW JEATEIBHOCTU C UCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOIMCTB
1 1a00paTopHOTO 000PYIOBAHUS

11.13

Pemate pacdeTHbple 3aauu C SIBHO 3aJaHHOW (PU3MUYECKOW MOJIEINBIO,
UCNOJb3Ys (PU3NYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS
3aJa4uu BI)I6I/IpaTI) (1)I/IBI/I‘ICCKYIO MOJ€CJIb, BBIACIATH (1)I/IBI/I‘ICCKI/IG BCJINYHHBI
U GopMynbl, HEOOXOAMMBbIE I €€ pEelIeHHs, MPOBOJIUTH pacueThl U
OLCHUBATH PCAJIbHOCTDH MMOJTYYCHHOI'O 3HAYCHHA Ci)PBI/I‘-IGCKOI‘/JI BCJINYHHBI

11.14

Pemrats Ka4C€CTBCHHBIC 3aJa4du: BBICTpanBaTh JOTHUYCCKH
HCIIPOTUBOPCUUBYHO LCIIOYKY paCCY)KI[CHI/Iﬁ C 0HOpOI71 Ha H3YYCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (bI/ISI/ILIeCKI/Ie SBJICHUA

11.15

Hcnonp3oBaTe  HpH  pemIeHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MH(POPMALIMOHHbIE  TEXHOJNOTHUM JUIl IOUCKA, CTPYKTYpUpPOBaHMA,
UHTEpIpeTalMl U MpeACTaBiIeHHs] Y4eOHOH M Hay4YHO-TIOMYJISPHOM
uHpOpMalUY, MOJYYEHHOM U3 pa3lUYHbIX MCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTy4aeMyl0 HH(OPMALIKIO

11.16

OOBSACHITh TPUHLMUIBI JEUCTBUS MAIIWH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB; pa3nuyaTh YCIOBHs UX O€30MacHOT0 WCMOJIb30BAaHUS B
MOBCEIHEBHOU KU3HU

11.17

[IpuBomuTe mpuUMepsl BKIaAa POCCUHUCKUX M 3apyOEKHBIX YUYCHBIX-
(GU3MKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYXKAIOIIEro
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonb30Bath TeOpeTHUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
s o0ecriedyeHHus O€30MacHOCTH MpH  oOpalleHuH ¢ NpudbopaMu U
TEXHUYECKUMH YCTPOMCTBAMHM, JUIsl COXPaHEHUs 3[I0POBbS U COOIIOCHUS
HOPM DKOJIOTMYECKOTO MOBEJEHHS B OKPYIKAIOLIEN Cpefie

11.19

PaGorate B rpynme ¢ BBIMOJHEHUEM Pa3IUYHBIX COIHUANBHBIX POJEH,
MJIAHUPOBATh PA0OTy TPYIIIHI, PAIIMOHATEHO PACTIPELISITE 00S3aHHOCTH 1
MJIAHUPOBATh JI€ATEIbHOCTh B HECTAaHAAPTHBIX CUTYyalUsX, aJI€KBAaTHO
OIIEHUBATh BKJIAJl KaXJOTO0 M3 YYaCTHUKOB TPYyHIbl B pEIICHUE
paccMmatpuBaeMoi mpoOIeMbl




[IpoBepsiembie aneMenThI coaepxkanus (11 kmacc)

Kon Kon [IpoBepsieMble J1€MEHTBI COACP)KaHUS
pasziena | mpoBepsieMor
0 DIIEMEHTA
4 OJIEKTPOJMHAMUKA
4.3 MATHUTHOE IIOJIE. DJIEKTPOMAT'HUTHA A UHAYKIMA

43.1 ITocrossHHblE ~ MarHuThl.  B3auMopnencTBue  IMOCTOSIHHBIX
MarHuToB

4.3.2 MarnutHoe Tmiosie. BekTop MarHuTHOW WHAYKIWU. [IpuHIMI
cynepno3uiuu. JIuHum MarHuTHOM MHAyKUMH. KapTuHa nuHun
MarHUTHON MHIYKIIUH TOJIS IOCTOSTHHBIX MarHUTOB

4.3.3 MarunutHoe mose MpoBOAHHMKA ¢ TOKOM. KapTuHa nuHuil mosis
JUIMHHOTO TIPSIMOTO TPOBOAHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
NPOBOAHMKA,  Karymkud ¢  TokoMm. OmbiT  Opcrena.
B3anMozeicTBrue IPOBOIHUKOB C TOKOM

4.3.4 Cuita Amriepa, ee MOJlyJIb M HalpaBJICHHUE

4.3.5 Cuna Jlopenua, ee MOAyJdb U HampaBieHue. [[BuxeHue
3apsHKEHHOW YacTUIBI B OJHOPOJHOM MarHUTHOM moie. Pabota
cuiibl JIopeHa

4.3.6 SIBICHHE IEKTPOMArHUTHON HHTYKITUH

4.3.7 IToTOoK BEKTOpa MarHUTHOW MHIYKLIUH

4.3.8 SJIC unayK1nu. 3aK0H 3JIeKTpoMarHuTHOM uHaykuun dapanes

4.3.9 Buxpesoe snextpuueckoe nojue. 3J1C MHIYKIIMM B IPOBOJHHKE,
JBIDKYIIIEMCSI TIOCTYTIATEIhHO B OJHOPOJIHOM MarHUTHOM TI0JIE

4.3.10 [TpaBuiio Jlenna

4311 NunyktuBHOCTD. SBNeHue camounaykuun. IJIC caMOMHAYKITNH

4.3.12 DHeprusi MarHuTHOTO TIOJISI KATYIIKHA C TOKOM

4.3.13 ONeKTpOMarHUTHOE MOJIe

4.3.14 TexHuueckue yCTpOWCTBA: IIOCTOSIHHBIE MarHuThl,
DIIEKTPOMArHUTHI, AJIEKTPOIBUTATEITb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHII, UHAYKI[HOHHAS 11€Yb

4.3.15 [TpakTuyeckue paboThl. M3ydeHre MarHuTHOTO TMOJIst KaTyIIKU C

TokoM. MccimenoBanne aeWCTBUS IMOCTOSHHOTO MAarHuta Ha
paMKy ¢ TokoM. HMccnemoBaHue SIBIE€HUS SJIE€KTPOMArHUTHOU
WHIYKITUN




KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.11

KoneobarensHas cucTeMa. CBo0OogHbIe KOJICOaHHUS.
['apmonmnueckue konebanus. Ilepwoxa, dacToTa, aMmIuIMTyna |
¢aza kosieOaHui

5.12

IIpyxuHHBIN MagsTHUK. MaTeMaTU4eCKUN MassTHUK

5.1.3

YpaBHeHHEe TapMOHMYECKHX KoyieOaHumii. KuHematumdeckoe u
JTUHAMHYECKOE OMKCAaHUE KOJIeOATeTbHOTO IBUKCHUS

5.14

[IpeBpalienre 3Heprun Mpu rapMOHUYEecKuX kojedanusx. CBs3b
aAMIUTMTYIBI KOJICOAHW WCXOHOW BEIMYUHBI C aMIUIUTYIAMH
Kosie0aHui ee CKOPOCTU U YCKOPEHHUS

5.15

Konebarenbublif  koHTYp. CBOOOJHBIE  3JIEKTPOMAarHUTHBIE
KoJIeOaHUsI B HJICAILHOM KOJIeOATEIIbHOM KOHTYpe. AHAIOTHs
MEXJYy MEXaHMYECKUMH U 3JIEKTPOMArHUTHBIMU KOJIECOAHUSMHU.
®opmyna Tomcona

5.1.6

3aKOH COXpaHEHUsI DHEPrUU B HJICATHHOM KOJeOaTeIIbHOM
KOHTYpe

5.1.7

BeiHyX1eHHBIC MEXAHUUYECKUE KoJe0aHus. Pe3onanc.
PesonancHass kpuBas. BbIHYyXIEHHBIE 3JICKTPOMArHUTHBIE
KOJIeOaHUs.

5.18

[Tepemennsblit Tok. CHHYCOUIANBHBIN TIEPEMEHHBIN TOK.

5.19

MomHOCTh IEPEMEHHOTO TOKA. AMIUIMTYAHOE U JEHCTBYIOIEE
3HAUYE€HHE CUJIbI TOKA U HATIPSKEHUS

5.1.10

Tpancopmarop. IIpousBoacTBo, mnepenaya U MOTpediieHHE
AIIEKTPUYECKOW  DHEpPruu.  ODKOJOTMYECKHE  PUCKU  IpHU
IIPOU3BOJICTBE ANEKTPUYECKOU SHEPIrUH. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPT MU B TOBCETHEBHOM JKHU3HU

5.1.11

TexHuveckue ycTpoiicTBa: ceicMorpad, JeKTPUIECKH 3BOHOK,
JIMHUM JJIEKTponepeaayd

5.1.12

[pakTrueckue paboThl. MccnemoBaHue 3aBUCHMOCTH TMEpHOIA
MajibIX KOJIeOaHHM I'py3a Ha HHUTH OT AJIMHBI HUTU U MACCBL
rpyza. HcciaenoBanwe TmepeMEeHHOr0 TOKa B LENH W3
MOCJICIOBATEIbHO COCUHEHHBIX KOHJICHCATOPa, KAaTYIIKH H
pesucropa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.21 MexaHnueckue BOJIHBI, YCIOBHS pacnpocTpaneHus. Ilepuon.
CKOpOCTh pacrpoCTpaHeHHs W JUIMHA BOJHEL. [lomepednpie n
MPO/I0JIbHBIE BOJHBI

5.2.2 Wutepdepeniys u audpaxiys MEXaHHIeCKUX BOJIH




5.2.3

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp
3ByKa

5.24

SJIGKTpOMaI‘ HUTHBIC BOJIHBI. Ycaopus H3JTy4YCHUA
QJICKTPOMArHMTHBIX BOJIH. Bzanmnuas OopueHTalusAa BEKTOPOB E, B

1 U B 3JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe

5.25

CBoiicTBa ANIEKTPOMArHUTHBIX BOJIH: OTPa)KeHUE, IPEIIOMIICHUE,
nojsipuzauusi,  audpakuusa,  uHTepdepeHiums.  CKOpocTb
AIIEKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH. IIpumeHeHune
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIMOBl  paguocBA3M U TeneBUAeHHA. Paguonokarus.
DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl

5.2.8

TexHudyeckue  yCTpOWMCTBA:  MY3bIKaJbHBIE  WHCTPYMEHTHI,
yIbTPa3ByKOBasi TUArHOCTHKA B TEXHUKE M MEAHIIMHE, pajaap,
PaaMoONPUEMHHK, TEJIEBU30p, aHTeHHa, TeiedoH, CBU-neup

5.3

OIITUKA

531

[IpsamosinHENHOE PacIpOCTPAHEHNE CBETA B OAHOPOJIHON CpELE.
JIyud cBera

5.3.2

Otpakenue cBera. 3akOHbl OTpakeHHs cBera. [locTpoeHue
N300paXeHU B IJIOCKOM 3epKajie

5.3.3

HpCJIOMJIeHI/Ie CBCTa. 3aKOHEI MMPCIOMJIICHUA CBCTa.
AOCOIIOTHEIH ITOKAa3aTellb IMPCIOMIICHHA

5.34

Ilonnoe BHyTpeHHee oTpakeHue. IlpenenbHbI yroa IOJHOIO
BHYTPEHHETO OTPaKEHHUS

5.35

I[I/ICHepCI/I}I cBera. CI0XKHBIN cOCTaB OEJI0T0 CBETA. ]_[BCT

5.3.6

CoOuparomiue ¥ pacceuBaroliue JHMH3bl. TOHKas JIMH3A.
@®OKyCcHOE pAcCTOSTHUE W ONTHYECKas CHJIa TOHKOW JIMH3BI.
[TocTtpoeHne n300pa’keHU B COOMpPAIOIIUX U PACCEHBAIOIIUX
muH3ax. PopMmyna TOHKOM JMH3BlL. YBEIMYEHHE, J1aBAEMOE
JIMH30U

5.3.7

Hpeﬂenm NIPpUMCHUMOCTHU FCOMeTqueCKOﬁ OIITUKHU

5.3.8

Wntepdepennust cera. KorepeHTHbIE HCTOUYHUKU. Y CIIOBHS
Ha001eHus MaKCHUMYyMOB u MHUHUMYMOB B
UHTepPEPEHIIMOHHON  KapTUHE  OT  JABYX  CHH(]a3HBIX
KOT'€pEHTHBIX HICTOYHHUKOB

5.3.9

Hubpaxnus cBera. [ludpakuuonnas pemietka. YcioBue
HaOJIOZIeHUsT  TJIAaBHBIX ~ MAaKCUMyMOB — IpH  TMaJeHHUU
MOHOXPOMaTHYECKOI0 CBETa Ha JU(PPAKIIMOHHYIO PEHIETKY

5.3.10

[Tonsipusanus ceera




5.3.11

TexHuvyeckne  ycTpoWCTBA:  OYKH, Jymna, ¢oToanmapar,
MPOCKIMOHHBIM anmapar, MUKPOCKOII, TEJIECKON, BOJIOKOHHAs
onTuka, TupaKMOHHAs PELIETKA, MOISIPOU]

5.3.12

[MpakTrueckue paboThl. M3MepeHne mokaszares MpeOMIICHUS.
HccnenoBanue CBOWCTB M300pakeHWi B nmH3ax. HabmioneHue
JIMCIICPCHH CBETa

6 BJIEMEHTBI CITIEITUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
6.1 I'paHubl TPUMEHUMOCTH KJIacCHYECKOM MexaHuKHu. [locTynaTel
TEOPUU OTHOCUTEIHHOCTH: MHBAPUAHTHOCTH MOAYJSI CKOPOCTH
CBETa B BaKyyMe, PUHLIUI OTHOCUTEJIbHOCTH DUHINITeHHA
6.2 OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JICeHHE BPEMEHU U
COKpAIlEHUE JITTUHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTUIIbI
6.4 CBsi3b Macchl C PHEPrUE M HMITYJIBCOM CBOOOIHOW YaCTHIIBI.
DHeprus MoKosi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3MKA
7.1 SJIEMEHTbI KBAHTOBOU OIITUKU
7.1.1 @®ortonbl. Dopmyna [lnanka cBs3u sHepruu (OTOHA C €ro
4aCTOTOW. DHEPTHs U UMITYIIEC POTOHA
7.1.2 OtkpeiTie u wuccinenaoanue (Gorodpdekra. Ombiter AT
CroneroBa. 3akoHsl hoTorhdexTa
7.1.3 VYpaBHenue DiHIITeHA 115 poTorddekTa. "KpacHas rpanuna”
dboTtoaddexra
7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGenesa
7.1.5 XHUMHYECKOE JIEHCTBUE CBETA
7.1.6 TexHuueckue  ycrpoiicTBa:  (OTOINNEMEHT,  (POTONATUUK,
coJHeyHast 6aTapest, CBeTO O/
7.2 CTPOEHHME ATOMA
7.2.1 Mopens  aroma  Tomcona. OmbiTel  Pesepdopma  mo
UCCIIEIOBaHMIO CTpoeHMs aToMma. [nanerapHas Moienb aToMa
7.2.2 [Tocrynarel bBopa. Wznydenue u moriomieHue (HPOTOHOB IpH
IepexoJie aToMa C OJHOTO YPOBHS 3HEPrMu Ha Apyrou. Buasl
cnekTpoB. CIIeKTp ypOBHEW SHEPTUU aToMa BOJ0POIa
7.2.3 BonnoBeie  cBoiictBa  uactuu. Bomnel ge  bpoitns.
KopnyckynsapHo-BonHOBOM nyanusMm. Judpakius 37IeKTpOHOB
Ha KpUCTaJIax
724 CnoHTaHHOE€ W BBIHYXJECHHOE M3JIy4eHHE. YCTPOHCTBO H




MIPUHITUT PabOTHI J1azepa

7.2.5 Texauueckue YCTpOMCTBA: CIIEKTPAJIbHBII aHajau3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP
7.2.6 [TpakTuyeckue padoTel. Habmonenne TMHEHYaToOro CeKTpa
7.3 ATOMHOE A1PO
7.3.1 MeTopl HAOMIOACHUS U PETUCTPAIIUH JIEMEHTAPHBIX YaCTHIT
7.3.2 OtkpbiTHEe  paauoakTUBHOCTH. OmbiTel  Pesepdopma mo
OTIPENICICHUIO COCTaBa PAaJUOAKTUBHOrO M3nmydeHus. CBOHCTBa
anbda-, O6era-, raMMa-uznydyeHus. BiusHHe paaHMOaKTUBHOCTH
Ha J)KUBBIC OPTAHU3MBI
7.3.3 OtkpbiTHE TpOTOHA M HelTpoHa. HykioHHas Mojens siapa
['eiizenbepra - MBanenko. 3apsn sapa. MaccoBoe 4ucio sipa.
N3oTomnsl
7.3.4 Anbda-pacnaa. ONEKTPOHHBIM M TO3UTPOHHBIN OeTa-pacman.
[Mamma-uznyyenue. 3aKoH paJHOaKTUBHOTO pacraja
7.3.5 OHeprus CBA3M HYKIOHOB B sAnpe. Snepuble cuibl. [ledekt
Macchl sIpa
7.3.6 Snepuble peakuuu. Jlenenrne u CMHTE3 SAEp
71.3.7 Snepupiii  peaktop. TepmosiaepHbiii cuHTe3. IlpoOnaembl u
NEPCHEKTUBBl SACPHOW SHEPTeTUKH. DKOJOTHYECKHE AaCTIEKTHI
AJIEPHON YHEPTETUKH
7.3.8 DneMeHTapHbIe YAaCTULIBI. OtkpriTHE MIO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS
7.3.9 TexHuuyeckue yCTpOHCTBa: JO3MMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomOa
7.3.10 [Tpaktuyeckue pabotsl. MccnenoBanue TpekoB dacTHll (IO
rOTOBBIM (poTorpadusim)
8 DJIEMEHTHI ACTPOOU3UNKNU
8.1 Bun 3Be3nanoro neba. Co3Be3nusi, sipKUE 3BE3[IbI, MJIAHETHI, MX
BUJUMOE JIBUKCHHE
8.2 Conneunast cucrema. [lmanersl 3emHO# rpynmbl. [lmaHeTsi-
TUTaHThl ¥ UX CIIYTHUKH, KApJIMKOBBIE IJIaHETHl. Maibie Tena
ConHeYHOM CHCTEMBI
8.3 Comnnre, potochepa u atmochepa. CostHeUHAsT aKTHBHOCTH
8.4 Ucrounnk sneprun CoJiHIIA U 3BE3T
8.5 3Be3/Ibl, X OCHOBHBIC XapaKTEPHCTUKU: Macca, CBETUMOCTH,

paguyc,  TemmepaTypa, HMX  B3aUMOCBsA3b.  Jlmarpamma




"CeKTpadbHbIA KJACC - CBETUMOCTH'". 3Be3/Abl TJIABHOM
IIOCJIEAOBATEILHOCTH. 3aBUCHUMOCTh ''Macca - CBETUMOCTL" Is
3B€3/] TJIaBHOM MOCIIEN0BATEILHOCTH

8.6 Buytpennee ctpoenue 3Be3ll. COBpeMEHHbIE MPEACTABICHUS O
MPOUCXOXKACHUHM U 3BoJonnu COJIHIIA U 3BE3]. DTalbl KU3HU
3Be3]

8.7 Mineunbiii Ilytes - nama ["amaktuka. CnupalibHasi CTPYKTypa

lNanakTuku, pacnpeaenenue 3B8e31, raza u nouid. [lonoxenue u
newkenne Comama B [amaktuke. Ilmockas u chepuueckas
MOACUCTEMBI ['anakTuku

8.8 Tunsl ranaktuk. Paguoranaktuku u kBazapsl. UepHblie ABIPHI B
s/ipax rajJjakTUK

8.9 Bcenennas.  Pacmmpenme  Bcenennoit.  3akon  XaOO6ma.
Pa3beranue ramaktuk. Bospact u paamyc BcenenHoi, Teopus
bonbuioro B3peiBa. Monens "ropsiueit Beenennoit". PenukroBoe
U3JTy4eHHE

8.10 Macmrabnass ~ ctpykrypa  Bcenennoil.  MeraranakTuka.
Hepemennsie mpo0i1eMbl aCTpOHOMUH

TemaTuueckoe IIAHUPOBAHHUE

10 kiaace

KoumnuectBo yacos DJIEeKTPOHHbIE

HaunmeHnoBanue

Ne (uu¢posbie)
pa3iejioB M TEM Konrpoabnbie IlpakTnueckue

n/n Bcero o0pa3oBaTe/bHbIC
NporpaMmmasl padoTbI padoTsI
pecypcsl

Paznen 1. DU3UKA U METO/JbI HAYYHOTI'O ITO3HAHUA

®usuka u but6mmoreka [IOK
1.1 2

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



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

Hay4HOI'0

MMO3HAHUA
Hroro mo pazueny 2
Paznen 2. MEXAHUKA
bu6nmoreka [IOK
2.1 Kunemaruka 5
https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
2.2 Jlunamuka 7
https://m.edsoo.ru/7f41bf72
3aKOHBI
bu6nmoreka [IOK
2.3 coxpaHEHUS B 6
https://m.edsoo.ru/7f41bf72
MEXaHUKE
Htoro no paznemny 18

Paznes 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA

OCHOBEI
31 MOJIEKYJISIPHO- 9 bubmuorexa [IOK
" KMHeTHYeCKoil https://m.edsoo.ru/7f41bf72
TEOpUH
OCHOBBI bu6mmoreka [IOK
3.2 10
TEPMOJIUHAMHUKHU https://m.edsoo.ru/7f41bf72
ArperaTHble
COCTOSIHUS
bu6nuoreka [IOK
3.3 | BemiecTBa. 5
https://m.edsoo.ru/7f41bf72
(OF:k10):)8(5
TIEPEXO0JIbI
Hroro no paszneny 24

Paznen 4. JIEKTPOJAUHAMUKA

bubmmoteka [IOK
4.1 Dnexrtpocratuka 10
https://m.edsoo.ru/7f41bf72
IMTocTostHHEIN
3JIEKTPUUYECKUAN
bu6mmoreka [IOK
4.2  Ttok. Toxu B 12

Ppa3InYHbIX

cpenax

https://m.edsoo.ru/7f41bf72
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Hroro no pasgeny

22

PesepBHOE Bpems 2
OBILEE
KOJIMYECTBO
68 3
YACOB I10
[TPOT'PAMME
11 kaace
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ' HaumenoBaHme
(undposbie)
n/ pasgeqoBuTeM | Beer Kourpouabunl IlpakTavecku
oOpa3oBaTe/ibHbIE
I NporpaMmbl 0 e padboThbl
pecypchl
Paznen 1. JIEKTPOAUHAMUKA
MarsuTtHoe 1moie. bubmuorexa [JOK

11

9HeKTp0MaFHI/ITHa

sI UHIYKUHST

Hroro no pasaceiny

11 1

11

Paznen 2. KOJIEBAHUSA U1 BOJTHbBI

https://m.edsoo.ru/7f41c97

c

Mexannueckue 1

bubnnoreka IIOK

2.1 >IeKTPOMAarHUTHBI 9 https://m.edsoo0.ru/7f41c97
€ KoJieOaHus C
MexaHu4eckue u bubmmoreka [IOK
2.2  DIEKTPOMarHUTHBI 5 1 https://m.edsoo.ru/7f41c97
€ BOJTHBI c
bubmmoteka [IOK
2.3 Onrtuka 10 https://m.edso0.ru/7f41c97
C
Hroro no paszneny 24

Pa3nea 3. OCHOBBI CIIELIUA

3.1

OCHOBBI
CIIEAATIbHON
TEOPHUH

OTHOCHUTCIBHOCTHU

JbHOHW TEOPUU OTHOCUTEJIBHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97
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Hroro no pazneny

4

Pa3znen 4. KBAHTOBAS ®PU3UKA

bu6nmoreka [IOK
ONeMEeHTBI
4.1 6 https://m.edsoo.ru/7f41c97
KBaHTOBOM ONTUKHU
C
bu6nmoreka [IOK
4.2 CrpoeHue aToma 4 https://m.edsoo.ru/7f41c97
[¢
bu6nuoreka [IOK
4.3 AToMmHOE SApO 5 https://m.edsoo.ru/7f41c97
c
Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI

DNeMEeHThI
5.1 acrpoHOMHH U

acTpou3uku

Hroro no pasaceiny

ACTPOHOMMHU U ACTPODPU3UKU

7

bubnnoreka IIOK
https://m.edsoo.ru/7f41c97

¢

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
O6o0maromee
4 https://m.edsoo0.ru/7f41c97
MTOBTOPCHHE
C
Hroro no pazgeny 4
PeszepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
68 4 7
YACOB IO

[NPOTPAMME



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

