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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CpPEAHEr0 00Iero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHUS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIIMU MPETNOJaBaHUsl y4eOHOTO
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX —opranm3anmsx Poccuiickoii  Denepanuu,
pean3yIOMX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Copepxanue mporpaMmbl Mo (U3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATENILHOCTHOTO Noaxoaa. IIporpamMma o ¢pu3nke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKKe YYUTHIBAET HEOOXOIMMOCTb pealu3allli MEKIPEeIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHEro oO0Iero odpa3oBaHus, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (GU3UKU HAa 0a30BOM YpOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0j1aM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwus..

®du3nka Kak HayKa 0 HauboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
peaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpYXKaroLIeM MUDE.
[konpHBIH Kypc (GU3UKM — CHCTEMOOOpA3YIOIUN [l €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBICHUH, N3y4aeMbIX
XuMHel, Ouonoruel, ¢usmueckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
IMPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0OBaHUI.

B ocHOBY Kypca ¢u3uku JUIist ypOBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MO’KHO pacCMaTpHUBATh KaK MPUHIMIIBI €0 IOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B coOOTBETCTBUM ¢ HeW MaTepuall Kypca (PU3HKH 0ObEIUHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTaApHOTO
noTeHIuana GU3NYECKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonozcusayuu peasu3yercsi MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIBLHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHM Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U IPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAaHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucreMHO-IeATEIbHOCTHBINA MOIXO0 B Kypce (GU3MKH peau3yeTcs MPekIe BCero 3a CuéT
OpraHu3aIy IKCIEPUMEHTAIbHON NesTeIbHOCTH o0yyatomuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHEIX paboT, KOTOphIE B MporpaMme Mo (GU3UKe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHUYECKUX MPaKTHUYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBIISIETCA YYaCTHHKaMH 00pa3oBaTEIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHUS U OCHAIICHUs KabuHeTa ¢usuku. [Ipu sToMm
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKMX BEJIWYMH W TOCTAHOBKY OIIBITOB IO MPOBEpKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAeNseTcs PEelICHUIO pacu€THBIX W KadeCTBEHHBIX 3an1ad. [lpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO,
MO3BOJIAIOIIME MPUMEHSITh W3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKAroIIe >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOIENHM I CHTYallMl MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
o0miero o0pa3oBaHUS JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (PH3MKH WM B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIAb0PATOPHOE 00OPYIOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUUECKHMX TPAKTHYECKUX pPadOT U JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpaMoHHOe 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe IO
¢u3MKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIIEIOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreuuBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JIaOOpaTOPHOTOo OOOpYIOBaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIENISIMU U3Y4YeHUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:

e (QopmupoBaHuE HHTEpeca U CTPEMJICHUS OO0y4arolMXcsi K HaydYHOMY H3YyUEHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM METOAE TIO3HAaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;



(dbopMHpOBaHNE HAYYHOTO MUPOBO33PCHUS KaK pe3ysibTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHIA OOBSCHSATH SIBICHUS C HCIIOIH30BaHHEM (DH3UYECKIX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKH TSI PA3BUTHS JIPYTHX €CTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJIOTHIA.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PelIeHHeM CIEAYIOMMX 33had B IpoIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

pUOOpETEeHNE CUCTEMbI 3HAHUM 00 OoOHIMX (PU3MYECKHX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUSIX, BKIIOYAsk MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUN TMPUMEHSITh TEOPETUYCCKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBJICHUA B NPUPOJE U JIA NPUHATHS NPAKTUYECKUX pElICHUN B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 33/Jad C SBHO 3aJlaHHOW (DHU3MYECKOH
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUE (PU3UYECKMX OCHOB M MPUHIHUIIOB JCHCTBHS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPEY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEILHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3ysbTara;

CO3/IaHHE YCIIOBHH ISl Pa3BUTHSI YMEHUHN TPOCKTHO-HCCIICIOBATEIbCKON, TBOPUESCKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro OOIIero oOpa3oBaHUs
orBojuTcs 136 yacos: B 10 kiracce — 68 wacoB (2 daca B Hemeno), B 11 kimacce — 68 gacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENh JElaeT BHIOOp MpOBEACHHUs J1a0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBbYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunbie MeToAbl MO3HAHUS OKpyXxarouiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HYECKUX SBJICHHH U TporieccoB. Hayunsle runore3sl. Ouszndeckue
3aKOHBI U TEOpUH. | paHHIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmwKeHHe. OTHOCHUTEIBHOCTh MEXaHWYECKOro JBrkeHHsA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MAaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonuneitnoe paBmkeHue. J[BKeHHME MaTepHalbHOM TOYKM TIO OKPY)KHOCTH C
MOCTOSIHHOM 10 MOZYJI0 CKOpPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas cKopocTh. llepwon u
yacToTa oOpaienus. LleHTpocTpeMuTenbsHOe YCKOPEHHE.

TexHu4yeckue yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBH)XCHHE
CHaps/I0B, LIETIHbIE U PEMEHHBIE MEpeIayH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanue IBHKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nmkeHus Tena, OpoieHHOro Mo/ YIIoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHONICHMS ~ MEXAY  OYTSIMH,  NPOHACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHUH C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa st
MarepuaibHOU ToOUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna Tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokost. Koapdumument tperans. Cunia conpoTHBICHHS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M MPAKTUYECKOE IPHUMEHEHHWE: MOJUIMIIHUKYN, JBUKCHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NAJCHUU.

CpaBHeHuE CUJI TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYXUHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

HNmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJbca Tejla. 3aKOH COXpaHeHUsl UMITyJbca. PeakTuBHOE ABM)KEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
JHEPIUH.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMuUpoBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble ¥ HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKON JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccrnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJenu CTPOCHHS Ta30B, KMIKOCTEH M TBEPABIX Tell M OOBACHEHHE CBOWMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaudecTBo BelecTsa.
[TocrosinHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ujeanpHOro rasa. AOCOJIIOTHas TemIepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporiecchl B UicalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpeacTaBiIeHne N30MPOLECCOB: N30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCIUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HIUTIOCTPUPYIOIast IPUPOTY IABJICHUS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS HI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Omnpenenenne Macchl BO3JlyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUSL Pa3peKEHHOTro rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
uJeanbHOro ra3a. Bujsl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEII0EMKOCTH BellecTBa. KomuecTBO TEIIIOTHI IPU TEIUIONEpe1ade.

[Tonsitue o0 anumabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
NIEPBOro 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MpUPOJIE.

TennoBeie MamuHbL. [[pUHIUTIBL [EeHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoi Mamuubl. ukn Kapao u
ero Kod(hPuIUeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH M3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAIISA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CrOPAaHHUs, PEaKTUBHOTO JIBUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbIi map. Y ienbHas TemioTa napooOpa3oBaHHUsL.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT JaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa miasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE MMPUMEHEHUE: TUTPOMETP M IICHXPOMETP,
KQJIOPUMETP, TEXHOJOTHMM  TIOJYYEHUS COBPEMEHHBIX MAaT€pUAIOB, B TOM  YHCIIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnenne npu NOHMKEHHOM JIaBJICHUU.

CriocoObI U3MEPEHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzauusi Ted. OJeKTpuueckuid 3apsii. JIBa BHIa 3JIEKTPUUECKHUX 3apsiIOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. 3akoH Kyinona. TodeuHblli  3JEKTpHUYECKHMH  3apsi.
Onektpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro mnois. IlpuHuun cynepno3unuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IEKTPUYECKOTO MOJIS.

PaGora cun osnextpocratueckoro mond. Ilorennuan. PasHoCTh MOTEHLMANOB.
IIpOBOIHUKY U AUDIIEKTPUKH B MIEKTPOCTATUYECKOM IToJIe. JIudsiekTprudecKkast IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHJAEHCATOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCAToPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1s ydacTka Lenu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNIEKTPOABUKYILAsA CHJIa M BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHHKA TOKA. 3akOoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIeKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J€KTPOHHBIX ITYYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHHKOBEIE TPHOOPHI.

DJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
Juccoryanus. DIEKTPOIIN3.

DneKTpruuecKkuil Tok B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBINA pa3psa. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPHI, TEPMOMETP COMPOTHUBJICHUS, BaKyyMHBIH THOJN, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, TUTOMIAIHN
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CMmeniaHHOe COeIMHEHNE TPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblKkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIlEHKAa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHIIBI  HCTOYHMKA TOKAa W €ro0  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexTpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 10 Kiacce OCYyIIECTBISICTCS C y4ETOM
COZEPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€ C KypcaMHd MAaTEMaTHKH, OWOJIOTHH, XHMHH,
reorpauy U TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAYyYHOTO ITO3HAHHS:
SBIICHUE, HAy4YHBIH (DaKkT, rumore3a, (Qu3WUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOJIIOICHHE,
9KCTIEPUMEHT, MOICTTMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelmieHHe CHUCTEMbl YypaBHEHHMH, JMHeWHas QyHKOMsA, napaboia,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HMX IPOEKIUU HA OCH
KOODPJMHAT, CII0’KCHHUE BEKTOPOB.

buonocua: mexanndeckoe ABWKEHUE B JKMBOHM mpupoje, Auddy3us, 0cMOC, TEII000MEeH
KUBBIX OPTraHU3MOB (BHIIBI TETUIONEPEIAuH, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBICHHS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb BEIECTBa,
MOJIIpHAsE Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUIAKOCTEH M Ta30B, JIICKTPUYECKHUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHUe IBMKEHUH C MCIOJIb30BAaHHEM MEXaHU3MOB, YUET TPCHUS B
TEXHHUKE, MOAIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHEHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyrue), JBUTATeNlb BHYTPEHHETO CropaHus, mapoBas TypOWHa, OBITOBOU
XOJIOWIIBHHUK, KOHAUIIUOHEP, TEXHOJIOTUH TTOIYUYEHHsI COBPEMEHHBIX MAaTE€pPHUaioB, B TOM YHCIIE
HAaHOMAaTepHaJOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTaTHUYECKas  3alluTa,  3a3eMJICHHUE
JJIEKTPONIPHOOPOB, KCEPOKC, CTPYHHBIA NpPUHTEp, DICKTpOHArpeBaTeibHbIE MPUOOPHL,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIe MarHuThl. B3anMMOAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
BekTop MarHUTHOM MHIYKUMU. [IpUHIMI CylIepro3ULMY MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHYKIUU MTOJISI IOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1osie IpOBOAHMKA C TOKOM. KapThHa JMHMM MHAYKIIMM MarHUTHOTO ITOJIS
JUIMHHOTO TIPSIMOTO ITPOBOJHMKA M 3aAMKHYTOI'O KOJIBIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmozeiicTBre NPOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SlBneHue nHnekTpoMarHuTHOM wuHAYKUMH. [lOTOK BekTOpa MAarHUTHOM WHIYKLHH.
DNEKTPOABUKYILASA CUJIa MHIYKIMHU. 3aKOH 3JIEKTpOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe ayekTpuueckoe IMoje. ONEKTPOJABMKYIIas CWia WHAYKIMM B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBJI€HME CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUH.



DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue YCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JICKTPOMArHMTHI, JICKTPOABUTATENb, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHIl, HHIYKIIHOHHAS T1eYb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T10JIEM.

JIvHUY MHYKITUA MarHUTHOTO TIOJIS.

B3anMopeiicTBre ABYX MPOBOJIHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBiieHME DNEKTPOMArHUTHOM UHAYKIIWH.

IIpaBuiio Jlenua.

3aBUCUMOCTD JJICKTPOIBUKYILEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHTYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHOW MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHblE KONEOAHUS

Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmonuueckue
konebanus. Ilepuon, dacrora, ammautyga u  (aza konebanuil. I[lpyXMHHBII MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKUX KojeObaHuid. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIAYy MEXaHWYeCKUMU U  DIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUE KoJeOaHusl.
Pe3onanc. BeiHyKIeHHBIE DIEKTPOMArHUTHBIEC KOJIEOAHUSI.

[lepemenHbiii Tok. CUHYCOMJANbHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U HATIPSHKEHUS.

Tpanchopmarop. IlpomsBoactBo, mepemaadya U MOTPEOIEHUE SIEKTPUUYECKON DHEPTHUH.
OKOJIOTUYECKUE PHUCKH TIPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosb3oBaHus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HH.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHM 3BOHOK,
TreHepaTop NEPEMEHHOr0 TOKA, TUHUM JIEKTpOoNepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeNbHON CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

Hab6nronenue 3aryxarmomnmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumnorpamMmbl  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
DIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTEIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKHM WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCMMOCTH TIEPHUOJIa MAJIbIX KOJeOaHH rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM M3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmHbvle 60JIHbl

MexaHudeckue BOJHBI, YCIOBUs pacupoctpaneHus. [lepuoa. CkopocTh pacnpocTpaHEeHUs
W juuHA BOJHBL [lomepeunple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS HM3Jy4YEHHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHU. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH CPebl.

TexHuueckue ycTpoWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIBTPa3BYKOBas JIMAarHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmromieecst Te10 Kak KICTOYHUK 3BYKA.

HabGmonenue oTpaykeHus 1 MPeIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmtonenue natephepeHny u AuPpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue CBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUTUTYIOM M YacTOTOM
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIrs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pactipocTpaHEeHHE CBETa B OJHOPOJTHON Cpeie.
JIyud cBera. ToOUEUHBI UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MPEIOMJICHHUS CBeTa. AOCOJIOTHBIM TOKa3aTesh
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

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



ColOuparonue W paccewBaromme JUH3bL. ToHkKas mauH3a. DOKycHOE paccTosHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas onrtuka. HuTtepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(pA3HBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIECHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue YCTpOWCTBAa M IPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToanmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHHWE U MperoMieHue cBeTa. OnTudeckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuzanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue cBOWCTB N300payKeHU B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['panubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHUKH. [locTymarsl crienuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BaKyyMmMe, IPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTue u wuccienoBanne (orodadpdexkra. Ombiter A. . CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHYECKOE IEMCTBHUE CBETA.



TexHuueckue yCTpoilCTBa M MNpaKTHUECKOe NpUMEHEeHHe: (poToanaemMeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
monenb atoMa. [locrymarer bopa. Usnydenue u nornomeHue GOTOHOB NPU MEPEXOAC aroma C
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl cnekTpoB. CHekTp YpOBHEW 3HEpPrUM aroma
BOZOpPOJA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.
CroHTaHHOE U BBIHYKJIEHHOE H3JIyuyEHUE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CHEKTPAJbHBIA aHAJIN3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
HabGnronenue nuHeiyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTpOEHHS  A1pa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paauoakKTUBHOIO U3IIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykionnas mognens siapa ['eiizenOepra—VBaHeHKo.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.
DOHeprus cBs3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES SIEp.
Anepuwiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHEKTHUBBI  SAIEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Mertobl HaOIOIEHNUS U PETUCTPALIMH 3JI€MEHTapHBIX YacTHUII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. JiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAUCHHUE
ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/IbI, INIAHETHI, UX BUAMMOE JBI)KCHUE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounuk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I"'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuku u kBazapsl. UEpHbIE ABIPHI B sIpax TAJAKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopwus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPY EHHBIM TJ1a30M C MCMOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, mianet, Maeunoro [lytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax MesATeTbHOCTH YelOBEeKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMUPOBAHUU
MpeJCTaBICHU 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001EM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTc C Y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBS3€il C KypcaMH MAaTeMaTuKH, OWOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB, MPOM3BOAHBIC SJIEMEHTAPHBIX (YHKIIHIA,
MpPU3HAKU TT0I00MS TPEYTOIBHUKOB, ONPEEICHNE TUIOIIAIN TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: »nextpudeckue SBICHUS B KUBOW MHpHUpojie, KojeOaTelabHbIE BUKEHUS B
KUBOW TPHUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJIE, NEHUCTBHE pPaJUAlMM Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyH, (poTochEMKa 3eMHOM
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpENad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHUTh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BATEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pEe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OpHEHTAIMi, TO3UTHBHBIX BHYTPEHHHUX
yOeXIeHUHM, COOTBETCTBYIOIMX TPATULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOIIEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HMHTEpEcax TIPa)KJIaHCKOro OOIIEeCTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHE B3aUMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMM B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHHTapPHOH U BOJIOHTEPCKOM 1EATEIHHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUNMCKOI IpaX1aHCKOW UAEHTHYHOCTH, IATPUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 MIOBEJICHNUS;

CIIOCOOHOCTh OIICHWBATh CHTYAlMIO M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B IESATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B TOCTPOEHUE YCTOMUUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAsk AICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymymien
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TITAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh AKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



IJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMYECKOW HAaINpaBJIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAYyYHOI JIeATENIbHOCTH, TOTOBHOCTh B IPOIECCEe M3YUYCHUS (DU3UKH
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIIbHOCTh NHNBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (POPMYJTMpPOBaTE M aKTyaTU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh ©¢
BCECTOPOHHE;

OTIPEEIATh LENH AeSTeIbHOCTH, 3a]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PACCMAaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHaAIbHBIX PECYPCOB;

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

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOT0, BHUPTYaAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.

ba3zoBble ucciieqoBaTe/IbCKHUe 1eHCTBUSA

BIIAJICTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH M METOAaMHU (HU3UYECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-MCCIIEOBATEIbCKON M MPOEKTHON AESITENHHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEPIIpETaIluH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM 4YHCIIE TpHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3ajady, BBIJIBUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apryMEHTHl IS JOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUU PEILLICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKHU
OIICHUBAThH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B 0OpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYSeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCHUTH 3HAHUS 10 (PHU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEIIAraTh OPUTMHAIIbHBIE TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKAMHU ITOJTYHYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIPETALNIO UHPOPMALIMK PA3IMYHBIX BUIOB U (HOPM MpE/ICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeH s, TPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MMacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayAWTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOM AEATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIlMH U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUSI C MCIOJIb30BAHMEM S3BIKOBBIX
CPEACTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHOM U MHAUBUAYAJIbHON pabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, pPACHpElesATh POJU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pPe3ybTaThl COBMECTHOM paboThI;

OILICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)XJOr0 YYaCTHHKA KOMaHJbl B OOIIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalLMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJISITh IUIAH DPEIICHUs] PACUETHBIX M KAa4eCTBEHHBIX 3ajady, IJIaH
BBITIOJTHEHUSI TMPAKTUYECKO paboThl ¢ Y4ETOM UMEIONINXCS PECYpCcOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OIEHKY HOBBIM CHUTYAITUsIM;
pacIIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MTPHUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYIAUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:



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

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YNIHTATOB U OCHOBAHU;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

PUHUMATH ce0sl, TOHMUMAsi CBOM HEJOCTATKU U JIOCTOMHCTBA;

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

MPU3HABAaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B nmporiecce qocTHREHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE AJIs
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4YarOLUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaralonuil chopMUpOBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOU SMOIIMOHAIBHOU c(pephl, ObITh YBEPEHHBIM B ce0€;

CaMOpEeTyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOMICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXYy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHUE APYTuX,
YUUTBIBATh €T0 MPH OCYIIESCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPSKUBAHUIO;

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

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE Pe3yabTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTBIBATh TPAHMLBI NPUMEHEHUS H3YUEHHBIX (PU3MUECKUX MOJeJel: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, MACANBHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TE€JN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] MpU pelIeHUuU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHUEe SBIEHUS (IIPOIECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKCHHE TI0 OKPY)XHOCTH, WHEpIHs, B3aumonencTeue Tten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeW M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NpH HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTAJUIU3aLus,
KHUIIEHUE, BJIAKHOCTH BO3JlyXa, MOBBIIICHUE JAaBJICHUS ra3a IMPHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXIy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;



ONKCHIBATh MEXaHMUYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHEe BETUYMHBI: KOOpAMHATA,
yTh, MEpPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHjla, UMITYJIbC Teja, KMHETHYeCKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTH;, MpHU
ONKMCAHWW TMPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIBI, CBSA3BIBAIOIIUE JTAHHYIO (PU3NYECKYIO BETUUUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCHIBATH W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas OSHeprus
XAOTUYECKOTO JIBIXKEHUS MOJIEKYJ, CPEJHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEPrus, padora rasza, KOd(pQUIMEHT MOJE3HOrO NEHCTBUS TEIUIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3yEMbIX BEITUYHH,
uX O00O03HAYEHUS M EAUHHIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYK (U3UYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONB3YST (PU3NYECKUE BEIMYUHBL AJEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANPsDKEHHOCTh TIOJIS,, MOTEHIMAl, Pa3HOCTh TOTEHIUANOB; MpPU OMUCAHUU MPABUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUIHHAMU;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SIBICHUS, MCIONB3yS (DU3MUECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHS UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
paBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJEKYISPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KWHETHUYECKOW DHEPTUU TEIUIOBOTO JBIKCHHS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIIWH, TPHOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHUS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIIEPUMEHTHI 1O HMCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCTIOIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHHH, TpU O3TOM  (OPMYIHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJb30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPELIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEXIY (QHU3NYECKUMH BEIMYMHAMU C HWCHOJIb30BaHUEM
OpSIMBIX  U3MEPEeHM, MPH 3ITOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHUPOBATH PE3YIbTAThI
MOJTYYCHHOW 3aBUCHMOCTH (PM3MUYECKMX BEIMYWH B BHUJE TAOIHIl U TrpadUKOB, JIEIaTh BBIBOJBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U 1aOOpaTOPHOro 000PYA0BaHNUS;

pemiate pacu€THbIE 3aJadd C SIBHO 3a/laHHOM (U3NYECKOM MOENbl0, HCIOJb3Ys
dbuznyeckue 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOMpATh (PU3UUECKYIO
MOJIeIb, BBIACHATh (U3NYECKUE BEIHUMHBI M (POPMYIBI, HEOOXOAMMBIE I €€ pEIICHUs,
TIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYCHHOTO 3HaUeHHsI (PU3MYeCKON BEIMIHHEI,



pelaTe KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMNOYKY
paccyXKIeHU C ONIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3MUYECKHE SBIICHHUS,;

UCTOJBb30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBlICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHONH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMyl0 HHPOPMALIHUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
obecrieyeHns 6€30MACHOCTH MPH 0OpaIeHHH ¢ TPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpenensiTh O0S3aHHOCTM M IJJAHUPOBaTh JAEATENbHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

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

JIEMOHCTPHPOBATh Ha TMpPUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JI0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBATh TIPAHMILIBI TPUMEHEHUS H3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PeIeHnH (GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (Ppororddexr), cBeToBOE NaBlieHNEe, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIleCTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
ANIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEJ) M INEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, DJIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIasl CUIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO Mouisd, cwia Amnepa, cuia JlopeHla, MHAYKTUBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W yacToTa KoseOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TApMOHMYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOsHHE M ONTHUYEeCKas Cuja JMH3bI, MPU OMUCAHUM TPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BEJTHUYUHAMU;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPIus U
UMIynbc (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIUE JaHHYI (DU3MUECKYIO BEIMYHMHY C JIPYTMMU
BEJIMYMHAMU, BBIYUCIISATH 3HAUCHUE (PU3UUECKON BEIIUYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCIONB3yS (DU3MUYECKHE 3aKOHBI U
OpUHIMNBL  3akOH OMa, 3aKOHbI IOCJIEAOBATENBHOIO U IApajlJIeIbHOTO  COEJUHEHUS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH SJEKTPOMArHUTHOM HMHAYKLUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoTodddeKrTa, 3aKOH COXPAHEHHS] SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHUS 3JIEKTPUYECKOrO 3apsjia, 3aKOH COXPaHEHMS
MaccoBOI0 4MCJa, MOCTynaTel bopa, 3akOH paguoakTUBHOIO pacnajaa, MpU 3TOM pPas3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
o0jacTh) IPUMEHUMOCTH;

OIpesieNATh HaIpaBiIeHWE BEKTOpa MHIYKIMHM MAarHUTHOTO IOJIS IPOBOJHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTh U OIMCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCMOJIb30BAaHUEM HPAMBIX U KOCBEHHBIX H3MEpEeHUH: 1pu 3ToM  (HOpMYIMpPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BATh HM3BECTHBIE METOIbl OLEHKU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUI:
IIpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHUJE TaOMUIl W TpaduKOB, JenaTh BBIBOABI 10 pe3yibTaTaM
UCCIIE/I0BaHMS;

coOnronarh mnpaBuia O€30MacCHOrO TpyAa IMPU HPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENLCKOM M TMPOEKTHOW JESATENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1ab0paTopHOro 000pyI0BaHHUS;

pewmiatb pacuy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckol MOJENbI0, HCIOJIb3Ys
¢bu3nyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOMpATh (PU3MUECKYIO
MOJIeb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (OPMYJIbl, HEOOXOIWMBbIE s €€ pEeIIeHHUs,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (pU3MYecKoi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYMBYIO LIEMOUYKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCIOJIb30BAaTh IIPU pELIEHWH Y4eOHBIX 3aJad COBpPEMEHHble HH(OPMAalMOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuyM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1aCHOTO MCIIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HU;

IPUBOUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHMs 3I0POBbsI U COOIIOICHNS HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOILEH cperie;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUATBHBIX pOJIEH, TUIAaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXK0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHne paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnubie | IpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. DUZUKA U METOAbI HAYYHOI'O ITO3HAHUSA
bu6mmoreka [IOK
1.1 o 1
W3HUKa U METO]Ibl HAYYHOTO TIO3HAHUS 0 0 https://m.edso0.ru/7f41bf72
Htoro no pazneny 1
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 K 1
vHeMatitia 8 0 https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.2 10 1 1
Jlusamiica https://m.edsoo.ru/7f41bf72
buo6 OK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 hgp;?;:;ziim 17§41bF72
Hroro no pazneny 24
Paznen 3. MOJIEKYJISIPHASI ®PU3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 7 1 0
OCHOBEI TEpMOAHHAMIKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 4 0 0 bu6mmoreka [IOK

®da3oBbI€ MEPEXOIBI

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

Hroro mo pazneny 20
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
4.1 7
EKTpOCTATIR https://m.eds00.ru/7f41bf72
ITocTostHHBIN 2IE€KTpUYECKUNA TOK. TOKHM B bubmuoreka [IOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Htoro no paznemny 19
Ha3Banue MmoayJist
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie | IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOIMHAMUKA
MaruauTtHoe nojie. DJIeKTpOMarHuTHas bubnnorexa [JOK
11 11 1 2
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 13 1 1 bubnnoreka [JOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHe U DJIEKTPOMArHUTHBIE 5 1 0 bubnuoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 o 15 1 4
frriKa https://m.edsoo.ru/7f41c97c
Hroro no paszneny 34
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI cIEIIUATBHON TEOPUHU 1 0 0 bubnmoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 1
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6 OK
4.1 DNEeMEHTHI KBAaHTOBOW ONTHKHU 4 0 0 Homotexa Il

https://m.edsoo.ru/7f41c97c
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4.2 CrtpoeHue atoMa 3 bubmorexa HOK
' p https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4, A 1
3 TOMHOE PO 0 https://m.edso0.ru/7f41c97c
Wroro no pazueny 17

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro o pasneny 3
Paznen 6. OBOBILIAIOLIEE IOBTOPEHUE

61 | OSoSumonce nosropere : g imedson U TALGOTe
Htoro no pazneny 2
PesepBHOE Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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