


HHOACHUTEJBbHAA 3AIINCKA

[TporpamMma mo ¢u3uke 6a30BOro ypoBHS Ha YPOBHE CpeIHEro o0Iiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJIOKEHUH M TpeOOBaHUU K
pe3yibpTaTaM OCBOCHHS OCHOBHOW oOpa3oBareiabHOM mporpammbl, npeactaBieHHbIx B I'OC COO, a Ttakxke ¢ yuérom denepalbHOW padboueit
pOrpaMMbl BOCIUTAHUS M KOHLEIINH IPerogaBaHus ydeOHoro npeamera «dusnka» B 00pazoBaTeNbHBIX opranusanusax Poccuiickoii @enepanumy,
peaNM3yIONMX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Conepxanue porpaMMBbl TI0 (PU3HMKE HAIPABICHO Ha (hOPMHUPOBAHUE ECTCCTBCHHO-HAYYHOW KapTHHBI Mupa oOydarommuxcst 10—11 kmaccoB npu
oOyueHuu ux usrke Ha 6a30BOM yPOBHE Ha OCHOBE CUCTEMHO-/IEATEIHbHOCTHOTO o1xoa. [Iporpamma o ¢usuke coorBercTByeT TpedoBanusam GI'OC
COO k mIaHupyeMbIM JTUYHOCTHBIM, MPEIMETHBIM M METaNpPEIMETHBIM pe3yibTaTaM OOyUeHHMs, a TaK)KE YYUTHIBAET HEOOXOJIMMOCTh peaiu3aiiiu
MEXIPEIMETHBIX CBsA3CH (DM3MKU C €CTeCTBEHHO-HAYYHBIMH Y4eOHBIMHU IpeaMeTamu. B Heil omnpenenstoTcs OCHOBHBIC IeNU M3y4eHHs (PU3MKU Ha
YPOBHE CpeJIHET0 0011ero 00pa3zoBaHus, INIAHUPYEMbIE PE3YJIbTaThl OCBOCHHS Kypca GU3UKU: JIMYHOCTHBIE, METAIPEIMETHBIE, TPeIMETHBIC (Ha 6a30BOM

YPOBHE).
ITporpamma no (pu3MKe BKIIOYAET:

IUTAHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca PU3UKH Ha 6a30BOM yPOBHE, B TOM UHUCIIE MPEAMETHBIE PE3YNIbTaThI M0 rojiaM 00yUeHUs;
coziepkaHue yueoHoro npeamera «Du3nkay 1mo rojgaM o0ydeHusl.

du3nka Kak Hayka o HanboJsee oOIUX 3aKOHAX MPUPOAbI, BBICTYIAs B KaueCTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIECTBEHHBIH BKJIAJ B
cUCTeMY 3HaHUM 00 okpyskatotieM Mupe. LLIkonbHbIN Kype pU3NKH — CUCTEMOOOPA3YIOLIHI 111 €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, IOCKOJIbKY
¢u3nyeckre 3aKOHBI JIE)KaT B OCHOBE IMPOIECCOB M SBJICHUN, H3ydyaeMbIX XUMHeEW, Ouosnoruei, ¢usnueckoi reorpadpueid u acTpoOHOMHUEH.
Hcnonp30BaHre M aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUM OIpeNessieT XapakTep U pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTUH B cepe SHEpPreTHKH,
TPAHCIOPTA, OCBOCHUSI KOCMOCA, MOJy4YEHHsI HOBBIX MaTe€pHajoB C 33JJaHHBIMHM CBOWCTBAMM U Apyrux. V3ydyeHue (pu3MKu BHOCUT OCHOBHOM BKIJIAJ B
(GbopMHpOBaHHUE €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa OOydaromuxcs, B (OPMHUpOBAHHME YMEHUN NPUMEHATh HAyYHBIH METOJ TO3HAHHS IpHU
BBITTOJIHEHUH UMU YY€OHBIX UCCIICIOBAHUIM.

B ocHOBY Kypca (usnku Ui ypoBHSI CpeJHETO 0OLIero oOpa30BaHMs TOJIOKEH P/l UACH, KOTOPBIE MOXKHO PACCMaTPUBATh KaK MPUHIIMITBI €T0
HIOCTPOCHHUSL.
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Hoes yenocmnocmu. B COOTBETCTBUU C HEH KypC SIBISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COJAEPKUT MaTepuall U3 BCEX Pa3/eloB (U3UKH,
BKJIIOUAET KaK BOMPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKHU.

Hoes cenepanuzayuu. B cooTBeTCTBHU ¢ HEll Marepuan Kypca Gpu3MKu 00beUHEH BOKPYT (pusmueckux Teopuil. Benymmm B Kypce sBisieTcs
(dbopMUpOBaHUE MIPEJICTABICHUI O CTPYKTYPHBIX YPOBHSX MaT€pPUH, BEIIECTBE U MOJIeE.

Hoes cymanumapuzayuu. Eé pcanursanus nmpearojara€t MCIoJb30BAHUC I'YMAHUTAPHOI'0 IMMOTCHIMAIa (bHSH‘ICCKOfI HayKH, OCMBICIICHUC CBA3H
Pa3BUTHA (1)I/ISI/IKI/I C pasBUTUCM 06III€CTBa, a TaK’KC C MUPOBO33PCHUCCKNMU, HPABCTBCHHBLIMHA U 3KOJIOTHYCCKUMU HpO6JI€MaMI/I.

Hoes npuknaonou manpaeirennocmu. Kypc (U3MKHM Tpeanojaraet 3HAKOMCTBO C IIMPOKMM KPYrOM TEXHHYECKHX M TEXHOJIOTHMYECKHX
MIPUJIOKEHUH U3YUYEHHBIX TEOPHUIl U 3aKOHOB.

Hoes sxonocuzayuu peaau3yeTcst IOCPEACTBOM BBEICHHS 3JIEMEHTOB COICPIKAHUS, MOCBSIIEHHBIX KOJIOIHUYSCKUM MpobieMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBbI C PA3BUTHEM TEXHHUKH W TEXHOJOIHH, a TakKe OOCYXKICHHs MPOOJEM pPaIlOHAIBHOTO MPUPOIOINOIb30BAHHS M IKOJOTMIECKOM
0€e30I1aCHOCTH.

CrepXHEBBIMU JJIEMEHTaMH Kypca (U3WKH HAa YpOBHE CpeAaHero oOIiiero oOpa3oBaHUs SBISIOTCS (U3MUECKHe Teopuu ((GpopMHUpOBaHUE
MPEJICTABICHUH O CTPYKTYpe MOCTPOCHHS (PU3NYECKOU TEOPUH, poiu (HyHIaMEHTATbHBIX 3aKOHOB U MPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUIX O
MPUPO/Ie, TPAaHUIIAX TPUMEHUMOCTH TEOPHUH, IJIsi OTTMCAHUsI €CTECTBEHHO-HAYYHBIX SIBJICHUW U TIPOIIECCOB).

CurcTeMHO-eSTeIbHOCTHBIN MOJIX0J] B Kypce (U3MKH peanu3yercss MpeXKIe BCEro 3a CUET OpraHM3allMU AKCIEPUMEHTATbHON AESITEeIbHOCTU
obyuarommuxcs. [y 6a30BOro ypoBHs Kypca (PU3MKH — 3TO UCHOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB U 1a00paTOPHBIX
paboT, KOTOpble B MporpamMme Mo (Gpu3nke oObEeJUHEHBI B OOIIMM CIHUCOK YYEHMUECKHX MPAaKTHUYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe
71a00paTOPHBIX pabOT, IPOBOJUMBIX JJISI KOHTPOJIS U OLEHKH, OCYIECTBIAETCS yYaCTHUKaMHU 00pa30BaTEIbHOTO MpoIiecca UCXOAsl U3 OCOOEHHOCTEH
IUTAaHUPOBAHMS U OCHaleHus kaObuHeTa pusuku. [Ipu aTom obecrieunBaeTcs oBIaileHue 00yJarolUMUCI YMEHUSIMHU IPOBOIUTH KOCBEHHbIE U3MEPEHUS,
MCCIIEIOBAaHMS 3aBUCUMOCTEN (PU3HMUECKUX BETMYMH U TTOCTAHOBKY ONBITOB MO MPOBEPKE MPEIOKEHHBIX THITOTES.

Bonpnioe BHMMaHME yenseTcs pemeHNI0 PAaCUE€THBIX M KAUeCTBEHHBIX 3a/1ad. [Ipu aToM a1 pacy€THBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3a1a4H C
SBHO 33J1aHHON (pU3MYECKON MOJEINbI0, MO3BOJSIONINE MPUMEHITh W3Y4YE€HHBIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjenia Kypca, Tak U
MHTErpUpPYs 3HAHUSI U3 Pa3HbIX pa3/esioB. g KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 33/1aHUS Ha O0bSICHEHHE TPOTEKaHUsI GU3NYECKUX SIBIICHUIN
U TPOLIECCOB B OKPY’KAIOIIEH )KU3HU, TpeOyrolue BbIoopa (hru3nyeckoi MOJeNH JUIsl CUTYallMH IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ TpeboBanusmu I'OC COO k MaTepualibHO-TEXHUYECKOMY oOecrieueHIo yueOHOoro nporiecca 0a30BbIi ypOBEHb Kypca (hU3HKH
Ha YpPOBHE Cpe/iHero o0Iero oOpa3oBaHMs JOJDKEH M3ydyaTbCs B YCIOBMSX IPEAMETHOrO KaOMHETa (U3UKU WIM B YCIOBHUSX MHTETPUPOBAHHOIO
KaOMHEeTa MPeJIMETOB €CTECTBEHHO-HAYYHOT0 IMKJIa. B kabuHeTe GU3uKu T0KHO OBITh HE00X0AUMOE J1abopaTopHOe 000PYJOBAHUE [Tl BHITIOJTHEHUS
yKa3aHHBIX B [IpOrpamMmMe 1o (pU3MKe yYeHUYECKUX IPAKTUYECKUX paboT U IEMOHCTPALMOHHOE 000pyJOBAHUE.

JlemoHCTpannoHHoe 000pyaoBaHue (GOPMHUPYETCS] B COOTBETCTBUH C MPUHIIUIIOM MHHHMAIBLHOW TOCTATOYHOCTH M O0OECIICUYMBACT TTOCTAHOBKY
MIEPEYUCIICHHBIX B IMpOrpaMMe Mo (HU3MKE KIIOUEBBIX JIEMOHCTpAIMil Js HCCIEAOBAaHUSA H3Y4YaeMbIX SIBICHUNW W TPOLECCOB, IMIUPUUYECKUX H
(dyHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHM.

JlaboparopHoe oOopymoBaHue JUIS YICHHUECKUX MPAKTHUYSCKUX PAdOT GOopMHUpYeTCsS B BUIC TEMATHUYECKUX KOMIUICEKTOB M 0OCCIICUYMBACTCS B
pacuére OIHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. Temarnueckue KOMIUIEKTHI J1a0OpaTOpHOTO OOOpYIOBaHUS JOJDKHBI OBITH MOCTPOCHBI Ha
KOMIUICKCHOM UCTIOJIb30BaHUH aHATIOTOBBIX U IU(DPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIC IIU(PPOBHIX JIA00PATOP HA.

OCHOBHBIMU LETSIMH U3Y4YEHUS (PU3UKU B 001IEM 00pa30BAHUU SBIISIOTCS:

dbopMHpOBaHHE WHTEpPECa M CTPEMIJICHUS OOYYArOMIMXCSl K HAYYHOMY HW3YYCHHIO TPUPOIbI, PAa3BUTHE HMX HWHTEIUICKTYyaJIbHBIX U TBOPYCCKHX
CIIOCOOHOCTEM;

pa3BUTHE MIPEJCTABICHUN O HAYYHOM METO/I€ MTO3HAHUS U (JOPMUPOBAHUE UCCIIEOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(hopMHpOBaHNE HAYYHOTO MUPOBO33PEHMSI KaK pPe3y/bTaTa U3Yy4eHUsI OCHOB CTPOEHUSI MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;
(dbopMupoBaHHE YMEHUI OOBACHATH SBICHUS C UCIIOJIb30BaHUEM (DPM3MUECKUX 3HAHUI U HayYHBIX JOKA3aTEeIbCTB;

(hopMHpOBaHUE MIPEICTABICHUN O posid (PU3UKH JUTSl pa3BUTUSI IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTrkeHHe 3THX Ieliell 00ecreuynBaeTcsl pelieHHeM CIEAYIOIIUX 3a/ad B MpoIecce U3y4YeHUsT Kypca (HU3MKH Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHMUs:

MPUOOPETEHNE CUCTEMBbI 3HAHUN 00 00mUX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsIX, BKJIIOYAs MEXaHHUKY, MOJEKYISpPHYIO (U3HKY,
AJIEKTPOJIMHAMHKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DHU3UKH;

(dbopMUpOBaHHE YMEHUH IPUMEHSITH TEOPETHUECKHUE 3HAHUS TSI 00BICHEHUS (PU3NUECKUX SBICHUN B IPUPOE U IS IPUHATHS MPAKTUYSCKUX PEIICHHA
B IIOBCETHECBHOM KH3HMU,

OCBOEHHUE CIOCOOO0B pEIIeHHs] Pa3TUYHbIX 33]a4 C SBHO 33/JIaHHON (PU3MYECKON MOJeNbo, 3a/1a4, MOAPA3YyMEBAIOLINX CAMOCTOSTEIILHOE CO3/IaHUE
(hU3UYIECKOI MOJIeTH, aIEKBaTHON yCIIOBUSM 3a/1a4H,

MMOHUMaHNEe (U3UIECKUX OCHOB M IPUHITUIIOB IEUCTBUS TEXHUUECKHUX YCTPOMCTB M TEXHOJIOTHYECKUX MPOIIECCOB, MX BIUSHUS HAa OKPYKAIOIIYIO CPEIY;
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OBJIAJICHHEC METOJIaMU CAMOCTOSATEIHHOTO TUTAHUPOBAHMS W TPOBEACHUS (DM3MUECKHUX SKCIIEPUMEHTOB, aHAM3a M HMHTEPIpETarui WH(OpMAINH,
onpeereHus: JOCTOBEPHOCTH MOJyYEHHOIO PE3yibTaTa;
CO3JIaHUE YCIIOBHUM JJISI pa3BUTHUSL YMEHHUI IPOEKTHO-UCCIIEIOBATEIIBCKON, TBOPYECKOU IESATEIbHOCTH.

Ha usydyenue ¢usuku (0a30BbIl ypOBEHb) Ha YPOBHE cpeaHero obmiero oopasoanusi orBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 vaca B
Heqneno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipeniaraemsrii B mporpamme 1o (pusuke nepeyeHb J1a00paTOPHBIX U MPAKTUIECKUX paOOT SIBIISETCS PEKOMEHIOBAHHBIM, YUUTENb JEJIaeT BEIOOD
IIPOBE/IEHUS J1IAOOPAaTOPHBIX PadOT U ONBITOB € Y4ETOM MHIMBHIYyaIbHBIX 0COOEHHOCTEH 00yYaroIXCs.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3neu 1. ®u3nka 1 MeTOABI HAYYHOI'O NIO3HAHUS

®uznka — Hayka o npupoje. Haydunsle MeTObI TO3HAHUS OKpYKaroIero Mupa. Posip dkcnepuMenTa U TEOPUH B IIPOLIECCE MO3HAHUS PUPOJIBI.
DKCIIepUMEHT B (hU3HKe.

MonenupoBanue pu3ndecKux siBICHUN U miporieccoB. Hayunsie runote3sl. usndeckre 3aKOHBI U TEOPUU. | paHUIIBI TPUMEHUMOCTH (PU3NYECKIX
3aKOHOB. [I[pHHIIUIT COOTBETCTBUA.

Ponb 1 MecTo pu3uKu B OPpMUPOBAHUN COBPEMEHHOM HAyYHOU KapTUHBI MUpPa, B TPAKTUYECKON AESITETbHOCTH JTIOACH.



Jlemoncmpayuu

AmnanoroBble 1 IU(POBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKH.

Pa3zpen 2. Mexanuka
Tema 1. Kunemamuka
Mexanundeckoe aBrxeHrne. OTHOCUTEIBLHOCTh MEXaHUYECKOTo BMxKeHUs. Cructema otcuéra. Tpaektopus.

[lepemernienue, cKopocTh (CpemHsisi CKOPOCTb, MIHOBEHHAsi CKOPOCTb) M YCKOPEHUE MaTepUabHOW TOYKH, UX IMPOCKIMU HA OCHU CHCTEMBI
koopauHar. CliokeHue NepeMEIIeHU U CII0)KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPAMOJIMHEHHOE BIKeHUE. [ padiku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIepEMELICHHS
MaTepUaIbHOU TOUKHU OT BPEMEHHU.

CBoOoaHoe nagenue. Y cKopeHrue CBOOOIHOTO MaICHHS.

KpuBonunelinoe nBuxeHue. J[BMKEeHHME MaTepUalbHOM TOUKH MO OKPYKHOCTHU C MOCTOSIHHOW MO MOJAYII CKOPOCTBIO. YTJIOBasg CKOPOCTb,
nuHeiHas ckopocth. Ileproa n yacrorta obpamienus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHUYEeCKHE yCTPOICTBA U TPAKTUUECKOE TPUMEHEHHUE: CITUIOMETP, ABMKEHUE CHAPSIIOB, LIETTHBIE U peMEHHBIC TIEPEIaUu.
Jlemoncmpayuu
Mopaenb cucteMbl OTCUETa, UILTFOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

Hpeo6pa30BaHMe JBIKEHHUU C HCHOIb30BaHHEM MIPOCTBIX MCXaHU3MOB.



[Tagenue Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habntonienue arxeHus Tena, OpolIeHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHus CBOOOIHOTO MaeHHUS.

Hanpasnenue ckopocTu pu IBUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

N3ydeHne HepaBHOMEPHOTO JBUKCHHSI C IIEJIBIO ONPEICIICHISI MTHOBEHHON CKOPOCTH.

HCCJIG[[OBaHI/IC COOTHOHICHUA MCKAY ITYyTAMU, HpOfIIIGHHBIMPI TCJIOM 3a IMOCJICA0BATCIIbHBIC PABHBIC ITPOMCIKYTKH BPCMCHU ITPU PABHOYCKOPCHHOM
JABHMOKCHHUU C HadaJabHOH CKOpPOCThBIO, paBHOﬁ HYIIIO.

N3yuenune nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

N3yuenne nBukeHus tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocuTensHocTH ["anunes. Ilepssiii 3akoH HeroToHa. MHEepumanbHble CUCTEMBI OTCUETA.

Macca rena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HeroToHa fuist MatepuanbHoi Touku. Tpetnii 3akoH HproTOHA 17151 MaTepUanbHbIX
TOYEK.

3akoH BceMHUpHOro TsaroteHus. Cuna Tsoxectu. [lepBas kKocMuyeckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenust (mokosi, ckonbxkeHus, kaueHus). Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHHS CKOJBXEHHUS U CHJIAa TPEHUS IOKOS.
Koaddunment tpenus. Cuna conpoTUBIEHUS IPU JBUKEHUH Tela B )KUAKOCTU WM rase.
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[ToctynarensHoe U BpamareabHOE ABMKCHUE aOCOTIOTHO TBEPIOTO TeEa.

MoOMEHT Cuiibl OTHOCUTENILHO OCH BpaieHus. [1nedo cuibl. Y cnoBus paBHOBeCUs: TBEPAOTO Tea.
TexHnueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: TOAIIUITHUKY, IBU)KEHHE HCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBiieHME MHEpUUH.

CpaBHeHHE MacC B3aUMOICHCTBYIONIUX TEl.

Bropoii 3akoH HeroToHa.

H3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT JedopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U MaJCHUH.

CpaBHeHHE CUIT TPEHUS TIOKOSI, KAYEHUS U CKOJTBKECHHS.

VYcnoBust paBHOBecHst TBEPAOTO Tena. Bubl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBuxeHust Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

HccnegoBaHue 3aBUCUMOCTH CHUII YIIPYroCcT, BO3HUKAKOINHUX B IMPYKUHE U PC3NHOBOM 06pa3ue, OT UX I[C(pOpMaL[I/II/I.



HccnenoBanue ycinoBuii paBHOBECUS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.
Tema 3. 3akonvl coxpanenusn 6 mexanuke

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH (Tena), CUCTEMBI MaTCpHUAJIbHBIX TOYCK. I/IMHy.]'II)C CHUJIBI U M3MCHCHHUEC HMIIYJIbCa TCJIa. 3aKoH COXpPaHCHUA
HUMITYyJIbCA. PeakTuBHOC IBMXKEHHE.

PaGora cuiibl. MOLIHOCTH CHJIBI.
Kunerrueckas sHEprust MaTepUaibHOM Toukd. Teopema 06 H3MECHEHNH KHHETHYECKON SHEPTHH.

[TorennuanpHast 3Heprus. [loreHnmanpHas S3HEpPTUs ynpyro aeGOpMUPOBAHHOHN MPYKUHBL [loTeHIIMAIbHAS SHEPTHS Tella BOJIM3U MOBEPXHOCTH
3emMin.

HOTCHIII/IaJII)HBIe 1 HENIOTCHIMAJIbHBIC CUJIBI. CBs3b pa60T1)1 HCIMOTCHIHAJIBHBIX CHJI C U'BMCHCHHEM MEXaHUYECKOM OHCPIUH CUCTEMBI TCJI. 3aKkoH
COXpaHCHUA MEXaHHYEeCKOM OHCPI'Uu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUYECKHE yCTPOICTBA U TPAKTUUECKOE TPUMEHEHUE: BOJOMET, KOTIED, MPYKUHHBIN MUCTOJIET, IBHKCHHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktrBHOE NBHKEHUE.

[Tepexon MOTeHNIUATHHON YPHEPTHH B KHHETUUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenne abCOMOTHO HEYNPYTOro yaapa ¢ MOMOIMIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSTHUKOB.



HccnenoBanue cBsA3U pabOTHI CHIIBI C K3MEHEHUEM MEXaHWYECKOM SHEPTUH Tella Ha MMPUMEPE PACTSHKEHUsSI PE3MHOBOTO JKI'yTa.

Paznen 3. MoaekyaspHas Gu3uKa 1 TePMOAUHAMMUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU meopuu

OcHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKON TEOPUM U UX OMbITHOEe oOocHOBaHUE. bpoyHoBckoe nBuwxkenue. uddysus. Xapakrep
JBIKEHUS ¥ B3aUMOJICHCTBUS YaCTHI] BelecTBa. Moienu CTpOeHuUs Ta30B, )KUKOCTEH 1 TBEPIBIX TENl M 00BSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE ATHX
Mozeinend. Macca u pazmepsl Mosekyn. KonnuectBo BenectBa. [locrosnnas ABoraapo.

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

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU UAEaIbHOro raza. AOCONIOTHAsE TeMIleparypa Kak Mepa
CpellHEe KMHETHYECKOM 3HEpruu TEIIOBOro JABMKEeHMs 4dactull rasza. lllkana temmneparyp KensBuna. ['a3oBble 3akoHbI. YpaBHeHHMEe MeHaeneeBa—
Kunaneiipona. 3akon Jlanprona. M3omporieccsl B ueaibHOM ra3e ¢ TOCTOSHHBIM KOJIMYECTBOM BetiecTBa. [ padudeckoe npeacTaBieHue H30MPOILIECCOB:
M30TepMa, U30X0pa, u306apa.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE MTPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BEIIeCTBa, (PoTorpaduu MOJIEKysI OPraHMIECKUX COCTUHEHUM.

OnbIThl 10 AP PY3UN KUAKOCTEN U Ta30B.

Mopenb OGpOyHOBCKOTO JIBHKCHHSI.

Mopnens onbira IlITepHa.
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OnbITHI, JOKA3bIBAIOIIME CYIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMO/ICHCTBHS.

Moens, HILTFOCTPUPYIOLIas IPUPOTY AaBIICHHS ra3a Ha CTCHKH COCYy/Ia.

OnBITH, HIUTIOCTPUPYIONIME YPAaBHEHHE COCTOSHUS HJICATLHOTO T'a3a, H30MPOIIECCHI.

Vuenuueckuii sxcnepumenm, 1ab6opamophwvie pabonul

Omnpenenenre Macchl BO3yXa B KJIACCHON KOMHATE HA OCHOBE M3MEPEeHUN 00hEMa KOMHATHI, TABJICHHS U TEMIIEPATypPhl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXK/TY ITapaMeTpaMu COCTOSHUS pa3pe:KEHHOTO ra3a.

Tema 2. Ocnoevt mepmoouHamuku

TepmoauHaMuveckas cucteMa. BHYTpeHHsIs SHEPTUsl TEPMOIMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ n3MeHeHus. Kom4ecTBo TeIoThl 1 padoTa.
BHyTpeHHsIs 3HEpPTHsl 0THOATOMHOTO UACALHOTO T'a3a. BUbI Terionepeaauu: TerionpOBOIHOCTh, KOHBEKIIHS, U3TyICHHE. Y ISIbHAS TEIUIOEMKOCTh

BCIIICCTBA. KonnuecTBO TEmIOTHI Ipu TeruIonepeaauc.

[Tonatue o0 anmabatHoM mpouecce. [lepBblit 3akoH TepMmoaMHaMUKHU. I[IprMeHeHHMe mepBOro 3akoHa TEPMOAMHAMUKU K H3O0MpOIeccaMm.
I'padmueckas nHTepnperanus padboThl raza.

Bropoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh IPOLIECCOB B MMPUPO/IE.

TennoBeie Mammubl. [IpuHIMOBL AeWCTBUS TEMJIOBBIX MamiuH. [IpeoOpazoBaHMs SHEprHMM B TEIUIOBBIX MamMHax. KosdduimeHTt mosie3Horo
neiictBus TenaoBoi MamuHbl. ki KapHo 1 ero ko3 puieHT noyie3Horo AeicTBrs. DKoJ0rndeckue npoOaemMbl TEMIO3HEPTETUKH.

TexHUYEeCKrEe yCTPOICTBA U TPAKTUUECKOE TPUMEHEHNE: IBUTATEIh BHYTPEHHETO CTOPaHMsl, OBITOBOM XOJIOAMIBHUK, KOHIUITHOHED.
Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEpPIruu Tella IpU COBEPIIEHUH pabOThI: BBUIET MPOOKU M3 OYTBHIIKM MO AEHCTBHEM CXATOTO BO3JyXa, HarpeBaHHE
a¢upa B TaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOIEMOHCTPALIHS).
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N3menenue BHyTpeHHEHN 2HEpruu (TeMIepaTyphbl) Teja Mpu Terionepeaaye.

OmnpIT 10 aguabaTHOMY PACUIMPEHHUIO BO3IyXa (OMBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATEIs.
Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. azoevie nepexoonvt

[TapoobpazoBanue u KoHAeHcanus. Mcmapenue u kuneHue. AOCOTIOTHAS U OTHOCHTEIbHAS BIIAXXHOCTh BO3ayXa. HackIeHHbIN map. Y aenpHas
TeIUI0Ta NapooOpa3oBaHus. 3aBUCUMOCTh TeMIIEPaTyphl KUIIEHUS OT JaBJICHHUS.

Teépmoe teno. Kpucrammmueckne u amop@HbIe Tena. AHU30TPOIUS CBONCTB KpUCTAILUIOB. JKuakue kpuctamisl. COBpeMEHHBIC MaTepHUAIIbI.
[InaBnenue u KpucTauM3anys. Y aenbHas TeroTa miasienus. CyonuMarus.

ypaBHCHI/Ie TEIIOBOro OataHca.

Texnuueckue YCTpOﬁCTBa U HNPAKTHYCCKOC NPHUMCHCHHUEC: TUTPOMCTP U IMCHUXPOMCTP, KAJTOPUMETP, TCXHOJOTHU IMOJYYCHHS COBPECMCHHBIX
MaTrepurajIoB, B TOM YUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX MAPOB.
Kunenue npu noHW>KEHHOM JaBICHUU.
Crioco0ObI M3MEPEHHS BIAKHOCTH.

Ha6HIOHeHHe Harp€BaHHtA U IJIABJICHHUA KPUCTATINIMYCCKOr0 BEICCTBA.
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JleMOHCTpanust KpUCTAJLIOB.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

I/ISMepeHI/Ie OTHOCUTEIBLHOHN BIaKHOCTH BO3ayXa.

Pa3znen 4. DiekTpoauHamMuka
Tema 1. Inexmpocmamuka

OnexkTpuzanus Teia. OJEKTpUuecKuil 3apsia. J(Ba Buaa siekTpuuyeckux 3apsanaoB. IIpoBOAHMKHM, OUAJIEKTPUKUM U MOJYNPOBOJHUKU. 3aKOH
COXpaHEeHUs dJIEKTPUYECKOT0 3apsiaa.

Bsaumopeiicteue 3apanoB. 3akoH Kynona. TodeuHslil anekTpuuecKuil 3apsia. JnekTpuueckoe nosie. HanpskEHHOCTh 3JIEKTPUYECKOrO MOJIS.
[IpuHIUI Cyneprno3uIuy JIEKTPUUECKUX MTosiel. JIMHNN HanpsKEHHOCTH dJIEKTPUYECKOTO MTOJISL.

Pabora cun snexrpocratuueckoro mnojs. IloreHuuan. PasHocTs moreHiuanoB. [IpoBOJHUKHM M AMDJIEKTPUKU B 3JIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpudeckass IpOHULIAEMOCTb.

OnektpoéMkocTh. KoHmeHcaTop. DieKTpoEMKOCTh IIIOCKOTO KOHCHCATOpa. DHEPTus 3apsHKEHHOTO KOHICHCATOPA.

TexHuueckne yCTpoWCTBa U INPAKTUYECKOE IPUMEHEHHE: JJIEKTPOCKOIN, JJIEKTPOMETp, DJICKTPOCTaTHYECKas 3alluTa, 3a3eMIICHHE
3JIEKTPONIPUOOPOB, KOHJICHCATOP, KOMUPOBAJIBHBIN anmapar, CTpyHHBIN IPUHTEP.

Jlemoncmpayuu
Y CTpoUCTBO M MPUHIMUIT ACUCTBUS IEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30BAHHBIX TEI.
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DIEKTPUUECKOE T10JI€ 3apsyKEHHBIX TEII.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHUecKas 3aluTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCHUMOCTD AJIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOPA OT TUIOMIAAM TUIACTHUH, PACCTOSHUS MEXIY HUMHU U JUDJIEKTPUUECKON MTPOHUIIAEMOCTH.
OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DNEeKTpUYECKUl TOK. Y CI0BUS CYIIECTBOBAHMS 3JIEKTpUUECKOro Toka. Mcrounnku Toka. Cuna Toka. [1oCTOSIHHBIN TOK.
Hanpsokenue. 3akon Oma i1t ydacTka LEmu.

3J'I€KTpI/I‘~I€CKOC COIIPOTUBJICHUC. Y nenbpHOE COIMPOTUBJIICHUEC BCIICCTBA. HOCJ’IGJIOB&TGJ'II)HOG, napajjiCjabHOC, CMCHIAHHOC COCIUHCHUC
IMPOBOAHUKOB.

Pab6ora QJICKTPHUYCCKOI'O TOKA. 3aKkoH I[)KOYHSI—HCHLI&. MoIHOCTh QJICKTPUYCCKOTO TOKA.

DNeKTpOABMKYIIasl CUJla M BHYTPEHHEE COMPOTUBIICHUE NCTOYHUKA TOKa. 3akoH OMa /1715 IOJTHOM (3aMKHYTOM) anekTpudeckoit nenu. Kopotkoe
3aMbIKaHUE.

BHCKTpOHHaSI MMPpOBOAUMOCTD TBép,Z[BIX METaJII0B. 3aBUCHMOCTD COIIPOTUBJICHHA METAJIJIOB OT TEMIICPATYPEI. CBCpXHpOBOI{I/IMOCTL.
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DnexTpuuecKkuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoaauku. CoOCTBEHHAS U TPUMECHAs TPOBOIUMOCTD MOTYIPOBOHUKOB. CBolcTBa pP—N-niepexoaa. [1omynpoBoIHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUI TOK B pACTBOPAX U PACILIABaX JICKTPOJIUTOB. DICKTPOJIUTHUECKAS TUCCOLIUALINS. DJIEKTPOIIU3.

DJIEKTpUYECKUH TOK B razax. CaMoCTOSITEIbHBIN U HECAMOCTOATENbHBIN pa3psaa. Monnus. [lnazma.

TexHuueckue ycTpoicTBa U MPaKTUUECKOe MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT, UCTOYHUKH TOKA, SJIEKTPOHArpeBaTeIbHbBIC TPUOOPHI,
ANEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBICHUS, BAKYYMHBIA ITHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYNPOBOIHUKOBBIN AHOI,
rajbBaHUKa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKCHHUS.

3aBUCHMOCTD CONPOTUBIICHUS HIUIMHAPUUECKUX POBOJAHUKOB OT JITMHBI, IJIOIIAU TOTIEPEUHOTI0 CEYEHUsI U MaTepHraa.

CMmeniaHHOE COeTMHEHUE TPOBOJHUKOB.

[IpsiMmoe n3MepeHune 3MeKTPOABIKYIIEH criibl. KOpOTKOe 3aMbIKaHUE TaIbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONTPOTUBIICHHUS.

3aBHUCHUMOCThH COMPOTUBIICHUS METAJIIIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psaa M NpOBOAMMOCTh BO3AyXa.

O,Z[HOCTOpOHHSISI IpoOBOAMMOCTL JHUOOA.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

15



N3yuenue cMemaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpoABMKYIIEH CHUITbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COTIPOTHUBIICHHUS.
Hab6mronenue anexrpoiusa.

MesknpeamMeTHble CBSI3H

Nzyuenue kypca ¢gusuku 6azoBoro ypoBHs B 10 Kilacce OCYIIECTBISCTCS C YU4ETOM COJIEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OUOJIOTHH, XUMHUH, TeOTpaguu U TEXHOJIOTHH.

Mesicnpeomemmuvle nonamusi, CBSI3aHHBIE C U3yYEHHUEM METOJI0B HAYUYHOTO MO3HAHUS: SBJIEHUE, HAYYHBII (PakT, runoresa, Gpuznyeckas BeIHUnHa,
3aKOH, TEOpusi, HAOJIIOICHHE, SKCIIEPUMEHT, MOJCIIMPOBAHNUE, MOJICIIb, U3MEPEHHE.

Mamemamuka: pelieHNe CHCTEMBbl YpaBHEHMIA, JHHEWHas (yHKOWsA, mapadona, rumepbona, ux rpaduku u CBOHCTBA, TPUTOHOMETPUYECKHE
(GYHKLMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIHU HA OCH KOOPJHMHAT, CIOKEHHUE
BEKTOPOB.

Buonoeusn: MexaHnueckoe JIBI)KEHUE B JKHUBOM mpupoze, 1udysus, ocMoc, TeI000MeH )KUBBIX OpraHU3MOB (BU/bI TEIUIONEpEIau, TeIIOBOE
paBHOBECHE), DJIEKTPHUUECKHE SABJICHUS B )KMUBOW MIPUPOJIE.

Xumus: JUCKPETHOC CTPOCHUC BCHIECCTBA, CTPOCHUC ATOMOB UM MOJICKYJI, MOJIb BCIICCTBA, MOJIApHAsA Macca, TCIIJIOBBIC CBOMCTBaA TBépI[I)IX TECII,
JKHIKOCTEHN U Ta30B, JICKTPUYCCKUC CBOMCTBaA MCTAJUIOB, JJICKTPOJIUTUYCCKAs JUCCOIUALINS, I aJIbBAHUKA.

T'eoepaghus: BI1a)XHOCTB BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.
Texnonozus: npeoOpa3zoBaHUe JIBUKEHUH C HCIOIb30BAaHMEM MEXaHH3MOB, YUET TpEHHUS B TEXHHUKE, MOJIIMIIHUKH, MCIOJIb30BAHUE 3aKOHA
COXpaHEHMs HMMITyJbca B TEXHHKE (pakera, BOJAOMET M ApYrHe), JBUTATENIb BHYTPEHHEro CropaHus, mapoBas TypOMHa, OBITOBOWM XOJIOJMJIBHUK,

KOHAWIUOHEP, TEXHOJIOTMHU MOJYUCHUA COBPEMEHHBIX MAaTCPUAJIOB, B TOM YHCJIIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTHH, SJICKTPOCTATUUCCKAA 3alIUTa,
3a3CMIJICHHUC 3HeKTp0HpH60pOB, KCCPOKC, CTPYﬁHBIﬁ IMPUHTCP, IJICKTPOHAI'PCBATCIILHBIC HpI/I60pBI, OJICKTPOOCBCTUTCIIBHBIC HpI/I60pBI, raJlbBaHHUKaA.
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11 KJIACC

Paznen 4. DaekTpoauHaMmnka
Tema 3. Maznumnoe none. I1eKmpomacHUMHAA UHOYKUUSA

[TocTostHHbIE MarHuThl. B3auMozeiicTBUE MOCTOSIHHBIX MarHUTOB. MarHutHoe mnose. Bekrop maruuTHoM uHAyKuuu. [IpuHuun cynepnozunuu
MArHUTHBIX 1oJied. JInHun MarHuTHOM MHAYKUMU. KapThHa JTMHUIA MAarHUTHOW UHIYKIHUH MOJISI IOCTOSHHBIX MAarHUTOB.

MarauTHoe 1oJje IMPOBOJHUKA C TOKOM. KapTI/IHa JIMHHMN HHAYKIIUW MAarouTHOT'O IIOJIA AJTMHHOT'O IPAMOro MMPpOBOAHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O
IMPpOBOAHUKA, KAaTYIIKHU C TOKOM. OngIT 3pCTez[a. B3aHMOHeﬁCTBHe MMPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.
Cuna JlopeHna, e€ MOAyJIb U HallpaBlIeHUE. J|BUKEHNE 3apsyKEHHON YaCTULbI B OTHOPOJHOM MAarHUTHOM moje. Pabora cunsl JIopenna.

SIBneHue 3neKTpOMarHuTHOM MHAYKIMU. [10TOK BEeKTOpa MAarHUTHOW MHAYKIMH. DJIEKTPOJIBUXKYIIAS CUJIa UHIYKIIMH. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu Gapazes.

BI/IXpCBOC QJICKTPHUYCCKOC IIO0JIC. 3J'ICKTp0I[BI/I)KyH_[a}I CylJia MHAYKIUHU B IPOBOAHHUKE, NBUKYIIEMCA MOCTYNATCIBbHO B OAHOPOJHOM MAarHuTHOM
II0JIC.

IIpaBuio JleHna.

I/IH,[[yKTI/IBHOCTL. SIBnenue CaMOMHAYKIHNHU. 3J'ICKTPOIIBI/I)KYH_IEUI CHJIa CAaMOUHAYKIIUH.

17



3Hepm;1 MAarauMTHOI'O ITOJIA KaTyIIKU C TOKOM.
3J'IeKTp0MaFHI/ITHOG I10JIC.

Texunueckue YCTpOﬁCTBa U IMPAKTHYCCKOEC IPHMEHCHUC. IIOCTOAHHBIC MArHuThbl, O3JICKTPOMArHUTBI, JJICKTPOABUIATCIIb, YCKOPUTEIN
QJICMCHTAPHBIX YaCTUL], MHAYKIIHUOHHAA I1CYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE AJIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.
JInHnMK MHOYKUMKA MarHUTHOTO TOJIA.
B3anmoneiicTBre I1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIla Ha HOHBI JIEKTPOJIUTA.
SIBneHue 3NeKTPOMAarHUTHON UHAYKIINH.

IIpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJIBHKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.
SIBrieHNE CAaMOMHTYKITU Y.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

I/I3yquHe MardmMTHOTI'O I10JIA KaTyIIKH C TOKOM.
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HccnenoBanue 1eHCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HCCJ’IGI{OBaHI/Ie SABJICHUS BHCKTPOMaFHHTHOﬁ HHAYKIOUU.

Pa3pea 5. Kojie6anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle K0J1e0aHUuA

KonebarenbHas cucrema. CBoOOJHBIE MEXaHUUYecKHe Konebanus. ['apmonnueckue konedanus. [lepuon, yactora, ammintyaa u ¢aza Kkosedanuil.
[TpyxuHHBIH MasTHUK. MaTeMaTHYeCKUi MasTHUK. Y paBHEHHE TapMOHUYECKUX Kosebanuii. [IpeBpaiieHre 3Hepruu Mpu rapMOHNYECKUX KOJICOAHUSX.

Konebartenbublit KOHTYp. CBOOOIHBIE 3IE€KTPOMArHUTHBIE KOJeOaHus B UeaIbHOM KOJIeOaTeTbHOM KOHTYpE. AHAJIOTHSI MEX]Ty MEXaHUYEeCKUMHU
Y DJICKTPOMArHUTHBIMU Kosiebanusimu. @opmyiia TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UACATHLHOM KOJI€OaTeIIbHOM KOHTYpE.

[IpencraBieHre O 3aTyxaloNUX KoJIeOaHWSIX. BBIHYKICHHBIE MeXaHWUYeCKHe KoyieOaHus. Pe3oHaHc. BBIHYXKICHHBIE DJICKTPOMArHUTHBIC
KOJIEOaHUS.

HepeMCHHHI\/’I TOK. CI/IHYCOI/I,I[aJ'ILHHﬁ HepeMeHHHﬁ TOK. MOIITHOCTh IEPpEMCHHOT'O TOKaA. AMHJ’II/ITy)IHOe n ,Z[CI\/’ICTBYI-OH_IGC 3HA4YCHHUEC CHJIbBI TOKa U
HAIps>KCHUA.

Tpauchopmarop. [IpousBoacTBo, nepenaya U NOTpedIeHNe SIEKTPUIECKON Y HEPTUU. DKOTOTUYECKUE PUCKU NP MTPOU3BOJICTBE ANEKTPOIHEPTHH.
KynbTypa ncnonb30BaHus 3JIEKTPOIHEPTUU B MOBCETHEBHOW KU3HU.

TexHUYEeCKHE yCTPONCTBA U TPAKTUUECKOE TPUMEHEHHUE: IIEKTPUIECKU 3BOHOK, T€HEPATOP MEPEMEHHOTO TOKa, IMHUU JJICKTPOIepead.
Jlemoncmpayuu

HccnegoBanue mapaMeTpOB KoJIe0aTeIbHOM CUCTEMBI (pr)KHHHBIfI WJIM MaTeMaTHYeCKUI Ma}ITHI/IK).
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HaGmotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB0oOOAHBIC ATIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpamMmsl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUST OT BPEMEHHM ) JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHMi.
Pe3onanc npu nocnenoBaTeaTbHOM COCIMHEHUH PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH M KOHACHCATOpa.
Mopenb TUHUY SIEKTPOIIepeaayun.

Yuenuueckuil sxcnepumenm, 1abopamopmvie pabomol

HccnenoBanue 3aBUCMMOCTH TIEPUO/Ia MaJIbIX KOJIeOaHM Irpy3a Ha HUTU OT JUIMHBI HUTU U MacChl Tpy3a.
HccnepoBanue nepeMeHHOro TOKa B LIEMHU U3 MOCIIEI0BATEIbHO COEIMHEHHBIX KOHIEHCATOPa, KaTyIIKU U PEe3UCTOpa.
Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60HbL

MexaHnueckue BOJIHBI, yciaoBus pactipoctpaneHusd. [lepuoa. CkopocTh pacnipocTpaHeHus U ITMHa BoJHBL. [lonepeynsie v Mpo10JIbHbIE BOJIHBI.
WuTepdepeniys u audpaxius MEXaHHIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.
DNeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI M3JIy4€HHUs 3JEKTPOMAarHUTHHIX BOJH. B3aumuas opuenTtanusi BekTopos E, B, V B anekTpomarHuTHOM
BosiHE. CBOICTBA AJIEKTPOMArHUTHBIX BOJH: OTpaKEHUE, MpelIoMIIeHHUe, Moyspu3aus, qudpakuus, nHreppepeHus. CKopocTh 3MEKTPOMarHUTHBIX

BOJIH.

Ixama OJICKTPOMAariMuTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6BITy.
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[IpuHIUIIBL paIuOCBA3U U TeJIEBUACHUS. Pagronokanus.
DJNEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOILEH CPEJIbI.

TexHuueckue ycTpoiicTBa U NPAaKTUYECKOE IPUMEHEHHUE: MYy3bIKaJIbHbIE MHCTPYMEHTHI, YIbTPa3BYKOBasl JUATHOCTHKA B TEXHUKE U MEIULIMHE,
panap, paauonpuéMHHUK, TEIEeBU30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Konebmromeecs Teno Kak HCTOUHUK 3BYKa.

Habmtoienue otpaskeHus U NpeIoMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne naTepdepeHInn U AUPPaKIuid MEXaHHIECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/I0M M 4aCTOTOM KOJIeOaHUH.

HccnenoBanme cBOWCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE, MPEToOMIICHHE, ToNspu3anus, tudpakuus, HHTephepeHIus.
Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamonuHeliHOe pacipoCTpaHeHUE CBETa B OJTHOPOIHOM cpene. JIyu cBeta. ToueuHblii HCTOUHUK CBETA.
OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHu B TIIIOCKOM 3€pKaje.

[Ipenomiienne cBeta. 3aKOHBI IPEIOMIICHUS cBeTa. AOCOIIOTHBIN Noka3aTenb npenomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHblil yron
IIOJIHOTO BHYTPEHHETO OTPAXKEHMUSL.
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Hucniepcus csera. ClioxHBIH cocTaB Oenoro cera. L{Ber.

Cobuparomyie 1 pacceuBarolue JUH3bl. ToHKas nruH3a. DOKYyCHOE pacCTOSTHUE U ONTUYecKasi CUila TOHKOM JnH3bl. [locTpoenune n3obpaxeHuii B
COOMPAIINX W pacCeHBAIOMIKX JIMH3aX. DopMyria TOHKOH JTUH3EI. Y BEeIUYEHUE, 1aBaeMOe JTNH30H.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. MaTepdepenmus ceera. KorepeHTHbIE HCTOYHUKH. Y CJIOBUS HAOIIOICHUS MAaKCUMYMOB 1 MUHIMYMOB B HHTEP()EpEeHIIMOHHON
KapTHUHE OT JIBYX CUH(A3HBIX KOT'€PEHTHBIX HCTOUHHKOB.

Hudpakmus cera. JudppaknuonHas pemérka. Y ClIoBue HAOMIOIEHUS TIIABHBIX MaKCUMYMOB IPH TaJeHHH MOHOXPOMATHUYECKOTO CBETa Ha
IU(PPaKLUOHHYIO PEIIETKY.

HOHHpI/ISaHI/IH CB€TaA.

TexHuueckue ycTpoiicTBa U MpakTHYECKOe IPUMEHEHUE: OUKH, JIyIa, poToanmapar, IpOeKLUOHHBIN arnapaT, MUKPOCKOII, TEIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHeitHOe pacpocTpaHeHne, OTpakeHHE U IpejoMieHne cBeta. OnTudeckue mpruoopshl.
[TonHoe BHyTpeHHee oTpaxeHue. Moiens cBeToBOA.

HccnenoBanue cBONCTB N300paXeHH B TMH3aX.

Moaenu MEUKpPOCKOIIA, TeIECKONa.

HaGmronenue nnrepdepeHimu ceera.

Habmtonenue nugpakiuu cera.

22



Habmonenue aucnepcuu cBera.

[Tomy4yeHue ciekTpa ¢ HOMOILBIO IPU3MBI.

[Tonmy4yeHnue cnekTpa ¢ HOMOLIBIO AU(PPAKIIMOHHON PEIIETKH.
HaGnroneHue nonsipuzanuu cBeta.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3mepenue nokasarens NpeaoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Hab6mronenue qucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

['paHuLIbl NPUMEHUMOCTH KJIACCUYECKOW MeXaHMKHU. IlocTymarsl cienuanbHON TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, MMPUHIIUAIT OTHOCUTEIILHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJHOBPECMCHHOCTH. 3aMC)1J'I€HI/I€ BPEMCHHU U COKpAICHUC NJIMHBI.
BHCpFI/ISI " UMITYJIbC pCH}ITI/IBI/ICTCKOﬁ YaCTHIIBI.

CBsI3b MacChl C 3HepFI/ICﬁ 1 UMITYJIbCOM pCHHTHBHCTCKOﬁ YaCTUIbI. 3HCpPI/I}I IIOKO.
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Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®otonbl. opmyna [Tnanka cBsi3u sHEprHH POTOHA C €TI0 YACTOTON. DHEPTHS K UMITYJIbC (POTOHA.

OtkpeiTe U uccienoBanue ¢orosrpdexra. Onbitel A. I'. CtomeroBa. 3akoHbl Gororddexra. YpaBHeHue IDiiHmTerHa s GoTodddekra.
«Kpacnas rpanuna» ¢porordpdekra.

JlaBnenue cBera. OnwiThl [1. H. JIeOenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOE MIPUMEHEHUe: (POTOINEMEHT, (HOTOJATUUK, COJIHEYHAs OaTapes, CBETOIUO/I.
Jlemoncmpayuu

®otor(hPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHELTHETO poTOdPdeKTa.

Cseronuon.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o -yactui. Ilnanerapuas moznens aroma. Iloctynatel bopa. Usnydenue u
noryoieHue (GoToHOB MPU NMEpexoie aToMa ¢ OJTHOTO YPOBHS SHEPTUU Ha Apyroi. Buasl criekTpoB. CHekTp ypoBHEH SHEpriuy aToMa BOJOpO/Ja.

BonnoBele cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckynsipHO-BOJHOBOM Tyalu3M.
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CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: CIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOII), Jia3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu

Mopenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habnronenne muHeyaThIX CIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuyenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HabntoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JIOKA3bIBAIOIINE CIOXXHOCTh CTpoeHus sapa. OTkpeiTue pamuoaktuBHocTH. OmbiThl Pesepdopna mo ompeneneHuo cocrtaBa

PaaOaKTUBHOT'O U3JTyYCHHA. CBolicTBa anbtba-, 6eTa-, raMma-us3JIydCHUs. Bnusuaue pPaaAnOaKTUBHOCTHU HaA KUBBIC OPTraHU3MBI.
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OtkpeiTHE IPOTOHA U HeWTpoHa. HykionHas mozaens sipa I'elizen6epra—lBanenko. 3apsn siupa. MaccoBoe uucio sapa. M3oromnsl.
Anbda-pacnaa. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydenue. 3aKoH paJuoaKTUBHOTO Pacajia.

DHeprus CBS3U HYKJIOHOB B siype. AnepHsie cuibl. [ledexT maccer sapa.

AnepHsle peakuuu. JleneHne U CUHTE3 SAEP.

SAnepusiii peaktop. Tepmosaepublii cunrtes. [Ipo0ieMbl 1 epCHeKTUBHI SIIEPHON IHEPTETUKH. DKOJIOTUYECKHE aCIIEKThI IIEPHON SHEPTETUKH.



OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertobl HaOIIOACHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YacTHII.

®dyHnameHTaIbHbIE B3aUMOAEHCTBU. EAMHCTBO (pM3n4ecKoil KapTHHBI MUpa.

TexHuueckue ycTpoiicTBa U IPAaKTUYECKOE IPUMEHEHHE: TO3UMETp, KaMepa Bunbcona, saepHblil peakTop, aToMHast 6oM0a.
Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuu sxcnepumenm, rabopamopnuie pabomul

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM ¢oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHH M ACTPOPU3UKH
Ortanbl pa3BUTHs acTpoHOMUH. [IpuKinanHoe 1 MUPOBO33PEHUYECKOE 3HAUYEHUE ACTPOHOMUMU.
Bun 3Bé3aH0r0 HebGa. Co3Besus, spKue 3BE3/bl, IUTAHETHI, X BUIUMOE JIBHKEHHE.
Conneynas cucrema.
Comuue. ConHevuHast akTUBHOCTb. McTouHuK sHeprun CosHIla 1 3BE€3/1. 3BE3/1bI, X OCHOBHBIEC XapaKTEPUCTUKU. J[MarpaMma «CreKTpaIbHbIN KJIacc

— CBETUMOCTB». 3BE3/bI TJIaBHOM MOCIEA0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb» JJIs 3BE3] IVIaBHOM IOCIIE0BATEIbHOCTH. BHyTpeHHEe
crpoeHue 3837, COBpeMEHHbIE NPEICTABICHUS O IPOUCX0XKIEHUH U 3Bomonun CoHIA U 3BE3/1. DTalbl XKU3HU 3BE3.
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Mneunslii [1yts — Hama ["anaktuka. [lonoxenne u neuxenue Connua B ['anaktuke. Tunsl ranaktuk. PaguoranakTuku U kBasapbl. YEpHbIE IbIPbI
B IIpaxX T'aJaKTUK.

Bcenennas. Pacipenne Beenennoit. 3akon Xa66ua. Pazoeranue ranakruk. Teopus bonbiioro B3peiBa. PennkroBoe usnyueHue.
MacmrabHas cTpykTypa Beenennoii. MeTtaranakTuka.

Hepeménnbie nmpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habmroienust HEBOOPYKEHHBIM TJIa30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHUIOKEHUHN ISl ONIPEIETICHUS MOJI0KEeHN HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE C0O3Be3/1usi CEeBEPHOIO MOTYIIAPHS U IPKUE 3BE3/BI.

HaGmonenus B Teneckon JIyHsl, uranet, Mieynoro [Tyrtu.

O0o0maroniee noBTOpeHUE

Ponb ¢u3ukn U acTpOHOMUU B SKOHOMHUYECKOH, TEXHOJIOTUYECKOH, COIMANbHON M ITHUECKON cdepax NesTeNbHOCTH YelloBeKa, pojib U MECTO
(U3HUKM U aCTPOHOMMH B COBPEMEHHOM Hay4HOU KapTHHE MUpaA, posib GU3NYECKON TeOprH B (POPMHPOBAHUH MPEICTaBICHUN O (PU3NUECKON KapTUHE
MHUpa, MECTO (PU3UYECKON KapTUHBI MHpa B 0OLIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUI O IPUpPOIeE.

MexnpeamerHblie CBA3U

Nzyuenune kypca ¢gusuku 6azoBoro ypoBHs B 11 Kilacce OCyHIECTBISIETCS ¢ YYETOM COJEPIKATEIbHBIX MEXKIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUHU, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemmvle nowsimusi, CBSI3aHHBIE C U3yUYEHUEM METO/I0B HAyYHOTO MMO3HAHUS: SIBICHUE, HAYYHBIH (DaKT, TUNoTe3a, Gu3nuecKas BeIHInHa,
3aKOH, TEOpHsl, HAOJIIOICHHE, SKCTIEPUMEHT, MOJISITMPOBAHNUE, MOJICIIb, U3MEPEHHE.
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Mamemamuka: pelieHUe CUCTEMBbl ypaBHEHUH, TPUTOHOMETpHUYECKHE (YHKIMU: CHHYC, KOCHHYC, TaHTE€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKLIUU Ha OCU KOOPAMHAT, CJI0’KEHUE BEKTOPOB, IPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIIMMA, TPU3HAKH
10100 TPEYTOJIbHUKOB, ONPEACTICHNE TUIOMIAAN TUIOCKUX (GUTYp B 00BEMa Tell.

Buonoaus: OJICKTPHUYCCKUEC SABJICHUSA B JKUBOI mnpuponje, KosiebaTeJIbHEIE JABHXKXCHUA B JKUBOH opupoac, ONTUYCCKUC SABJICHUSA B JKUBOH mpupoae,
JIeicTBre paaranuy Ha )KUBbIC OpTraHHU3MBI.

Xumus: CTPOGHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPIBIX TeJl, MEXaHW3Mbl OOpa30BaHUsI KPUCTAJUIMUECKOU PEHIETKH,
CHEKTPAJIbHBIN aHAIN3.

T'eocpaghus: MarHUTHBIE TOTIOCA 3€MITH, 3aJIe)KH MAaTHUTHBIX Py, POTOCHEMKA 3€MHOM MOBEPXHOCTHU, IPECKAa3aHUE 3eMIICTPACEHUH.

Texnonozus: TUHUH IEKTpoIepead, TeHepaTop IepeMEHHOTO0 TOKa, YJIEKTPOIBUraTellb, HHAYKIHOHHAS IIe4b, pPafap, PaanoNpHEMHHK, TEIEBU30D, aHTEHHA, TeJIe(OH,
CBUY-neub, NpOEKIMOHHBII anmapar, BOJIOKOHHAS ONTHKA, COJIHEUHast 6aTapest.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHET'O OBLIIEI'O OBPA3OBAHUA

OcBoenune yueOHoro mpenMera «dusnkay Ha ypoBHE CpelHEro oomero oopa3oBaHus (0a30BbIM YpPOBEHB) MOJDKHO OOECIEYUTH JOCTHIKEHUE
CIIEYIOIINX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ynbTaThl OCBOEHMS YyueOHoro mnpeamera «®Pusuka» [AOHKHBI OTpakaTh TOTOBHOCTh M CIHOCOOHOCTh OOyyaromimxcs
PYKOBOJICTBOBATHCSI CHOPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JTMUYHOCTH, CUCTEMOM IIeHHOCTHBIX OPHEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
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COOTBCTCTBYIOIIUX TpPaJUIIUOHHBIM HCHHOCTAM pOCCI/IfICKOFO onecma, pacliupCHUC KU3HCHHOI'O OIIbITa W OIbITa ACATCIBHOCTU B IPOLCCCC
pealin3alilii OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCITMTATCILHOM JACATCIBHOCTH, B TOM YHCJIC B HaCTHU:

1) rpaIaHCKOro BOCIUTAHUS:
c(OPMHPOBAHHOCTH TPAKAAHCKOM MO3UIMK 00yUYaIOMIErocsl KaK aKTHBHOTO M OTBETCTBEHHOT'O WIEHA POCCUHCKOTO OOIIEeCTBa;
MPUHATHE TPATUIIMOHHBIX 00MIEYETOBEYECKIUX TYMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTENIbHOCTh B MHTEpecax IpakJaHCKOro OOIIeCcTBa, y4acTBOBaTh B CaMOYIPaBIEHHWU B 00pa3oBaTEIbHOMN
OpraHu3alluy;

YMEHHE B3aUMOJICHCTBOBATD C COI[MAIbHBIMU HHCTUTYTaMHU B COOTBETCTBHH C X (DYHKIUSMHU U Ha3HAUCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHUS:

c(OPMHPOBAHHOCTh POCCUNUCKOM Ipax1aHCKOW UJAEHTHYHOCTH, IATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K FOCYIapCTBEHHBIM CUMBOJIaM, TIOCTH)KEHUSAM POCCUNCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKHY;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUSI:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS;

CITOCOOHOCTD OIICHUBATh CUTYAallMIO 1 IPUHUMATh OCO3HAHHBLIC PCHICHUA, OPUCHTHPYIACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U IEHHOCTH, B TOM
YHUCJIC B ACATCIBHOCTHU y‘-IéHOFO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAYyLIEero;

4)3CTeTHYEeCKOr0 BOCIIMTAHUS
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ACTETHYECKOE OTHOIIEHHE K MUY, BKIIFOYast 3CTETHKY HAyYHOTO TBOPUYECTBA, IPUCYIIEro (PU3MIECKOM HAYKE;
5) Tpy10BOr0 BOCIIMTAHUS

UHTEpPEC K pa3indHbIM cdepam MpoPecCHOHATBHON ESTETbHOCTH, B TOM YHCIIC CBS3aHHBIM C (DM3UKOW M TEXHHKOW, YMEHHE COBEpIIATh
OCO3HAHHBIN BHIOOP Oymyiel mpodeccuu 1 peaTn30BbIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OPa30BaHUIO B 00JIaCTH (DU3MKH HA MPOTSKEHUU BCEH KHU3HH;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUS:

c(OPMHUPOBAHHOCTh KOJIOIMUECKON KYJIbTYPbI, OCO3HAHUE I100AJIBHOI0 XapaKTepa SKOJIOTHUYECKUX MTPpobiieMm;

IUTAHUPOBAHKE U OCYIIECTBICHHUE ACUCTBUI B OKPY’KaIOLIeH cpejie Ha OCHOBE 3HAHUS Lieel yCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;
paciIpeHye OmbITa AesITeIbHOCTH SKOJIOTHIECKOM HAPaBICHHOCTH Ha OCHOBE MMEIOLIMXCS 3HAHUH 110 (PHU3HKE;

7) IEeHHOCTH HAYYHOTI'0 MIO3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3MUECKON HAYKU;

OCO3HAHUC ICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTh B NPOUECCC N3YUCHUA (1)I/I3I/IKI/I OCYHICCTBJIATL MMPOCKTHYKO U HCCICAOBATCIILCKYIO
ACATCIIBHOCTD HHAUBUIYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

30



Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jjornyeckue aeicTBHA:
CaMOCTOATENLHO (hOPMYJIUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIISITh LENU JEATeIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUHN UX TOCTHKCHUS,
BBIABJIIATD 3aKOHOMepHOCTI/I nu HpOTI/IBOpe‘-II/Iﬂ B paCCManI/IBaeMBIX (1)I/IBI/II-IGCKI/IX SIBJICHUAX
pa3pabarhiBaTh IUIaH PEHICHHS MPOOIEMBI C YIETOM aHATN3a UMEIONUXCS MaTePHAITbHBIX U HEMATePHATBHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBI)I B JCATCIBHOCTD, OICHUBATH COOTBCTCTBUC pe3yJII>TaTOB neisaM, OICHUBATh pI/ICKI/I HOCHGI[CTBI/Iﬁ JACATCIIbHOCTH,
KOOPJIUHHUPOBATH U BBIMIOIHATH PA0OTY B YCIOBUSX PEATbHOT0, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICH CTBUS;
pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3ZHEHHBIX TTPOOIIEM.

ba3oBble ucciieqoBareabckue JeHCTBYA.
BJIaACTH HayllHOfI TGpMPIHOJ'IOFHGfI, KIIFOUCBBIMHU TTOHATUSIMU U MECTOdaMU (1)I/I3I/I'~I€CKOI\/'I HayKI/I;

BJIaJCTh HaBBIKaAMU yLIe6H0-I/ICCJ'I€I[OBaT€J'II>CKOI\/'I u HpOCKTHOfI JCATCIIBHOCTH B obnacTtu (1)I/IBI/IKI/I, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOATCIIBHOMY ITOUCKY METOIOB PCHICHUA 3a1a1 (I)I/I3I/IIICCKOFO COACPpKaHHuA, IPUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHU,

BJIaJIETh BUJAMU JEATEIBHOCTHU 10 MOJIYYEHHIO HOBOT'O 3HAHMS, €r0 MHTEPIPETALNH, TPEoOPa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX yIEOHBIX
CUTYalUsiX, B TOM YHCIIE IIPH CO3JaHIH YU€OHBIX IPOEKTOB B 00s1acTH (HU3KKH;

BBISIBIIAT TIPUYMHHO-CIICICTBEHHBIE CBS3M M aKTYalM3MpOBATh 3a/ady, BBIIBUTATh TUINOTE3y €€ PpEIICHUs, HAaXOAWUTh apryMEHThl JUIs
JI0Ka3aTeNIbCTBAa CBOMX YTBEPKACHUMN, 3a/]aBaTh MapaMETPbl U KPUTEPHUH PEILICHUS;
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AHAJIIM3UPOBATH MOJYUCHHBIC B XOAC PCIICHUA 3aJa4r PC3yJIbTAaThbl, KDUTUYCCKH OLCHUBATH UX HOCTOBCPHOCTH, IPOTrHO3UPOBATH U3MCHCHHUC B
HOBBIX YCJIIOBHUSX;

CTaBUTH B (POPMYITHPOBATH COOCTBEHHBIC 337]a41 B 00pa30BaTEILHOM IEATEIILHOCTH, B TOM YKCIIC ITPH U3yUYEeHUU (PU3HKH,
AaBaTb OLICHKY HOBbBIM CUTYyallUSAM, OLICHUBATDb HpI/IO6peTéHHBII\/JI OIIBIT,
YMETh MEPEHOCUTH 3HAHUS IO (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HECATCIIEHOCTH,
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;
BBIIBUTATh HOBBIE HJIEHU, MPeIaraTh OPUTHHAIBHBIE TTOJXObl U PEIICHHUS,
CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHUS.
Pa6ora ¢ undopmanmeii:

BJIAZICTb HABBIKAMU IMOJIYUCHU I/IH(l)OpMaIII/II/I (1)I/IBI/I‘~IGCKOFO COZACPpIKaHUA N3 UCTOUYHHUKOB PA3HBIX TUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATH ITOUCK,
AHAJIN3, CHCTCMATHU3allUI0 U UHTCPIIPETAHUIO I/IH(I)OpMaI_[I/II/I Pa3JIMYHBIX BUIOB U (I)OpM MMPEACTaBJICHU,

OLCHUBATHL JOCTOBCPHOCTDH I/IH(l)OpMaI_[I/II/I;
HCIIOJIB30BAaTh CpCACTBa I/IH(bOpMaIII/IOHHI)IX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pE€IICHMN KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHnu3allMOHHBIX 3aJiaq C CO6J'IIOI[€HI/IGM TpeGOBaHI/Iﬁ SPTOHOMUKH, TEXHUKU 6C3OHaCHOCTI/I, TUTUCHBI, pecypcoc6epe>1<eHI/I$1, IMPaBOBBIX U 3THYCCKUX

HOPM, HOpM MH(GOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUYECKOTO COAEPKAHMS B PAa3IMUYHBIX QopmaTax ¢ yuy€TOM HazHadeHHs] WH(OpPMALUU U LEJIeBOW ayaUTOPHH, BbIOHUpas
ONTUMAIIbHYIO (POPMY MIPECTABICHNUS U BU3yaTH3alHH.
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KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:
OCYLLIECTBIIATh OOLIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOH J1€ATEIBHOCTH;
pacro3HaBaTh MPEIIOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMArYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUYKY 3PEHHMS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;
[IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;
BBIOMPATh TEMAaTHKY U METOJIBI COBMECTHBIX JICHCTBUN C YUETOM OOIIMX MHTEPECOB U BO3MOYKHOCTEH KaXKJIOTO WieHa KOJUICKTHBA,

MPUHUMATh LIEJIM COBMECTHOM NIE€SITEIBbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JACHUCTBHS MO €€ JOCTHKEHUIO: COCTABIIATH IUJIaH JECHCTBUH,
pacmpenensaTh o ¢ yuéTOM MHEHUN YYaCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOM pabOTHI;

OLIEHUBATh KaY€CTBO CBOETO BKJIAJa M KAXKJIOTO yYACTHHKA KOMaH/IbI B OOIIMI Pe3yNIbTaT M0 pa3padoTaHHBIM KPUTEPHUSIM;
IIpeAJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEH C ITO3UIIMY HOBU3HBI, OPUTHHAIILHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYHICCTBIIATD MO3UTUBHOC CTPATCTUICCKOC IOBCACHHUEC B PA3JIMYHBIX CUTyallUAX, HPOABIIATE TBOPUCCTBO U Boo6pa>1<eHHe, OBITH WHUIITMAaTHBHBIM

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHbIE IeiiCTBUS
Camoopranuzanusi:

CaMOCTOSITENTFHO OCYIIECTBIIATh TO3HABATENBHYIO NIEATEIHHOCTh B 007MacTH (M3MKU U aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOATCIIBHO COCTABJIATH IJIaH PCIICHUSA pvaéTHBIX 1 KAQ4E€CTBCHHBIX 3a/1a4, IIJIaH BBIITOJIHEHU S HpaKTquCKOfI pa60TBI C y‘-IéTOM UMCIOITUXCSL
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIMOYTEHUIA;
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JIaBaTh OLIEHKY HOBBIM CUTYalIUSIM;

paciupsaTh paMKHi y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;

JieNlaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PEIICHHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO M MPOSIBIICHUIO DPYAHUIIMHA B 00JaCTH (PU3UKH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BAaTEeIbHBIM U KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJbHbII HHTE/JIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIHTATOB LIETISM;

BJIQJICTh HABBIKAMHU ITO3HABATEIBHOW PEQIICKCHHM KaK OCO3HAHHS COBEPIIACMBIX JEHCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIIbTATOB U
OCHOBAaHHII;

MCIOJIb30BaTh MPUEMBI pedIIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO peIICHUS;
YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;
MIPUHUMATD ce0sl, TOHMUMasi CBOU HEAOCTAaTKU U JIOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIBHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B npormecce IOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTrpaMMbl MO (M3MKE Il YPOBHS CpEIHEro odmero oobpa3oBaHUs Yy
00y4arolMXCcsi COBEPIIEHCTBYETCS YMOLIMOHAIBHBIN HHTEJUIEKT, MTPeIoiararolinii copMUpPOBAHHOCTH:
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CaMOCO3HAHUS, BKIIIOYAIOIIETO CIHOCOOHOCTh IMOHMMATh CBOE SMOIMOHAIBHOE COCTOSIHHUE, BUJCTh HANpPAaBICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIBHOU c(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpPCryJIMpoBaHysd, BKIIIOYAOMICTO0 CAMOKOHTPOJIb, YMCHUC ITPUHHUMATL OTBETCTBCHHOCTD 3a CBOE IIOBCIACHHUC, CIIOCOOHOCTH aalITUPOBATHCA K
OMOIMOHAJIBHBIM U3MEHCHUAM U IIPOSBIIATH FI/I6KOCTI>, OBITE OTKPBLITBIM HOBOMY;,

BHYTPEHHEN MOTHUBAIIUM, BKIIFOYAIOIIEH CTPEMIICHUE K IOCTUKEHUIO 1IEIM U YCIeXY, ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEMCTBOBATH UCXOS
U3 CBOMX BO3MOXKHOCTEI;

OMIIaTHUH, BKHIO‘I&IOHICﬁ CIIOCOOHOCTL ITOHMMATh SMOIHOHAJIIBHOC COCTOAHUC [OPYIrux, YUYHUTBIBATH €ro IIpH OCYIICCTBIICHHUU O6HICHI/I$I,
CIIOCOOHOCTB K COYYBCTBUIO U COIICPCIKUBAHUIO;

COLMATILHBIX HABBIKOB, BKITFOUYAIOIINX CIIOCOOHOCThH BBICTPAMBATH OTHOIICHUS C IPYTHUMH JTIOABMHU, 3a00THTHCS, IPOSBIISATH HHTEPEC U Pa3pemiaTh
KOH(JIMKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xoH1y o6ydenus B 10 ki1acce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPakaTh C(HOPMUPOBAHHOCTh Yy 00YHAIOIINXCS YMEHUM:

JIeMOHCTPHPOBATh HAa MpPUMepax poyib U MecTo (U3MKU B (HOPMUPOBAHMM COBPEMEHHOW HAay4yHOW KapTUHBI MHpa, B Pa3BUTHU COBPEMEHHOU
TEXHUKH U TEXHOJIOTHH, B IPAKTUYECKOMN JESITEIBHOCTH JHOJEH;

YUUTBHIBATh IPAHUIBI IPUMEHEHUS U3YYeHHBIX (PM3NYECKUX MOJIEJIel: MaTepuaabHas TOUKa, HHepIUaIbHAas CCTeMa OTCUETa, aOCOIIOTHO TBEPI0E
TeJO, WeaJbHBIN ra3, MOAEIH CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPBIX TN, TOUSUHBIH 2JIEKTPUUECKUN 3aps]l IPU pelieHNH (PU3NIECKHX 3a/1a4;
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pacro3HaBaTh (pU3MUECKUE SIBICHUS (TIPOLECCHI) U OOBSACHITH UX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETUYECKOM TEOPUU CTPOCHUS
BELIECTBA U AJIEKTPOAMHAMUKHI: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOIMHEHHOE JBUKEHHE, CBOOOIHOE Ta/IeHHe TeJ, ABMKEHHUE 110 OKPY>KHOCTH,
MHepIys, B3auMoieiicteue tei, aupdys3usi, OpoyHOBCKOE ABIKEHHE, CTPOCHUE KHUIKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00BbEMa Tell MPU HarpeBaHUU
(oxJtaXkAeHUN ), TEIJIOBOE paBHOBECHE, UCTIapeHHe, KOHICH CAIHs, TUIaBlIeHHEe, KpUCTaNIN3alus, KUMIeHHE, BIaKHOCTh BO3/TyXa, OBBIIICHHUE J1aBICHUS
raza IIpU €ro HarpeBaHUHU B 3aKPBITOM COCYJE, CBS3b MEX]Y IlapaMeTpaMu COCTOSHUS Ia3a B M30MPOLECCax, IEKTPU3ALUs TeJl, B3aUMOACUCTBUE
3aps0B;

OIMCHIBATh MEXAHUYECKOE JIBIKEHUE, MCTIOIB3Ys (PU3NUYECKUE BEITMYMUHBI: KOOPAMHATA, TyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena,
CHJIa, UMITYJIbC TeJla, KHHETHYeCKas YHEepPrusi, MOTeHIMAIbHAs SHEPrus, MexaHudeckas paboTa, MexaHHMYecKas MOILTHOCTh; IIPU ONMUCAHUU MPABUIBHO
TPaKTOBaTh (PM3MUYSCKUN CMBICI HCIIOJIB3yeMbIX BEJIIMYUH, UX O003HAYCHUS W CIMHUIIBI, HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PH3UUECKYIO
BEJIMYMHY C JPYTMMH BETUYMHAMU;

OIUCHIBATh U3yUYECHHBIE TEIJIOBBIC CBOIMCTBA TEJ M TEIUIOBBIE SIBICHUS, UCIOIb3Ys (PM3NYECKHE BEIMYMHBL: IaBJICHUE ra3a, TeMIepaTypa, CpeaHss
KMHETUYECKasl DHEPIUsl XaOTUYECKOTO ABUKEHUS MOJIEKYJI, CPEIHEKBAAPATUYHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS JHEPIrHUS,
pabota rasza, KO3QQUIMEHT MOJE3HOTO AESHCTBHSI TEIUIOBOIO JBUTATElIs; IPU ONMUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUYECKHH CMBICT MCIOJIbB3YyEMbIX
BEJIMYMH, UX 0003HAYCHHS U €IMHUIIBI, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE JTaHHYIO (PM3UYECKYIO BEIMYHHY C APYTUMH BEIHUNHAM;

OIMUCBIBATh HM3YYCHHBIC JJICKTPHUYCCKUC CBOICTBa BCIICCTBA U JJICKTPUYCCKHUE ABJICHUA (HpOHGCCBI), HCIIOJIB3YA (1)I/I3I/I'-I€CKI/IG BCJIIMYHUHBI:
BHGKTpI/I‘-ICCKI/Iﬁ 3apsad, SJICKTPUUCCKOC TII0JIC, HaHpH)I(éHHOCTB oJrsA, MOTCHUUAJI, Pa3HOCTH INMOTCHIUAJIOB; IPU OIHNCAHUU IPABUIIBHO TPAKTOBATH
(1)H3I/I‘-I€CKPII7[ CMBICJT UCIIOJIB3YCMBIX BCIIMYHUH, UX 0003HAUYCHHS U CAVHUIIBI, YKAa3bIBATh q)OpMy.]'IBI, CBA3BIBAIOIIUEC JTAHHYIO (1)I/I3I/I‘~I€CKy1-O BCJIIMYHHY C
APYIrUMH BCIIMYNHAMU,

aHAJIM3UPOBATh (PU3HUECKUE MPOLIECCHI U SIBICHUS, UCIIONIb3Ys PU3NYECKUE 3aKOHBI U PUHIUIIBL: 3aKOH BceMupHoro Tsrotenus, |, |1 u 111 3akons!
HprloTOHA, 3aKOH COXpaHEHHsS MEXaHMYECKOM HHEPrHM, 3aKOH COXPAaHEHHUs HMITYJbCa, NPHUHLHUII CYNEPHNO3ULUH CHJI, IPHUHLHUI PaBHOIpPABUA
MHEPLUHATIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KUHETUYECKYIO TEOPHUIO CTPOEHUS BELIECTBA, Ia30BbI€ 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON IHEPTHH
TEIUIOBOTO JIBUKEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMmIepaTypoil, IepBblii 3aKOH TEPMOIAMHAMHUKH, 3aKOH COXPaHEHMs JIEKTPUYECKOIo 3apsjia, 3aKOH
Kynona, npu 3TOM paznuyaTh CIOBECHYIO (JOPMYITHUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BEIPAKEHHUE W YCIIOBHS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHLIUIIBI JEHCTBUS MAIllMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB; pa3iinyaTh YCIOBUS UX 0€30IaCHOI0 UCIIOJIb30BaHUs B
[IOBCEIHEBHOM KU3HHU,
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BBITIONTHSATh IKCIEPUMEHTBI 110 MCCIEAOBAHUI0 (PU3NYCCKUX SBICHUN U MPOIECCOB C MCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH, MPU
3ToM (hopMynHpoBaTh MpodiIeMy/3aady U THIOTE3y y4eOHOro IKCIIEPUMEHTa, cOOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pyI0BaHUs, IPOBOIUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOIBL;

OCYILLIECTBIIATh IPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3MUECKUX BEIMUYUH, IPH 3TOM BBIOMpATh ONTUMAJIBHBIN CIIOCOO U3MEPEHUS M MCII0JIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUN;

HCCIICO0BAaTh 3aBUCUMOCTU MCIKAY (1)I/I3I/I‘-ICCKI/IMI/I BCJIMYHUHAMU C MCIIOJIB30BAHUCM IIPSIMBIX HSMGPGHHﬁ, IIpU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(bHKCHpOBaTL PE3yJIbTAThL HOHy‘IGHHOﬁ 3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJINYHMH B BUJIC Ta6J'II/II_[ n Fpa(bHKOB, ACJIaTh BBIBOABI ITO PE3YyJIbTaTaM UCCIICTOBAHUS ]

coOsogaTh npaBuiIa 0€30MacHOro TpyJa MpH MPOBEIECHUM HCCIENIOBaHUN B PaMKax yuyeOHOTO HKCHEPUMEHTa, y4eOHO-UCCIeI0BaTEeIbCKONW U
MIPOEKTHOM JIEATEIILHOCTH C UCTIOIB30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB U JIa00OPaTOpHOTo 000pyIOBAHUS;

pemaTh pacu€THbIE 3ajauy C SBHO 33/1aHHON (hrU3MUYECKON MOJIENbIO, UCHOb3Ys (PU3MUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHaJlu3a yCIOBUS
3aaun BBIOMPATh (U3NYECKYI0 MOJEINb, BBIICIATh (PU3MYECKHe BETHMYMHBI U (HOPMYJIbI, HEOOXOIUMBIE Il €€ pemieHHs], MPOBOAUTh PACUETHI U
OLIEHUBATh PEATLHOCTD MOJYYECHHOTO 3HauUeHUs! (PU3MUeCcKOl BEINYMHBI,

peuiaTh KA4YCCTBCHHBIC 3aJadun: BBICTPpAUBATH JIOTUYCCKH HCETIPOTUBOPCUUBYIO MLCIIOYKY paccyxcz[eHHﬁ C 0H0p0171 Ha H3YYCHHBIC 3aKOHBI,
3aKOHOMCPHOCTHU U (1)I/ISI/I‘I€CKI/IG SIBJICHUS,

HCIIOJIb30BaTh MPHU PEIICHUH Y4eOHBIX 33/a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH JUIsl TOUCKA, CTPYKTYPUPOBaHUs, UHTEPHPETAUN U
NpEeJCTaBICHNUs Yy4eOHOH M Hay4HO-NOMYJIApHON MH(POpMALKH, MOTYYEHHONH U3 pa3IMYHbIX HUCTOYHHMKOB, KPUTUYECKH aHAIM3MPOBATH MOJIYydaeMYIO

uH(pOpMalLIO;

MPUBOAUTH NMPUMEPHI BKJIaZa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPY>KAIOLIEr0 MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOM KM3HU JJIsl oOecreyeHus: 0e30MacHOCTH MpH oOpallleHuu ¢ mpudopaMu u
TEXHUYECKHMHU YCTPOMCTBaMHU, Il COXPaHEHHs 3I0POBbsI U COOJIIOICHHUS. HOPM KOJIOTHYECKOT0 TIOBEICHUS B OKpYXKarollel cpere;
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paboTaTh B IpyIIie ¢ BHIMOJIHEHHEM PA3IMYHBIX COLMATIBHBIX POJICH, IUIAHUPOBATh pabOTy TPYIIIBL, PALIMOHATIBHO PACHIPEEIATh 00S3aHHOCTH H
IUIAaHUPOBATb JICSTEIFHOCTh B HECTAHJAPTHBIX CUTYALMSIX, 8JCKBATHO OLICHUBATH BKJIA]] KQXKIOT0 U3 YYACTHHKOB I'PYIIIIBI B PEIICHUE pacCMaTPHBACMOM
poOIIEMBI.

K konimy o0yuenus B 11 kiacce nmpeaMeTHbIe pe3yiibTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOOPMUPOBAHHOCTD Yy 0OYYAIOLINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MecTO (U3UKK B (HOPMHUPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHUH COBPEMEHHOM
TEXHHUKHU ¥ TEXHOJIOTUH, B MPAKTUICCKOU JEATSILHOCTH JIFOJICH, IIEJIOCTHOCTh U €IMHCTBO (PU3NICCKONM KapTHHBI MUPA;

YUUTBIBATH I'PaHULBI IPUMCHCHUA NU3YUCHHBIX CI)I/IBI/I‘-ICCKI/IX MOI[GJIGﬁZ TOYCUHBIN BJIGKTpI/I‘-IeCKI/Iﬁ 3apsna, JIyd CBCTaA, TOYCYHBIN UCTOYHUK CB€Ta,
AACpHad MOACIIb ATOMA, HYKJIOHHAd MOACJIb ATOMHOTO s[ipa IIpU pCIICHUN CI)I/ISI/I‘ICCKI/IX 3ajJa4,

pacrio3HaBaTh (pu3NYEecKUe sIBJIEHUS (IIPoLecchl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB IEKTPOJMHAMUKU U KBAaHTOBOH (PU3MKHM: 3yeKTpUUecKast
IIPOBOANMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEHCTBUS TOKA, B3aUMOJICHCTBIE MArHUTOB, AJIEKTPOMAarHuTHash MHAYKLUS, AeHCTBUE
MarHUTHOT'O MOJISt HAa IPOBOJHHUK C TOKOM M JIBUXKYILUHCS 3apsi/i, 2J€KTPOMAarHUTHBIE KojeOaH!s U BOJHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa,
OTpaXeHHE, NpeJoMIIeHHe, UHTeppepeHLus, Audpakuus U MOoJspU3alusl CBeTa, JUCHepcus cBera, Qorosnekrpuueckuil 3ddext (porosaddexr),
CBETOBOE JIaBJICHNE, BOSHUKHOBEHHE JIMHENUATOrO CIIEKTpa aTOMa BOJIOPOAA, ECTECTBEHHAsI U UCKYCCTBEHHAs palMOAKTHUBHOCTB;

OIMUCBIBATh M3Y4YCHHBIC CBOICTBa BCIICCTBA (BJ'IGKTpI/I'-IeCKI/Ie, MAarouTHBIC, ONTUYCCKHUE, SJICKTPHUUYCCKYIO MNMPOBOAWUMOCTDL Pa3JINYHBIX cpen) n
QJICKTPOMArHUTHBIC SBJICHUA (npoueccm), HCIIOJIb3YA (1)I/I3I/ILIGCKI/IG BCIIMYHUHBI: BHCKTpI/I“IeCKI/Iﬁ 3apsad, CUjla TOKA, JJICKTPUUYCCKOC HAIIPAKCHUC,
QJICKTPHUYCCKOE COIMMPOTHUBJIICHUC, PA3HOCTHh NMOTCHIHAJIIOB, 3JICKTPOABMIXKYILIAA CHJIA, pa60Ta TOKa, MHAYKIWA MAarHuTHOI'O I10JIA, CUJia AMnepa, cHhJia
HopeHua, HHAYKTUBHOCTB KATYIIKH, SHCPIUs SJICKTPUICCKOI0O U MAarHuTHOT'O noneﬁ, nepuoa u 4aCToTa KoJieOaHM B KOJIeOaTeIbHOM KOHTYPC, 3apda U
CHJIa TOKa B MPONECCE MTMAPMOHNYCCKUX BJICKTPOMArHUTHBIX KOJ'Ie6aHI/II71, (bOKyCHOG PACCTOAHUEC U ONITUYCCKAA CUJIa JIMH3bI, [TPU OIMMCAHWU IIPpaBHUIJIBHO
TPAKTOBATb (I)H3quCKHﬁ CMBICJI UCIIOJIB3YCMBIX BCIIMYUH, UX 0003HaYCHUS U CAWHUIIBI, YKa3bIBATb d)OpMyJ'ILI, CBA3BIBAIOIIUC NJAHHYHO (1)I/ISI/I‘{CCI(YK)
BCJIIMYNHY C APYTUMH BCIIMUUHAMMU,

OIMUCBIBATh M3YUCHHBIC KBAHTOBBIC ABJICHUA U IPOLCCCHI, UCITIOJIb3Ys (i)mnqecm/le BCJIIMYHHBI: CKOPOCTD SJICKTPOMAriMTHBIX BOJIH, JJIMHA BOJIHBI
1 9aCTOTa CBC€TA, SHCPI'Us U UMITYJIbC (I)OTOHa, nepuon nojaypacnaaa, SHCPrus CBA3U aTOMHBIX AJCP, [IPU ONNMCAHHUU TPABUJIBHO TPAKTOBATH (I)PI3I/I‘ICCKHI>'I
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CMBICII UCTIOJIb3YyEeMbIX BEIUYMH, UX O0O3HAYCHMS W CIUHHIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE NAHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMHU
BEIMYMHAMH, BBIYUCIIATH 3HaUCHNE (PU3UUECKOI BEJIMUNHBI;

aHATM3UPOBATh (PU3MUECKUE MPOLECCHl U ABICHHSA, UCHOJB3Ys (pU3MUECKUe 3aKOHBI U NMPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCIIEIOBATEIBHOTO U
HapajyIeNIbHOr0 COEMHEHUS IPOBOHUKOB, 3aKoH /xoyns—JIeHna, 3aKoH 3JeKTPOMAarHUTHOW MHIYKIIMU, 3aKOH IPSAMOJMHEHHOT0 PacIpOCTPaHEHUS
CBETa, 3aKOHbI OTPAKEHUS CBETa, 3aKOHBI MPEIOMIICHHsS CBETa, ypaBHeHHE OiHITEWHa Uit (HoTodPdexTa, 3aKOH COXPAaHEHHS IHEPTUH, 3aKOH
COXPAHEHMs UMITYJIbCA, 3aKOH COXPAaHEHMs IEKTPUUYECKOIO 3apsi/ia, 3aKOH COXPAaHEHMs MaccoBOrO 4Mcia, MOCTyaTel bopa, 3ak0H pasnoakTUBHOIO
pacnaza, Ipy 3TOM pa3iInyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €M0 MaTEMaTHUYECKOE BBIPAXKEHHUE U YCIOBUS (TPaHULIbI, 00JACTH ) IPUMEHUMOCTH;

OIIpeEIATh HalpaBJIE€HUE BEKTOPA MHIAYKIIMU MarHUTHOTO I10JIsI IPOBOJHUKA C TOKOM, CUJIbl AMnepa u cuiibl Jlopenna;
CTPOHUTH U OIMCHIBATh N300paXKeHUE, CO3aBaeMOe IJIOCKUM 3€pKajioM, TOHKOH JINH30H;

BBITIOJTHATH AKCIEPUMEHTHI 10 MCCIEA0BaHUI0 (PU3NYECKUX SBICHUI M MPOLIECCOB C MCIOIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUIA: MPU
3TOM (OPMYIHPOBaTH MpoOIeMy/3a1ady U TUIIOTE3Y YUeOHOTO IKCIEPUMEHTa, COOMpATh YCTAaHOBKY M3 MPEIIOKEHHOTO 000pYyI0BaHMUs, TIPOBOIUTH
OTIBIT U (POPMYITMPOBATH BHIBOBI;

OCYILECTBIATH MPSMbIE U KOCBEHHbIE U3MEPEHHS (PU3MUECKUX BEIMYUH, IPU 3TOM BBHIOUPATh ONTUMANIbHBINA CIIOCOO M3MEPEHHUs U UCTIONIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NOTPEMIHOCTEN U3MEPEHU;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH C UCTOJIb30BAaHUEM IPSIMBIX U3MEPEHUI: MIPU TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATh
pe3yabTaThl MOJYYSCHHOH 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJIE TaOIUIl U TpaHKOB, AeTaTh BEIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

coOmroaaTh mpaBuiia 0€30MacHOro TpyJAa MpU MPOBEACHUM UCCIIEJOBAHMM B paMKax y4eOHOrO SKCIIEPUMEHTA, Y4eOHO-HCCIIE0BATENbCKON U
MIPOEKTHOM JIeATEeIHHOCTH C UCIIOJIb30BAHUEM N3MEPHUTENBHBIX YCTPOUCTB U Ta0OpaTOPHOTO 0OOPYIOBAHHS;

pemaTh pacu€THBIE 3aJ]auu C SBHO 331aHHON (PU3MUECKON MOJIENbI0, UCIIONb3Ys (PU3NUECKHE 3aKOHBI U MIPUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBHS
3a/la4d BBIOMpaTh (PU3NYECKYIO MOJIENb, BBIACNISTh (U3NYECKUE BEIMYMHBI U (HOPMYIbI, HEOOXOAUMBIE Ui €€ pEelIeHUs], POBOIUTh PAcu€Thl U
OLIEHUBATh PEATLHOCTH MOJYYEHHOTO 3HaUeHUs (PU3HMUECKON BETMUUHBI;

peuiaThb KA4YCCTBCHHBIC 3aJadu: BBICTPpAUBATHL JIOTUYCCKH HCETPOTUBOPCUMUBYIO LCIIOYKY paccyxc/:[eHHﬁ C 01'[0p0171 Ha H3Y4YCHHBIC 3aKOHBI,
3aKOHOMECPHOCTHU U (1)1/131/Iqecxne SIBJICHUS,

39



MCIIOJIB30BATh MPH PEHICHUH Y4EOHBIX 3a]1a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIH U
IpeACTaBICHNs y4eOHON M HAay4YHO-TIONMYJISIPHOW MH(OPMAINH, TOJYYSHHOW M3 PAa3IMYHBIX MCTOYHHKOB, KPUTHYECKH aHAJIM3HPOBATH MOIYYaeMYIO
nH(pOpMAIIHIO;

OOBSCHSITh TMPUHIMUIBI JIEUCTBHS MAIUH, TPHOOPOB M TEXHHYECKHX YCTPOMCTB, pa3jinyaTh YCIOBHS HMX O€30MacHOr0 HCIIOIb30BaHUS B
IMOBCEAHEBHOM JXKU3HU;

MIPUBOAMTH TIPUMEPHI BKIIaZa POCCHICKHUX U 3apyO0eKHBIX yIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MHpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHN;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHMA MO (PU3MKE B MOBCETHEBHOM XHU3HM JJs oOecrieyeHHss 0e30IacHOCTU MpH OOpalleHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, AJIi COXPAHEHHUS 310pPOBbs U COOIIOICHNS HOPM IKOJIOTUYECKOTO MMOBEJCHUS B OKPY’KaIOLIEH Cpe/Ie;

pa6OTaTB B I'pyHIi€ € BBIIIOJIHECHUCM PA3JIMYHBIX COIIUAJIbHBIX poneﬁ, IJIAHUPOBATDH pa60Ty I'pYIIIbI, PAallTUOHAIBHO paCIIpeaACIIATh 0053aHHOCTH U

TUTAHUPOBATH JEATEIIEHOCTh B HECTAHAPTHBIX CHTYAIHIX, aICKBATHO OIEHUBATH BKJIAJ KAXKIOTO U3 YYACTHUKOB IPYIIIIBI B PEIICHUE pPacCMaTpUBaeMOi
poOJIEeMBI.

TEMATHUHYECKOE INTAHUPOBAHUE
10 KITACC
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Ne
n/n

HaumeHoBaHue
pa3/ieJioB U TEM
porpamMmMbl

Kunemartuka

JlnHaMuKa

3aKOHBI
COXpaHEHUS B
MeXaHUKe

OcHOBBI
MOJIEKYJIIPHO-
KHHETHYEeCKOH
TEOpPUHU

OcHOBBI
TEePMOJIMHAMHUKH

ArperaTHble
COCTOSIHUA
BellecTBa.
®a3oBble
nepexo bl

JJIeKTpOCTaTHUKaA

41

KosnyecTBO 4acoB

JdyieKTpoHHbIE (IIUPPOBLIE)

Bcero KouHTposibHbIe [IpakTHyeckue obpasoBaTesIbHbIE PECYPChI

paboThI paboThI
5 0 0
7 0 0
6 1 1
9 0 1
10 1 0
5 0 0
10 0 1

[[BubaumoTteka LIOK
https://m.edsoo.ru/7f41bf72]]

[[BubaunoTteka LIOK
https://m.edsoo.ru/7f41bf72]]

[[BubaunoTteka LIOK
https://m.edsoo.ru/7f41bf72]]

[[BubaunoTeka LIOK
https://m.edsoo.ru/7f41bf72]]

[[BubauoTeka LIOK
https://m.edsoo.ru/7f41bf72]]

[[BubaumoTreka LIOK
https://m.edsoo.ru/7f41bf72]]

[[BubaunoTeka LIOK
https://m.edsoo.ru/7f41bf72]]

MOAyJ'Ib BOCNNTaHUA

Jenp yunrens

Jlenb (pMHAHCOBOW TPAMOTHOCTH

JlucTaHnMoHHas OJMMIINA/IA Ha TopTaje Yuu.py
Jucranunonusie HTEpHET-KOHKYPCHI

[IatumunyTku Ha ypokax: Ctatuctuka u 30K

HNHurennexryalbHbie
WHTEPHET — KOHKYPCBI

YPOK — BUKTOPHHA.
Ypok «pu3nka B HalIEH )KU3HI.

Ypok MaTeMaTH4eCKON I'PaMOTHOCTH.

VYpok-nipe3enTtanus «Benukue Gu3nKmn».


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

Ne HaumeHoBaHue KoJsinuecTBO 4acoB

n/m pasjiesioB U TeM Bcero KonTposibHbie [IpakTuyeckue obpasoBaTesIbHbIE PECYPChI

JneKTpoHHbIEe (11MdpoBbIE) |Moaynb BOCNUTaHMA

[IpOrpaMMel paboThI paboThI

8 [TocTOAHHBIN 12 1 0

3JIEKTPUYECKUU

TOK. TOKU B

pa3JIMYHbIX cpefiax
Pe3epBHOe BpeMsd 2

OBIIEE KOJIMYECTBO 68 3
YACOB I10 [TPO'PAMME

11 KIIACC

Ne HauMeHoBaHMe pa3/iesioB U TeM POTrPaMMbl
n/u Bcero

1. MarHuTHoOe noJie. JJieKTpoMaruuTHag 11
UHAYKIUSA

2 MexaHHUYECKHE U 3JIEKTPOMarHUTHbIE 9
KOJIeOaHUdA
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[[BubaunoTeka LIOK

Ypoxk-urpa «duznka

https://m.edsoo.ru/7f41bf72]]|| u npodeccum»

KosmuecTBo yacoB

KoHnTposbHbIE
paboThl

1

[IpakTHUueckue
paboThI

3

JyeKTpoHHbIE (IIUPPOBBIE) Mopaynb BOoCNUTaHUA
o6pa3oBaTesIbHbIE PECYPChI

[[BubauoTeka LIOK Jlenp 3HaHMIL.

https://m.edsoo.ru/7f41c97c]]|MexayHapoHblii 1¢Hb
pacrpocTpaHeHusl
rPaMOTHOCTH

Jenp yunrens

[[BubauoTeka LIOK Jenp yuurens
https://m.edsoo.ru/7f41c97c]]



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Ne
n/m
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HauMeHoBaHue pa3/iesioB U TEM MPOTrPaMMbl
Bcero

MexaHu4yecKre U 3JIEKTPOMArHuTHLbIE 5
BOJIHbI

OnTuka 10
OCHOBBI cienlMa/IbHOW TEOpUHU 4
OTHOCHUTEJIbHOCTHU

JJieMeHTbl KBAHTOBOUW ONTHUKH 6
CTtpoeHure aToMa 4
AToMHOe Apo 5
JJieMeHThl aCTPOHOMUH U 7
acTpodU3UKHU

KoJsindecTBO 4acoB

KoHTposbHbIE
paboThl

[IpakTHyeckue
paboThl

dnexkTpoHHbIe (LUPPOBHIE)
06pa3oBaTesibHbIE PECYPCHI

[[BubanoTeka LIOK
https://m.edsoo.ru/7f41c97c]]

[[BubnumoTteka LIOK
https://m.edsoo.ru/7f41c97c]]

[[BubaumoTteka LIOK
https://m.edsoo.ru/7f41c97c]]

[[BubnumoTteka LIOK
https://m.edsoo.ru/7f41c97c]]

[[BubanoTeka LIOK
https://m.edsoo.ru/7f41c97c]]

[[BubauoTteka LIOK
https://m.edsoo.ru/7f41c97c]]

[[BubnumoTteka LIJOK
https://m.edsoo.ru/7f41c97c]]

Moaynb BoCNUTaHUA

Jlens (huHAHCOBOM
IPaMOTHOCTH

[IpenmeTHbIE
ONUMITUAABI(IIKOJIBHBIN
Typ

JncranmonHas
OJINMIIMA/IA HA [TOpTaJIe
Yuu.py

JvcTanmoHHbIE
HNHTEpHET-KOHKYPCHI

YPOK-IIPOEKT
YPOK — BUKTOpHHA.

VYpok «Pur3uKa B HaIIEH
YKAZHID.

Ypok MaTeMaTu4ecKon
rPAaMOTHOCTHU

[IaTUMHHYTKH Ha ypOKax:
Craructuka n 30X
HHTennexryanbHbIe
WHTEPHET — KOHKYPCBI.


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

Ne HauMeHoBaHHe pa3/ie/IOB U TEM IPOTPaMMbl KosimuectBo yacoB AnexTpoHHbIe (LIUPPOBLIE) Moaynb BOCNUTaHUA
n/m Bcero  KoHTpoJsibHBIE [IpakTHyecKue oGpasoBaTeJibHbIE PeCypChbl
paboThl paboThl
YPpOK-TIPOEKT.
10  O6o6ujamwliee NOBTOPEHHE 4 0 0 [[BubanoTeka JOK [eHb HayKu
https://m.edsoo.ru/7f41c97c]]

Pe3epBHOe BpeMs 3
OBILIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOTI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka, 10 knace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. non penakmueit [lapdentseBoii H.A., Akuironeproe o0rmectBo «M3m1arenbeTBo
«IIpocsenienne»

» Gusuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox penakiueii [lapdenteeBoit H.A., Akuroneproe o0riectBo «M3m1arenbcTBo
«IIpocBenienne»

®dwusmka, 10 xkmacc/ Msikumes I'.5., Byxosnes b.b., Cotckuiit H.H. mox penakuumeii [TapdentreBoit H.A., Akiinoneproe oomectBo «M31aTenscTBO

«IIpocBenieHne»
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https://m.edsoo.ru/7f41c97c

» ®usuka, 11 kmace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox penaxmueii [lapdentoeBoit H.A., AkunonepHoe oomecTBo «M31aTenbCcTBO
«IIpocsemienue»

METOIUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

®dwusuka. 10 xnace. Meroaudeckoe nocodue k yaeOnukam Msikumesa .5, CunsikoBa A.3.
3-e u3aHme, CTEPEOTHITHOS

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

XKusas pusuka: odydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

Ypoku pusuku ¢ ucrnonp3zoBanreMm MHaTepreTa. http://www.phizinter.chat.ru/

®dwusuka.ru. http://www.fizika.ru/

dusnka: KOJUIEKIMs OnbITOB. http://experiment.edu.ru/

dusnKa: 37eKTPOHHAS KOJUIEKIIUs OnbITOB. http://www.school.edu.ru/projects/physicexp
Karanor ccpunok Ha pecypcesl o ¢pusnke http://www.ivanovo.ac.ru/phys

becnatupie oOy4varonue nporpamMmsl 1o ¢usuke http://www.history.ru/freeph.htm
JlabopaTopHbie paboThI 110 Gusuke. BupTyanbnsie 1adbopatopubie padoTsl. http://phdep.ifmo.ru

AHumanms GU3NIEeCKUX MpoIeccoB oObsicHeHusIMU. http://physics.nad.
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