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IMosicuuTeILHASA 3aNIMCKA

PaGowass mporpamma 10 (Qu3MKEe Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS Ui
oOyuaromuxcs 10-11-x xmaccoB AHO «Cpennsisi o61eo0pa3oBartesibHas MKOIa ¢ yriyOIeHHbIM
U3y4eHHEM OTAENbHBIX mpeameroB uMenn M.II. CeernoBoit» pa3paboTaHa B COOTBETCTBUH C

TpeOOBAHUSIMU:

«  @epepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3oBanuu B Poccuiickoit
denepauuny;

- mpukaza MwunoOpHayku ot 17.05.2012 Ne 413 «O06 yrBepxkacaun ¢eaepasbHOTO
roCy1apCTBEHHOI'0 00pa30BaTEeIbHOTO CTaHIapTa CPEIHEro O0IIero 00pa30BaHUMY;

« mpukaza MunnpocBenieHus ot 18.05.2023 Ne 371 «OO6 yrBepxkaeHuu GhenepaibHON
00pa30BaTeNBLHON MPOTrPaMMEBI CPEIHETO 00IIero 00pa3oBaHUMY;

« nmnpukaza MunnpocBemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun I[lopsaka
OpraHM3alliil U OCYILIECTBICHHS O0O0pa3oBaTeIbHONW MAESITENPHOCTH IO OCHOBHBIM
o0mieo0pa3oBaTelbHbIM MpoOrpaMmMaM — 00pa3oBaTENbHBIM IMPOrpaMMaM HadadbHOTO
00111er0, OCHOBHOT'O OOIIETO U CPETHEro 00IIEro 00pa30BaHU;

+  KOHIIEMIINHU IpenoaaBaHus yueoHoro npeamera «dusukay;

« CII 2.4.3648-20 «CaHUTapHO-3MHIEMUOJIOTUYECKUE TpPeOOBAHUS K OpraHu3alusIM
BOCIIUTAHUS U 0O0yUYEeHHUs, OTAbIXA U 03/JOPOBJICHUS A€TEH U MOJIOJICKN», YTBEPIKICHHBIX

IIOCTAaHOBJIEHHEM IIaBHOTO CaHUTapHOro Bpada oT 28.09.2020 Ne 28;

« CanlluH 1.2.3685-21 «l'urueHnyeckue HOPMATHUBBI M TPeOOBaHUS K OOECHEUCHHIO
06e30macHOCTH W (MiM) OE3BPEJHOCTH JUIsl 4esloBeKa (AKTOPOB Cpelbl OOUTAHUSAN,

YTBEPXKICHHBIX TIOCTAHOBJIEHUEM INIABHOTO CaHUTAapHOTro Bpaya oT 28.01.2021 Ne 2;

+ (enepanpHOii paboyeil mporpaMmbl 1o yuebHomy npeamety «Dusnkay 6a30BOro ypoBHsI.

PaGouast mporpamMma OpHEHTHpOBaHAa Ha IEJIEBBIE IMPHOPUTETH, CHOPMYIHMPOBAHHBIE B
denepanbHOil paboueil mporpamme BOCHUTaHUS U B paboueil mporpamme Bocnutanus AHO
«Cpennsas obuieoOpa3zoBaTenbHas IIKOJIA C YIIIYOJCHHBIM HM3YYEHHEM OTACIBHBIX INPEIMETOB

nmenun U.I1. CBeTiioBOIY.



Odu3uka Kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPHUPOAbI, BBICTyNas B KauecTBE
y4yeOHOTO TpeAMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHHMHA 00
okpyxatomeM wmupe. IIKompHBI Kypc (QHU3UKH - CHCTEMOOOpA3yIOIIMK ISl €CTECTBEHHO-
HAyYHBIX y4EOHBIX MPEIMETOB, MOCKOJIbKY (pU3MUecKHe 3aKOHBI JIe)KaT B OCHOBE MPOILIECCOB U
SBJICHHM, W3y4aeMbIX XUMHUEH, Ouosorueit, ¢Gu3uveckol reorpadueli M acTPOHOMHEH.
Hcnonb30BaHue M aKTHBHOE TNPUMEHEHUE (HU3UYECKUX 3HAHUN OIpeneNseT XapakTep u
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHH B cepe PHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCa,
MOJIyYEHUSI HOBBIX MaTEepHaIOB C 3a/laHHBIMU CBOMCTBaMHU U Apyrux. M3yuenue Gpusauku BHOCUT
OCHOBHOIl BKJIaJ B (popMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydaroluxcs, B
dbopMUpOBaHHUE YMEHUI IPUMEHSATh HAYYHBIN METO/I MO3HAHUS NP BHIMIOTHCHUA UMH Y4eOHBIX
UCCIIE0BAHUN.

B ocHoBY kypca ¢hu3uku A ypoBHS CpeHero o0Iero o0pa3oBaHus MOJIOKEH Psi UIeH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Wnes nenoctHocTu. B COOTBETCTBUM € HEM KypC SIBJISETCS JIOTMUECKU 3aBEPILIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KAaK BOIPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Unes renepanuzanuu. B cooTBercTBUM ¢ Hell MmaTepuan Kypca (QU3MKH OOBEAMHEH
BOKpYT (pu3mueckux teopuil. Bemymmm B Kypce siBisieTcsi (GOpMUpPOBAHHE IMPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BELIECTBE U IOJIE.

Unes  rymanurtapuzanmu. Peanusauus  uaed  MpeArnojiaraeT  HUCIOJIb30BaHHE
TYMaHUTapHOTO TMOTeHIHana (U3UYECKON HAyKH, OCMBICICHHE CBSI3U pa3BUTUA (PHU3UKU C
pa3BUTHEM OOIIECTBAa, a TAKXKE C MUPOBO33PEHUYECKHMMH, HPABCTBEHHBIMU U SKOJIOIMYECKUMU
npoodyieMaMu.

Unes npuknagnoit nHampaBieHHOCTH. Kypc ¢usuku mnpennmonaraer 3HAKOMCTBO C
HIMPOKUM KPYIrOM TEXHUYECKUX M TEXHOJIOTMYECKUX TMPUIIOKEHUM H3YyYEHHBIX TEOpUd U
3aKOHOB.

Wnes skonorusanuu peasu3yeTrcsi MOCPEACTBOM BBEACHUSI AJIEMEHTOB COJIEP)KAHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKUM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CykAeHus Mpo0ieM palloHaIbHOTO PUPOIONOIb30BAHUS U
9KOJIOTMYECKOl 0€30MacHOCTH.

CrepXHEBBIMHU 3JIEMEHTaMH Kypca (U3UKH Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUS
SBIISIOTCS (U3MUeckue Teopuu ((HOopMHUpPOBaHHME MPEACTABICHUA O CTPYKType HOCTPOCHUS
¢u3nueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, NIl ONMHUCaHUS €CTECTBEHHO-

HAyYHBIX SIBJICHUH U TIPOIIECCOB).



CucreMHO-esTeIbHOCTHBIN MOIX0/ B Kypce (PU3UKU peann3yeTcs MPexk/ie BCero 3a CuéT
OpraHu3alluH SKCIIEPUMEHTAIBLHOMN 1A TEIbHOCTH 00yJatoLIIXCsl.

st 6a30BOro ypoBHS Kypca (PM3MKH - 3TO HCIIOJIIb30BaHUE CHUCTEMbI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaDOpaTOPHBIX paboT, KOTOpBIE B Iporpamme 1o (u3uke
00BeAMHEHBI B OOIIMI CHUCOK YYCHMUYECKHUX MPaKTHUECKUX paboT. BbiieneHue B yka3aHHOM
nepevyHe J1abopaTopHBIX pPadOT, MPOBOAMMBIX JUISI KOHTPOJS M OLIEHKH, OCYIIECTBIISAETCS
YJ4aCTHHKaMH 00pa30BaTENbHOTO Tpolecca HCXOIs U3 OCOOCHHOCTEH IUIAHUPOBAaHHUS U
ocHamieHus: kaOuHeta ¢usuku. I[Ipm »TOM obecreunBaeTcsi OBIaZeHUE OOYYalOIIUMUCS
YMEHHUSIMH TIPOBOJUTH KOCBEHHBIE W3MEpPEHUs, HUCCIEOBAaHMS 3aBUCUMOCTEH (pu3mdeckux
BEJIMYMH U [IOCTAHOBKY OIIBITOB 110 IPOBEPKE IPEIOKEHHBIX TUIIOTES.

Pemenne pacu€THBIX W KAueCTBEHHBIX 337ad C 3aJaHHON (PU3MYECKOW MOJENbIo,
MO3BOJIAIOIIEE TPUMEHATh U3YYECHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zena Kypca,
TaK UM HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHHE MPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HH, TpeOyromue BbIOOpa (DU3MUECKOW MOJCIH JJIs CHTYaIlMH IMPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuun ¢ TpeboBanusmu PI'OC COO k MarepuanbHO- TEXHHUUECKOMY
oOecnieyeHHI0 ydyeOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
obmiero 00pa3oBaHUsl H3YYaeTCsl B YCIOBHAX HWHTETPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTeCTBEHHO-HAy4YHOTro IMKjia. Hanuume B xabuHere (QU3MKU HEOOXOAMMOrO JabOPaTOpPHOTO
0o0OpyIOBaHUSl JJIs BBIOJHEHMS YKa3aHHBIX B TIporpaMMme 10 (QHU3MKE YYEHHYECKHX
MPAKTUYECKUX PadOT U AEMOHCTPALIMOHHOI'O 000pyI0BaHUs 0043aTENBHO.

JemoHcTpanonHoe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBHH C MPHUHIIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUNCIEHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALU JUIsl HCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
AMIOUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGoparopHoe 000pyAOBaHUE AJIsi YUEHUUECKHX MPAaKTUYECKUX paboT (popmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOeCleyMBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abopaTOpHOro OOOpYJOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJE LU(POBBIX JTAOOPATOPHIl.

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

dopmMupoBaHUE HHTEPECA U CTPEMIICHHS 00YJaIOUINXCS K HAYYHOMY U3YYEHHUIO

MIPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

Pa3zButne nmpencraBieHud 0 HAyYHOM METOJ€ TMO3HaHUSA W (opmMupoBaHUE



HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIINM SIBICHUSM;
dopMupOBaHNE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3Y4YEHHsS OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTABHBIX 3aKOHOB (DPU3UKH;

dopmupoBaHuE YMEHUN OOBSCHATH SIBJICHHS C UCIOJIb30BaHUEM (DU3MUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

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

Jloctuxkenne 3THX Lenell obecriedynBaeTCsl pelieHrueM CIeAYIOUMX 3a/ad B Mpoliecce
U3Y4eHHUs Kypca (pU3UKU Ha YPOBHE CpeIHEro o01iero oopa3oBaHus:

[Tpuobperenue cucrembl 3HAHUKH 00 OOMMX (PU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3HUKY, SJEKTPOJANHAMHKY, KBAHTOBYIO (DHU3HKY
U DJIEMEHTHI aCTPOPU3UKH;

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

OcBoeHue crocoOOB pelleHHs] pa3iHyYHbIX 33Ja4 C SBHO 3a/laHHOM (hU3HUecKOi
MOJIeIbIO, 3a/ay, MOJPa3yMEBAIOIIUX CAMOCTOATENbHOE co3/aHue (U3MYEeCKO MOenH,
COOTBETCTBYIOLIECH YCIOBUAM 331a4H;

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

OBnazieHne MeTO/aMH CaMOCTOSITEIbHOIO IUIAHMPOBAHUS U TPOBENCHUSA (PU3NUECKUX
OKCIIEPUMEHTOB, aHAJM3a ¥ WHTEPIpETalMd HWHPOPMALUHU, OIPEACICHUS JIOCTOBEPHOCTH
MOJTYYEHHOTO Pe3ysIbTara;

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

O6m1ee uncIo YacoB, PEKOMEHJOBAHHBIX IS M3ydeHus pusuku - 136 vacos: B 10 kmacce
- 68 yacoB (2 yaca B Heneno), B 11 kimacce - 68 gacoB (2 4aca B HEZEIO).

[Iperyiaraemelii B mporpamme no (Qu3Mke mepeueHb J1abOpaTOPHBIX M MPAKTUYECKHX
padoT sIBIIIETCS PEKOMEIOBAaHHBIM, YUUTEIb JIeJIaeT BIOOP MPOBEIECHUS 1a00paTOPHBIX padoT U
OTIBITOB C YUETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

JIrobas paboyas mporpamMma J0JDKHA TTOJIHOCTBIO BKJIIOUYATh B CeOsl COAEpIKaHUE JaHHOM
IpOTrpaMMel 1o (pusmke.

Coaepxanue o0yuenus B 10 kinacce.

Pazgen 1. ®usuka u METOABI HAYYHOIO ITO3HAHUS.

®usuka - Hayka o npupoae. Haydnble MeToasl MO3HaHUSA OKpy’Karoumero mupa. Poib



9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (HU3NYECKHX SBICHUH U mporieccoB. Hayunsle runoresbl. Ousndeckue
3aKOHBI ¥ TEOPUU. | paHUIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHITNT COOTBETCTBHS.

Ponp u mecto ¢usuku B (popMHpOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MHpa, B
MPaKTUYECKOU AEATEIbHOCTH JIFOJICH.

JleMoHcTpauuu.

AHanoroBblie u U(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC TATUUKH.

Pa3nen 2. Mexanuka.

Tema 1. Kunematuka

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

[lepemerienue, ckopocTb (CpedHsis CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMelleHUl 1
CJI0’KEHHE CKOPOCTEM.

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

CBoboaHoe najzeHue. Y cKkopeHrue cBOOOTHOTO MaieHusl.

KpuBonuneriHoe nBuxkeHue. J[BUKEHHE MATEpUAIBHOW TOYKM M0 OKPYXHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOpPOCThIO. YTIJIOBasi CKOPOCTb, JIMHEHHAs CKOpocTh. llepuon wu
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpocTBAa M IMPAKTUUYECKOE TPUMEHEHHE: CIHIOMETP, JBHKECHHE
CHapsIJI0B, LIETIHbIE U PEMEHHBIE TIEpeIayu.

JleMoHcTpanum.

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[Ipeobpa3oBanue ABUKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habitoienue aBrxeHus Tea, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaACHUs.

Hamnpasnenue ckopocTu npu ABUKEHUHU IO OKPYKHOCTH.

Y4eHn4eCcKuii IKCIIEPUMEHT, J1abopaTOpHbIE pabOThI

N3yueHne HepaBHOMEPHOT'O IBM>KEHUS C LIEJIBEO ONPEIEICHUSI MTHOBEHHOW CKOPOCTH.

UccnegoBanue  COOTHOIIEHWS  MEXAY  NYTSIMH, OPOWJIEHHBIMH  TEJIOM  3a
MOCJIE/I0BATEIbHbIE pABHBIE TPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU

C HaYaJIbHOM CKOPOCTHIO, PABHOW HYIIIO.

N3ydenue nBUKEHUS MIapUKa B BI3KOW KUJIKOCTH.



N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU3OHTAIBHO.

Tewma 2. lunamuka.

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

Macca tena. Cuna. Ilpunmun cynepno3unuu cuid. Btopoit 3akoH HbroroHa mis
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MarepralibHbIX TOYEK.

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

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

Tpenue. Buasl TpeHus (moxosi, ckojbxkeHus, kaueHus). Cuna tpenusa. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuia cOnpoTUBICHUS
IIPU JIBUKEHHUU TeJa B )KUAKOCTH WM rase.

[ToctynaTtensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

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

TexHuuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIUIHUKY, JBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

JlemoHcTpamnuu.

SIBrieHne nHepUUH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U MTAJICHUH.

CpaBHEHHE CUJI TPEHUS IIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecus TBEpAOTo Tena. Buabl paBHOBecHsI.

Y4eHnueckui IKCIEPUMEHT, JIabopaTOpHbIE PaOOThHI

W3yuenue nBrxeHus: OpycKa 1o HaKJIOHHOM MI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IMPY)KMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akOHBI COXpaHEHHSI B MEXAHUKE.

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

PabGora cuiisl. MOIIIHOCTE CHITEL.



Kunetndeckasi sHeprusi MmaTepuaibHONW TOYKU. Teopema 00 M3MEHEHWH KMHETHYECKOM
SHEPIHH.

[MorennmaneHast o»Heprusa. lloTeHuumanbHass sHeprus ymnpyro jaedhopMupoBaHHON
npyxuHbl. [loTeHnanbHas sHEprus Tena BOIU3H MOBEPXHOCTH 3EMIIH.

[loTeHunanpHble U HEMOTEHIMANbHBIE CUIBL. CBS3b PabOTHI HEMOTEHIMANBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKOM SHEPIrUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYupyrue u Heynpyrue CTOIKHOBEHMSL.

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

JleMoHcTpauuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHNIMAIBLHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

YdeHu4ecKuit IKCIIEPUMEHT, Ta00opaTOpHbIe 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 MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

OCHOBHBIE  TIOJIO)KEHUS  MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUM U HX  OIBITHOE
o0ocHoBanue. bpoyHoBckoe asmxenue. duddysus. Xapaktep IBUKEHUS W B3aUMOJEHCTBUS
YacTHIl BemecTBa. Mojenn CTPOCHHSI Ta30B, KUAKOCTEH U TBEPABIX TElI U OOBSICHEHHUE CBONCTB
BELIECTBA Ha OCHOBE 3THUX Mozeneil. Macca u pasmepbl Moisiekyid. KomnuecTBo BermiecTsa.
[TocrosinHas ABorazapo.

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

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KUHETHUYECKON TeopuH
uieanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa CpeAHeld KHHETHYEeCKOH SHepruu
TEIUIOBOTO JBWKeHUs dvactull ras3a. [llkama temneparyp KensBuna. ['a3oBble 3aKOHBI
Vpasuenue MenpaeneeBa-Knanelipona. 3akon JlanbToHa. M3ompouecchl B HII€aIbHOM rasze ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpencTaBieHe U30MPOIECCOB: U30TEPMA,
u30xo0pa, n3obdapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

JleMoHcTpanum.

OneIThl, JOKa3bIBalOIIME JUCKPETHOE CTPOCHHME BellecTBa, (oTorpaguu MOJEKys



OPTraHUYEeCKUX COCTUHECHUH.

OmnbIThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mopeinb OpOyHOBCKOTO JIBUKEHHUS.

Mogens onbitTa LlTepHa.

OmnbITHI, 10Ka3bIBAIOLIHIE CYLIECTBOBAHIE MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBHUS.

Monens, WUTIOCTpUpYIOLIas IPUPOLY AaBJICHUS ra3a Ha CTEHKU COCYAa.

OnpIThI, HIUTIOCTPUPYIOLINE YPaBHEHUE COCTOSTHUS UI€aJIbHOTO ra3a, U30IMpOLIECCHI.

VYdeHnueckuit 3KCIepuMEHT, 1a00paTOpHbIE PabOThI

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHATe HAa OCHOBE H3MEpEeHHH 00BbEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpAaTyphbl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOI0 Tasa.

Tema 2. OCHOBBI TEPMOJUHAMUKH.

Tepmoaunamuyeckas cucrema. BHYTpeHHsISI SHEprus TEpMOJIMHAMUYECKONH CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnuectBo TemioTsl U pabora. BHyTpeHHssS SHEprus 0lHOATOMHOTO
UJeaNbHOro raza. Busl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIIHS,

u3Iy4YeHue. Y aenpHas TeIoéMKOCTh BelecTBa. Koln4yecTBo TemIoThl pu
TeruIonepeaye.

[Tonsitue 06 ammabatHom mnpouecce. llepBbiii 3akoH TepMoauHaMuku. IIpumenenue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoGpaTuMocTh MpoLeccoB B MpUpPOE.

TennoBble MammHbL. [IpUHIMIIEL 1eHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHust 3HEprum
B TerioBbIx MammnHax. Koagduuuent nonesnoro aerictsus TemioBoil Mamuubl. [ukn Kapro u
ero KO3 UIUEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHYECKHE MPOOIeMbl TEIIOIHEPT€TUKH.

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

JleMoHcTpanum.

W3meHeHrne BHYTpEHHEW SHEpruu Teja MPU COBEPIIEHUU pabOThl: BBUIET HNPOOKU M3
OYTBUIKM MOJI JIEHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHue s(upa B JaTyHHOH TpyOke MyTéM
TpeHus (BUICOAEMOHCTpALUsA).

V3MeHeHue BHYTpEHHEH dHEprun (TeMIieparypsl) Teja Ipy TeIionepesaye.

OmnpIT Mo aguabaTHOMY PaCIIMPEHUIO BO3TyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOMHBI, ABUraTelNsi BHYTPEHHETO CrOPaHusl, pEaKTUBHOTO ABUTaTeIs.

YdeHnueckuit 3KCIIepUMEHT, 1a0opaTopHbIe pabOoThI

N3mepenne yaenbHOU TeITOEMKOCTH.

Tewma 3. ArperatHbie cocTOsHHS BerecTBa. Da3oBbie Mepexo/Ibl.



[TapooOpazoBanue u KoHueHcanwus. Vcnapenme wu  kurneHue. AOCOTIOTHAS U
OTHOCUTEIIbHAS BIKHOCTh BO31yXxa. HacklmeHHbIi map. Y aenbpHas TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT JABJICHMUSL.

Tépmoe Ttemo. Kpucraminueckue u amopduble Tena. AHHU30TPOINUS CBOMCTB
kpuctamioB. Kuakue kpuctramibsl. CoBpeMeHHble MaTepuaiibl. [[naBieHne W KpucTauIM3anusl.
VY nenwpHas Teriora miasienus. Cyonumarus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpOHCTBA M MPAKTHYECKOE NPUMEHEHUE: TMIPOMETP U IICUXPOMETD,
KAJIOPUMETpP, TEXHOJOTMHU IOJYYEHHS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU.

JleMoHcTpanuu.

CBoiicTBa HaChILLIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habnronenne HarpeBaHus U TUIaBJICHHUS KPUCTALUTMUECKOTO BelecTBa. JleMoHcTparus
KpPUCTAJUJIOB.

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

Paznen 4. Dnexrponunamuka.

Tema 1. DnexkrpocraTuka.

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

Bszaumopeiicteue 3apsinoB. 3akoH Kynona. ToueuHbI  3JIEKTpUYECKHI  3apsi.
Onexkrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHumn cynepnosunuun
IEKTPUYECKUX NOJIEN. JIMHNN HANPSKEHHOCTH JIEKTPUUECKOIO TOJIS.

Pabora cunm oanekrpocratmueckoro mosis. [loteHmuman. Pa3HOCTH MOTEHIMATIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM MoJe. [ludneKkTpruueckasi IpOHULAEMOCTb.

OnexTpoéMkocTs. KoHzmeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. ODHEpPrus
3apsHKEHHOT0 KOHEHCATOPA.

TexHuueckue ycTpoucTBa M NMPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIN, 3JEKTPOMETD,
JJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHIAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

JleMoHcTpanuu.

Y CTpoUCTBO U MPUHIMUIT ACUCTBUSA IIEKTPOMETPA.

B3anmopeiicTBre HaAIEKTPU30BAHHBIX TET.



DNEKTPUUYECKOE MOJIE 3apsKEHHBIX TEll.

IIpoBOHMKY B 3IIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYecKas 3alluTa.

JIM3IIEKTPUKY B DJIEKTPOCTaTUYECKOM TIOJIE.

3aBHCHUMOCTB JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPA OT IUIOIIAIH IUIACTHH,
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. YCJIOBHS CYIIECTBOBAaHUS dJEKTpUUeckoro Toka. Mcrounuku Ttoka. Cuiia Toka.
ITocTOSIHHBIN TOK.

Hanpspokenne. 3akon Oma U1 y4acTka LIETH.

DnexTpuyeckoe CONPOTHUBIICHHUE. VY nensHOE CONPOTHUBIICHHE BEILECTBA.
ITocnenoBarenpHOE, MAPAUIEIBHOE, CMELIAHHOE COSAMHEHNE IIPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyinsa-JIeHa. MOIHOCTD 3JIEKTPUUYECKOTO TOKA.

ONEeKTpOABUKYIAasi CHJIA U BHYTPEHHEE COIPOTHUBIIEHHWE MCTOYHMKA TOKa. 3akoH OMa
JUISL TIOJTHOM (3aMKHYTOH) 31ekTpuyeckoil nenu. KopoTkoe 3amblkaHue.

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

OneKTpUYECKU TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[NonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAs IPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CsaoiicTBa p-ni-nepexoja. [loixynpoBogHUKOBBIE TPUOOPHL.

OneKTpUYEeCKUi TOK B pacTBOpax M pacIlaBax dJIEKTPOJMTOB. JIEKTPOJIUTHYECKAsS
JUcconuanus. JNeKTPOIIn3.

OnekTpuueckuid TOK B razax. CaMOCTOSITENIbHBII M HECaMOCTOSITENIbHBIN paspsi.
Moumnnus. [Inazma.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IMPHUMEHEHHE. aMIEpPMETpP, BOJIBTMETD,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHbIE
npuOOpBl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH MO, TEPMUCTOPBI U (POTOPE3UCTOPHI,
IIOJIyTIPOBOJHUKOBBIN MO/, TaJIbBaHUKA.

JleMoHcTpanuu.

N3mepenne cuibl TOKa U HAIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LMIUHAPUYECKUX IPOBOJHUKOB OT JJUHBI, IUIOHIAIN

IMONEPEUYHOTO CCUCHUA U MaTCpUaa.



CMenianHOe COeJUHEHHNE TPOBOJHUKOB.

IIpsiMoe u3MepeHue 3IIEKTPOABIKYILEH CUibl. KOPOTKOE 3aMbIKaHUE T'alIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUSI.

3aBHCHUMOCTb COIIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUOJA.

VY4yeHnueckuit 3KCIeprUMEHT, 1a00paTOpHbIe pabOThI

N3y4yeHne CMEIIaHHOTO COEUHEHMS PE3UCTOPOB.

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

Habmtonenue snexTpoinusa.

Me:xnpeamMeTHbIe CBS3H.

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIEp/KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

MexXnpeaMeTHbIE TOHATHS, CBA3aHHBIE C W3YYEHHEM METOAOB HAy4yHOIO ITO3HAHUS:
SIBJICHWE, HAaY4HbIH (pakt, rHmores3a, (u3nyeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHUE.

MaremMaTHKa: pelieHue CUCTEMbl YpaBHEHUH, TUHeHHas yHKLus, mapadoia, runepooua,
uX rpaduKy U cBOICTBa, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHOE TPHUTIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl U HMX MPOEKIUU Ha OCHU KOOpPJAMHAT,
CJI0KEHHE BEKTOPOB.

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

TEIUIOOOMEH JKHUBBIX OpPraHU3MOB (BHJbI TEIUIONEpelauyl, TeIJIOBOE pPaBHOBECHE),
AIIEKTPUYECKHE SIBICHUS B KUBOU MPUPOJE.

XUMUs: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJN, XUAKOCTEH W Ta30B, JJIEKTPUUYECKUE
CBOICTBAa METAJIOB, 2JIEKTPOIUTHYECKAs JUCCOLUALNS, TaIbBAHUKA.

['eorpadusi: B1axHOCTh BO3IyXa, BETPBI, 0apOMETpP, TEPMOMETP.

TexHonorus: npeoOpa3oBaHue ABMKEHUM C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHHUS
B TEXHHKE, MOJUIMITHUKU, MCIIOIb30BaHUE 3aKOHA COXPAHEHHs MMITyJbCa B TEXHHUKE (pakeTa,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHEIO CropaHus, mapoBas TypOuWHa, OBITOBON
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE

HaHOMATCPUAJIOB, n HaAHOTCXHOJIOTHH, OJICKTPOCTAaTUUCCKAA 3alura, 3a3€MJICHHUC



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

Coaep:xanue o0yuenus B 11 kiacce.

DJIEKTPOAMHAMHUKA.

MaruauTHOe noJie. DIeKTPOMarHuTHAs UHYKIIHS.

ITocTossaBIC MaruuThl. B3auMonecTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE

nosne. Bexkrop MarHuTHOM MHAYKIUU. [IpMHIUWII CynepHno3uLMM MAarHUTHBIX IIOJIEH.
Jluaum MarHUTHOM WHAYKIMU. KapThHa JWHWA MarHUTHOM WHIYKIMHU TOJS TOCTOSHHBIX
MAarHHuTOB.

MaruuTHO€E MmoJie MPOBOAHMKA C TOKOM. KapThHa JIMHMHA MHIYKIMUA MarHUTHOTO MOJIA
JUIMHHOTO MPSIMOTO MPOBOAHUKA M 3aMKHYTOTO KOJIBLIEBOI'O MPOBOJ-HHUKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzanmoenicTBre NpoOBOAHUKOB C TOKOM.

Cuiia AMriepa, €€ MOJyJIb M HAallpaBJICHUE.

Cuna Jlopenma, e€ Moayinb M HampaBiieHHE. [[BikeHHe 3apspDKCHHOM YacTUIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SBneHue HNEKTPOMArHUTHOM MHAYKIMHU. IloTOK BekTOpa MarHUTHOW WHIYKLHUH.
DIIEKTPOABUKYILAsA CUJIA UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe snextpuyeckoe mosie. DNEKTPOIABIDKYIIAs CUJa WHAYKIMA B TMPOBOJHHUKE,
JIBHKYILIEMCS ITOCTYNATENbHO B OJTHOPOAHOM MAarHUTHOM I10JIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTD. SIBJI€HME CAMOMHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHIYKIUU.

DHeprusi MAarHUTHOTO TOJISt KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHuueckue yCTpOWCTBA M IPAKTHUYECKOE MPUMEHEHHE: IOCTOSIHHbIE MAarHUTHI,
AJIIEKTPOMATHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTEIN JIEMEHTAPHBIX YACTULI, UHYKIUOHHAS [1€Yb.

JleMoHcTpanum.

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIS.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue HNEKTPOMArHUTHOM UHIYKIUH.

[IpaBuio JleHna.

3aBUCHMOCTD 3J'ICKTpO)IBH)Ky1].[€I71 CUJIBI MHAYKIHUHU OT CKOPOCTH U3MCHCHUSA MAarHUTHOTO



IIOTOKA.

SIBiIeHNE CAMOMHTYKIIUH.

Y4eHHUeCKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC paOOTHI.

W3y4eHre MarHUTHOTO NOJISl KaTYIIKH C TOKOM.

HccnenoBanue NeiCTBUSA IOCTOSTHHOTO MarHUTa HA PaMKy € TOKOM.

HccnenoBanue siBI€HUS 2IEKTPOMarHUTHOM HHIYKIIUH.

. Konebanus u BOJHBI.

. MexaHunueckue 1 3J1eKTpOMAarHUTHbIE KOJIeOaHuUsI.

KonebarenbHas cucrema. CBoOogHBIE MexaHMueckue KojebaHus. ['apmoHuueckue
konebanus. Ilepmon, dactora, amrmumryna u ¢asza konebanuid. [Ipy)XKMHHBIH MasSTHHK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBparienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KoJeOaHHs B HICAIbHOM
KOJIOATEIbHOM KOHTYpe. AHANOTHS MEXIy MEXaHHYECKUMH ¢ DJIEKTPOMAarHUTHBIMA
kosiebanusmMu. @opmyna Tomcona. 3aKOH COXpaHEHHUsI SHEPTHH B HUCATBLHOM KOJIeOaTeIhbHOM
KOHTYPE.

IIpencraBnenue o 3aTyxaroumx KoneOaHUsIX. BbIHYKeHHbIE MEXaHHMUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyKA€HHBIE AJIEKTPOMArHUTHBIE KOJIEOaHHUS.

[lepemennblii Tok. CHHYCOUIaNbHBINA EPEMEHHBIM TOK. MOIITHOCTh NEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. IIponsBoacTBo, mepenadya M MOTPeOICHHE 3IIEKTPHUUECKOM SHEPrUH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa wucnonabzoBaHus
AJIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU.

TexHnyeckue yCTpONCTBA M IPAKTUYECKOE NPUMEHEHHUE: DJJIEKTPUYECKHM 3BOHOK,
reHepaTop INEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

JleMoHcTpanum.

HccnenoBanue IapaMeTpoB K0J1e0aTeIbHON CUCTEMBI (ITPYKUHHBIN

WA MaTeMaTHYECKUN MasTHUK).

Habnronenue 3aTyxaronmx KojaedaHuii.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

Hab6mronenue pesonanca.

CB00OIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUs.

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

Pe3onaHc mpu mocienoBaTeIpHOM COEAVMHEHUN PE3UCTOPA, KATYIIKH MHIYKTHUBHOCTH U



KOH/JIEHCATOopa.

Mopeinb TUHUU JIEKTPOIIepEaadH.

YdeHn4ecKuil SKCIIEPUMEHT, 1a0opaTopHbIe pabOThI

HccnenoBanmne 3aBUCUMOCTH NEpUOa MallbIX KoJeOaHU Tpy3a HAa HUTH OT AJUHBI HUTU
Y Macchl rpysa.

HccnepoBanue mEepeMEHHOrO0 TOKAa B LENM U3  IOCIEAOBATEIBHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

. MexaHn4yecKkue U 371€KTPOMATHUTHBIE BOJIHBI.

Mexanunyeckue BOJIHBI, yclIoBUs pactipoctpanenus. [lepuoa. Ckopocth

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

3Byk. CKkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJHBI. Y CJIOBHUS U3JIYUYEHHUs 3JEKTPOMArHUTHBIX BOJIH. B3auMmHas
opueHranus BekTopoB E, B, V B anexkrpomarautHoi BojiHe. CBOMCTBA JIEKTPOMATrHUTHBIX BOJIH:
OTpaKEHHe, TMpeliOMIeHHe, mojsipu3auus, Jaudpakuus, uHTepdpepeHnus. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

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

[IpuHIUIIBI paTuOCBA3Y U TEJIEBUACHUS. Pagronokanus.

DIEeKTPOMarHuTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbI.

TexHnyeckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
YJIBTPa3ByKOBasl IMAarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, PaauONpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

JleMOHCTpanuu.

OO6pa3oBaHue U pacrpoCTpPaHEHUE NOMEPEYHbIX U MPOJOIbHBIX BOJIH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

Habutoienue orpakeHus U NpeaoMIICHUSI MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 Jupakiiui MEXaHHYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBs3M TPOMKOCTHM 3ByKa M BBICOTHI TOHA C aMIUIUTYIOW W YacTOTOM
KoJIeOaHU .

HccnenoBanne CBOWCTB — AJIEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHHUE, IPEIOMIICHHE,
noJsipu3aus, Tudpakuus, “HTepdepeHIus.

OnTuka.

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



cpene. JIyud cBera. ToueuHbIli HCTOUHHK CBETA.

OTtpaxxeHnue cBeTa. 3aKOHBI OTpakeHus ceta. [locTpoenue n300paxeHui

B IJIOCKOM 3€pKaJie.

IIpenomnenue cBera. 3aKOHBI MpelOMJIEHHS cBeTa. AOCOIIOTHBIA IOKa3aTelb
npenomnenus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroa MOJHOTO BHYTPEHHEIrO
OTpaKEHHUS.

Hucniepcust ceera. ClioxkHBIH cocTaB Oenoro cera. L{Ber.

CoOuparonie u pacceuBaronive JuH3bl. ToHKas suH3a. POKYCHOE pacCTOSIHHE U
ONTHYECKas CUia TOHKOM JMH3bL. [locTpoenune n3odpakeHuil B cOOMparoIuX U pacCEenBaIOIINX
nuH3ax. PopMyIia TOHKOMU JIMH3bIL. Y BEIIMYECHHE, 1aBaEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKU.

BonnoBast ontuka. MHrepdepenuuss cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUSA
HaOJI01EHUST MAKCUMYMOB U MUHUMYMOB B UHTEp()EPEHLIMOHHON KapTUHE OT JIBYX CHUH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. JubpaknmoHHas pemérka. YciaoBue HAOMIOACHUS TIIABHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMATHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpoicTBa W MPAaKTHYECKOE NMPHUMEHEHHE: OYKH, Jyma, (oToarmapar,
NPOCKIIMOHHBIN ~ ammapar, MHKpPOCKOI, TEJIEeCKOI, BOJIOKOHHAs ONTHKA, AU(PaKIHMOHHAS
peméTka, NoJsIpouI.

JleMOHCTpanuu.

[IpsimonuHeiiHOEe pacnpocTpaHeHUe, OTpaKeHHe U IpesomieHue cBeTa. OnTudeckue
npuOopBI.

IlosnHOE BHYTpEHHEE OTpakeHHe. Moens cBeToBoa.

HccnenoBanue cBOMCTB N300payKeHUI B JIMH3AX.

Mopenn MEKpOCKOMa, TEIECKOIIA.

HaGmronenue nnrepdepeHimu ceera.

Habmtonenue nugpaxkuuu cera.

Habmtonenue nucnepcuu cBeta.

[Tomy4yeHue cnekTpa ¢ HOMOIBIO IPU3MBI.

[Tonyyenue crekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

HabmtoneHue nonspusaiyu cBeTa.

YdeHnueckuit 3KCIIepUMEHT, 1a0opaTopHbIe pabOoThI

N3mepenue nokaszaresns IpeaoMIeHUs CTEKIIa.

HccnenoBanue cBONCTB N300paxKeHH B TMH3aX.



Hab6mronenue qucnepcuu cBerta.

Pa3nen 6. OcHOBBI criennanbHONW TEOPUU OTHOCUTEIBHOCTH.

I'panuibl MPUMEHMMOCTH KJIACCUYECKOW MexaHuKH. llocTymarsl crienMalbHONW TEOpUHU
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTh MOJAYNS CKOPOCTH CBE€Ta B BaKyyMmMe, IPUHIIHUII
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIUHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUILIBI.

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

KBanroBas ¢uzuka.

DNeMEeHThI KBAHTOBOW ONTUKU

@otonsl. Popmyna [Tnanka cBs3M 3HEPrUM POTOHA C €r0 YACTOTON. DHEPTHS K UMITYJIbC
dortoHa.

OtkpeiTue u wuccinenopanue Qoroadpdexra. Ombitel A.I. CroneroBa. 3aKoHBI
dororddekra. YpaBaenue DiinmreitHa s Gotodddexra. «KpacHas rpanuna» Gorodrddexra.

Hasnenune ceeta. Onbitel [1.H. JIeOenenra.

XHUMHUYECKOE JIEVCTBUE CBETA.

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

JleMoHcTpanuu.

®oTo3ddeKT Ha YCTaHOBKE ¢ IMHKOBOM MJIaCTHHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporoagdekra.

Cseroauos.

Conneuynas Oarapest.

. Ctpoenue aToma.

JleMOoHCTpanuu.

Mopens onbiTa Pezepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

HabnroneHnue nuHeyaThIX CIEKTPOB U3TyUEHHUS.

Jlazep.

YyeHn4YeCcKuii SKCTIEPUMEHT, JJaOOpaTOpHbIE PaOOTHI.

Hab6mronenue nuHeHyaToro criekTpa.

ATOMHOE SpoO.

OKCIIEpUMEHTBI,  JOKa3bIBAlOUIME  CIOXHOCTb  CTpoeHus  szapa.  OTkpsiTHE
panunoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenennio cocraBa paauoakKTUBHOIO U3IIy4EHUS.

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



OtkpbeiTHE TIpOTOHA W HeWTpoHa. Hykmonuas monens siapa [eiizenOepra-lBaHeHKO.
3apsn saapa. MaccoBoe uucio sigpa. M30Tomsl.

Anbda-pacniaa. DIeKTpOHHBIH U NO3UTPOHHBIN Oera-pacnan. ['aMmma-uszmyueHue. 3aKoH
PaAMOAKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepusle peakuuu. JleieHUe U CUHTE3 SAEP.

Snepubiii peaktop. Tepmosinepubiii cunTte3. [IpoOiemMbl M TEPCHEKTHBHI  SACPHON
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI SI€PHOM SHEPreTUKH.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIOACHHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YacTHII.

@dyHnaMeHTaIbHBIC B3aUMOACHCTBUS. EAMHCTBO (pM3NYECKOi KapTHHBI MHpA.

TexHnueckue ycTpoHCTBAa M MPAKTUYECKOE NMPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHast Oomoa.

JleMoHcTpanuu.

CuéTurK MOHU3UPYIOLUX YACTHII.

Y4eHnuecKkui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM GoTorpadusim).

DeMEeHTHI aCTPOHOMUU U aCTPO(PU3UKU.

Oranel pa3BuTud acTpoHoMuu. IlpukinagHoe W MHUPOBO33PEHYECKOE 3HAUEHUE
ACTPOHOMHUH.

Bun 3Bé3qH0r0 HebGa. Co3Be3nus, spKue 3BE31bl, IIAHEThI, X BUAUMOE JABHKEHHE.

ConneyHas cucrema.

Connue. ConneuHass akTUBHOCTh. Mctounuk sHeprum ConHua u 3BE31. 3BE3IBI, UX
OCHOBHBIE XapaKTepUCTUKH. /[narpaMma «CreKTpalbHbIN KJIACC - CBETUMOCTbY. 3BE3/IbI TJIABHOU
[IOCJIEOBATENbHOCTU.  3aBUCUMOCTb  «Macca - CBETUMOCTb» I 3BE31  IJIaBHOMU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE TPEACTABIEHUS O
MPOUCXOKACHUH 1 dBoJtonnK CoJTHIIA U 3BE3/. DTaIbl )KU3HU 3BE3]T.

Mneunsiii Ilyte - nama [Manaktuka. Ilomoxenne m aBuxenue ConHua B ['anmakTuke.
Tunel ranaktuk. PaguoranakTuku v kBa3apbl. YEpHBIE IBIPHI B APAaX FAIAKTHUK.

Bcenennas. Pacmmpenue Bceenennoi. 3akon Xa06ma. Pazberanue ramaktuk. Teopwust
Bosbiioro B3peiBa. PennkToBOE H3TydEeHUE.

MacutaGHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npo0iaeMbl aCTpOHOMUHU.

Yyennueckue HaOIIOACHHUS.

Habmtoienus HeBOOPY>KEHHBIM IJ1a30M C HCIOIb30BAHHUEM KOMITbIOTEPHBIX MPHIIOKEHUN



JUTSL OTIpEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHoOro nonymapus 1 sipkue 3BE3/1bI.

Habmronenus B reneckon Jlynsl, mianet, Mieunoro IlyTu.

O6o0maroriee MOBTOPEHHE.

Ponp Qu3uku W acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COLMAIbHOW U
THYECKON cdepax OeATETbHOCTH YelNOBEeKa, pojlb M MecTo (U3MKM M acCTPOHOMHHU B
COBPEMEHHOM HaydyHOW KapTHHE MHpA, pOJb (PHU3MUECKOW Teopud B (POPMUPOBAHUH
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBS3U.

Wzyuenmne kypca ¢usuku 6a30Boro ypoBHs B 11 kijacce oCymIecTBISIETCS € Y4ETOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

MexnpeaMeTHbIE TOHATHS, CBA3aHHBIE C W3YYEHHEM METOJOB HAyYHOrO IO3HAHUS:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOPHs, HAOIIOACHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIENb, H3MEPEHHUE.

Martemaruka: pelieHue CUCTeMbl ypaBHEHUH, TPUTOHOMETpHUecKue (yHKIMH: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
NPOCKIMH HAa OCH KOOPJAWHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJIHBIC 3JEMEHTAPHBIX (DYHKIHA,
MPU3HAKU TT0I00MS TPEYTOIBHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonorus: snexTtpuueckue SBIEHUS B KUBOM MpPUPOJE, KolebaTelabHbIe ABHKEHHUS B
JKUBOM NpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM MpHUpOJEe, NCHCTBUE pagualii Ha >KUBbIC
OpraHU3MBl.

XUMHS: CTPOCHHE aTOMOB M MOJIEKYJ, KPHUCTAJNIMYECKas CTPYKTypa TBEPABIX TeT,
MEXaHHU3MbI 00pa30BaHUS KPUCTATUIMYECKOM PEIIETKH, CIIEKTPAIbHBIN aHATIN3.

['eorpadus: mMarHuTHBIEC MOTIOCA 3€MITH, 3aJIEKU MArHUTHBIX Py, (OTOCHEMKA 3EMHOI
MOBEPXHOCTH, MPEJCKA3aAHNE 3€MJIETPSCEHUH.

TexHonorus: JIMHUM DJIEKTPOIEpeiad, TeHEpaTOp EPEMEHHOTO TOKa,

3JEKTPOJIBUTaTeb, UHIYKIIUOHHAS T€Yb, pajap, PaIUONPUEMHUK, TEIEBU30pP, aHTEHHA,
tenedoH, CBU-nieus, MpOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONITHKA, COJTHEYHAs OaTapes.

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

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

MCTAIIPEAMETHBIX U IMMPEAMETHBIX O6pa3OBaTeJ'II)HBIX PE3YIbTATOB.



JIndHOCTHBIE pe3yNabTaThl OCBOCHHS yuyeOHOro mpeamera «Pusnkay JOJKHBI OTPaKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  0OIlIecTBa,
pacuiMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

1)  rpakmaHCKOro BOCIUTAHUS:

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

NPUHATHE TPAIUIMOHHBIX OOIIEUEIOBEYECKUX T'YMAHHUCTHUECKUX U JEMOKPATUYECKHUX
IICHHOCTEI;

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 POCCUIMCKON TPaXTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

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

3)  yXOBHO-HPABCTBEHHOT'O BOCIUTAHHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 MIOBEACHUS;

CTIIOCOOHOCTH OIICHHWBATh CUTYAIMIO U MIPUHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

4)  5CTETHYECKOTO BOCIIUTAHUSL:

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

5)  TpymoBoro BocnuTaHHUS:

UHTEpEC K pa3iuyHbM cdepaM MpodecCHOHAIbHON AEsTeNbHOCTH, B TOM 4YHUCIIE
CBSI3aHHBIM C (U3UKOW U TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oymymeit
npodeccuu 1 pearTu30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI,

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

6) OKOJOTHYCCKOI'O BOCIIMTaAHHA:



C(OPMHUPOBAHHOCTb HKOJOTMUECKOW KyJIbTYphl, OCO3HAaHHE TIJI00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

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

Pacmpenue omblTa JEATEIBHOCTH 3KOJOTMYECKOW HANPABICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pru3mKe;

7)  1EHHOCTH HAYYHOTO MO3HAHUSL:

C()OPMHUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PrU3HYECKON HAYKHU;

OCO3HAHME [IEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IpOIlecce U3ydeHUs (DU3HKH
OCYILIECTBIIATh IPOEKTHYIO U MCCIIEI0BATENbCKYIO IEATENBHOCTh UHINBUYaIbHO U B TPYIIIIE.

B npouecce nocTHKEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOEHUS NMPOrpaMMbl MO (QU3UKE
JUls  ypOBHA cpeaHero oOmiero oOpa3oBaHUs Yy OOYYalOLIUMXCS  COBEPLICHCTBYETCS
HMOIMOHAIBHBIA UHTEIUIEKT, MPEAIOJaralouifii COPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAILHOE COCTOSIHUE,
BUJICTh HAIpaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOLIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETyJINPOBaHMSI, BKJIFOUYAIOLIETO CaMOKOHTpOIIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIIOBEICHUE, CIIOCOOHOCTHh aJaNnTHPOBATHCS K HMOIMOHAIBHBIM
MU3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLlUHM, BKJIHOYAIOIIEH CTPEMJICHHE K IOCTHMIKCHHMIO LIEJIU MU YCIEXY,
ONTUMM3M, HHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh, UCXOMs U3 CBOUX

BO3MOKHOCTEH;

SMIATHH, BKJIIOYAOLIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE IPYIHX,
YUUTBIBaTh €r0 MPH OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOLICHUS C APYTUMHU
JFOIbMH, 3a00TUTHCS, IPOSBIIATh UHTEPEC U Pa3peliaTh KOH(DIUKTHI.

MertanpeameTHble pe3ysbTaThl OCBOEHHUS MPOTpaMMbl CPEJHEro 00Iero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

. OBnazsieHne yHUBEpCAIbHBIMY 103HABATEIbHBIMU JEHCTBUSMMU:

1)  Ga3oBbi€ JIOrHYECKHUE JEHCTBUS:

CaMOCTOSITENILHO (OPMYJIMPOBATh M AKTyalIM3HpPOBATh MPOOIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

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

BBISIBJISAITh 3aKOHOMEPHOCTM M HPOTHBOPEYHMs B paccMaTpUBAaEMBIX (PU3MUYECKHX

SIBJICHUAX



pa3pabaTpBaTh IJIaH pemIeHus MNpoOJIeMbl ¢  Y4E€TOM aHamM3a HMMEIOIINXCS
MaTepHabHBIX U HEMaTePUAIbHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTb, OICHHBATH COOTBETCTBUE PE3YJIBTATOB IIEIISIM,
OLICHUBAThH PHCKHU TOCIIE/ICTBHI AEATEILHOCTH;

KOOPIMHUPOBATh M BBIIONHATH pabOTy B YCIOBHSX pEATbHOTO, BHUPTYaIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX POOIEeM.

2)  0a3oBble MCCIIENOBATENBLCKUE IEHCTBUS:

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

BJIJICTh HABBIKAMH Y4€OHO-MCCIIEOBATEIBCKOW U MPOEKTHON AEATENbHOCTH B 00JacTh
(HU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTIOMCKY METO/IOB PEIIeHHS 3a/1a4
(Gu3HUEeCcKOTo coaep KaHus, IPUMEHEHHIO PAa3IMYHBIX METOJ0B TIO3HAHNS;

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

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

BBISIBJSITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyaJM3UpPOBaTh 3ajady, BBIABHUIATH
TUMOTe3y €€ pemeHus, HAaXOAWTh AapryMEHTHI Ui JO0Ka3aTeNbCTBA CBOWX YTBEPXKICHHIA,
3aaBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAIM3MPOBATh TMOJYYCHHBIE B XOJ€ pEIICHHS 3aadd pPe3yJbTaThl, KPHUTHYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJauld B 0Opa30BATENbHOM JEATENbHOCTH, B
TOM YHCJIE TP U3YUEHUH (DU3HKH;

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

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00J1aCTei; BbIABUTaTh HOBbIE
UJIeH, TIpeIyiaraTb OpUTHHAIBHBIE MTOIXOBI H PEICHHUST; CTABUTH POOJIEMbI U 3a7a4H,
JIOITYCKAFOIIUE aJIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpOpMALHUEDi:

BJIaJIeTh HAaBBIKAMU TOJIy4eHUs: MHQOpMaAIK (U3NYECKOTO COEp>KaHMsI U3 UCTOUHUKOB
pPa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh IOWCK, aHAJIW3, CHCTEMaTH3alUI0 |
UHTEPIIPETannio HHHOPMALIUH PA3ITHYHBIX BUIOB U (JOPM Ipe/ICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCMOJb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTMHA B

PEHICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H OPraHU3allMOHHBIX 3aJad C CO6J'IIO,ZI€HI/I6M



TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJACpXKaHHMs B Pa3NUYHBIX (opMmarax C Y4ETOM
Ha3HayeHus: WHGOpPMAlMM M 1EJNEeBOM ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
MIPEICTABJICHHS U BU3YAIN3aLIH.

OBnazieHue yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMU:

1) oOwenwue:

OCYILIECTBIIATH OOIIEHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU JNESTEIILHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYAIMH U CMATYaTh KOH(QIUKTHL; Pa3BEPHYTO U
JIOTUYHO U3J1araThb CBOXO TOYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2)  COBMECTHas JEATEIbHOCTD:

MMOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHUIYaIbHON paboTHI;
BbIOMpATh TEMATUKY M METO/Ibl COBMECTHBIX ACHCTBUIA ¢ y4ETOM OOLINX UHTEPECOB, U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIWHUPOBATH
JIEUCTBUSA MO €€ JOCTUIKEHHIO: COCTAaBJIAThH IUIAH JEHUCTBUH, PACOPENCISATh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHON paboThI;

OLICHHMBATh KAaUYeCTBO CBOETO BKJIA/JIa U KaXKAOTO YYaCTHUKA KOMaH/bl B OOIIUN pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeayiaraTh HOBBIE MPOEKTHI, OIICHUBATh WJEH C MO3WILMU HOBHU3HBI, OPUTHHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYHIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IOBEAEHUE B Pa3IUYHbIX CHUTYalMsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITH MHUIIMATHBHBIM.

OBnazieHue YHUBEPCAIBHBIMU PETYISTUBHBIMU JEHCTBUSIMHU:

1) camoopranuzanus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIbHYIO AEATEILHOCTh B 001MacTu (U3UKH U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATH IUIaH PELICHUs PAacYETHBIX M KAYECTBEHHBIX 33J]1a4, IUIAH
BBITTOJIHEHUS] TMPAKTHUYECKOM paboThl ¢ Yy4ETOM HMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paciupsaTh paMKH1 y4eOHOro NMpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHU; AeNaTh
OCO3HAHHBII BHIOOD, ApIryMEHTUPOBATH €10, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a PEILICHHE;

OLICHUBATh IPHOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMHUPOBAHHUIO W TPOSBJICHHUIO JPYIUIMH B 007acTH (DHU3UKH,



MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

2)  CaMOKOHTpOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIbBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

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

MCTIOJIB30BATh MPUEMBI peIeKCHUH IS OLIEHKH CUTYaIH, BEIOOpa BEPHOTO PEIICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHHXKEHHIO; IPUHUMATh
MOTHUBBI U apTyMEHTBI APYTUX IIPU aHAJIU3€ PE3YNIbTATOB IEATEIbHOCTH.

3)  npuHsATHE CeOS U APYIUX:

MPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKH U JIOCTOMHCTBA;

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

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKY.

[IpenMeTHBIEe pe3ynbTaThl OCBOCHUS MPOrpaMMBI 1o ¢u3uke. B npouecce nzyuenus
Kypca Kypca (pusuku 6azoBoro ypoBHs B 10 kinacce o0ydaromuics HayqYuTcCs: 1€MOHCTPUPOBATH
Ha TIpUMeEpax pojb U MecTo (pu3uKH B (POPMUPOBAHUH COBPEMEHHOM HAyIHON KapTHHBI MHpPaA, B
Pa3BUTUHU COBPEMEHHOW TEXHUKH M TEXHOJIOTHi, B MPAKTUYECKOM 1E€ATEIbHOCTH
JIOJICH; yIUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (PU3NUECKHIX MOJIEIICH:

MaTepuajbHas TOYKa, WHEpLUaJbHas cucTtemMa OTcuéra, abCOJIOTHO TBEPAOE TEJO,
WJICaNIbHBINA a3, MOJEIN CTPOEHUS I'a30B, KUJIKOCTEN U TBEPABIX TEJI, TOUECUHBIN JIEKTPUYECKUN
3apsi Mpy pelieHu PU3NIECKUX 3314,

pacmno3HaBaTh Qpu3nUecKue IBIeHus (TPoIecchl) U OOBACHATH X HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOPUHU CTPOEHHUS BELIECTBA

U DJIEKTPOJIMHAMUKU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
cBOOOJIHOE Ta/IeHHE TeJl, IBUKEHHUE IO OKPY>KHOCTH, MHEPLIUs, B3aUMOACHCTBHUE Tell,

T dy3us, OpOyHOBCKOE JBMXKEHUE, CTPOCHUE KUAKOCTEH U TBEPBIX TEJl, U3MEHEHUE 00bEMa
TeJ MPU HarpeBaHUM (OXJIaKICHUH ), TEMJIOBOE PaBHOBECHE, UCTIApEHUE, KOH IEH Calus,
IUIaBJIEHUE, KPUCTAJUIN3allMsl, KUIIEHHE, BIa)KHOCTh BO3/1yXa, MOBBIIICHNE AAaBJICHUS ra3a pu
€ro HarpeBaHuM B 3aKPBITOM COCY/IE, CBSA3b MEXIYy apaMEeTPaMH COCTOSIHUSA ra3a B
M30IIpOLECCaX, JIEKTPU3ALUS TEJl, B3AUMOAECUCTBHE 3aps0B;

OINKCHIBATh MEXaHUYECKOE ABM)KEHUE, HUCIOJIb3Ysd (U3NYECKUE BEIMYMHBI: KOOpAUHATA,
yTh, NEPEMEILIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIa, UMITYJIbC Tejaa, KHHETHYeCKas
DHEprus, MOTEHIMANbHAS DJHEPTUs, MeXaHW4eckas paboTa, MeXaHWYecKas MOIIHOCTb;, MpHU
OMHMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKH CMBICT UCHOIB3YEMBIX BEIUYHMH, WX

0003Ha4YeHUsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BETUUHUHY



C APYTMMH BEIMYUHAMM;

ONMCHIBATh H3YYEHHBIE TEIUIOBBIE CBOMICTBA TEJI M TEIUIOBBIE SBJICHUS, HCIOJB3YS
¢u3nueckue BENWYHMHBL: JABJICHHWE Tasza, TeMIleparypa, CpenHss KUHETHYECKas SHEprus
XAa0THUYECKOT0 JBMKEHUS MOJIEKYJN, CpPEAHEKBAJApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprus, padora raza, kod(h(UIMEHT MOJEe3HOro IEHCTBUS TEIJIOBOTO
JIBUTATEIIS; IPU ONMCAHUH MIPABHIIBLHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHMII, HAXOTUTHh (OPMYJBI, CBSA3BIBAIONIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C JPYTUMU BEIMUUHAM;

ONMCHIBATh M3YYECHHBIEC AJIEKTPUUYECKUE CBOMCTBA BELIECTBA U AJIEKTPUUYECKUE SBIICHHS
(TIportecchl), UCTONB3Ys (PU3NYECKUE BEITUYMHBL AJIEKTPUUYECKHH 3apsijl, SJIEKTPUUYECKOE IOJIe,
HAnpsDKEHHOCTh  TOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIBI;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIHUUHY C APYTUMU BEIMUYNHAMU;

aHATM3UPOBATh (PH3MUECKUE TPOLECCHl W SBICHHSA, WUCIOJB3ysd (PU3MUECKUE 3aKOHBI H
OPUHLMIIBL 3aKOH BcemupHoro tarotrenus, |, II u III 3akonsr HploTOHA, 3aKOH cOXpaHEHUs
MEXaHUYECKON 3HEPruu, 3aKOH COXPAaHEHUsI UMITYJIbCa, IPUHLIMI CYNEPHO3ULIUN CUJI, IPUHLHUIT
paBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEIAHEH KHUHETUYECKOW HHEPrHMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMmIepaTypoil, MEepBbI 3aKOH TEPMOIAMHAMHKHU, 3aKOH COXPAHEHUS
AIIEKTPUYECKOT0 3apsna, 3akoH KyloHa, MpW 3TOM pa3niuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIPaKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIMMBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyarh yCIOBHUS UX O€30M1aCHOTO UCIIOIb30BaHUS B [IOBCEAHEBHON KU3HU;

BBINOJIHATh AKCIEPUMEHTHI 10 MCCIEJOBAHUIO (PU3NYECKUX SBIECHUI M IPOLECCOB C
UCMOJIb30BAHUEM MPSAMBIX, M KOCBEHHBIX H3MEpPEHHUH, Npu 3TOM (HOPMYIHPOBATH
npoOnemMy/3ajady W TUINOTE3y y4eOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEJJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD ONBIT U POPMYIUPOBATH BHIBOIBL;

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

UCCIIEIOBaTh 3aBHUCUMOCTH MeEXAy (U3HMUECKUMU BEIUYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpH OSTOM KOHCTPYMPOBATh YCTAaHOBKY, (DPUKCHpPOBAaTh pE3yJIbTaThl
MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKHX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JIeaTh BBIBOIBI
0 pe3yJibTaTaM UCCIIeI0BaHNUS;

coOmoaTh mpaBuia OE30MACHOTO TPyAa NpU TMPOBENECHUU HCCIEIOBAaHUN B paMKax



y4eOHOTO OJKCIEpPUMEHTa, Y4eOHO-UCCIEIOBATEIhCKOH W  TMPOEKTHOM JCATEIHHOCTH C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYIOBaHUS;

pemiate pacy€THBIE 3aJa4dl C SBHO 3aJIaHHON (DM3MUECKON MOJMENBIO, HCIIONb3YS
(du3uYecKre 3aKOHBI U MIPUHITUITBI, HA OCHOBE aHAIKM3a YCJIOBHS 3aJa4l BBIOMpaATh (PU3HUECKYIO
MOJICIIb, BBIICIATH (PU3MUECKHE BEIUYMHBI M (OPMYJIbI, HEOOXOIUMBIC Il €€ pelieHus,
MIPOBOANTH PACUETHI U OLIEHUBATH PEATbHOCTH MOJIYYCHHOTO 3HAYCHUS (DU3MYECKON BEITMUNHBI,

pemaTh KaueCTBEHHBIC 3a/1aUd: BBICTPAWUBATH JIOTMUYECKU HEMPOTHUBOPECUUBYIO LIETIOUKY
PacCyXXJICHUH C HCIOJIb30BAHMEM HM3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (PU3MUYECKHX
SIBIICHHI,

UCIONIb30BaTh TMPH pEIICHUH YYEOHBIX 3a7ad COBPEMEHHBIC HH(OPMAIOHHBIC
TEXHOJIOTUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAIIUU W TPEICTABICHHUS Y4eOHOU W
HAyYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHON W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATH MOJyYaeMyro HH(OpPMALINIO;

MIPUBOJIUTH TIPUMEPHI BKJIa/Ia POCCUHUCKHUX U 3apyOCKHBIX yUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU

M TEXHOJIOTHIA;

WCIIOIb30BaTh TEOPETUYCCKUE 3HAaHMS 10 (HU3MKE B TIOBCEAHEBHOM JKWU3HHM IS
oOecrnieueHrs 6€30MacHOCTH MpU OOpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMH YCTPONUCTBAMU, IS
COXpaHEHHUS 37I0POBBS U COOJIIOICHUS HOPM DKOJIOTHUECKOTO MOBEICHUS B OKPYXKAIOIIEH CpeJIe;

paboTtaTh B TpyNIE C BBIMOIHEHUEM Pa3UYHBIX COIMAIBHBIX pPOJEH, IUIAaHUPOBAThH
paboTy TpyNmbl, palMOHAIBHO paclpelnessaTh O0S3aHHOCTH W TUIAHUPOBATH JEATENBHOCTh B
HECTaHJAPTHBIX CHUTYallUsX, OICHUBATh BKJIAJ KaXXIOTO W3 YYAaCTHUKOB TPYIIIBI B pEUICHUE
paccMatrpuBaeMou poOIEMBI.

[IpenMeTHBIEC pe3ynbTaThl OCBOCHHUS MPOrpaMMEI 1o ¢u3uke. B npouecce nzyuenus
Kypca Kypca (pusuku 6azoBoro ypoBHs B 11 knacce oOydaromuiics HayqYuTCs: IeMOHCTPUPOBATH
Ha IpUMeEpax poJib U MeCTO (PU3UKHU B (HOPMUPOBAHIHU COBPEMEHHOW HayYHOU KapTUHBI MUpPa, B
pPa3BUTUU COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKOM IESITEIbHOCTH JIFOIEH,
[EJTOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTBHIBATh TPAHUIBI TPUMEHEHHUS W3YUYCHHBIX (U3NYECKUX MOJENeH: TOYEeUHBIH
SJIEKTPUYECKUM 3apsii, JIyd CBETa, TOYEYHBI HCTOYHUK CBETA, SJIEpHAsT MOJEIb aToMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO Siipa MPHU PelIeHu: PU3NIECKUX 3a]1a4;

pacmno3HaBaTh (U3MUYECKUE sBIECHUS (IIPOIECCH) U OOBSACHATH UX HA OCHOBE 3aKOHOB
DIIEKTPOJIMHAMUKHA M KBAaHTOBOHM (DM3HMKH: dJIEKTpUYEcKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHE MAarHWTOB, JJICKTPOMArHWUTHAs

WHIYKIUSA, JEHCTBME MArHUTHOTO TOJISI Ha MPOBOJHMK C TOKOM M JBMOKYIIHICS 3apsi,



3JIEKTPOMAarHUTHbIE KOJIeOaHHs M BOJIHBI, MPSIMOJIMHEWHOE PAacIpOCTPAaHEHHUE CBETa, OTpaXKeHHe,
npenomiieHue, WHTepdepeHnus, audpakius U TMONSIpU3ANUS CBETa, JTUCIEPCUs CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aTomMa BOJIOPOJIa, ECTECTBEHHAs U UCKYCCTBEHHAs! PaJlOAKTUBHOCTH;

OINMCHIBATh M3yYCHHBIE CBOMCTBA BelIeCTBa (AJIEKTPUUYECKUE, MAaTHUTHBIE, ONTHYECKHE,
ANEKTPUUECKYIO MPOBOAMMOCTb PA3IMYHBIX CPENl) U AJIEKTPOMATHUTHBIC SBJICHHS (IIPOLIECCHI),
UCTIONB3YS  (U3MUYECKUE BEIMYUHBL: DJICKTPUUYSCKUN 3apsj, CHIa TOKa, SJICKTPHUECKOE
HaIpsKEHUE, JIEKTPUUECKOE COIPOTUBIIEHHUE, PA3HOCTh MIOTEHLMAJIOB, JIEKTPOABUKYILAs CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTH
KaTYIIKH, YHEPTUsSl JIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TEPUOJa M YacToTa KoieOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3aps] U CHJIa TOKa B MPOIECCE TAPMOHHUYECKUX IICKTPOMATHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cuila JUH3bI, MPU OMUCAHUHM MPABUILHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUCHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINEC JAHHYIO (DU3UYECKYIO BEIHUMHY C APYTHUMH BETUIUHAMU;

OIHCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIOIB3YS (UIHUECKUE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETa, DHEPrus U
uMIynasc (OTOHA, MEpPUOJ TOoJypacmazia, SHEpPrusi CBsI3W ATOMHBIX SJEp, HpPHU OMHCAHUU
MpPaBUIBHO TPAKTOBATh (DU3UYECKUNM CMBICI HCIOJIB3YEMBIX BEJIMYMUH, UX OO0O3HAYCHHS U
SIMHMIIBI, YKA3bIBATh (POPMYJIBI, CBS3BIBAIONINE TAaHHYI0 (DM3MYECKYIO BEIMYUHY C JIPYTHMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAYCHUE (PU3NYECKON BEJTMUHHBI;

aHAIM3UPOBaTh (U3MUECKUE TMPOIIECCHl M SBIEHUS, UCHONb3Ys (U3MUECKHUE 3aKOHBI U
OpUHIMIBEL: 3aKk0oH OwMa, 3aKOHBI IIOCJIENIOBATEIFHOTO H TNApAICIBbHOTO COCAMHEHUS
MPOBOJHUKOB, 3aKkoH Jlxoynsa-JIeHa, 3akOH AJIEKTPOMArHUTHOM  MHIYKLUHMH, 3aKOH
MPSMOJIMHEMHOTO PacpoOCTpaHEHUsl CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHEe OHHITeHHa s GoTodddeKTa, 3aKOH COXpPaHEHUS HHEPruM, 3aKOH
COXpaHEHMsI HMIYJIbCa, 3aKOH COXPAHEHMsI DJIEKTPUUECKOIro 3apsiia, 3aKOH COXpaHEHUS
MaccoBOI'0 4YMclia, MOCTyJaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajna, IpU 3TOM pa3inyaTh
CJIOBECHYIO ()OPMYIUPOBKY 3aKOHA, €r0 MATEMAaTUYECKOE BHIPAKEHUE

1 ycioBus (TpaHuIlbl, 00JaCTH) TPUMEHUMOCTH;

ONpEIENATh HANPABJICHUE BEKTOPAa MHAYKIMM MATHUTHOI'O IOJI IPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OMHICHIBATH N300pakeHHE, CO3/1aBaeMOe TNIOCKUM 3€pKaJiOM, TOHKOW JTMH30M;

BBITIONHATh DKCIEPUMEHTHI 1O HCCIEIOBaHUIO (DU3MUECKUX SIBICHUN M TPOIECCOB C
HCITOJTh30BAHUEM TPSIMBIX, U KOCBEHHBIX U3MEPEHUM: PH ATOM (POPMYJIUPOBATH

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



MPEeJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTDH OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIATh TPSIMBbIE UM KOCBEHHBIC H3MEPEHHS (PU3NYSCKUX BEIUYHH, MPH 3TOM
BBHIOMPATh ONTUMAJIbHBIA CIOCOO HM3MEPEHHUS U UCIOJIb30BAaTh HW3BECTHBIE METOJbl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEeIOBaTh 3aBUCHUMOCTH  (PM3WYECKUX BEJIMYMH C HCIOJIb30BAHUEM MPAMBIX
U3MEPEHUIl: TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTaThl IMOJYYCHHOUN
3aBUCHUMOCTH (U3NYCCKUX BEIMYMH B BHUAEC TaOMUI W TpaduKoB, AelaTh BBIBOABI TIO
pe3ynbTaTam UCCIIEIOBaHHUS;

coOmofaTh mpaBuia OE30MacCHOTO TPyAa NpU MPOBEACHMM HCCIEAOBAaHUNW B paMKax
y4eOHOTO0 OIKCIEPUMEHTa, Y4eOHO-UCCIICOBATEILCKOH M MPOCKTHOW JESATEIBHOCTH C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TAOOPATOPHOTO 000PYIOBAHUS;

pemath pacy€THbIE 3aJaud C SBHO 3aJlaHHOM (DM3MYECKON MOMEbIO, HCIONb3Ys
dbuznyeckue 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UUYECKYIO
MOJICJTh, BBIICIATh (PU3NICCKUE BEIMUYMHBI W (QOPMYJIbI, HEOOXOIWMBIC IS e€ peleHus,
MIPOBOJIUTH PACUYETHI U OLICHUBATH PEAIBHOCTD MOTYYEHHOTO 3HaUeHUs (PU3NUECKON BETUYMHBI,

peniaTh KaueCTBEHHbIC 3a/1a4d: BBICTPAWBATh JIOTUYECKH HENPOTHUBOPEUMBYIO LIETIOUKY
paccykJIeHU C UCIOJIb30BAaHUEM H3YyYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH H (PU3MUEeCKHX
SIBIICHHI;

WCIIOJIb30BaTh TMPH PEIICHUHM Y4YEOHBIX 3a7ad COBpPEMEHHBbIC HWH()OPMAIMOHHBIC
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAIUU M TPEACTaBICHHUsS y4eOHOU W
HAyYHO-TIOMYJISIPHON HH(OpPMAIMK, TOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATH MOIyIaeMyr0 HH(GOPMAIIHIO;

OOBSACHITH TPHUHIMUIBI JEHCTBHUS MAaIllMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3ianyaTh yCIOBHS UX OE€30MaCHOTO MCIIONb30BAHUS B TIOBCETHEBHOM KU3HU;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCUHUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

WCIIOIB30BaTh TEOPETHUECKUE 3HAHUS 110 (DU3UKE B MIOBCETHEBHON KU3HU

s obecriedeHHus O€30MAaCHOCTH Tpu oOpalleHuu ¢ mpudopaMu M TEXHHUYECKUMU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbs U COOTIOEHUS HOPM DKOJIOTHYECKOTO MOBEICHUS B
OKpYKarollleil cpee;

paboTaTh B TpyHIE C BBIIOJHEHUEM pPa3IMYHBIX COIMAJIbHBIX pPOJEH, IUIAHUPOBAThH
paboTy TpyNmbl, pallMOHAIBHO DPACIPENETATh OOS3aHHOCTH W IJIAHUPOBATh JEATEIHHOCTH B
HECTAaHJAPTHBIX CHUTYalUsX, OLIEHUBATh BKJIAJ Ka)XXIOTO U3 YYAaCTHUKOB TPYIIIBI B pELICHUE

paccMaTpuBaeMoi IPOOIIEMBI.



B ¢denepanbHbIX W perHoHaNBHBIX TPOLEAYPAaX OLEHKM KadecTBa OOpa30BaHUS
UCIIONIB3YeTCs  TMepedyeHb (KoauduKaTop) pachpeleleHHbIX TI0 KJlaccaM — IPOBEPSIEMBIX
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBbI CPETHETO
o011ero o0pa3oBaHUs U AIEMEHTOB COACPKAHUS 1O (PUBHKE.

[IpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
obpazoBarenbHO Tporpammsel 10 (kimacc)

Kon IIpoBepsiemble IpEeAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
IIPOBEPSIEMOTO 00pa30oBaTeIbHONW IPOrpaMMBbl CPEeTHEr0 001LIero 0opa3oBaHus
pesyJbrara
10.1 JIeMOHCTpHPOBATH HA MPUMEPAX POJIb U MECTO (PU3UKHU B (HOPMUPOBAHHU

COBPEMEHHOW HAay4YHOU KapTUHBI MUPA, B Pa3BUTHUH 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, KUAKOCTEH H
TBEPABIX TEJ, TOYEYHBIH OIEKTPUYECKUIl 3apsia - TpH PEIICHUU
¢bu3nveckux 3a1aq

10.3 PacnioznaBate (usmueckue sBieHUs (Tpoluecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KUHETUYECKOH Teopuu
CTPOEHMsSI  BEIIECTBA W DJIEKTPOJMHAMUKU:  PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MaJeHUE Ted,
IBIDKEHUE TI0 OKPY)KHOCTH, WHEPIHS, B3aUMOJCHUCTBUE Tel; TUPPy3us,
OpOYHOBCKOE JBH)KEHHUE, CTPOCHUE )KUJKOCTEH U TBEPJIBIX TEJ, U3MEHEHHE
oObeMa Tel MpH HarpeBaHWM (OXJIAXKJICHWHU), TEIJIOBOE pPaBHOBECHE,
UCHapeHue, KOHJEHCallus, IUIaBJICHHE, KpHUCTAIM3alMs, KHUIIEHHE,
BJIQKHOCTh BO3]lyXa, MOBBHIIICHUE JAaBJICHHS Ta3a MPH €ro HarpeBaHWH B
3aKpBITOM COCYJ€, CBSI3b MEXAy IlapaMeTpaMH COCTOSHUS ras3a B
M30IIpoLeccax; AMEeKTPU3alus Tel, B3aUMOJIEHCTBHIE 3aps10B

10.4 OnuceIBaTh MEXaHUYECKOE JBWKEHHE, UCTIONb3Ys (PU3NYECKHE BETMUNHBL:
KOOpJAMHATA, IIyTh, IIEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena,
CWJIa, UMIIYJIbC Te€Ja, KMHETHUYECKAas DHEPrus, NMOTCHLMAIbHAS 3HEPIHUs,
MexaHuuyeckas paboTa, MeXaHWYecKass MOIIHOCTb; TP ONHCAHHUU
MPaBWJIbHO TPAKTOBaTh (PU3MUECKUNA CMBICT HCIOJIB3YEMBIX BEJIMYMH, UX
0003HAYeHMUsT M EIMHHUIBI, HaXOJUTh (OPMYIbI, CBA3BIBAIOIIUE JAHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU

10.5 OnucelBaTh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBICHUSA,
UCHoJb3ys (hU3MUEcKHe BEIMYMHBL: JaBJICHHUE ra3a, TeMIepaTypa, CpeaHss
KMHETUYeCKast SHEprus Xa0THUYECKOTO JBUKECHHUS MOJIEKYII,
CPEOHEKBAAPATUYHAs  CKOPOCTb  MOJEKYJ, KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHSAA »Heprus, pabora rasza, kod3(p(UIUEHT MOJE3HOTO JIEHCTBHA
TEIUIOBOIO JIBUTATelIsl; IPU ONMCAHUM NIPABUIIBHO TPAKTOBaTh (PU3UUECKUI
CMBICII UCHOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS] U €AMHUIIbI, HAXOAUTh
(GbopMyIibl, CBSA3BIBAIOIIME JaHHYIO (PU3NYECKYIO BEIUYHMHY C APYTUMU
BEJIMYMHAM




10.6

OnuceiBaTh  M3y4EHHBIE  DJIEKTPUYECKME  CBOMCTBAa  BEHIECTBA U
AJIEKTPUUYECKUE SIBICHUS (IIPOLECCHI), UCTIONB3Ys (PU3HUECKUE BETUYMHBI:
NEKTPUYECKUN 3apsl, DJIEKTPUYECKOE II0JI€, HANpPsIYKEHHOCTh I10JId,
IIOTEHIMal, PAa3HOCTb IIOTEHLUAJIOB;, IIPU ONHUCAHMM  IIPABUIIBHO
TPAKTOBATh (PU3MUECKUI CMBICI UCIOIB3YEMbIX BEIMYMH, UX 0003HAUCHUS
U eIMHUIBL; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE NAHHYIO (DU3MYECKYIO
BEJIMYUHY C IPYTUMHU BEJIIMYUHAMHU

10.7

aHAIM3UPOBaTh  (U3MUECKHWE TIPOLIECChl U SABICHUS, HUCIONB3YS
¢u3nveckre 3aKOHBI U MPUHLUIBL 3aKOH BceMHpHOTro TsaroteHusd, I, 11 u
IIT 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPIHH, 3aKOH
COXpaHEHUsS HMIYJbCa, MPUHUUIN CYNEPHNO3ULIMH CWJI, TMPUHIIMII
paBHOIIpaBUs  WHEPUUAIBHBIX  CHUCTEM  OTCYETa;  MOJEKYISPHO-
KMHETUYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeHE KHHETHYECKOM OHHEPruM TEIUIOBOTO JBUXKEHUS MOJIEKYT C
aOCONIFOTHOM TEMIEepaTypoil, MEpBBIA 3aKOH TEPMOJUHAMHKH; 3aKOH
COXpaHEHUs IEKTPUUECKOTOo 3apAa, 3akoH KyloHa; nmpu 3TOM pa3iandarhb
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKECHUE U
yCIOBUS (TPaHULIBI, 00JIACTH) IPUMEHHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPHHLUIBI JEHCTBHA MAallWH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3iuuyaTh yCJIOBUS HUX  0€30MacHOro
HCIOJIb30BAaHUS B IOBCEIHEBHON )KU3HU

10.9

BBIMOTHSATE 3KCIIEPUMEHTHI 110 HCCIEIOBAHUIO (PU3NYECKUX SIBICHHN H
MPOIIECCOB C WCIIOJNIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHH; MpH
3ToM (dopmynupoBarh mpoOieMy (3ahady) U TUNOTE3y Yy4eOHOro
IKCIIEPUMEHTA, COOMpaTh YCTAHOBKY M3 INPEUIOKEHHOTO 00OPYIOBAaHUS,
IPOBOAMTH ONBIT U (POPMYITHPOBATH BHIBOJIBI

10.10

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

10.11

WccnenoBath 3aBUCUMOCTH  MEXAY (U3HMUECKMMM BEJIMYMHAMHU C
UCIOJIb30BAaHUEM TIPAMBIX HW3MEPEHHWH; IpPH OTOM KOHCTPYHUPOBAaTh
YCTaHOBKY, (UKCHPOBATh  pe3yJbTaThl IOJYyYEHHOW 3aBHCHUMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOIWL U rpadUKOB, AeTaTh BBIBOJBI IO
pe3yabTaTaM UCCIIEeJOBAHUS

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 (PU3MUECKOW MOJIEINbIO,
UCHOJb3Ys (PU3HUECKHEe 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJIn3a yCIOBUS
3aJjauu BEIOUPATh (PU3NYECKYIO MOJIENb, BBIIENATh (PU3HMUECKUE BETUUUHBI
u (GopMynbl, HEOOXOAMMBIE IJIi €€ PELICHMs, IPOBOJUTH pacueThl U
OLIEHUBATh PEATIbHOCTH MOJyYEHHOTO 3HAUYCHUS (PU3HMUECKON BEITMYMHBI

10.14

Pemars Ka4eCTBEHHBIE 3a/1a4H: BBICTPANBAThH JIOTUYECKHU
HEMPOTUBOPEUMUBYIO IIEMOYKY PACCYKICHHH C ONMOpOd Ha H3YYEHHBIE




3aKOHBI, 3aKOHOMEPHOCTH U (bl/ISI/I‘IGCKI/Ie SABJICHUS

10.15

Hcnonp3oBaTh  mpu  pelieHMH  y4eOHBIX  3a/Jad  COBPEMEHHBIE
WH(POPMALIMOHHBIE  TEXHOJNOTHH JUIi TIOWCKA, CTPYKTYpUPOBAHHMA,
UHTEpIpETallMl U TpeACTaBiIeHHs Y4eOHOH U Hay4YHO-TIOMYJSPHOM
uHpOpMalUY, TOJYYCHHOM U3 pPa3IMYHBIX HMCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIHIO

10.16

[IpuBoaMTH, TpUMEpHI BKJIA/la POCCUHCKUX 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  OOpalleHWH ¢ TpubopamMu U
TEXHUYECKUMH YCTPOWCTBAMH, JUISI COXPAHEHUS 3I0POBbS U COOIIOCHUS
HOPM 9KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAOIIEH cperie

10.18

PaGorare B rpynme ¢ BBINOJHEHUEM Pa3IUYHBIX COIHUANBHBIX POJEH,
IUIAaHUPOBATh padOTy IPYIIIbI, PAllMOHAIBHO paclpeaesTh 00A3aHHOCTH U
IJJAHUPOBATh JI€ATEIIbHOCTh B HECTAaHAAPTHBIX CUTYyalUsAX, aJI€KBAaTHO
OLICHMBATh BKJaJ KaXJOr0 W3 YYAaCTHUKOB TPYyHIbl B PpEIICHHE
paccMmatrpuBaeMoi mpoOIeMbl

[Tposepsiembie ameMenThI coaepkanus (10 kmacc)

Kon
pasnena

IIpoBepsieMor
0 JJIEMEHTa

KOI[ HpOBCpHCMHC QJIEMCHTBI COACPIKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHN A

11 ®dusuka - Hayka o npuponxe. Hayunesle MeTonbl NO3HAHHUSA
OKpy’Karoliero Mupa. Posib skcriepuMeHnTa u TeOpHH B IIpoLecce
MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2 MonenupoBanue pu3nueckux sBIeHUN U mporeccoB. Hayunsie
runore3bl.  Pu3nyeckue 3aKOHbI W TeopuH. ['paHuULbI
OPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. IIpHHIMI COOTBETCTBHUSL.
Posb 1 MecTo Qpu3nku B pOPMUPOBAHUU COBPEMEHHOIN Hay4yHOU
KapTHUHBI MUPA, B IPAKTUYECKOHN NEATEIbHOCTH JIIOAEN

MEXAHUKA

2.1

KMHEMATHKA

2.1.1 Mexannueckoe arkeHne. OTHOCHUTEILHOCTE MEXAHHYECKOrO
nBwxeHus. Cucrema orcuera. Tpaekropust

212 [lepememnienne, CKOpOCTh (CpeaHssi CKOPOCTb, MI'HOBEHHAs
CKOPOCTbB) M YCKOPEHHE MaTepHAIbHOM TOUKH, UX MPOCKIMU Ha
ocu cucTeMbl KoopAuHAT. Cll0KeHUE NMepeMEeIeHUN U CII0KEHHe
CKOpocTen




2.1.3

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBH)KEHUE.
['padvku 3aBUCHMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHUS, MIyTH
U TIepeMEIICHHs] MaTepPUaIbHOM TOUKH OT BpEeMEHHU

214

CBoOogHOE MmajieHne. Y CKOpeHHue CBOOOTHOTO A ACHUS

2.15

Kpuonunerinoe JIBIDKCHHE. PaBHoMepHoOe JIBIDKCHHE
MaTepUaJIbHOM TOYKHM IO OKPYKHOCTH. YTJIOBasi CKOPOCTb,
nuHelHas ckopocth. [lepron u wacrora. LleHTpocTpemMuTeNbHOE
YCKOpEHHE

2.1.6

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

2.1.7

[Ipaktuyeckue paboTel. M3MepeHue MIHOBEHHOH CKOpOCTH.
HccnenoBaHue COOTHOIIEHUS MEXAY IYTSAMH, MPONAECHHBIMU
TEJIOM 32 IIOCJIEI0OBATEIIbHBIE PABHBIC IPOMEKYTKU BPEMEHU IIPH
PaBHOYCKOPEHHOM JIBMJKEHUU C HadalbHOM CKOPOCTBIO, PAaBHOMN
Hymo. M3yueHne nABMKEHUS IIApUKa B BA3SKOM JKHJIKOCTH.
N3yueHue nBMKEHUS Tejaa, OpOLIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

221

ITpuHuun otHocurensHOCTH ['anumesd. Ilepssii 3akoH HproToHA.
NHepuuanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHnun cyneprno3unuuu cuil

2.2.3

Bropoit 3akon HplooTOHa 111 MarepuaibHOM TOYKH B
uHepuuansHoi cucreme orcuyera (MCO). Tperuit 3akoH
HeroToHa 111 MaTepUaJIBHBIX TOYEK

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 CKOJBXEHHUS U CHIIa
Tperust nokos. Koaddurnuent tpenus. Cuna cOmpoTUBICHUS
IIpU ABMKCHUU TEJIA B ) KUAKOCTU HUJIU Ira3c

2.2.7

[ToctynaTenpHOE W BpalaTeNbHOE JBUKEHHE a0COIIOTHO
TBEPAOrO Tella

2.2.8

MoOMEHT cuiIbl OTHOCHTENBbHO OcH BpamieHus. Ilnedo cuubl.
VYcnosus paBHoBecust TBepaoro tena B UCO

2.29

TexHuueckue YCTPOMCTBA: MIOAIIUITHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

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




T€J1a, UMCIOIIECTO OCh BpalllCHUSA

2.3 3AKOHbI COXPAHEHN A B MEXAHUKE

231 Hmnynbc MaTepuaibHOW TOUKH, CUCTEMbl MAaTEPUAIIBHBIX TOYEK.
Himmynbe cHIThl 1 I3MEHEHNE UMITYJIbCa Tea

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 YIpPYyro
nepopMupoBaHHONW NpyXuHBL. [loTeHuManbHas >Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIN

2.3.7 [ToreHunanbHble M HENOTEHLMAJIbHbIE CHJIbL. CBSI3b pabOTHI
HEMOTEHIUANbHBIX CUJ C U3MEHEHHEM MEXaHHYeCKOH sHepruu
CHCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHUYECKON SHEPTUU

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9 TexHuueckue ycTpOMCTBA: ABM)KEHHE DPaKeT, BOAOMET, KOIIep,
MIPYKAHHBIN TUCTOJIET

2.3.10 [TpakTueckue padboTel. M3ydeHue cBsI3U CKOPOCTEH Ten Ipu
Heynpyrom yzaape. MccienoBaHue cBsi3M pabOThl CHIIBL €
M3MEHEHHEM MEXaHMUYECKOW YHEPTUH Teja

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

3.11 OCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH.
bpoynoBckoe aBwxkenue. [Auddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBHS YaCTHI] BENECTBA

3.1.2 Mopnenu cTpoeHHsl Tra30B, >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 Mogenb uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-
KMHETHUYECKON TEOPUHU HJI€AJIbHOTO ra3a

3.1.6 AOcomroTHas Temmeparypa Kak Mepa CpelHEed KHHETHYECKOU

SHEPruM TEIUIOBOTO JBMXKEHUA yacTull rasa. [llkama remmneparyp
KensBuna




3.1.7

VYpaBuenue Knanelipona - MenneneeBa. 3akon JlanbToHa

3.18

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

3.1.9

TexHUYeCKHE YCTPONCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTueckue paboTsl. 3mMepeHue mMacchl BO3yXa B KJIaCCHOM
KomHare. MccrnenoBaHue 3aBUCUMOCTH MEXIy IapameTpamu
COCTOSIHUS Pa3peKEHHOr0 rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonnHamuueckas cucrema. BuyTtpeHHss JHEprus
TEPMOIMHAMHUYECKON CHCTEMBI U CITIOCOOBI €€ U3MEHEHHUS

3.2.2

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

3.2.3

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

3.24

IlepBbIil 3ak0OH TepMoauHaMUKHU. [IpruMeHEHHe NEepBOro 3aKOHa
TEPMOJUHAMUKU K U30IIPOLECCAM. I'paduueckas
MHTEpIIpeTanus padoThl ra3a

3.2.5

TeroBble MamuHbl. [[pUHIUIIBI AEHCTBHUS TEIUIOBBIX MAIIWH.
[TpeoOpa3zoBaHus SHEPTUH B TEIIOBBIX MamnHaxX. Koadduiment
nosiesHoro aeicteus (manee - KIIJ) TeruoBoit mammnsl. [ukn
Kapno u ero KII/{

3.2.6

Bropoii 3akon TtepmoauHamuku. HeoOpatumocTh mponeccos B
npupojie. TemyoBble ABUraTead. OKOJOTHMYECKHE MpPOOIeMBl
TEIJIOOHEPTETUKH

3.2.7

TexHu4eckne yCTpOMCTBA: JIBUraTelb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOAUIBHUK, KOHIUIIUOHED

3.2.8

HpaKTI/IquKI/Ie pa6OTBI. I/I3MepeHI/Ie y,HeHBHOﬁ TCIINIIOCMKOCTH

3.3

AT'PEI'ATHBIE COCTOSAHMA BEHHIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [Tapoobpa3zoBanue u KoHJeHcauus. lcmapeHue M KHUIIEHHE.
VnenbHas TeIioTa napooOpa3oBaHHusl. 3aBUCUMOCTh
TeMIIepaTypbl KUIEHUS OT JIaBICHUS

3.3.2 AOcomoTHass ¥ OTHOCHTENbHAsh  BJIWKHOCTh  BO3JyXa.
Haceliennsiit nap

3.3.3 Tepnoe Temo. Kpucrammuueckue wu  amopdHble Tema.

AHU30TpONIUST CBOMCTB KpUCTAUIOB. JKUIKHE KpPHUCTaJLIbI.
CoBpemMeHHbIE MaTepUalIbl




3.34

[TnaBneHne W KpuUCTALIM3AIMA. YeIbHAs TEIUIOTa TIIABIICHHUS.
CyO6numanus

3.35 VYpaBHeHME TEII0BOro OagaHca
3.3.6 TexHuueckne  yCTpOMCTBAa: THUTPOMETP U ICHXPOMETP,
KaJIOpUMETD, TEXHOJIOTHH HOJTyYeHUS COBpPEMEHHBIX
MaTepHaloB, B TOM YKCIIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU
3.3.7 [TpakTrueckue paboTel. Mi3MepeHne BIaXKHOCTH BO3yXa
4 SJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATHUKA
41.1 OnekTpu3anus Tl  DJeKTpuyeckuid 3apsn.  JBa  Buua
AIIEKTPUUYECKHX 3aPsI0B
41.2 IIpoBOTHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUIECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsaaoB. 3akon Kynona
415 DnexTpuyeckoe mosie. HampskeHHOCTh SJIEKTPHUYECKOro MOJs.
ITpuHnun CYNEPIO3ULIUU. JInnun HaIPsKECHHOCTU
AIIEKTPUYECKOTO OIS
4.1.6 Pabota cun snekrpocratudeckoro mojs. [lorennuman. PasHocTh
MOTEHIMAJIOB
4.1.7 IIpOBOIHMKM M AUDIEKTPUKH B IIOCTOSIHHOM 3JIEKTPHYECKOM
noje. JlusnekTpuueckas IpOHULAEMOCTb
4.1.8 OnekTpoeMKocTb. KonaeHcatop. DIEKTPOEMKOCTh ILIOCKOIO
KOHJIEHCAaTOpa. DHEPTHUs 3apsHKEHHOTO KOHJICHCATOPa
4.1.9 TexHudueckne  yCTpOWCTBA:  JJEKTPOCKOIN,  JJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE DJIEKTPONpPUOOPOB,
KOHJIEHCATOp, KCEPOKC, CTPYUHBIN TPUHTED
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
4.2.2 Hanpsioxenune. 3akon Oma 1j1s ydacTka 1enu
4.2.3 DJIEKTPUUECKOE COIMPOTHUBIICHHE. Y ICIbHOE CONMPOTUBIICHHUE
BEIIIECTBA
424 [locnenoBarensHOE, MapaielibHOE, CMEUIAHHOE COEIUHEHUE




IMPOBOIHHKOB

4.2.5

Pabota snexkrpuueckoro Toka. 3akoH Jxoyis - Jlenna

4.2.6

MOH_[HOCTB QJICKTPHYCCKOI'0 TOKa

4.2.7

anekTponBKymas cuia (mamee - 3JIC) u  BHYyTpeHHee
CONPOTUBIICHHE MCTOYHMKA TOKa. 3akoH Oma [y MOJIHOU
(3aMKHYTOM) 35ekTpuueckoi enu. Koporkoe 3aMmbikanue

4.2.8

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

4.2.9

DneKkTpuuecKkuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBonuuku. CoOCTBEHHass W MPUMECHAs! 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

TexHUYecKrne YCTpPOMCTBA: aMIIEPMETpP, BOJBTMETP, PEOCTAT,
WCTOYHUKHU TOKa, 3JIEKTPOHArPEBATEIbHBIE pUOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIH  AMON,  TEPMHUCTOPHI U  (OTOPE3UCTOPHI,
IIOJIYIIPOBOXHUKOBBIN TUOM, TAJIbBAHUKA

4.2.14

[Ipaktuueckue paboTbl. M3yueHune CMENIaHHOTO COEAMHEHUS
PE3UCTOPOB.

U3smepenne OJIC uCTOYHMKA TOKa U €ro BHYTPEHHETO
cornportuBienus. Habmoaenue snexTposinza

[IpoBepsiemble TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM

obpasoBarenbHOU Tiporpammsl (11 kimace)

Kon ITpoBepsiemble IpeIMETHBIE PE3YJIBTAaThl OCBOCHHS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MPOrpaMMBbl CpEHETr0 00111er0 00pa3oBaHUs
pe3yJprara
111 JIeMOHCTpHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKHU B (HhOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH
U TEXHOJIOTMM, B IIPAKTUYECKOM NEATEIBbHOCTH JIOAEH, LEIOCTHOCTh U
€IMHCTBO (U3NYECKOIN KapTHUHBI MUpa
11.2 VY4uTeIBaTh TIpaHULBl IPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJAEIEH:

TOYECUHBIA DJIEKTPUYECKUN 3apsil, sACpHas MOJENb aTOMa, HYKJIOHHAas
MOJI€TIb aTOMHOTO si/ipa MPpHU pPelIeHUH PU3NUYECKHUX 3a]au




11.3

Pacnio3naBate ¢usndeckue sBieHHS (Mpolecchl) W OOBSACHATh WX Ha
OCHOBE 3aKOHOB 3JICKTPOJMHAMUKHU ¥ KBAHTOBON (DU3UKH: DJICKTPUUYECKAS
MIPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKa, B3aUMOJICHCTBME MArHUTOB, OJCKTPOMArHUTHAs  WHIYKIIHS,
JCWCTBUE MArHUTHOTO TOJIsI HA MIPOBOJHUK C TOKOM M JIBMDKYIIUHCS 3apsi,
ANEKTPOMATrHUTHBIC KoJeOaHus u BOJIHEI, PSIMOJTMHEHOE
pacrpocTpaHeHHE CBETa, OTpPaKEHHWeE, IpeoMIIeHHe, HHTepdhepeHus,
TUQPAKIUS U TOJISPU3AIHS CBETa, JUCTIEPCUS CBETA, OTOIIECKTPUICCKHIA
addext (poroaddekT), cBeTOBOE TaBICHUE, BOSHUKHOBEHHE JIMHEWYATOTO
CIeKTpa  aToMa  BOJOPOAA,  €CTECTBEHHass W HMCKYCCTBEHHas
palnOaKTUBHOCTD

11.4

OnwuchIBaTh M3yYCHHBIC CBOWCTBA BEIIECTBA (JIEKTPHUECKUE, MATHUTHEIE,
ONTUYECKUE, DJJICKTPUUYECKYIO IMPOBOJUMOCTD PA3IMUYHBIX Cpel) |
AJIEKTPOMArHUTHBIE  sIBJICHHUS  (TPOLIECCHI), HCIONB3Yys  (pu3mueckue
BEJIMYMHBI:  DJIEKTPUYECKHA  3aps], CHJIa TOKa, JJIEKTPUYECKOE
HaNpSOHKCHUE, DIIEKTPUYECKOE COMPOTUBIICHUE, PA3HOCTh IOTCHIIUAJIOB,
ONIC, pabora TOKa, WHAYKIHS MAarHUTHOTO IOJIS, cuia Awrepa, Cuiia
JlopeHIla, WHIYKTUBHOCTh KATYIIKH, OJHEPTUs JJICKTPUYECKOTO H
MarHMWTHOTO TIOJICH, TMEePUOJ W YacTOTa KOJCOaHW B KoJeOaTeIhHOM
KOHTYpe, 3apsii M CcWila TOKa B TMPOIECCe TapMOHHYECKUX
JIEKTPOMArHUTHBIX KoJieOaHWM, (POKYCHOE pACCTOSIHHE W ONTHYECKas
CUJIa JIMH3BI;, MPU OMHMCAHUK TPABUIBHO TPAKTOBATh (U3NYECKUN CMBICI
WCIOJIb3YEMBIX BEIUYHMH, HX OO0O3HAYCHWS W CIUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIIME TAHHYH (DU3HUYECKYIO BEIMYHHY C JIPYTUMHU
BEITMYMHAMUA

11.5

OnuchiBaTh HM3YYECHHBIC KBAHTOBBIC SIBIICHHUS W TPOIECCHI, HCIOIB3YS
(bu3nyYecKre BeIHMUMUHBI: CKOPOCTh IEKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI
¥ YacToTa CBETa, DHEPrusi W HUMIYIbC (OTOHA, MEPUOJ MOIypacraia,
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]I/I3I/IpOBaTL (bI/I3I/I‘-IeCKI/Ie IMpONHCCChI 151 SABJICHUA, HCIIOJIb3YA

dbuznveckue 3aKOHEI u MPUHLIUIIBIL: 3aK0H Oma, 3aKOHEI
MOCJIeIOBATEIbHOTO U MapaJJIeIbHOTO COEIMHEHHS] MPOBOJHUKOB, 3aKOH
Hxoyna - JleHuma, 3akOH 3JIEKTPOMArHUTHOM  MHAYKUHH, 3aKOH

MPSIMOJIMHENHOIO PAacHpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKCHMS CBETA,
3aKOHBI MPEJIOMIICHUS CBEeTa, ypaBHeHUe OiHIuTelHa Ui poTodddexra,
3aKOH COXpAHEHMsI DSHEPIUH, 3aKOH COXPAHEHMsI MMIIYJIbCa, 3aKOH
COXPaHEHMs JJIEKTPUUECKOro 3apsiia, 3aKOH COXPAHEHUsS MacCOBOTO
4uclla, HOCTyJaTel bopa, 3aKOH pajMOakTUBHOIO pacnaja; IpU 3TOM
pasnuyaTth CIOBECHYIO (DOPMYIHPOBKY 3aKOHAa, €ro MaTeMaTHYeCKOe
BbIpQ)XEHUE U yCIOBHUS (TPaHULIBI, 00JIACTH) TPUMEHUMOCTH

11.7

Onpe;[enﬂn, HampaBJICHUC BCKTOpa MWHAYKIHWUW MArduTHOTO  ITOJIA
MPOBOJHUKA C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHua

11.8

Ctpouth U OMUCHIBaTH M300pakeHHE, CO37aBAEMOE IJIOCKUM 3€pKajoM,
TOHKOHW JIMH30U




11.9

BBIMONHATE AKCIIEPUMEHTHI IO UCCIIEAOBAHUIO (PH3MUECKUX SIBJICHUU H
MPOIIECCOB C HWCIOJB30BaHUEM TPSIMBIX W KOCBEHHBIX HM3MEpPEHUM; Tpu
3ToM GOPMYIMPOBaTh MpoOseMy (3amady) W THIOTE3y Y4eOHOro
HKCIEPUMEHTa, COOUpaTh YCTAaHOBKY M3 MPEAJIONKEHHOTO 000pYIOBaHMA,
MIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOJIBI

11.10

OcymecTBiATh NpsIMbIE M KOCBEHHbIE U3MEPEHUs! (PU3MUECKUX BEINYMH;
IIPU 3TOM BBIOMpPATh ONTHUMAIBHBIA CHOCOO M3MEPEHUS U HCIOJIb30BAThH
U3BECTHBIE METO/BI OLIEHKH ITOTPEIIHOCTEN N3MEPEHUN

11.11

HccnenoBaTh 3aBUCHMOCTH (PM3UYECKUX BEIMYMH C MCIIOJIb30BAaHHEM
NPSIMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl IMOJYYEHHOHW 3aBHUCHUMOCTH (DU3MYECKMX BEJIMYUMH B BHJE
TaOIUI ¥ TPapHKOB, AETATh BEIBOBI IO PE3yJIbTaTaM UCCIIETOBAHHS

11.12

Cobmroath mpaBuiia 0€30MacHOrO TPYAa MPU MPOBEIACHUH HCCIICIOBAHUI
B paMKax Yd4eOHOro OSKCIEPHMEHTa, Y4eOHO-HCCIIEN0BATEIbCKOW U
HPOCKTHOW JEATEIBHOCTU C UCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOIMCTB
1 1a00paTopHOTO 000PYIOBAHUS

11.13

Pemarp pacdeTHble 3amaud C SIBHO 3a/JIaHHOM (DU3WYECKOW MOJICIBIO,
UCIONB3Ys (PM3HUECKUEe 3aKOHBI M MPUHITUIIBI, HA OCHOBE aHAlIM3a YCIOBUS
3a1a4u BI)I6I/IpaTI) (1)I/IBI/I‘I€CKYIO MOJ€CJIb, BBIACIATH (1)I/IBI/I‘ICCKI/IG BCIINYNHBI
u (GopMyInbl, HEOOXOAMMBIE NJIsl €€ pEHICHUs, MPOBOIAUTH pacdeThl U
OILICHUBATH peaJ'H)HOCTB HOJ'Iy‘-IeHHOFO 3HAYCHUA @1/131/1%01(01?1 BCIINYHNHBI

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  TpH  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; pa3nuyarh YCIOBHs HUX O€30MacCHOr0 WCMOJIb30BAaHUS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBomuTe mpuUMepsl BKIaAa POCCUHUCKUX M 3apyOEKHBIX YUYCHBIX-
(GU3MKOB B Pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIEro
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TeOpeTUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
s o0ecriedyeHuss O€30MAacCHOCTH MpH  oOpalieHMH ¢ NpudopaMu H
TEXHUYECKMMHU yCTPOICTBAMU, 711 COXPAHEHUs 3[J0POBbs U COOIIOAECHUS
HOPM 9KOJIOTHYECKOT 0 MIOBEICHUS B OKpYXKarolei cpene

11.19

PaboTtarh B Tpymnme ¢ BBINOJIHEHHUEM pPAa3JIMYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy IPYIIIBI, PAllIOHAIBHO paclpenesaTh 00I3aHHOCTH U
IJIAHUPOBATh JI€ATEIbHOCTh B HECTAaHAAPTHBIX CHUTYyalUsX, aJIeKBAaTHO
OLICHMBATh BKJIAJ KaXJIOTO0 M3 YYaCTHMKOB TpPYINIbl B peIlIeHHe
paccMaTpuBaeMoi MpoOIeMBbI




[Tposepsiembie aneMenThI coaepkanus (11 kmacc)

Kon Kon [IpoBepsieMble I€MEHTBI COAEPKaHUS
paszena | mpoBepsiemMor
0 DIIEMEHTA
4 DJIEKTPOIAMMHAMUKA
4.3 MATHUTHOE ITIOJIE. DJIEKTPOMAT'HUTHA A UHAYKIMA

43.1 ITocrossHHblE ~ MarHuThl.  B3auMopnencTBue  IMOCTOSIHHBIX
MarHuToOB

4.3.2 MaruutHoe mnojne. BekTtop marHuTHOM wuHAyKuuH. [Ipunimn
cynepno3uiuu. JIuHum MarHuTHOM MHAyKUMH. KapTuHa nuHun
MarHUTHON MHIYKIIUH TOJIS TOCTOSTHHBIX MarHUTOB

4.3.3 MarunutHoe mose MpoBOAHHMKA ¢ TOKOM. KapTuHa nuHuil mosis
JUTMHHOTO TPSIMOTO TPOBOJAHUKA W 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 OJ1C unayKuMHU. 3aKOH 31EKTPOMarHuTHOM MHAYKIuu Papanies

4.3.9 Buxpesoe anexrpuueckoe nozie. 9JC nHAYKIHUU B IPOBOAHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM T10JIE

4.3.10 [TpaBuiio Jlenna

4311 NunyktuBHOCTE. SBNeHue camounaykuun. DJIC caMoOMHAYKITNU

4.3.12 DHeprusi MarHuTHOTO TIOJISI KATYIIKA C TOKOM

4.3.13 ONeKTpOMarHUTHOE MOJIe

4.3.14 TexHuueckue yCTpOWCTBA: IIOCTOSIHHBIE MarHuThbl,
AIIEKTPOMAarHUThI, 3JEKTPOABUTaTENb, YCKOPUTENH
AJIEMEHTApHBIX YaCTHUIl, UHAYKIIMOHHAS NI€Yb

4.3.15 [TpakTuyeckue paboThl. M3ydeHne MarHuTHOTO MOJIst KaTYIIKHU C

ToKkOM. McciaenoBanue IOEWCTBUS IIOCTOSHHOIO MarHura Ha
paMKy ¢ TokoM. HccnegoBaHue SIBI€HUS SJIE€KTPOMArHUTHOU

WHIYKIUU




KOJIEBAHM 11 BOJIHBI

5.1

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEGAHMA

5.11

KoneobarensHas cHUCTEMA. CBoOogHbIe KOJICOaHUS.
['apmonnueckue konebanus. llepwoxa, dacToTa, aMmIuIMTyna |
¢aza kosieOaHui

5.12

IIpyxvHHBIN MagsTHUK. MaTeMaTU4eCKUN MassTHUK

5.13

YpaBHeHHEe TapMOHMYECKHX KoyieOaHuwii. KuHemaTumdeckoe u
JTUHAMHYECKOE OMKCAaHUE KOJIeOATeTbHOTO IBUKCHUS

5.14

[IpeBpalienre 3Heprun Mpu rapMOHUYEecKuX kojedanusx. CBs3b
aMIUTMTYBI KOJICOAHWI WCXOIHOW BEIMYUHBI C aMIUIUTYIAMH
KoJie0aHui ee CKOPOCTU U YCKOPEHUS

5.15

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

5.16

3aKOH COXpaHEHUsI DHEPrUU B HJICATHHOM KOJeOaTeIIbHOM
KOHTYpe

5.1.7

BeiHyX1eHHBIC MEXAHUUYECKUE KoJe0aHus. Pe3onanc.
PesonancHass kpuBas. BwIHYyXIEHHBIC 3JICKTPOMArHUTHBIC
KoJIeOaHus.

5.18

ITepemenHsbIi ToK. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.

5.19

MOoMHOCTh TEPEMEHHOTO TOKA. AMIUIUTYAHOE U JEHCTBYIOIIEE
3HAUYE€HHE CUJIbI TOKA U HATIPSKEHUS

5.1.10

Tpancopmarop. IIpousBoacTBo, mepenaya u MOTpediieHHUE
AIIEKTPUYECKOM  DHEpPruu.  ODKOJOTHYECKHE  PUCKU  IpHU
IIPOU3BOJICTBE NIEKTPUYECKON SHEPIruH. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPT U B TOBCETHEBHOM JKU3HU

5.1.11

TexHuveckue ycTpoiicTBa: ceicMorpad, JeKTPUIECKH 3BOHOK,
JIMHUM JJIEKTponepeaayd

5.1.12

[IpakTrueckue paboThl. MccnemnoBaHue 3aBUCHMOCTH TEpUOA
MajibIX KOJIeOaHHM I'py3a Ha HHUTH OT AJIMHBI HUTU U MACCBL
rpy3a. MccnemoBanue TepeMEHHOTO TOKa B LENH W3
MOCJICZIOBATEIbHO COCTUHEHHBIX KOH/ICHCATOPa, KATYIIKH 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 BOJTHBI

5.2.2 Wutepdepeniys u audpaxims MEXaHHIeCKUX BOJIH




5.2.3

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp
3ByKa
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3JI€KTpOMaI‘HI/ITHBI€ BOJIHBI. Ycaopus H3JTy4YCHUA
QJICKTPOMArHuTHBIX BOJIH. Bzanmnuas OpHUCHTAlUs BEKTOPOB E, B

1 U B 3JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe

5.25

CBoiicTBa ANIEKTPOMArHUTHBIX BOJIH: OTPa)KeHUE, TPEIIOMIICHUE,
nonspuzanusi,  audpakuus,  uHTepdpepeHims.  CKOpocTb
AIIEKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH. IIpumeHeHune
3JIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

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

5.2.8

TexHu4yeckne  yCTpOWCTBA:  MY3bIKaJbHBIE  WHCTPYMEHTHI,
yIbTPa3ByKOBasi TUArHOCTHKA B TEXHUKE M MEAHIIMHE, pajaap,
PaaNoONPUEMHHK, TEJIEBU30p, aHTeHHa, TeiedoH, CBU-neup

5.3

OIITUKA

531

[IpssMonuHENHOE pacIpOCTpaHEHUE CBETa B OJHOPOJIHOM Cpelie.
JIyud cBera

5.3.2

Otpakenue cBeTa. 3aKOHbI OTpakeHHs cBera. [locTpoeHue
N300paXeHU B IJIOCKOM 3epKajie

5.3.3

HpeJIOMJIeHI/Ie CBCTa. 3aKOHEI MMPCIOMJIICHUA CBCTa.
AOCOIIOTHBIHN IMOKA3aTelIb IMPEIIOMJICHU A

5.34

[Tonnoe BHyTpeHHee oTpakeHue. [IpenenbHblid yroa MOJHOTO
BHYTPEHHETO OTPaKEHUS

5.35

I[I/ICHepCI/I}I cBera. CI0XKHBII 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

Hpenenm NIPpUMCHUMOCTHU FCOMCTpHHGCKOﬁ OIITUKHU

5.3.8

Wntepdepennust cera. KorepeHTHbIE HCTOUYHUKU. Y CIIOBHS
HaOMI0IeHNS MaKCUMYMOB 171 MUHHMYMOB B
UHTEPPEPEHIIMOHHONH  KapTUHE  OT  JABYX  CHH(]a3HBIX
KOTEPEHTHBIX HCTOYHUKOB
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Hubpaxnus cBera. [ludpakuuonnas pemietka. YcioBue
H3.6JIIOI[CHI/I$I T'JIaBHBIX MaKCUMyMOB npu nagcHun
MOHOXPOMAaTHYECKOI0 CBETa Ha JU(PPAKIIMOHHYIO PELIETKY

5.3.10

[Tonsipusanus ceera




5.3.11

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

5.3.12

[Mpaktrueckue paboThl. M3MepeHne mokasarens MpeOMIICHUS.
HccnenoBanue CBOWCTB M300pakeHWi B nmH3ax. HabmioneHue
JIMCTICPCHH CBETa

6 RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH
6.1 ['paHubl TPUMEHUMOCTH KJIaCCHYECKOM MexaHHuKHU. [locTtynaTel
TEOPUH OTHOCUTENILHOCTH: MHBAapUAHTHOCTb MOAYJISL CKOPOCTH
CBETa B BaKyyMe, MPUHLIUI OTHOCUTEJIbHOCTH DUHINITeHHA
6.2 OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JICeHHE BPEMEHU U
COKpAIllEHUE JUTUHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTUIIBI
6.4 CBsi3b Macchl ¢ SHEprued W UMIYJIbCOM CBOOOJHOM 4YacCTHIIBI.
DHeprus MoKosi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
7.1 SJIEMEHTBI KBAHTOBOI OIITUKU
711 @®ortonbl. Dopmyna [lnanka cBs3u sHeprun (OTOHA C €ro
4acTOTOMH. DHEPrusi  UMIYIbC (OTOHA
7.1.2 OtkpeiTie u wuccinenaoanue Gorodpdekra. Ombiter AT
CroneroBa. 3akoHsl hoTorhdexTa
7.1.3 VYpaBHenue DiHIITeHA 115 poTorddekTa. "KpacHas rpanuna”
dboTtoarddexra
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  uwactun.  Bomuel ne  Bpoiins.
KopnyckynsapHo-BonHOBOM nyanusMm. Judpakius 37IeKTpOHOB
Ha KpUCTaJIax
724 CrnoHTaHHOE W BBIHYXJECHHOE M3JIy4eHHE. YCTPOHCTBO H




MIPUHITUTT PabOTHI J1azepa

7.2.5 Texauveckue YCTpOMCTBA: CIIEKTPAJTbHBII aHajau3
(criexkTpocKkoI), 1a3ep, KBAHTOBBIN KOMIIBIOTEP
7.2.6 [TpakTuyeckue paboTel. HabmroneHne TMHEHYATOro 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-uznydeHus. BiusHHe pagMOaKTUBHOCTH
Ha JKUBBIE OPTaHU3MBI
7.3.3 OTkpbiTHE TPOTOHA M HeWTpoHa. HykioHHas Mojens siapa
['eiizenbepra - MBanenko. 3apsn sapa. MaccoBoe 4ucio sipa.
N3oTomnsl
7.3.4 Anbga-pacnaa. ONEKTpPOHHBIM M TO3UTPOHHBIN OeTa-pacman.
[Mamma-uznyyenue. 3aKoH paAlOaKTUBHOTO pacraja
7.3.5 OHeprus CBA3M HYKIOHOB B sAnpe. Snepuble cuibl. [ledekt
Macchl sIpa
7.3.6 Snepusie peakiuu. [lenenue u cCUHTE3 sep
7.3.7 Snepusiii peaktop. Tepmosaepubiii cunrtes. I[Ipobnemsr u
NEPCIEKTUBBl SIEPHOW SHEPTeTUKH. DKOJOTHUYECKHE AaCITICKTHI
AJIEPHON YHEPTETUKH
7.3.8 DneMeHTapHbIe YAaCTULIBI. OtkpriTHE MIO3UTPOHA.
DyHAaMEHTAJIbHBIE 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 BJIEMEHTHI ACTPO®U3UKU
8.1 Bun 3Be3pnoro neba. Co3Be3nusi, sIpKUE 3BE3[IbI, MJIAHETHI, MX
BUJMMOE IBH)KEHUE
8.2 Connevnast cucrema. [lmanersl 3emHO# rpynmbl. [lmaHeTsi-
TUTaHThl ¥ UX CIIYTHUKH, KApJIHMKOBBIE IJIAHETHl. Maibie Tena
ConHe4YHOM cUCTEMBI
8.3 Comnre, hotocdepa u armochepa. CotHeUHass aKTUBHOCTh
8.4 Ucrounnk sneprun CoJiHIIA U 3BE3T
8.5 3Be3/1bl, WX OCHOBHBIC XapaKTEPHCTUKU: Macca, CBETUMOCTH,

paguyc,  TemmepaTypa, HMX  B3aUMOCBsA3b.  Jlmarpamma




"CIeKTpadbHbIA KJACC - CBETUMOCTH'". 3Be3/bl TJIABHOM
MIOCJIEI0BATENBHOCTH. 3aBUCUMOCTh "'Macca - CBETUMOCTB'' IS
3Be3]] I1aBHOU MOCIIEA0BATEIbHOCTH

8.6 Buytpennee ctpoenue 3Be3. COBpeMEHHbIE MPEACTABICHUS O
IPOUCXOXAECHUN U 3Bomtonuu CosiHIA M 3Be3[. OTambl KU3HU
3Be3]

8.7 Mineunbiii I[lyte - Hama ["amaktuka. CnupaiibHasi CTPYKTypa
["anakTuky, pacnpezeneHue 3Be3l, raza u nouid. [lonoxenue u
nemxenne Comnna B [amaktuke. [lnmockas u cdepuyeckas
noacucTtemsl ['ajlakTuku

8.8 Tunsl ranaktuk. Paguoranaktuku u kBazapsl. UepHble ABIPHI B
A7Ipax TaJlakKTUK

8.9 Bcenennas.  Pacmmpenne  Bceenennoit. 3akon — XaOb6ma.
Pasz0eranne ramaktuk. Bospact u paamyc Bcenennoii, Teopus
bonbuioro B3peiBa. Monens "ropsiueit Beenennoit". PenukroBoe
U3ITy4YeHUe

8.10 Macmrabnass ~ ctpykrypa  Bcenennoil.  MeraranakTuka.
Hepemennsie mpo0i1eMbl aCTpOHOMUH

TemaTuueckoe IVIAHUPOBaAHHUE

10 xaace
KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uu¢posbIe)
pa3ieioB u TeM Konrpoabnsie IIpakruyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
MporpamMmMbl padoTbI padoTbI
pecypcsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
11 ®dusuka u ) but6mmoreka [IOK
" Meromsl https://m.edsoo.ru/7f41bf72



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

Hay4HOI'0

MMO3HAHUA
Hroro mo pazmeny 2
Pasnen 2. MEXAHUKA
bu6nmmoreka [IOK
2.1 Kunemaruka 5
https://m.edsoo.ru/7f41bf72
bu6nmmoreka [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 pazneny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

OCHOBEI
31 MOJIEKYJISIPHO- 9 bubnuotexa [JOK
" KMHeTHYeCKoil https://m.edsoo.ru/7f41bf72
TEOPHUH
OcHOBBI bubnuotexa [JOK
3.2 10
TEPMOJIUHAMHUKHI 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 pazgeny 24

Paznen 4. 3JIEKTPOJAUHAMUKA

bu6mmoteka [IOK
4.1 DOmnekrpocratnka 10
https://m.edso0.ru/7f41bf72
IlocTrostHHBIH
BIEKTPUYECKUMN
bu6mmoreka [IOK
4.2  Tok. Toku B 12

Pa3InYHbIX

cpenax

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

22

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

11

9HeKTp0MaFHHTHa

SI UHIYKLHS

Htoro no pazneny

11 1

11

Paznen 2. KOJIEBAHUSA U BOJIHbBI

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

c

Mexannueckue 1

bu6mmoreka [IOK

2.1 3IeKTPOMAarHUTHBI 9 https://m.edsoo0.ru/7f41c97
¢ KoJieOaHus C
MexaHn4eckue u bu6mmoteka [IOK
2.2  3NEeKTPOMArHUTHBI 5 1 https://m.edsoo.ru/7f41c97
€ BOJTHBI c
bu6mmoreka [IOK
2.3  Omnruka 10 https://m.edso0.ru/7f41c97
c
Hroro no paszneny 24

Paznes 3. OCHOBBI CIIELIUA

3.1

OCHOBBI
CIelraibHON
TEOPHUH

OTHOCHUTCIBHOCTHU

JbHOM TEOPUU OTHOCUTEJLHOCTH

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

c
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Hroro no pazneny

4

Pa3znen 4. KBAHTOBAS ®PU3UKA

bu6nmmoreka [IOK
OJeMEeHThI
4.1 6 https://m.edsoo.ru/7f41c97
KBaHTOBOM ONTUKHU
C
bu6nmmoreka [IOK
4.2 CrpoeHue aToma 4 https://m.edsoo.ru/7f41c97
[¢
Bbu6nuoreka [JOK
4.3 ATtomHOE SapO 5 https://m.edsoo.ru/7f41c97
c
Hroro no pazgeny 15

Paznen 5. JIEMEHTBI

DneMEeHThI
5.1 acrtpoHOMHHM H

acTpopU3UKH

Htoro no pazneny

ACTPOHOMMHU U ACTPOPU3UKU

7

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97

¢

Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

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

[NPOTPAMME
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