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Pabouas nmporpamma no ¢pu3nke Ha ypoBHE cpeaHero oouiero o0pa3oBaHus pazpaboraHa Ha
OCHOBE ITOJIOKEHH U TpeOOBaHUN K pe3ysIbTaTaM OCBOEHUS Ha YriIyOJIEHHOM ypOBHE OCHOBHOM
oOpazoBarenbHOM Iporpammel, ripeacTaBieHHbIX B PI'OC COO, a takxe ¢ yuétom DenepanbHoit
paboueii mporpamMmMsl Bociutanus U Konuenuuu npenoaaBanus yueOHoro npeamera «dusmukay B
oOpa3zoBaTenbHbIX opranuzanusx Poccuiickoit @enepaium, pealn3yomux OCHOBHbBIE
o0pa3oBaTeNbHbIE TPOTrPAMMBI.

HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢uzuke onpenenser 00s3aTeNbHOE NPEAMETHOE COJIepKaHNE, YCTAaHABIMBAET
PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTD U3YUEHHS TEM H pa3/ieloB yueOHOTo MpeaMeTa ¢ y4EToM
MEXIIPEIMETHBIX U BHYTPUIIPEMETHBIX CBSI3€H, TOTMKH y4eOHOTO MpoIecca, BO3PACTHBIX
ocobenHocTei oOyuatormmxcs. [Iporpamma no ¢pusnke gaét mpeacTaBiIeHUE O METIX, COACPKaHUH,
oOuiei crpareruu 00y4yeHus!, BOCIIUTAHUS U pa3BUTHs 00y4arOIUXCs CpeACTBAMH y4eOHOTro MpeMeTa
«®Pu3uka» Ha yriyOlnEHHOM ypOBHE.

N3yuenue kypca Gpu3uKu yriryOnEHHOro ypoBHsI TO3BOJISIET PEan30BaTh 3aauu
npogeccuoHaIbHON OPUEHTAIMH, HATIPABJICHO Ha CO3aHUE YCIOBUI Ul IPOSBICHUS CBOUX
MHTEJUIEKTYyallbHBIX U TBOPUECKUX CIOCOOHOCTEH KaXKIbIM 00YYaroIUMCsl, KOTOpble HEOOXOAUMBI IS
MPOAOIDKEHHU 00pa30BaHuUs B OpraHU3alUsAX MPo(hecCHOHATILHOTO 00pa30BaHus 110 pa3IMYHbIM
(U3UKO-TEXHUYECKUM U HHKCHEPHBIM CIICLIUAIEHOCTSIM.

B mporpamme o (puzuke onpenensroTcs IIaHupyeMble pe3yIbTaThl OCBOSHHS Kypca (U3UKH Ha
YpOBHE CpeJIHEro 00111ero 00pa3oBaHus: JIUYHOCTHbIE, METAIPEIMETHbBIE, IPEMETHbIE (Ha
yriyos€HHOM ypoBHE). HaydHO-METO10710THYeCKON OCHOBOM TSl pa3pabOoTKu TpeOOBaHMI K
JUYHOCTHBIM, METANpPEeIMETHBIM U IPEIMETHBIM pe3yiIbTaTaM 00y4arolI1XCsl, OCBOUBLIMX MPOrpaMMy
1o (hU3KKe Ha YPOBHE CpPeIHEro 0011ero o0pa3oBaHus Ha yriIyOJEHHOM YPOBHE, SBISETCS CUCTEMHO-
JEATEIIBHOCTHBIN MOAXO/.

[Iporpamma no ¢u3KKe BKIIOYAET: TNIAHUPYEMBbIE PE3yIbTaThl OCBOCHHS Kypca (PU3UKU HA
yrIIyOnEéHHOM YPOBHE, B TOM YHCJIE IPEIMETHBIE PE3YIbTaThl IO TOAaM 00yUYSHHS; COJIEpKAHHUE
yuebHoro npeaMera «Pu3nka» 1o rojgaM oOydeHus; TeMaTHUECKOE MIAHUPOBAHKE IO FOJ1aM
oOyuenns. Pu3MKa Kak Hayka 0 HanOoJiee OOIIMX 3aKOHAX MPHUPOJIBI, BBICTYIIAs B KAYECTBE YI€OHOTO
IperMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIa/ B CUCTEMY 3HAHUH 00 OKpY>KaroIlleM MUpE.
HIxonbHBINA Kypc PU3UKU — CUCTEMOOOPA3YIOLIUI /AJIs €CTECTBEHHO-HAYUYHBIX YUE€OHbIX IIPEAMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIE)KAT B OCHOBE IIPOILIECCOB U SBJICHUMN, U3Yy4aeMbIX XUMHEH,
ouosiorueil, puzndeckoit reorpaueit u actpoHomueit. Mcnonb3oBaHue U aKTUBHOE ITPUMEHEHHE
($u3nYeCcKUX 3HAHUH ONPEENINIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOIUH B cepe
SHEPreTHKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IIOJyUYEHHUSI HOBBIX MaTEPHAIIOB C 3aJJaHHBIMU
cBoiicTBamu. M3yuenne (pru3nku BHOCUT OCHOBHOM BKJIaJ B (POpMUPOBaHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa 00y4aro1erocs, B GOpMUpPOBaHUE YMEHUN MPUMEHSTH HAyUHbIH METO/ [TO3HAHUS NpU
BBINIOJTHEHUHN UMU Y4E€OHBIX HCCIEA0BAHUM.

OCHOBHBIE EJIX U3YYEHUSA ®U3UKU

OCHOBHBIMU LIETSIMHU U3Y4€HUS (PU3UKHU B 0011IEM 00pa30BaHUU SIBJISIOTCA:

— (popMupoBaHUE HHTEpECA U CTPEMIICHHS 00YYaIOLINXCS K HAYyYHOMY M3YYECHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
—Ppa3BUTHE MPEICTABICHUI O HAYYHOM METO/E NMO3HAHUA U (popMUpoBaHHE
MCCJIE0BATEIBCKOTO OTHOLICHUS K OKPYIKAIOIIUM SIBJICHUSIM;
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—(dopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJsibTaTa U3y4eHUs] OCHOB

CTPOCHUS MaTepuu U PyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

—dopMHupoBaHUE YMEHHI OOBSICHATH SIBICHUS C NCTIOIB30BAHNEM (PH3HUECKUX

3HaHUI U HAYYHBIX JI0KA3aTEIIbCTB;

—GOopMHpOBaHUE MPEICTABICHUIN O PO (PU3HUKH JUTS Pa3BUTHS APYTHX

€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH;

—pa3BUTHE MPEICTABICHUH 0 BO3MOXHBIX cepax Oymymiel mpodhecCHoHaNbHON 1esSTeTbHOCTH,
CBSI3aHHBIX C (PM3HUKOH, MOATOTOBKA K JAajJbHEieMy 00y4eHHIO B 5TOM HaIlPaBJICHHUH.

JlocTikeHHe 3THX 11eJiei o0ecrieunBaeTcs pelIeHneM CIeAYIOMNX 3a/1a4 B IPOLIECCe U3YUECHUs
Kypca (GU3UKU Ha yPOBHE CPEIHETO O0IIEro 00pa3oBaHMs:

—TIpUOOpETEHNE CUCTEMBI 3HAaHUH 00 00MMX (PU3HMUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO GU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO (DU3HKY U JIEMEHTHI
acTpou3uKy;

—dopMUpOBaHNE YMEHUI IPUMEHSTh TEOPETUUECKUE 3HAHUS 17151 OObsICHEHUS (PU3MUeCKHUX
SIBIICHUW B IPUPOJIE U JIJISl IPUHATHUS IPAKTUUECKUX PEIICHUI B MOBCEIHEBHOM JKU3HH;

—OCBOEHHE CIIOCOO0B PELICHUs PA3IUYHBIX 33/1a4 C SIBHO 33JJaHHOI (PU3HUECKON MOJEIbIO,
3aja4, MoApa3yMEeBaIOLINX CAMOCTOSTENIbHOE CO3JaHne (PU3NUECKON MOJIEIH, a/IeKBAaTHOM yCIOBUAM
3aJ1a4M, B TOM YHUCJIE 33]1a4 UHKEHEPHOT'O XapaKTepa;

—TIOHUMaHue QU3NYECKUX OCHOB M NMPUHIIMIIOB JCHCTBHS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMUYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPY’KAIOILIYIO CPEy;

—OBJIaJICHHE METO/IaMU CaMOCTOSITEJIbHOTO JIAHUPOBAHUS U MPOBEACHUS (PU3NUECKHUX
9KCIIEPUMEHTOB, aHAJIM3a U UHTepIpeTalu HHOpMauu, ONPEIeICHHUS JOCTOBEPHOCTH
MOJIy4€HHOTO Pe3yibTara;

— CO3JIaHUE YCJIOBMH Ul Pa3BUTUS YMEHHUN IPOEKTHO-UCCIIEN0BATENBCKON, TBOPUECKON
JIESTENIBHOCTH;

— pasBuTHE HHTEpeca K chepam MpoecCHOHATBHON AeITeTbHOCTH, CBI3aHHON C (DU3HKOM.

B ocHOBY kypca (pu3uKu Ha ypOBHE CPETHETO 00IIero 00pa30BaHUs TIOJIOKEH PSJT UICH,
KOTOpBIE MO’KHO paccMaTpUBaTh KakK MPUHLHUIIBI €0 OCTPOEHHUS.

Hoesn yerocmuocmu. B cOOTBETCTBUM C HEW KypC SBISETCA JOTHYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepual U3 BceX pa3/iesoB PU3UKU, BKIIOUYAET KaK BOMPOCH! KJIACCUUECKOH, TaK U
COBpEMEHHOM (PU3HUKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUU C HEll MaTepHal Kypca GU3UKU 00beIUHEH BOKPYT
¢busnueckux Teopuii. Beaymmum B Kypce sBiseTcsi JOpMUPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BEIIECTBE U TOJIE.

Hoesa cymanumapuzayuu. EE peanuzaius npeanoiaraet ucrnoiab30BaHUe I'yMaHUTaAPHOTO
MoTeHIMaa (pU3MIeCKor HayKH, OCMBICIICHUE CBSI3U Pa3BUTHsI (PU3HUKH ¢ pa3BUTHEM OOIIECTBA, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U 3KOJIOTMUECKUMHU MTPOOIEMaMHU.

Hoesa npuxnaonoii nanpagiennocmu. Kypc pusuku yriy0iaEHHOTO YpOBHS MIpEANoaract
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIOKEHUH U3YUEHHbBIX TEOpUi
1 3akoHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIMX MPEICTaBICHUN U COBPEMEHHbBIE
TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoesn 3Kkonocuzayuu peann3yercs NOCPeICTBOM BBEIEHUS JIEMEHTOB COACpKaHMS,
MOCBAIIEHHBIX YKOJOTHYECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C PA3BUTHEM TEXHUKU



Y TEXHOJIOTHH, a TaKkkKe 00CyKAeHUs Mpo0IeM PallMOHAIBHOTO PUPOJIONIOIB30BAHUS U
9KOJIOIMYECKOH 6E30IaCHOCTH.

MECTO YYEBHOT' O ITIPEJJMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBHm ¢ TpedboBanusiMu @I'OC COO yrayOn€HHbIN YPOBEHb U3YUEHUST yI€OHOTO
npeameTa «PU3uKa» Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHMs BEIOMpPAETCS 00yUYaIOMIUMHUCS,
IUTAHUPYIOIIUMHU MTPOJOHKEHHE 00pa30BaHUs MO CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOT0 MPOduUIIs.
Oo61iee yncIo 4acoB, PeKOMEHIOBAHHBIX TSl U3yueHUs pu3uku (yriryOseHHbIH ypoBeHb) — 340 yacos:
B 10 kmacce — 170 yacoB (5 yacoB B Henenio), B 11 kmacce — 170 gacoB (5 yacoB B Heento). B
nporpamMmMe no (u3MKe yKa3aH MnepedeHb Ja00paTOPHbIX U MPAKTHYECKUX PadOT ¢ y4EToM
WH/IMBUYaTbHBIX 0COOEHHOCTEH oOyuaromuxcs. B mporpamme ais Kaxxa0ro Kiacca mpeaiaracTcs
pe3epB BpEMEHU, OTBOJUMBIN HAa BAPUATUBHYIO YaCTh IPOIPAMMBI.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

Nzyuenue yuebHoro npeamera «dusnka» Ha ypoBHE CpeHET0 00IIero 00pa30BaHus JOHKHO
o0ecreunBarh JOCTHXKEHHE CIEAYIOLUINX JINYHOCTHBIX, METAIPEAMETHBIX U IPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOTo npeamera « DU3uKa» T0JKHBI OTpaXkaThb
TOTOBHOCTb U CIIOCOOHOCTH 00YYarOUINXCsl PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIUEN TINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPEHHUX yOCKACHUH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM [IEHHOCTAM POCCUHCKOTO OOIIECTBa, PaCIIuPeHHUE KUZHEHHOTO
OIBITA U OIIBITA AEATEIBLHOCTH B IPOLECCE PEAM3ALMU OCHOBHBIX HAIIPABICHUN BOCIIUTATEIIBHON
JEeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

IPaXKAAHCKOI0 BOCIIMTAHUSA:

—Cc(OpPMHUPOBAHHOCTH TPAKAAHCKOMN MO3UIMK 00YUAIOIIEroCs KaK aKTHUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

—IPUHATHE TPAJUIIMOHHBIX O0IIEUEI0BEUECKUX TYMAHUCTUYECKUX U JEMOKPATHUECKHUX
IICHHOCTEH;

—TOTOBHOCTH BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEPECAX IPaXkAaHCKOTr0 O0IIeCcTBa,
y4acTBOBAaTh B CAMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

—YMEHHE B3aUMOJICHCTBOBATh C COLMAIIbHBIMUA MHCTUTYTAaMH B COOTBETCTBUU C UX (DYHKIMSIMU
Y Ha3HAYCHHEM;

— TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM AEATEIIBHOCTH;

nampuomu4ecKo20 60CRUMAHUA:

—c(OpPMUPOBAHHOCTh POCCUMCKOMN I'pa)k/1aHCKON MAEHTUYHOCTH, MATPUOTU3MA;

—ILEHHOCTHOE OTHOIIEHHE K TOCYIAPCTBEHHBIM CUMBOJIAM, JOCTHKEHUSAM POCCUNCKHUX YUYEHBIX B
obyacTu (U3UKHA U TEXHUKE,

0YX06HO-HPABCMEEHHO20 60CHUMAHUA:

—c(pOpPMHUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHMUS, 3THYECKOT0 MIOBEICHUS;

—CIIOCOOHOCTH OIICHWBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSCh Ha
MOPAJIHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JEATEIBHOCTH YUEHOTO;

—O0CO3HaHUE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMUMBOTO OyayILIero;
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ICMeEemu4ecKo20 60CRUMAHUA:

—3CTETUYCCKOE OTHOIICHHE K MUPY, BKIIFOUAsl ICTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO
¢du3nveckoil Hayke;

mpy006020 60CRUMAHUA:

—HMHTEpeC K pa3IngHbIM chepaM MpoPecCHOHATBHOMN JIeITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(hbU3MKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3ZHAHHBIN BHIOOP OymyIieit mpodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

—TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U cCaMO00pa30BaHuI0 B 001acT pusmku

Ha MPOTSHKEHUU BCEH JKU3HH,

IKO02UYUECKO20 60CRUMAHUA:

—c(hOPMUPOBAHHOCTH IKOJOTHIECKON KYJIBTYpPhI, OCO3HAHKE IMI00ATLHOTO XapaKkTepa

9KOJIOTMUECKUX MPOOIIeEM;

—IJJAHUPOBAHUE U OCYIIECTBICHHUE ICHCTBUI B OKPY>KAIOIIEH Cpelie Ha OCHOBE

3HAHUS 1eJI€H YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA;

—pacUIMpEeHUe OMbITa JEATEIbHOCTH SKOJIOTHUYECKON HANPaBIEHHOCTH HAa OCHOBE UMEIOIIUXCS
3HaHUU 10 (PU3HUKE;

UEHHOCMU HAYYHO20 NO3HAHUA:

—c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BuTHs (PU3HMUECKON HAYKH;

—O0CO3HaHUE IICHHOCTH HAYYHOU JESITeILHOCTH, TOTOBHOCTh B TIPOIIECCE N3YUCHHSI (PU3UKU
OCYIIECCTBIISATH POSKTHYIO M HCCIICTOBATEIBCKYIO JISATEIIBHOCTh HHINBHYAJILHO U B TPYTIIIC.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3naBaTebHBbIE YHHBEPCAIBHBIE YUeOHbIE TeiicTBHS

ba3oBble JJornyeckue 1eMCTBHUA:

—CaMOCTOSITENLHO (POPMYIIMPOBATH U AKTyalIM3UPOBATh MPOOIJIEMY, paccCMaTpUBaTh €&
BCECTOPOHHE;

— ONpEeAETATH LIeH ACITEIbHOCTH, 33/1aBaTh MMAPaAMETPhl K KPUTEPUH UX JOCTHKEHUS;

— BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PM3UUECKUX SIBICHUSAX;

— pa3pabaTbhIBaTh IUIaH PEUICHUS IPOOIEMBI ¢ yIETOM aHaIH3a UMEIOIINXCSI MAaTEPUATBHBIX 1
HeMaTepHaJIbHBIX PECYPCOB;

—BHOCHTb KOPPEKTUBHI B IEATEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIEIISM,
OLICHUBATh PHCKHU TOCIIEICTBHI ACATSIHLHOCTH;

— KOOPJMHUPOBATh U BBIMOJIHATH paObOTY B YCIOBUSX PEAIbHOI0, BUPTYAIBHOTO U
KOMOHWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

—Ppa3BHUBaTh KPEATUBHOE MBIIIJICHUE NIPU PEIICHNUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble nccienoBaTebcKue 1ecTBUS:

—BJIAJICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMH MOHATUSIMH U METOIaMU (PU3UYECKON HAYKH;

—BJIa/ICTh HABBIKAMH y4eOHO-HMCCIICA0BATEINBCKON U TPOCKTHOM AEATEIBHOCTH B 00JIACTH
(bU3UKH, CTIOCOOHOCTHIO X TOTOBHOCTBIO K CAMOCTOSITETIHBHOMY ITOMCKY METO/IOB PEIICHHUS 3a/1a4
(U3MUECKOTO CONIePKAHUS, MPUMEHEHHIO PA3IMYHBIX METOI0B IO3HAHHMS;

—BJIAJICTh BUJAMHU NesITeIbHOCTH 110 MOJyYEHUIO  HOBOTO 3HaHUS, €ro
MHTEpHpEeTaINH, IPEOOPa30BaHHIO U IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX CUTYAIUsX, B TOM YHCIE
IIPU CO3/IaHUH YYEOHBIX IPOCKTOB B 00JIaCTH (PU3HKH;



— BBIABJIATH IPUIUHHO-CIICACTBCHHBIC CBA3U U AKTYAJIM3UPOBATH 3a/1a4y, BBIABUT'ATb T'MIIOTC3Y
eé peuICHUs, HAXOAUThb AapTYMCHTHI JIJIS1 1OKA3aTCILCTBA CBOUX yTBGp)KZ[CHPIfI, 3aaaBaThb MapaMCTphl U
KpPUTEPUH pELICHUS,

—AaHAJIM3UPOBATH MMOJTYYCHHBIC B X0A€ PCUHICHUA 3a1a4r PC3yJbTaTbl, KDUTUYCCKH ONCHHUBATH UX
AOCTOBECPHOCTD, IPOTHO3UPOBATHE U3BMCHCHHUEC B HOBBIX YCIIOBUAX;

—CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BaTENbHON JEATEIBHOCTH, B TOM
Yyclie IPU U3YYeHUU (DU3HKY;

—/1aBaTh OIICHKY HOBBIM CUTYAIIHsIM, OLICHUBATh MPUOOPETEHHBIHN OMBIT;

—YMETb NIEPEHOCUTH 3HAHMS MO (PU3KKE B MPAKTUUYECKYIO 00JIACTh KU3HEAEATEIbHOCTH;

—YMETh UHTETPUPOBATH 3HAHHS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

— BBIABUI'aTb HOBBIC UACHU, IPCJIaraTb OpUIrnHAJIbHBIC IMOAXOAbI U PCIICHUAA,

— CTaBUThH HpO6J’I€MLI 1 3aa4M, JOITyCKaroIre aJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undpopmanmeii:

—  BJaJeTh HaBbIKAMU MOJIy4YEHHUS uHpopManuu buznyeckoro coJiepKaHus

U3 HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATEIHHO OCYIIECTBIIATH MOUCK, aHAJIH3,
CUCTEMAaTU3AINI0 U UHTEPIPETAINI0 HHPOPMAIIUN PA3TUUYHBIX BUJIOB U POPM MpEACTABICHUS;

—OLEHUBATh JOCTOBEPHOCTh HHPOPMALIUY;

—HUCIIOJIB30BATh CPCACTBA I/IH(bOpMaLII/IOHHLIX 1 KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B peuicHUuN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTraHU3aLMOHHBIX 33/1a4 C COOI0ZCHUEM TpeOOBaHUMA
SPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH, TUTHEHBI, pECypcocOepeKeHusl, IPABOBBIX U 3TUYECKUX HOPM,
HOPM HH(POPMAIIMOHHON O€301aCHOCTH;

—C03/1aBaTh TEKCThI (PU3UUECKOIr0 CO/IEPKaHUS B Pa3IMUHBIX opMaTax ¢ y4€TOM Ha3HAYCHUS
nH(pOpMalIMK U 1IeJIeBOI ayAUTOPHUH, BEIOUpAs ONTUMANBbHYIO (hOpMY MpPECTaBICHUS U
BU3YaTH3aIIH.

KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:

—OCYIIECTBIATH OOILIIEHNE Ha ypoKaX (PU3UKU M BO BHEYPOUHO NEesTEILHOCTH;

—Ppacro3HaBaTh MPEANOCHUIKA KOH(PIMKTHBIX CUTYAIUH U CMT4aTh KOH(PIUKTHI;

— pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

— MOHUMAaTh U UCIIOJIb30BATh MIPEUMYLIECTBAa KOMaHIHOW U MHAUBUIyaJIbHON paboThI;

— BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBUH C YUETOM OOIIMX UHTEPECOB, U
BO3MOXKHOCTEH KaXJ10TO 4jieHa KOJUIEKTHBA;

— MPUHUMATh LIEJTU COBMECTHOM JIeATEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH NEHCTBUS
o €€ JOCTUKEHHIO:

—COCTaBJIATh MJIAH JACUCTBUMN, pacIpeiesATh POJIU C YYETOM MHEHUI YYaCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHON PabOTHI;

—OLCHUBATH KAYCCTBO CBOCT'O BKJIa/lda U KaKAOI'0 YUaCTHHKA KOMAaH/IbI B 06H_[I/If/'l pPE3yabTaT mo
pa3paboTaHHBIM KPUTEPUSIM;

—Ihpceajaratb HOBBIC ITPOCKTHI, OLCHUBATH naenm ¢ 103N HOBM3HHI,
OpPUTHHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

—OCYIIECTBISATH O3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3TUYHbBIX CUTYALUSX, POSIBIISTD
TBOPYECTBO U BOOOPAKEHUE, OBITh HHUITUATUBHBIM.

Pery/isiTUBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe /1eiicTBUSA

Camoopranmn3anusi:

—CaMOCTOATCIIbHO OCYIICCTBJIATH ITO3HABATCIIbHYIO JCATCIBHOCTD B OGH&CTI/I (1)I/I3I/IKI/I n
ACTPOHOMMHU, BBISBIISTH MTPOOJIEMBI, CTAaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 3a/Ia4H;
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—CaMOCTOSITEJIbHO COCTABJISTH IIJIaH PEIICHUs PACUETHBIX U KaU€CTBEHHBIX 3a/]a4, IUIaH
BBITTOJIHEHUS IPAKTHYECKONW PabOTHI ¢ YIETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEITOYTEHHUI;

—/1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

—pacuMpATh paMKH Y4EeOHOTO IIpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHI;

— JIeNiaTh OCO3HAHHBIN BBIOODP, apTYMEHTHPOBATH €To, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelieHue;

—OILIEHUBATh TPUOOPETEHHBIN OTIBIT;

—CI0COOCTBOBATh (POPMUPOBAHUIO U MIPOSBICHUIO SPYIUIIMH B 001aCTH (PU3HKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:

—/1aBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B EATEIILHOCTD, OLIECHUBATh
COOTBETCTBUE PE3YIbTATOB LEJISIM;

— BJIaJIeTh HABBIKAMHU [103HABATEIbHON pediiekcur Kak 0CO3HAHUS COBEPIIaeMbIX AEHCTBHI U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUIA;

—HUCTOJb30BaTh MPUEMBI peIICKCUH JIJIsl OLEHKU CUTYalllu, BRIOOpA BEPHOTO PEIICHUS;

— YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELIEHUS 110 UX CHUKECHHUIO;

— NPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX [IPH AHATIU3E PE3YJIbTaTOB JEATEIBHOCTH;

—IPUHUMATh ce0s, IOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

—IPUHUMATh MOTUBBI U ApIYMEHTHI APYTUX PU aHAJIU3€E PE3YJIbTATOB JI€ATEIbHOCTH;

— MpPU3HABATh CBOE MPABO U MPaBO APYIHX Ha OLIMOKH.

B npouiecce 1ocTHXEeHNS TMUHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOrpamMMbl 1O (PU3HKE [
YPOBHS CpeTHETO 00IIer0 00pa3oBaHus y 00yJaroIUXCsl COBEPIICHCTBYETCS IMOUUOHATbHbLIL
UHme1eKm, peanoaararmuicopMupoBaHHOCTh

—CaMOCO3HaHUsI, BKIIIOYAIOILEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATIBHOE COCTOSTHHE,
BUJIETh HANPaBJICHUS PAa3BUTUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEpPEHHBIM B cele;

— CaMOPETYJINPOBAHHUS, BKIIIOUAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 32
CBOE MOBEJEHHE, CIOCOOHOCTD a/IallTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSAM U NPOSIBIISTD
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

—BHYTpPEHHEI MOTUBALMH, BKIIOYAIOIIEH CTPEMJICHHE K TIOCTHKEHUIO LIENH U YCIIEXY,
ONTHMHU3M, HHUIIUATUBHOCTh, YMEHHUE JAEHCTBOBATh, HCXO/IS U3 CBOMX BO3MOXKHOCTEH;

—3MIATHUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

—COLMAJIbHBIX HABBIKOB, BKJIIOYAIOLINX CIIOCOOHOCTh BHICTPAUBATh OTHOLICHUS C JIPYTHMHU
JIO/IbMU, 3200 TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

11 KJIACC

K xonuy o6yuenus B 11 kiacce npeMeTHble pe3yIbTaThl Ha YTIyOJIE€HHOM YpOBHE OyayT
0TpaxkaTh CGOPMHUPOBAHHOCTH Y 00y4AIOIIUXCH YMEHUI:

—IOHUMATh POJIb (PU3UKU B IKOHOMUYECKOH, TEXHOJIOTHYECKOH, COLIMANBbHOM U 3THYECKOM
cdepax AesTeIbHOCTH YeJI0BEKA, POJIb U MECTO (PM3UKU B COBPEMEHHOW HaYy4YHOI KapTHHE MUPA, POJIb
ACTPOHOMUU B IIPAKTHUYECKOU EATEIbHOCTH YEJI0BEKA U JaJIbHEHIIEM HAyYHO-TEXHUYECKOM
Pa3BUTHH, 3HAUEHUE ONHMCATEIBHON, CHCTEMATU3UPYIOLIEeH, OOBSICHUTEIbHONW U IIPOTHOCTHYECKON
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GbyHKIMN GU3NUECKOI TEOPUH — IIEKTPOIUHAMUKH, CIIEHUAIEHOW TEOPUH OTHOCUTEIILHOCTH,
KBaHTOBOHW (PM3UKH, POJIb (pU3HUECKON TeOpUU B (POPMHUPOBAHUY MPEICTABICHUHN O (PU3NUECKOM
KapTUHE MHMpPA, MECTO (PU3NYECKON KAPTUHBI MUPA B OOILEM Psly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJICTABICHUN O IPUPOJE;

— pa3auyaTrh yCIOBUS IPUMEHUMOCTH MOJIeNel PU3NYECKUX TEN U MIPOLECCOB (SBICHUI):
OJTHOPOJ/IHOE BJIEKTPUUECKOE M OJHOPOJHOE MAarHUTHOE T0JIsI, FTApMOHUYECKHE KoJeOaHus,
MaTeMAaTHYECKUI MasiTHUK, UJI€ATIbHBIN NPYKUHHBIM MAsITHUK, TAPMOHUYECKHE BOJIHBI, U1€aTbHBII
KojeOaTenbHBIN KOHTYp, TOHKAs JIMH3a, MOJIeJIeil aToMa, aTOMHOTO si/jpa U KBAaHTOBOM MOJIETU CBETA,
pa3nuyarhb yciaoBus (TpaHUIbl, 00JIACTH) TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB, TIOHUMATh BCEOOIHIA
xapakTep (GyHIaMEHTAIbHBIX 3aKOHOB i OTPAHUYEHHOCTD UCIIOJIb30BaHUS YACTHBIX 3aKOHOB;
aHATM3UPOBATh U OOBSICHATH 3JICKTPOMAarHUTHBIC TIPOIIECCHI U SIBIICHUS, UCTIONb3YsI OCHOBHBIE
MIOJIOXKEHHUS U 3aKOHBI AJIEKTPOAMHAMUKH U CIIEUAIBHON TEOPUHM OTHOCUTEIBHOCTH (3aKOH
COXpaHEHUs IEKTPUIECKOTO 3apsaa, cuiia Ammepa, cuia JIopeHia, 3aK0H 2IeKTPOMAarHUTHON
UHAYKIUHY, ipaBwio Jlenna, csazp DJIC caMOMHAYKIMH B 3JIEMEHTE JIEKTPHUUECKOM LIETTH CO
CKOPOCTBIO U3MEHEHUS CHIIbI TOKA, TIOCTYJIAThI CIICUANIBHON TEOPUH OTHOCUTEIBHOCTH DIHILTEHHA);

—aHalM3UPOBATh U OOBACHATH KBAHTOBBIE MIPOLIECCHI U SBICHUS, UCIIONIb3YS MOJIOKEHUS
KBaHTOBOH (U3UKH (ypaBHEeHHE DiHIITeIHA 11 poTo3ddekra, mepBblit M BTOpoii moctynaTsl bopa,
MIPUHIIMIT COOTHOIIEHUS HeompeaenéHHocTel [ elizenOepra, 3aK0OHbI COXpPAHEHUS 3apsSI0BOTO U
MaccOBOT'0 YUCEJI U SHEPTUHU B SJEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOIO pacmaa);

—OINUCHIBATh (PU3MUECKUE MPOLIECCHI U SBJICHUS, UCIIOJIB3YS BEIMYUHBL: HAPSHKEHHOCTD
JIEKTPUYECKOTO OJISA, TOTEHIMAN 3JIEKTPOCTATUYECKOTO T0JIs, PA3HOCTh ITOTEHIUAJIOB,
3JEKTPOJIBIXKYLIAs CUJIA, MHIYKIIMSI MATHUTHOT'O TTOJIsl, MATHUTHBIN NIOTOK, CHJIa AMIIepa,
WHIYKTUBHOCTD, AJIEKTPOJBHKYIIAsi CUJIa CAMOUHIYKIIMH, SHEPTUSI MATHUTHOI'O IOJIsI IPOBOJHUKA C
TOKOM, PENATUBUCTCKUN UMMYJIIBC, MIOJHASI SHEPTHUS, DHEPTHS TOKOSI CBOOOIHOM YaCTHIIbI, SHEPTUS U
UMIYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsii Apa, SHEPTHUs CBS3H A1pa; 00BICHATE 0OCOOEHHOCTH
poTeKaHus (PU3NYECKUX SIBICHUI: 2JIeKTPOMArHuTHast UHAYKLUS, CAMOMHIYKIIUS, PE30HAHC,
uHTEepEpEHIMs BOJIH, TU(PAKIH, JUCTIEPCHS, TOJIHOE BHYTPEHHEE OTpaXKeHHe, POTOINEKTPHUECKUI
ad ekt (hotorddekr), anbda- u GeTa-pacnagbl saep, raMMa-u3IydeHHe saep, Gu3ndecKue
MIPUHLIMIIBI CIIEKTPAJIbHOTO aHAIM3a U pabOThI Ja3epa; ONpeaesITh HallpaBJIeHNe HHAYKIUN
MarHUTHOTO TIOJISI POBOJHKUKA C TOKOM, CHIIBI AMTiepa u cuiibl JIopeHria;

— CTPOUTH N300paxKeHHe, CO3aBaeMOe IUIOCKUM 3€pKajioM, TOHKOW JTMH30M, U paCCUUTHIBAThH
€ro XapaKTEPUCTHKH;

—IPUMEHATH OCHOBOIOJIATAIOIINE ACTPOHOMUYECKUE MTOHATHUS, TEOPUHU U 3aKOHBI JJI aHallu3a U
00BsICHEHUS (PU3MUECKUX MPOLIECCOB, TPOUCXOIAIINX B 3BE3AaX, B 3BE3THBIX CUCTEMAX, B
MEXTaJaKTUIECKOW cpelie; ABMKCHUS HeOSCHBIX T, SBOJIIOINH 3BE3 1 BeeneHHoi;

—TPOBOAMTH UCCIIETOBAHUE 3aBUCUMOCTEH (DU3NYECKHUX BEIMYHMH C UCIIOIB30BAHUEM MPSMBIX
W3MEPEHUH, IPH ’TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThI MOITYYSHHON
3aBUCHUMOCTH (PU3NYECKUX BEJMYMH B BUJIE TPAPUKOB C YUETOM aOCOIMIOTHBIX MOIPEIIHOCTEN
W3MEPEHM, J1eJaTh BBIBOBI IO pE3yIbTaTaM UCCIIET0BAHMS;

— MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYUH, IPU STOM BBIOUPATh ONTUMAIIbHBII
METO]1 U3MEPEHHS, OLICHUBATh A0COIIOTHBIE U OTHOCUTEINIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX
U3MEpPEHU; IPOBOIUTH OIBITHI IO IPOBEPKE NPEI0KEHHON THIIOTE3bI: INIAHUPOBAThH IKCIIEPUMEHT,
coOHMpaTh SKCIIEPUMEHTATILHYIO YCTAaHOBKY, AaHAJIM3UPOBATh MOJTYUYECHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOJ
0 cTaryce IPeI0KECHHOW TUIIOTE3bI;

—OIUCHIBAaTh METO/bI IIOJYUYEHUS! HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
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—co001aTh IpaBuiIa 6e30MacHOro Tpy/ia MpH MPOBEACHNUHN HCCIeI0OBaHUN B paMKaxX yueOHOTo
IKCIIEPUMEHTA, IPAKTHKYMAa U y4eOHO-UCCIIEIOBATEBLCKOM 1 MPOSKTHOM IEATEIHLHOCTH C
WCIOJIb30BAaHNEM U3MEPHUTEIBLHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHHS,

— peliaTh pacyE€THBIC 3a/1a4M C IBHO 33JIaHHON U HESIBHO 3aJIaHHOM (DU3MYECKOM MOJIETBIO: Ha
OCHOBAHHWH aHAJIM3a yCIOBUS BBIOMPATh (M3HUECKUE MOJICTTH, OTBEYAOIINE TPEOOBAHUSAM 3a/1a4H,
MPUMEHSITHh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl PU3NUECKUX TEOPUH MpU
HCIOJIb30BAaHUN MaTeMaTUYECKUX METO/OB PelIeHus 3a7a4, IPOBOJAUTH PAcU€Thl HA OCHOBAaHUU
MMEIOIUXCS TaHHBIX, aHAJTHM3UPOBATh PE3YIbTAThl U KOPPEKTUPOBATH METOIbI PEIICHUS C YIETOM
MOJTy9E€HHBIX Pe3yJbTaTOB; PEIIaTh KaYeCTBEHHBIE 334U, TPpeOyoIIe MPUMEHEHUs 3HaHUH U3
Pa3HBIX pa3AenoB Kypca GU3HKH, a TAKXKE HHTETPALlUU 3HAHUHN U3 APYTUX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IMKJIA: BEICTPAUBATh JIOTHUYECKYIO IIEMOYKY PACCYXICHUM € OMOpOI Ha U3yUYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (DU3UUECKHE SBIICHUS;

— UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUSI OCHOBHBIX MTPUHITUTIOB PaOOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOTHYECKUX MPOLIECCOB;

—IPUBOIUTH MIPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HAyKH, B 00bSICHEHHE MIPOIIECCOB OKPY>KAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

— aHANU3UPOBATh U OLICHUBATH MOCIEACTBHUS OBITOBOM M MPOU3BOICTBEHHOU IEATEIHHOCTH
YeJI0BEKa, CBA3aHHOM ¢ (PM3UYECKUMH MPOIIECCAMU, C MO3UIIUH IKOJIOTUIECKOM OE30MacHOCTH,
MpEeACTaBICHUHN O pallMOHAIIBHOM MPUPOIOTIOIB30BaHIH, a TAKXKE Pa3yMHOM HCIIOIb30BAHUN
JTOCTHKEHHUM HAYKH M TEXHOJIOTHH IS JATbHEHIIIETO pa3BUTHS Y€JI0BEUYECKOTO OOIIECTBA;

— IPUMEHSTH Pa3IudHbIe CITIOCOOBI paboThI ¢ HH(MOpMaIen GU3NIECKOTO COACPIKAHUS C
WCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHI, MPU 3TOM HCIIOJIH30BATh
COBpeMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTUHU JJIs TOUCKA, TepepabOTKH U MPeIbsBICHUS Y4eOHO 1
Hay4YHO-TIONYJSpHON MH(POPMAIUH, CTPYKTYPHUPOBAHUS M MHTEPIpPETAIUi HHPOPMAIIHH, TOTy4YEeHHOM
Y3 pa3iINYHbIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTy4aeMyto HH(OPMAIIHIO U OIICHUBATH €&
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIINXCS 3HAaHUM, TaK U HA OCHOBE aHAJIW3a UCTOYHUKA
uHpOpMAIINH;

— MPOSIBJISITh OPraHU3aIMOHHBIE U MI03HABATEIHHBIC YMEHUS CAMOCTOSTEIIBHOTO IPUOOPETEHUS
HOBBIX 3HAHUH B MIPOIIECCE BBIMOIHEHUS TPOCKTHBIX U yU€OHO-MCCIIEI0BATEIHCKUX PadOT;

— paboTaTh B TPyIIE C UCIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH, TUTAHUPOBATh PadOTy
TPYNIbl, PAllMOHAIBHO PACHPEeNITh eSTeIbHOCTh B HECTAHAAPTHBIX CUTYAIUsIX, aJ€KBaTHO
OLICHMBATh BKJIAJ] KAXI0TO U3 YYACTHUKOB IPYIIIbI B pEIICHUE PacCMaTPUBAEMO MPOOIIEMBI;

—TPOSBIATH MOTUBALIMIO K OyyIiel mpohecCuoHaTbHOM NESTEbHOCTH MO CIIeNUaTbHOCTIM
(DU3UKO-TEXHUYECKOTO MPOUIIS.

COJEP)KXAHUEYYEBHOTI O TIPEJIMETA «®U3UKA»

Coneprkanue nmpeaMera onpeiejIeHO B COOTBETCTBUH C YICOHUKAMU:

B.A. KacesanoB, ®usnka 11 kinacc /yriyonennsiii ypoBens/ M3natensctBo «podar.

11 KJJACC

Pa3znen 4. diekTpoauHaMuKa

Tema 1. Maznummnoe none

BzaumopaencTBue NOCTOSTHHBIX MAarHUTOB U MIPOBOJIHUKOB ¢ TOKOM. MaruuTtHoe nosie. Bekrop
MAarHuTHOM UHAYKIUH. [I[puHIMI Cyniepno3uiiuy MarHuTHBIX Iosiel. JIMHUM MarHUTHOM MHIYKIIUH.



MarHuTHOE 110JIe IPOBOJHHUKA C TOKOM (IIPSIMOTO ITPOBOJIHUKA, KATYIIKH U KPYTOBOT'O BUTKA).
OmneiT Opcrena. Cuna Amnepa, e€ HanpasieHue U Moyib. Cuna JlopeHiia, e€ HarpaBieHUEe U MOIYJIb.
JIBu>KeHME 3apsKEHHOM 4acTUIbl B OJTHOPOAHOM MarHuTHOM nose. PaGora cuibl Jlopenna.
MaruutHoe nose B BeuiecTse. eppomMarHeTuky, napa- U 1MaMarHeTHKH.

TexHnyeckue ycTpoHCTBa M TEXHOJOTUYECKHUE MPOLIECCHI: MPUMEHEHUE MTOCTOSIHHBIX MarHUTOB,
JIEKTPOMArHuTOB, TECTEP-MYJIBTUMETP, JIEKTPOABUraTe b SIKOOH, yCKOPUTEIH JIEMEHTAPHBIX
YaCTHII.

Hemoncmpayuu

KapTuna 1uHUI HHAYKIUHT MarHUTHOTO MOJIS TIOJIOCOBOTO U TIOZIKOBOOOPA3HOTO MOCTOSHHBIX
MarHuTOB.

KapTtuna nuHuil MarHuTHOW MHAYKIMHU I0JIS JUIMHHOTO MPSIMOT0 MPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOTO ITPOBOHHUKA, KATYLIKU C TOKOM.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[eiictBue cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

HabmioneHue nBrxeHHs My4yKa 3J€KTPOHOB B MATHUTHOM I10JIE.

[TpuHuun neicTBUS IEKTPOU3MEPUTENILHOTO TPUOOPA MAarHUTOIIEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut, npaKmuxKym

HccnenoBanne MarHuTHOTO 10JIs TOCTOSIHHBIX MarHuTOB.

HccrnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue AeiCTBUS TOCTOSITHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amiepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Onpenenenne MarHUTHOM MHYKIIMU HA OCHOBE N3MEPEHUs CHIIbI AMIiepa.

Tema 2. InekmpomazHUMHAA UHOYKUUSA

SBnenue anekTpoMarHuTHOW MHAYKIMH. [IoToK BekTOpa MarHuTHON nHAyKIuu. S1C

UHAYKIMHU.  3aKOH 3JIEKTPOMAarHUTHOM  HMHIYKIMH Q@apanes. Buxpesoe
anektpuyeckoe nose. Toku @yko. 9/]C MHAYKIMY B IPOBOJHUKE, IBHKYIIEMCS B OTHOPOAHOM
MarHUTHOM TIOJI€.

[IpaBuio Jlenna. MHaykTHBHOCTH. KaTyka HHIyKTUBHOCTH B LIENH IOCTOSTHHOTO TOKA.
SBnenne camouHaykiuu. JJ1C caMOMHAYKIMUA. DHEPTHUsl MArHUTHOTO TOJISI KATYIIKH C TOKOM.
ONEKTPOMAarHuTHOE noje. TeXHUYECKne yCTpONCTBA U TEXHOJIOTHMYECKUE MPOLIECCHl: MHTyKIIMOHHAS
1e4b, COJICHOM, 3alIUTa OT 2JIEKTPU3ALMH TEJ IPU JABHKEHUU B MAarHUTHOM I10JI€ 3EMIIH.

Jemoncmpayuu

HaGnronenue sSBJICHUS SJICKTPOMArHUTHON MHTYKITUH.

Wccnenosanue 3aBucumoctu J/1C MHAYKIMY OT CKOPOCTU M3MEHEHUSI MarHUTHOTO ITOTOKA.

[IpaBuiio Jlenna.

[Tanenue MmarauTa B METANIMYECKON TpyoOe.

SIBneHME CaMOMHTyKIMH.

Hccnenosanue 3aBucumocty J1C caMOMHIAYKIIMM OT CKOPOCTH U3MEHEHUS CHJIBI TOKA B LIEIIN.

Yuenuueckuit saxcnepumenm, nadopamopnvie pabomul, npaKmMuKym

HccnenoBanue siBleHUs 2IEKTPOMarHUTHOM NHIYKIUH.

HccnenoBanue siBIeHUS CAMOMHIYKLIUU.

Pa3nea 5. Kosiebanust 1 BOJTHBI

Tema 3.Mexanuueckue Konedbanus

10



Konebarenpnas cucrema. CBoboaHbBIE KONeOanus. ["apMoHUeckre KojaebaHusl.
Kunemarnyeckoe n AMHAMMUYECKOE ONMCAHUE. DHEPIETUUECKOE ONTMCaHKE (3aKOH COXPAHEHHUS
MEXaHUUYECKOH 3Heprun). BeIBoJ IMHAMUYECKOr0o ONMCaHUs TapMOHUYECKUX KOJIeOaHui U3 uX
SHEPreTUYECKOro ¥ KWHEMaTHUECKOro ONucanus. AMIUIUTY1a U Qa3a KosuebaHuil. CBsA3b aMIUIUTY bl
KoJ1e0aHui UCXOAHOM BEIMYMHBI C aMIUIUTYy1aMu KosiebaHuil e€ ckopocT U yckopenus. [lepuoa u
yacToTa Kosiebanuit. [leproa Manbsix CBOOOHBIX KOJIeOaHUI MaTEMaTHIECKOTO MasTHHUKA. [lepros
CBOOOAHBIX KOJeOaHU Py KMHHOTO MasiTHUKA. [loHSATHE 0O 3aTyXaloumX KojaeOaHusX.
Brinyxxnennsie konebanus. Pesonanc. Pezonancuast kpuBas. BnusiHue 3aTyxaHus Ha BUJI
pe30HaHCHOM KpuBOil. ABTOKOIEe0aHMs. TeXHNUeCKHue yCTPOUCTBA U TEXHOJIOTHUYECKUE MPOLIECCHI:
METPOHOM, Yachl, Ka4ellu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu

3anuck Koae0aTeTbHOTO ABMKEHHS.

Habumroienne He3aBUCHMOCTH MEpHOa MaJIbIX KOJIEOaHUH rpy3a Ha HUTH OT aMIUIUTYbIL.

HccnenoBanue koebaHuii rpy3a Ha MACCUBHOM MPYXUHE C 1EJIbI0 (hOPMHUPOBAHMS
MpeiCTaBICHU 00 UaeabHON MOJENN MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHMs SHEPTUU MPHU KoIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BhIHYXK/IEHHBIX Konebanuil. HaGmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut, npaKmuxKym

N3mepenune neproaa cBOOOIHBIX KOJIeOAHHI HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

N3yuenue 3aKk0HOB JBMKEHUS T€JIa B X0/1€ KosieOaHUI Ha yIpyroM IoJBece.

N3yueHnne nBUKEHUS HUTSTHOTO MasiTHUKA.

[Tpeobpa3zoBanre 3HEPTUH B IPYKUHHOM MasiTHUKE.

Tema 2. Dnexmpomazcnummusle Konredbanus

KoneGatenbHblil koHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHUs B U1€aTbHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMILTUTYAbI 3apsa KOHAEHCATOpa C
aMIUTUTYI0M CHIIBI TOKA B KOJIEOATEIbHOM KOHTYpE. 3aKOH COXPAHEHUS YHEPTUU B HI€aTHHOM
KoJieOaTeIbHOM KOHTYPE.

3aryxaromue 3JIeKTPOMarHUTHbIE KosleOaHus. BeIHYKIEHHBIE AJIEKTPOMAarHUTHBIE KOJIeOaHHS.
[lepemennsbIit TOK. MOIITHOCTH IEPEMEHHOT0 TOKA. AMIUIUTYAHOE U IEUCTBYIOIIEE 3HAUEHUE CHUJIIBI
TOKa Y HaIPSHKEHUS IIPU pa3InYHON popMe 3aBUCHMOCTH ITEPEMEHHOI0 TOKa OT BPEMEHHU.
CunycounganbHbIN IEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP U KaTyIlIKa MHIYKTUBHOCTH B LIEMH
CHUHYCOHMIAJILHOTO NepeMeHHOro Toka. [Ipon3BoacTBo, nepenaya u notpediieHue MeKTPUIecKon
SHEPTUH. DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE IEKTpo3HEepruu. KynbTypa ucnosib3oBaHus
AJIEKTPO3HEPIUH B TOBCEAHEBHOM )KM3HU. TEXHUYECKUE YCTPONUCTBA U TEXHOJIOTUYECKUE MPOLIECCHI:
ANEKTPUYECKUI 3BOHOK, TEHEPATOP NEPEMEHHOT0 TOKA, JIMHUU JIEKTponepeaay.

Jemoncmpayuu

CB00OOIHBIE IIEKTPOMATrHUTHBIE KOJICOAHMS.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuumiorpamMmsl 3JEKTPOMArHUTHBIX KOJICOaHUM.

['eHepaTop He3aTyXaroIKX JEKTPOMArHUTHBIX KOJIeOaHuH.

BoinyxaeHHbIE CHHYCOUIaTbHBIE KOIeOaHusl.

Pesucrop, karymika MHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onaHc nipu nocneaoBaTenbHOM COEIMHEHUH PE3UCTOPA, KATYIIKU HHAYKTUBHOCTH U
KOHJIEHCaTopa.

YCTpoiCTBO M IPUHIIMIT ACUCTBUS TpaHchopmaTopa. Moaenb TMHIH AJIEKTPONepeaayn.
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Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot, nPAKMUKYM

Nzyuenwne Tparcdopmaropa.

HccnenoBanue nepeMeHHOT0 TOKa Yepe3 MOoCcae0BaTeIbHO COSTMHEHHBIE KOHIEHCATOD,
KaTYIIKY U PE3UCTOP.

Hab0monenue a1eKTpoMarHuTHOTO Pe30HaHca.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u I1eKmpomMacHuUmMHble 60JIHbL

MexaHuueckre BOJIHBI, yCIIOBUS UX pacnpocTpaHeHus. [lonepeynsie U mpo10IbHBIE BOTHBI.
[lepuoa, ckOpoCTh pacnpoOCTpaHEHHs U ITTMHA BOJIHBL. CBOMCTBA MEXAHMUECKUX BOJIH: OTPAKEHUE,
npenomiieHue, naTephepennus u audpakmus. 3Byk. CKOpocTh 3ByKa. [ pOMKOCTh 3ByKa. BricoTa
toHa. TemOp 3ByKa. [llyMOBOE 3arps3HEHHE OKPYKAIOIICH Cpe/ibl. DIIEKTPOMATHUTHBIC BOJIHBI.

—_— —

Y CIIOBHS H3/Tyd9EHHS SIEKTPOMATHATHBIX BOIH. B3auMuas opuenrarus sexropos E, B, Vg
3JEKTPOMAarHUTHOM BosiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPETIOMIICHHUE,
nonspusanus, uarepdepennus u audpakmaus. [lkana snekrpoMarHUTHBIX BOJH. [Ipumenenue
9JIEKTPOMArHUTHBIX BOJIH B T€XHUKE U ObITY. [IpUHIUMBI pagnoCBs3u U TeseBUACHUs. Panquonokanusi.
DNEeKTPOMarHUTHOE 3arps3HEHUE OKpYyXKarolien cpeapl. TexHuueckue YCTPOMCTBA U
MIPAaKTHYECKOE IIPUMEHEHHUE: MY3bIKAJIbHBIE HHCTPYMEHTBI, Paap, paIuONpUEMHUK,

TEJIEBU30p, aHTEeHHA, TenedoH, CBY-neup, ynpTpa3ByKoBas IUarHOCTUKA B TEXHUKE U MEUIIMHE.

emoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneGmnromieecs Teno kak UCTOUYHUK 3BYKa.

3aBUCHUMOCTH JAJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabmioneHue oTpaxeHus U NpeIoMICHUS MEXaHUYECKUX BOJIH.

Habmonenne nnrepdepeHunu u qTugpakinid MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBolicTBa yJabTpa3ByKa U €ro pUMEHEHHUE.

Habmronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYI0M U YaCTOTOM KOJIeOaHMIA.

HccenenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXXEHUE, IPEIOMIIEHUE, MTOISPU3aLns,
nudpakys, nHTepdepeHIus.

Oo6Hnapy:xeHre HHPPaAKPaCHOTO U yIbTPadUuOIECTOBOIO U3TyUEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut, npaKmuxKym

N3ydeHne napaMeTpoB 3BYKOBOU BOJIHBI.

N3yueHnne pacupocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa

[IpsimonrHENHOE pacpoCTpaHEHHUE CBETA B OJTHOPOAHOM cpene. JIyu cBera. ToueuHsblit
UCTOYHUK cBeTa. OTpakeHue cBeTa. 3aKOHbI oTpakeHus cBeta. [locTpoenue nzoOpaxkeHuit B
miockoMm 3epkaiie. Cepuueckue 3epkana. [Ipemomienne cBeta. 3aKOHBI IPETOMIICHHS CBETA.
AOCOTIOTHBII MOKa3aTenb npenomieHus. OTHOCUTENbHBIN MOKa3aTelNb mpenomiieHus. [locTossHCTBO
YaCTOTHI CBETA U COOTHOLICHHUE JJIMH BOJIH IPU IIEPEX0€ MOHOXPOMATHUECKOI'0 CBETA Yepe3 IPaHuLLly
paszzena IByX ONTHUECKUX cpell. XoJ Jiyuelt B npusme. Jucnepceus ceera. CloXkHBIH cocTaB 0e10ro
ceera. L[ger. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroil oJHoro BHyTPEHHETO OTPAKECHMUSL.
Cobuparomie 1 paccenBaroiye JuH3bl. ToHKast muH3a. @OKYCHOE pacCTOSHUE U ONTHYECKast — cuia

TOHKOM JIMH3bI. 3aBUCUMOCTD (OKYCHOTO  pAcCTOSIHHSI TOHKOU C()epHUECKOM JIMH3BI

OT €€ T€OMETPUH U OTHOCUTENIBHOTO ITOKa3aTens npeaomineHus. @opmyiia TOHKON JIMH3BIL.
VYBennuenue, 1aBaeMoe JIMH30M. X0 Jiyda, MPOLIEeIIIEro JUH3Y O TPOU3BOJIBHBIM YIJIOM K €€
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rJIaBHOM ontudeckoit ocu. Iloctpoenne n300paxeHnit TOUKH U OTpe3Ka MPsIMON B COOMpArOIIUX U
paccenBaroNMX JUH3aX U X cuctemMax. OnTtuyeckue nmpubopsl. Pasperraronas ciocooHocTs. a3
Kak ontuyeckas cucreMa. lIpenensl npuMeHuMOCTH reOMeTpUUYecKoi onTUKY. BosHoBas onrtuka.
WNuTtepdepennus ceta. KorepeHTHbIE HCTOUYHUKHU. Y CIIOBUS HAOIIOEHUSI MAKCUMYMOB U MUHUMYMOB
B UHTEP(EPEHIIMOHHON KapTHHE OT JABYX KOT€PEHTHBIX HCTOUHUKOB. [IprMeps! KilacCHUecKuX
nHTephepeHInOHHBIX cxeM. J{udpakius cBera. udpakunonnas peméeéTka. Y ciioBre HaOII0IeHUS
IJIABHBIX MAaKCHMYMOB TPH NMaJJICHUH MOHOXPOMATUYECKOI'O CBETa Ha TU(PPAKLIUOHHYIO PEIIETKY.
[Monspuzanus ceera. TexHUUeckre yCTPOUCTBA U TEXHOJIOTMUECKUE MPOLECCHI: OUKH, JTyIa,
nepuckor, ¢poroanmnapar, MUKpPOCKOII, TPOEKLIMOHHBIN anmapar, IpOCBETICHUE ONTHUKHU, BOJIOKOHHAs
OTITHKA, TU(PPAKIINOHHAS PEHIETKA.

Hemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenomMieHust CBETa.

HabmroneHne noiHoro BHyTpeHHEro oTpakeHus. Mojiens cBeToBoJa.

HccnenoBaHue Xoa CBETOBBIX MyYKOB Yepe3 MIIOCKONapaIesIbHYIO IIIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB H300paKeHU B JIMH3AX.

Monenu MUKpOCKOIa, TEIECKOIA.

Hab6mronenue untepdepeHun cBera.

Ha0monenue 1BeToB TOHKUX TUIEHOK.

Habmonenue nudpakuuu cera.

N3yuenue nudpakinoHHON peIETKY.

Habmonenne nudpakiinoHHOTO CIIeKTpa.

HaGnronenue aucnepcun cBeTa.

HabnroneHue nonsipu3aum cBeta.

[IpumeHneHne MoIIpoOuI0B I U3yUEHUSI MEXaHNYECKUX HAIIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut, npaKmuxKym

N3mepenue nokasaresns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAaCCTOSTHHSI OT BELIECTBA (HA PUMEPE KUAKUX JIUH3).

N3mepenue poKyCHOro pacCTOSIHUS pacCeUBAIOIIMX JIUH3.

[Tonydyenue nzobpaxeHus B cucTeMe U3 INIOCKOTO 3€pKaia U JIMH3bL.

[Tony4yenue n3o0paxeHus B CUCTEME U3 JBYX JIMH3.

KoHcTpyupoBaHue TENECKONMUYECKUX CUCTEM.

Habmonenue nugpakuuu, nHTepYEpeHInn 1 MOIspU3aluu CBeTa.

N3yuenue nosnspuzanuu cBeTa, OTPaXXEHHOIO OT IOBEPXHOCTH JUAJIEKTPHKA.

Nzydenue nntephepeHun Ja3epHOro N3IyYeHNs Ha IBYX ILEsX.

Hab6mronenue nucnepcum.

Habmonenue u ncciegoBanue quGpakiinOHHOTO CIIEKTPA.

H3mepenne njiHbI CBETOBOW BOJIHBI.

Pa3pea 6.

Tema 5.0CHOBBI ClIENIHAIBHON TEOPUH OTHOCUTEJIbHOCTH

I'panu1bl MPUMEHUMOCTH KJIacCHuecKoi MexaHuku. [loctynaTel ciennanbHOM Teopuu
otHocuTenbHOCTH. [IpocTpancTBeHHO-BpeMeHHOM nHTepBai. [Ipeo6pasoBanus Jlopenua. YcinoBue
IIPUYUHHOCTH. OTHOCHUTENBHOCT ~ OJHOBPEMEHHOCTH. 3aMEJUIEHHE BpPEMEHU u
COKpALLEHHUE JUIMHBI. DHEPTUS U UMITYJIbC PEIATUBUCTCKOM YacTulpl. CBsI3b MAcChl C SJHEPIUEN U
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HMITYJIbCOM PESITUBUCTCKON YacTULIbl. DHEprus Mokos. TexHuueckue ycTpoiicTBa u
TEXHOJIOIMYECKHE MTPOLECCHI: CITyTHUKOBBIE IPUEMHUKH, YCKOPUTEIN 3apsKEHHBIX YaCTHIL.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomut, npaKkmuxKym

Omnpenenenne UMIyJIbCa U SHEPTUN PEISATUBUCTCKUX YacTHIl (110 GoTorpadusm TpeKoB
3apsSHKEHHBIX YACTHUI] B MArHUTHOM TIOJIE).

Paznen 7. KBanroBas pusuka

Tema 6. KopnycKyaapHno-601H06011 Oyanu3m

PaBHOBecHOE TemI0BOE M3iIydyeHUe (M3 Ty4eHue aOCOIITHO YEPHOTO Tena). 3aKOH CMELCHHS
Bumna. ['unotesa [1nanka o kBantax. @oToHbl. DHeprust ¥ UMIysbe poroHa. otorddext. OnbITh
A.T'. CroneroBa. 3akoHbl porodddexra. YpaBHenue DitHmTeitHa 1 Gporordpdexra. «KpacHas
rpanuna» Gortorddekra. JlapneHue cBeta (B 4aCTHOCTH, AaBJICHHE CBETAa HA aOCOIIOTHO
TIOTJIONIAIONIY IO M aOCOMIOTHO oTpaxkarouryto moepxHocts). Onbitel [1.H. JleGenera. BoaHoBbIe
cBoiictBa yactuil. Bonusl ne bpoitns. J{nuna Bonusl ge bpoitns u pasmeps! o6actu ToKaanu3anuu
JBIDKYIIEHCsS yacTuilbl. KopmycKyIsspHO-BOIHOBOM ayanusM. {udpakims 3JeKTpOHOB Ha KPUCTAIIAX.
Cnenuduka usmepenuii B Mukpomupe. CooTHOIIEHUsT Heonpenenéunoctei [ efizendepra.
TexHnueckue ycTpoicTBa U TEXHOJOTHUECKUE MPOLIECCHI: CIIEKTPOMETP, (GOTOIIEMEHT, (POTOAATUHK,
TYHHEJIbHBIH MUKPOCKOII, COJTHEYHAs OaTtapes, CBETOAUOI.

Hemoncmpayuu

D010 PeKT Ha YCTAaHOBKE C IIMHKOBOH TIACTHHOM.

HccnenoBanme 3akoHOB BHEMIHEToO GoTodddekra.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIICHUS TIOJTYTIPOBOIHUKOB OT OCBEIIEHHOCTH.

CBeTOoquOI.

Comnnevnas OGarapes.

Yuenuueckuit saxcnepumenm, nadopamopnvie pabomul, npaKmMuKym

HccnenoBanue potopesucropa.

W3mepenune noctosinHo# [1nanka Ha ocHOBe HccienoBanus Gporospdexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HANIPSKEHMUSL.

Tema 7. Qusuka amoma

OMBITHI 11O UCCIIEIOBAHUIO CTpOCHUs aToMa. [Tmaneraprast mozens atoma Pesepdopra.
[Toctynars! bopa. 3nyuyenue u normnouieHre GOTOHOB MpH MEPEXoie aTOMa C OJJHOTO YPOBHS
SHepruu Ha pyrou. Buasl cnektpoB. CrieKTp YpOBHEH 3HEPTHHM aToMa BoJopoia. CroOHTaHHOE U
BBIHYICHHOE M3JIy4eHHe cBeTa. JIazep. Texnnueckne ycTpolcTBa U TEXHOJIOTHYECKUE TIPOLECCHI:
CHEKTpaJIbHBINA aHaU3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBbIM KOMIBIOTED.

Jemoncmpayuu

VY CcTpoicTBO U AeCTBHE CYETUNKA HOHU3UPYIOUX YacTull. OnpeneneHnue JJIMHbI BOJIHBI
Ja3€pHOT0 U3IyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomsl, npAKMuUKym

Habmronenue nuHe9aToro crexkTpa.

HccnenoBanue crieKTpa pa3peKeHHOI0 aTOMapHOT0 BOAOPOIa U U3MEPEHUE TIOCTOSTHHON
PunGepra.

Tema 8. Pusuxa amomuo20 A0pa u I1EMEHMAPHBIX YACHUY

Hyxnonnas monens siipa ['eiizen6epra—lBanenko. 3apsan supa. MaccoBoe 4ucio sipa.
W3otonsl. PannoaktuBHOCTE. Anba-pacnaj. DIeKTPOHHbIN U TO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3IydyeHue. 3aKOH paJuoaKTUBHOIO pacnaja. PannoakTuBHele n30Tomnsl B npupoae. CBoiicTBa
MOHW3HPYIOUIETO U3y4YeHUs. BiusHue panoakTHBHOCTH Ha KUBBIE OpraHu3Mbl. EcTecTBeHHBIN (OH
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u3nydeHus. Jlosumerpus. JHEprust CBA3HM HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
SAnepusie peakuu. [lenenue u cunres suep. SAnepHsie peaktopsl. [[podaemsl ynpaBisieMoro
TEPMOSJIEPHOTO CUHTE3a. DKOJOTUYECKUE ACTIEKTHI Pa3BUTHS sIIEPHON IHEPreTUKU. MeTo bl
perucTpaiyy U UCCIeJOBaHMsI 3JIEMEHTApHBIX YacTull. PyHIaMeHTalIbHbIE B3alMO/JICHCTBUSL.

bapnoHsl, ME30HBI U nentoHsl. [IpeacraBnenue o CranmapTHoit mojenu. KBapk-
TJIFOOHHAs! MOJIEIb aJPOHOB.

®usuka 3a npeaenamMu CtaHnaaptHord Mojenu. TéMHas Matepust U TEMHast SDHEprusi. EAMHCTBO
(u3nueckoit kKapTuHbI MUpa. TexHIUUeCKHe yCTPOMCTBAa U TEXHOJIOTHUECKHUE MTPOIECCHI: JO3UMETD,
KaMmepa BusbcoHa, siaepHbIi peakTop, TEpMOSIIEPHBIN peakTop, aToMHas 6oM0a,
MarHUTHOPE30HAHCHAsE TOMOTpadus.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomut, npaKkmuxKym

HccnenoBanue TpekoB yacTull (10 TOTOBBIM GoTorpadusim).

UccnenoBanue paaroakTuBHOro (oHa ¢ UCIOIB30BaHUEM J103UMeTpa. M3ydyeHne noriaomeHus
0eTa-4acTUll aTIOMUHHEM.

Pa3znea 8. JiieMeHTBI AaCTPOHOMHUM U ACTPOPUBUKHU

Otanbl pa3BUTUA acTpoHOMUHU. lIpuknanHOe M MHPOBO33PEHUECKOE 3HAUYEHUE ACTPOHOMUMU.
[IpuMeHUMOCTh 3aKOHOB (DU3MKHM A1 OOBSICHEHUS HPUPOABI KOCMHMUYECKHMX OOBEKTOB. MeTossl
aCTPOHOMHUYECKUX uccieqoBaHui. COBpPEMEHHBIE ONTUYECKUE TEJIECKONbl, PaJUOTENIECKOIBL,
BHeaTMoc(epHas acTpoHoMust. Bun 3Bé3mH0r0 HeOa. Co3Be3us, IpKue 3BE3/bI, TNIAHETHI, UX BUIUMOC
neuxenue. Conneunas cucrema. Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu CosHia u
3BE3.

3BE3/1bl, UX OCHOBHBIC XAPAKTEPUCTHKHU. J[Marpamma «CHEKTPAJIbHBIA KIACC — CBETHUMOCTBHY.
3BE3abI IIABHOM MOCJIEAOBATEIBbHOCTH. 3aBUCUMOCTb «Macca — CBETHUMOCTBY» IJIS 3BE31 IJIaBHOU
MOCJIeI0BATENIbHOCTU. BHyTpeHHee cTpoeHue 3B€37. COBpEeMEHHBIE NPEACTABICHUS O MPOUCXOKICHUU
n ’Bosronnn ConHua u 3B€37. OTanbl )KU3HU 3BE31. Mueunsiil [IyTe — Hama ["anakTtuka. [lonoxenue u
neukenrne Conuua B ['anaktuke. Tumnbl ranakTuk. Paguoranaktuku u kBa3zapel. UEpHbIE ABIPHI B SApax
ranakTuk. Becenennas. Pacmmpenue Beenennoii. 3akon Xa606ma. Pazoeranue ranakTuk.

Teopust bonpmioro B3pbiBa. PenmkToBOoe u3mydeHue. MacmrtaOHasi CTpyKTypa BceneHHOM.
Meraranaktuka. Hepeménusie npo6ieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenusn

Habmonenus 38€3aH0r0 Heb6a HEBOOPYKEHHBIM I1a30M C UCTIOIb30BAaHUEM KOMITbIOTEPHBIX
MIPUIIOKEHUH JJIs OTIpeieNieH s OJI0KeHUsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Besnusi CeBepHOTO Monymiapus u sipkue 383161, Habmonenus B reneckon JIyHsl, miaHeT,
TYMaHHOCTEMN U 3BE3IHBIX CKOIUICHUMU.

Du3nyecKuil MPAKTHKYM

Crioco6b1 n3MepeHns (pU3NIECKUX BETMYMH C UCIOJIB30BAHUEM aHAJIOTOBBIX M HU(PPOBBIX
M3MEPUTENBHBIX PUOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOIOTHBIE U OTHOCUTEIIbHBIC
MOTPEIIHOCTH U3MEpEeHUN pu3ndeckux BeaudyrH. OneHKa rpaHul] NOrpeuIHOCTeH.

[IpoBeneHMEe KOCBEHHBIX U3MEPEHUH, HCCIICIOBAHNN 3aBUCUMOCTEHN (DM3UUECKUX BEIIMUMH,
MIPOBEpKa MPEJI0KEHHBIX TUIOTE3 (BBIOOP U3 paboT, OMMCAHHBIX B TEMAaTHYECKHUX pa3zenax
«Y4YeHNYECKH SKCIIEPUMEHT, 1a00paTOpHbIe PaOOThI, IPAKTUKYM» ).

Ob6o0maroriee NOBTOpeHNE

O06o0011eHNe U cUCTeMaTU3aIus COIepKaHus pa3aesioB Kypca «Mexanukay, «MoJeKkyspHas
¢u3nKa 1 TePMOAUHAMUKAY, «DIEKTpoAnHaAMHKay», «Konebanus 1 BoiHb, « OCHOBBI CHICIIMATIBHON
TEOPHH OTHOCHUTENBHOCTIY, «KBaHTOBas Pu3HKay, « IIEMEHTHI aCTPOHOMHHU U aCTPODUIUKI.
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Poinb ¢pu3uKy ¥ aCTPOHOMHUH B SKOHOMHUYECKOW, TEXHOJIOTMYECKOH, COIIMATIBLHON M STHYECKON
cdepax IesITeIbHOCTH YeJI0BEKa, POJIb M MECTO (PM3UKU M aCTPOHOMHUHM B COBPEMEHHOM Hay4YHOMH
KapTUHE MMpA, 3HAUEHHE ONUCATENbHON, CHCTEMAaTU3UPYIOIIEH, OOBSICHUTEIbHON U IPOrHOCTUYECKON
¢byHKIMH pu3nYecKoil Teopuu, poiib (PU3NUECKON TEOpHH B (POPMHUPOBAHUH MPEACTABIECHUHN O
(bu3nueckoil KapTUHE MUPA, MECTO (PU3MUYECKOIN KapTUHBI MUpa B OOIIEM PsiTy COBPEMEHHBIX
€CTECTBECHHO-HAYYHBIX NIPEACTABIECHUHN O IPUPOJIE.

MexnpeamMeTHble CBA3H

Nzydenue kypca ¢pusuku yriyoiaéHHoro ypoBHs B 11 kiacce ocymecTBisieTcst ¢ y4éToM
coJiepKaTeIbHBIX MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMUH, Teorpapuu u
TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, C6A3aHHblLE C UZYUEHUEM MENO006 HAYUHO20 NO3HAHUA:
SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, (pr3udecKasi BeIMIMHA, 3aKOH, TCOPHs, HAOJIIOICHNE,
9KCIIEPUMEHT, MOJIEJMPOBAHUE, MOJIEIb, U3MEPEHUE, TIOTPEITHOCTH U3MEPEHHM, N3MEPUTENIbHbIE
npuOopsI, U poBast 1abopaTopusl.

Mamemamuxka:Pemienue cucteMbl ypaBHeHui. TpuronoMerpudyeckue GyHKIHUN: CUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BEKTOPHI M UX MPOEKIUU
Ha OCH KOOPJMHAT, CJI0XKEeHHEe BeKTOpoB. [Ipon3Boanblie aneMenTapHbIx GpyHKiui. [Tpusnaku nogobust
TPEYTOJILHUKOB, ONIPeIeIeHUE IO U IIIOCKUX (GUryp u o0bEMa Tel.

Buonozua:snektpuyeckue sIBICHUS B )KUBOU NPUPOE, KOIeOaTENbHbIE IBUKEHUS B )KUBOI
MIPUPOJIE, IKOJIOTUUECKUE PUCKU TP IPOU3BOJICTBE AIEKTPOIHEPTUHU, JIEKTPOMATHUTHOE
3arpsi3HEHUE OKPY’Kalollel Cpe/ibl, YIbTPa3ByKOBasi TMarHOCTUKA B MEIULIMHE, ONTUYECKHUE SBJICHUS
B JKUBOU MIPUPO/IE.

Xumusa: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTYpa TBEPIBIX TEJI, MEXaHU3MBbI
00pa30BaHMs KPUCTAJUIMYECKON PEIETKH, CIIEKTPAIbHBIN aHaJIH3.

TI'eozpaghusa: MarHuTHBIE TONTIOCA 3€MIIH, 3aJI€KU MAarHUTHBIX pYJ, POTOCHEMKA 3eMHOM
MOBEPXHOCTH, cercmorpad.

Texnonozua: NpUMEHEHNE IOCTOSTHHBIX MATHUTOB, AJIEKTPOMAarHuTOB, AEKTPOABUTaTENb
SIxo0u, reHepaTop NePEMEHHOT0 TOKa, WHAYKIIMOHHAS 11e€4b, TMHUH JIEKTpoIepeiay,
AJIEKTPOABUraTeNb, pajiap, paIiuonpuEMHUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neus,
yJIbTPa3ByKOBas JUarHOCTHKA B TEXHUKE, IPOSKIIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEYHASI
Oarapes, CIIyTHUKOBbIE IPUEMHUKH, JIEpHAs SHEPreTUKA U SKOJIOTMYECKHE aCIIEKThI €€ Pa3BUTHS.
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
Haumenos
aHue
Konnue
Ne pa3aeinoB U OcHOBHBIE BUIBI JEATEILHOCTH
CTBO [IporpamMmmHOe conepxanue
/o TEM 00ydJaronmxcst
4acoB
y4eOHOro
npeamera
Paznea 1. DiekTpoauHamMuka
MarsuTHO [IpoBeaeHNE KOCBEHHBIX U3MEPEHUIN CUIIbI
e noJe AwMrnepa rnpu U3y4eHuu JAeUCTBUs
MOCTOSIHHOT'O MarHUTa Ha paMKy ¢ TOKOM,
B3aUMO/ICHCTBUS TPOBOJIHUKA C
MarHuTHbIM nojeM. OnpenenexHue
. a0COTIOTHBIX U OTHOCUTEIIBHBIX
B3aumoneiicTBUE MOCTOSTHHBIX . .
MOTPEIIHOCTEeN U3MEPEHHH (PU3NIECKIX
MarHuTOB ¥ TIPOBOJTHUKOB C .
BennuuH. OI[eHKa IPaHUI] MOTPEIIHOCTEH.
TOKOM. MarautHoe nosie. Bekrop
. HccnenoBanue MarHUTHOTO OIS
MarHuTHOM UHAYKIUH. [IpuHimmn .
. | MOCTOSTHHBIX MAarHUTOB, CBOMCTB
CYNEpIIO3UIIMY MarHUTHBIX MOJIEH.
o dbeppomarneTnkoB. OIHOPOAHOE
JIuHY MarHUTHOM MH]TyKIIUH.
MarHuTHoe noJje. Hanpasienus HHAYKIUU
MarnuTHO€ 1noJje IpOBOJHUKA C
MarHuTHOTO TOJIsI POBOJIHUKA C TOKOM,
tokoM. OneiT Dpcrena. Cuna
. cuibl Amnepa u cuiel Jlopenna. 3yuenue
Amrniepa, e€ HanpaBJIeHUE U o
R KApTUHBI JIMTHUM MHIYKIIMM MATHATHOTO
Moaynb. Cuna JlopeHnua, eé
T0JISI IOJIOCOBOTO U MOAKOBOOOPA3HOTO
HarpaBJIEHUE U MOJYIb.
o MTOCTOSIHHBIX MarHUTOB, JUTMHHOTO MPSMOTO
1.1 14 JIBr>KeHue 3apsiKEHHOM YaCTHULIbI
MPOBOJIHMKA, 3AMKHYTOTO KOJIBIIEBOT'O
B OJIHOPOJIHOM MarHMTHOM MOJI€.
MIPOBOJIHMKA, KATYIIKU C TOKOM.
Pabota cunsl Jlopenta. .
OObsicCHeHHE B3aUMOCHCTBHS IBYX
MarHuTHO€ noJjie B BELIECTBE.
MIPOBOJAHUKOB ¢ TokoM. Habmoienue
deppoMarHeTuKy, napa- u
JIBIKEHUS ITyYKa 3JI€KTPOHOB B MAarHUTHOM
JMaMarHeTUKH. .
. nosie. Mi3yueHnne npuHuumna AeicTBus
TexHuueckue ycTpoicTsa u
AIIEKTPOU3MEPUTETHLHOTO TTPHOOpa
TEXHOJIOTHUECKHUE MPOLECCHI: .
MarHuTO3JIEKTPUYECKON CUCTEMBI.
MIPUMEHEHHUE MTOCTOSTHHBIX ..
Pemenue pacu€rHbix 3a1a4 ¢
MAarHuTOB, 3JIEKTPOMAarHuTOB,
HCITOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
3JIEKTPOJIBUTATEIb, YCKOPUTEIN
dbopmy1 o TeMe «MarHuTHOE TOoJe».
3JI€MEHTapHbBIX YACTHUII
Pemenne kauecTBeHHBIX 3a/1a4,
TpeOYyIOMIMX NPUMEHEHHUS 3HAHUH T10 TeMe
«MarnutHoe nosniey». O0bsiICHEHHE
YCTPOMCTBA U IPUHLMIIA IEVCTBUS
3JIEKTPOMAarHUTOB, AJIEKTPOJBUraTEN,
YCKOPUTEJIEH 3JIEMEHTAPHBIX YaCTHIL.

1.2 | DnekTpoma 13 SIBneHue ANEeKTPOMarHuTHOM [IpoBenenue uccienoBanms 3aBUCUMOCTEH
THUTHAas nHaykuud. [loTok BekTopa (bu3nYeCKUX BETMYHUH U OTIBITOB 110
UHIYKIUA MarHuTHOM uHayKuuu. I1C IIPOBEPKE NPEII0KEHHON TMIIOTE3BI IIPU

WHIYKUIHUH. 3aKOH W3YUYEHUU SIBJICHUS dJIEKTPOMArHUTHOU
3JEKTPOMArHUTHON UHIYKIIUU uHayKuu. Onpeaeenne nHIy KNI
®apanes. Buxpesoe BUXPEBOTO MarHUTHOT'O MOJISI.
snekTpuueckoe mosie. Toku Dyko. | Onpenenenue abCOMOTHBIX U
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OJ1C MHIYKIMU B POBOIHUKE,
JBIKYIIEMCS] B OJTHOPOJTHOM
MAarHuTHOM TOJIE.

IIpaBuio Jlenna. MHIyKTUBHOCTS.
Karymka MHIyKTUBHOCTH B LIEH
MOCTOSIHHOT'O TOKa. SIBneHue
camounaykuuu. J1C
CaMOMHIYKIMU. DHEPrus
MAarHuTHOTO NOJIA KaTYIIKH ¢
TOKOM. DJIEKTPOMarHUTHOE MOJIE.
TexHuueckue yCcTpoicTBa u
TEXHOJIOTMUECKHUE MPOIECCHI:
WHIYyKUHUOHHAs [1€4Yb, COJICHOU,
3alMUTa OT JIEKTPU3ALUU TEN MPU
JBUKEHUHU B MarHUTHOM IIOJIE
3emin

OTHOCHTEJIbHBIX ITOTPEITHOCTEH N3MEPEHUI
¢uznueckux BenuarH. OeHKa TPaHUI]
MOTPEIIHOCTEH. DKCIIEPUMEHTAIBHOE
n3ydeHue npaswia Jlenma. Mccnegosanue
SIBIICHHUS CAMOWH/TYKITUH, 3aBUCUMOCTH
O/1C caMOMHIyKIIUU OT CKOPOCTH
U3MEHEHHUS CHITBI TOKA B 1ienu. M3yuenue
NaJCHUSI MarHUTa B ATFOMUHUECBOM
(memnOM) TpyOe. COopka Moean
AJIEKTPOMArHUTHOTO reHepaTopa. Pemienue
pacu€THBIX 33124 C SIBHO 3aJJaHHOU H
HESIBHO 33/IaHHOHN (PM3UYECKOI MOJICTIBIO C
UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyI1 o TeMe «DIeKTPOMArHUTHAsS
UHIYKIMs». Pemenne kaduecTBeHHBIX
3a/1a4, TpeOYIONMX MPUMEHEHHUS 3HAHUH
1o TeMe «DJIEKTPOMArHUTHAsI WHAYKIUS.
OO0BbsicHeHHE OCHOBHBIX MTPUHIUIIOB
JICUCTBUS TEXHUYECKUX YCTPOICTB U
TEXHOJOTHYECKHX MPOIECCOB, TAKUX KaK:
WHIYKIIHOHHAS [1€9b, COJICHOMI, 3aIIUTa OT
DIIEKTPU3ALIAY TNl TPU ABMKCHUU B
MarHuTHOM I0JIe 3eMIIH.

Hroro no pazneny 27
Paznen 2. KosieOaHusi U BOJIHBI
2.1 Mexanunue 10 KonebarenbHas cucrema. IIpoBeneHNE KOCBEHHBIX U3MEPEHUH,
CKHE CBoOoHbBIe KOIeOaHus. MCCJIEIOBAHUS 3aBUCUMOCTEH MEXTy
KoJieOaHus I"apmonunueckue koaeOaHus. (GU3MUEeCKUMU BEIMYMHAMH U OTIBITOB 110

Kunematuueckoe 1 fuHaMHUYIECKOE
onucaHue. JHEPreTHUECKOE
ONHCaHue (3aKOH COXpaHEHUS
MEXaHW4YEeCKOW dHeprun). BeiBog
JTUHAMHYCCKOT'O OIHUCAHUS
rapMOHHMYECKHUX KOJIeOaHUH U3 UX
SHEPTEeTUYECKOTO U
KHHEMaTHYSCKOT'O OITMCAHHUS.
Awmmuutyna u daza xojaeOaHuii.
CBsi3b aMIUIUTY b1 KOJICOAHUIA
HCXOHOM BEIUUHMHEI C
aMIUIUTYy1aMU KosieOaHuil e€
CKOpOCTH U ycKopenus. llepnon un
yacToTa kojebanuii. Ilepuon
MaJIbIX CBOOOIHBIX KOJIEOaHHUI
MaTeMaTHYeCKOTO MasITHHKA.
[Tepuron cBOOOIHBIX KOJIEOAHUI
MPYKUHHOT'O MASITHUKA.

[TonsTHE 0 3aTyXarOMMX
KoJieOaHusAX. BeIHYKIEHHBIC
KonecOanus. Pe3onanc.
PesonancHas kpuBas. Biausiaue

MIPOBEPKE MPEITIOKEHHON THIIOTE3BI IPU
U3Y4YEeHUU KOJIeOaHU HUTSHOTO U
MPY>KUHHOTO MAasSTHUKOB, BEIHYKJIEHHBIX U
3aTyXarolIUX MEXaHUYECKUX KojaeOaHuH.
Ornpenenenne aOCONMIOTHBIX U
OTHOCHUTEIIbHBIX MOTPEIIHOCTEeN U3MEPEHH
¢dusndeckux BesmurH. OLEHKa TPaHuIl
norpemHocteld. Habmonenue
HE3aBUCHUMOCTH TIEPHO/Ia MaJIBIX
KoJie0aHull rpy3a Ha HUTH OT aMILTUTY/IBL.
DKCIepuMeHTaIbHas TPOBEPKA 3aKOHA
COXPAaHEHHUS YHEPTUH MPHU KOJIeOaHUIX
rpy3a Ha npyxuHe. Habmonenue
pe3oHaHca. OnpeneneHue yCIOBUM
MPUMEHUMOCTH MOJIETT MAaTEMaTUYECKOTrO
MasiTHUKa U UJI€aIbHOTO MPYKUHHOTO
MasTHHUKA. PereHne pacu€THbIX 3a/1a4  C
UCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
dbopmyi o Teme «MexaHHnuecKue
KosiebaHusy. PenieHre kauecTBEeHHBIX
3a7a4 1o TeMe «MexaHu4YecKue
KoseOanus». OObsICHEHHE YCTPOCTBA U
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3aTyXaHUWs Ha BHUJI PE30HAHCHOM
KpHUBOM.

ABTokone6anus. TexHHUeCKHE
YCTPOMCTBA U TEXHOJIOTHUECKUE
MPOIIECChI: METPOHOM, YacChl,
Kaydelu, My3bIKaJIbHbIC
HHCTPYMEHTBI, cericMorpad

MPUHIINIA AEHCTBUS METPOHOMA, YacOB,
Kauesnel, My3bIKaIbHbIX HHCTPYMEHTOB,
ceiicmorpada. McnonszoBanue IT-
TEXHOJIOTHI Tpu padboTe ¢
JOTIOTHUTEILHBIMU UCTOYHUKAMU
uH(POPMAIIUHU TI0 TEME, UX KPUTHUECKUAN
aHAJIU3 U OIICHKA IOCTOBEPHOCTHU

2.2 | DnextpoMa 15 KonebarenbHblil KOHTYD. IIpoBeneHNE KOCBEHHBIX U3MEPEHUN U
THUTHbIE CBOOOHBIE ANEKTPOMArHUTHBIE | UCCIIEIOBAHMSI 3aBUCUMOCTEN (PU3UUYECKUX
KoJieOaHus Kose0aHusl B MJ€aIbHOM BEJIMYMH [IPU U3yUEHUH

KoJieOaTeIbHOM KOHTYPE. AJIEKTPOMATHUTHBIX KOJIEOAHUH U TeTen
®opmyna Tomcona. Ces3b nepeMeHHOro Toka. Onpenenenue
aMIUIUTY/IbI 3apsiia KOHAEHCATOpa | aOCOIIOTHBIX M OTHOCUTENIBbHBIX

C aMIUIUTYIO CHJIBI TOKA B HOTPEIIHOCTEN U3MepeHNH (hru3nIecKux
Koje0aTenbHOM KOHTYpe. 3aKoH | BenuuMH. O1eHKa IpaHuI] IOrPelIHOCTEH.
COXPAHEHHUS YHEPTUU B W3ydenue ycTpoiicTBa U MPUHIINIIA
UJCATEHOM KOJIeOaTeThbHOM neicTBus Tpanchopmaropa. M3yuenue
KOHTYpe. 3aTyxaroliue OCHMJUIOTPaMM 3JIEKTPOMATrHUTHBIX
AJIEKTPOMArHUTHBIE KOJIeOaHMsI. Kosiebanuii. Pemenne pac4€THBIX 3a/1a4  C
BoinyxaeHHbIe HCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB H
AJIEKTPOMArHUTHBIE KOJICOaHMsI. bopMyI o TeMe «JIeKTPOMArHUTHbIE
IlepemenHsbIli TOK. MOIIIHOCTH KOJIEOAHUSD.

MIEPEMEHHOT0 TOKa. AMIUIUTYAHOE | Pelenne kauecTBEHHBIX 3a1a4,

U AeHCTBYIOIIEE 3HAUCHUE CHIIBI | TPEOYIOMIMX MPUMEHEHHUS 3HaHUH 110 TeMe
TOKA W HaIPSKEHUSI IPU «DIeKTpOMarHUTHBIE KOJICOAHHS».
paznuuHoil popme 3aBucumoctu | CpaBHEHHE MEXaHUYECKUX U
MIEPEMEHHOI0 TOKa OT BPEMEHHU. | AJIEKTPOMAarHUTHBIX KOJIEOaHUIA.
CuHycouanbHbld IEPEMEHHbBIN OO®bsicHeHHEe yCTPOWCTBA U PUHIIUTIA
TOK. Pe3ucTop, KoHeHcaTop u JEHCTBUS 3JIEKTPUUECKOT0 3BOHKA,
KaTyIIKa MHIyKTUBHOCTHU B LIENU | FeHepaTopa MepeMEeHHOro TOKa, INHUHN
CHUHYCOM/IAJIbHOTO IIEPEMEHHOI0 | AsieKTponepeaay. Onpesesnenue ycaoBUi
Toka. Pezonanc TokoB. Pe3oHaHC | MPUMEHUMOCTH MOJIENH UICATbHOTO
HanpsbkeHui. MaeanbHbii K0JIe0aTEIIFHOTO KOHTYpa. AHAIN3 U
Tpancdopmarop. [IpousBoacTBO, | OIlEHKA MOCIEACTBUN UCTIOIB30BAHUS
nepeaayda u norpedaeHue Pa3IMYHBIX CIIOCOOOB MPOU3BOJICTBA
ANEKTPUYECKON SHEPTUU. AIEKTPOIHEPTHH C TIO3UIIHIA
DKOJIOTHUECKUE PUCKU U HKOJIOTHYECKOM 0€30MacHOCTH;
KyJbTypa MpHU MPOU3BOJCTBE U MPEJICTABICHUI O palliOHATIbLHOM
HCIIOJIb30BAaHNUS AIEKTPOIHEPTUU. | IPUPOIONOIB30BaHUY (B Ipoliecce
ANEKTPOdHEpPrun . TeXHUYeCKHe | MOATOTOBKH COOOIICHMIA, BBITIOIHEHHHA
YCTPOMCTBA: dJIEKTPUYECKUN IPYHIOBBIX IPOEKTOB)

3BOHOK, T€HEpaToOp NMepeMEeHHOT0

TOKa.

2.3 | Mexanuue 10 Mexanuueckue BoJHbL, ycioBusi | HaGmronenue oOpa3oBaHus u
CKHE U UX pacnpOCTPaHEHUs. pacnpoCTpaHEHUs MONEPEUHBIX U
AJIEKTpOMa [Tonepeunsie U NPoIOIbHBIE IPOJOJIBHBIX BOJIH, OTPAKEHUS U
THUTHBIE BosHBI. [Iepuon, ckopocTs IpeIoMIICHUs, UHTep(EepeHIUU U
BOJIHBI pacnpocTpaHeHus U JUIMHA BOJHBI. | TU(paKIUU MEXaHUYECKUX BOJIH,

CBoiicTBa MEXaHMYECKUX BOJIH:
OTpaKeHHE, TPEIOMIICHHE,
uHTephepeHys 1 Audpaxius.
3Byk. CKOpOCTh 3BYKa. [ pOMKOCTh

aKyCTHYECKOI'0 pE30HAaHCa, CBA3U
TPOMKOCTH 3BYKa U BBICOTBI TOHA C
aMIUTUTYO0N U 4acTOTOM KosjeOaHHH.
M3y4yeHne CBOMCTB yJIbTPa3BYyKa U €0
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3ByKa. BeicoTta ToHa. TemOp 3ByKa.
[IIymoBoO€ 3arpsi3HeHHE
OKpYKaroIlen Cpeibl.
ONEeKTPOMAarHUTHBIE BOJHBI.
YcnoBus uznyueHus
3IEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTanus BEKTOPOB

B, E, v B pIeKTpOMaruuTHOMR

BoJsiHe. CBOMCTBA
3JEKTPOMArHUTHBIX BOJIH:
OTpakeHUe, IpeJoMIICHHE,
noJIsIpu3anusi, HHTepepeHIns U
muppakaus. [llkana
3JEKTPOMArHUTHBIX BOJIH.
[IpumeHeHue 3MeKTPOMarHUTHBIX
BOJIH B TEXHHKE H OBITY.
[IpuHIMIBI paguOCBsI3U U
TeneBuaeHus. Paguonokanus.
DNEeKTPOMarHUuTHOE 3arpsi3HEHNE
OKpYXKaroIIEeH CpedbL.
TexHuueckue yCcTpoicTBa u
MPaKTUYECKOE MPUMEHEHHUE:
MYy3bIKaJIbHbIE HHCTPYMEHTHI,
panap, paauonpUEMHUK,
TEJIEBU30p, aHTEHHA, TeledoH,
CBY-neus, ynpTpa3ByKoBas

npumeHeHus. MccnenoBanue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKE€HUE,
MpeoMIIEHUE, TTONSIpU3alns, JUPPaKIHs,
untepdepenms. OOHapyKeHue
UH(PAKPACHOTO U YIbTPadHOIETOBOTO
n3nydeHuil. CpaBHEHHE MEXAaHUYECKUX U
3JIEKTPOMAarHUTHBIX BOJIH. Pemenue
KaueCTBEHHBIX 3a/1a4, TPEOYIOLINX
IIPUMEHEHUS 3HaHUM IO TEME
«MexaHN4€eCKHE U AIEKTPOMArHUTHbIE
BOJIHBD». M3ydueHune napameTpoB 3ByKOBOM
BOJIHBL. OOBSICHEHHE YCTPOICTBA U
MPUHIUIIA ACHCTBUS MY3bIKAJIBHBIX
MHCTPYMEHTOB, pajapa, paluonpuéMHUKa,
TeJeBU30pa, aHTeHHBI, Tenedona, CBY-
neyu. OObSICHEHHUE YIbTPa3ByKOBOU
JMAarHOCTUKHU B TEXHUKE U MEULIMHE.
Hcnonws3zoBanue IT-TexHonorui mpu
paboTe ¢ JOMONIHUTEIBHBIMU UCTOYHUKAMU
UH(POPMALIUH 110 TEME, WX KPUTHYECKHH
aHaJIMU3 U OIIEHKA JOCTOBEPHOCTH. AHAIIN3
Y OLIEHKA [TOCJIEJICTBUI IIyMOBOTO U
3JIEKTPOMAarHUTHOIO 3arps3HEHUS
OKPYKaIOIIEH Cpebl € MO3ULUN
9KOJIOTHUECKOM 0€30MacHOCTH;
IPEJCTaBICHUA O pallMOHATIbHOM

MPUPOIOTIOIB30BAHUH
JTMarHOCTHKA B TEXHUKE U
MEJIULIMHE
2.4 | OnTuka 28 [Ipsmonuneinoe HaGroieHne onTuYecKux sBICHUH,

pacnpocTpaHeHue CBETa B
OHOpOAHOM cpene. ToueuHbli
UCTOYHUK cBeTa. OTpakeHue
cBeTa. 3aKOHBI OTPAKECHUSI CBETA.
[TocTpoenue n3obpaxkeHuil B
iockoM 3epkaie. Chepudeckue
3epkana. [Ipenomienue cBera.
3aKOHbI IPEJIOMJICHUS CBETA.
AOCOJIFOTHBIN MMOKa3aTehb
nipesiomiieHus. OTHOCUTENbHBIN
MOKa3aTesb MPETOMIICHHUS.
[TocTosTHCTBO YAaCTOTHI CBETA U
COOTHOIIIEHHE JTMH BOJH TPH
repexo/ie MOHOXPOMATHUYECKOTO
CBETa uepe3 TpaHully pa3ziena
JIBYX ONTUYECKUX Cpel. X0
ay4deit B mpusme. Jucnepcust
ceeta. CJIOKHBIN cocTaB OeIIoro
ceeta. [[Ber. [lonHOE BHYTpEeHHEE
oTtpaxkeHue. [IpenenbHbIi yron
MIOJIHOTO BHYTPEHHETO OTPaKEHUSI.
Cobuparoniye ¥ pacCeHBaIOIIIC

MPOBEJICHNE KOCBEHHBIX U3MEPECHUH,
WCCJICTOBAHMSI 3aBUCUMOCTEH (PU3HUECKUX
BEJIMYMH U OTBITOB 10 MPOBEPKE
MPEJI0KEHHON TUIIOTE3bI TPU U3YUYECHUU
SIBJICHUW MPEJIOMJICHUS CBETA HAa TPAHUIIE
paszaena AByX cpell, MPEJIOMIIEHUS CBETA B
coOMparoIIei U pacceMBaOIICH JIMH3aX,
BOJIHOBEIX CBOMCTB cBeTa. HaOmomeHue
MOJTHOTO BHYTPEHHETO OTPaKEHUsI,
M3yYEHHUE MOJEIN CBETOBO/IA.

[TomyueHnue n300pakeHHs B CUCTEME M3
TJIOCKOTO 3€pKaJia v JIMH3bI, B CUCTEME U3
JnByX nuH3. KoHcTpyupoBaHue
TEJIECKOIIMYECKHUX cucTeM. M3ydyenue
MOJISIPU3AIIUU CBETA, OTPAKEHHOTO OT
MMOBEPXHOCTHU JUAJIEKTPHUKA, U3yUCHUE
uHTEepPEPEHITNH JTA3EPHOTO U3TYUSHHUS Ha
JIBYX LIENSX.

[Tonydenue criekTpa U3Iy4eHUs
CBETOJIMO/IA TIPH ITOMOIIY TU(PPaKITMOHHON
peméTku. PelieHre pacu€THhIX 3a1a4 C
SIBHO 3aJJaHHOM M HESBHO 3aJaHHOM
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nuH3bl. ToHkas nuH3a. PoKyCcHOE
paccTosHUE U ONTHYECKas CUia
TOHKOM JIMH3bI. 3aBUCUMOCTh
(hOKYCHOTO pacCTOSTHUS TOHKOM
chepuueckoil IMH3HI OT €
T€OMETPUU U OTHOCUTEILHOTO
MOKa3aTessl MPeTOMIICHHUS.
®opmyIia TOHKOHN JTUH3BL.
VYBenuuenue, 1aBaeMoe JIMH30M.
Xo Jty4a, MpOoIIeIIIEro JMH3Y
IO/ TPOU3BOJILHBIM YTJIOM K €€
IJIaBHOW ONTHUYECKOM OCH.
[TocTpoenne n3o0pakeHU TOUKH
Y OTpe3Ka MPSIMOM B COOMPAIOITNX
Y PacCenBaIOIINX JIUH3AX U UX
cucremax. Onrtudeckue mpudopsl.
Pazpemaromnas cnoco6HoCTh. 123
KakK ONTHYECKasi CUCTEMA.
[Ipenensl npUMEHUMOCTH
reOMETPUYECKON ONTUKH.
BonHoBas onTuka.
Wutepdepenmus ceera.
KorepeHnTHble HCTOYHUKH.
YcnoBus HaOIOICHUS
MaKCUMyMOB 1 MUHUMYMOB B
UHTEPEPEHIIMOHHON KapTHHE.
Judpakuus cBeTa.
JudpakimonHas pemeéTka.
VYcnoBue HaOIOIEHUS TIIaBHBIX
MaKCUMYMOB IIPH MMaICHUH
MOHOXpPOMaTHYECKOIo CBETa Ha
TU(QPAKIUOHHYIO PEIIETKY.
[Tonsapuzanus cBera.
TexHuueckue yCTpoONCTBa : OUKH,
Jyma, MepucKorl, hoToanmapar,
MHUKPOCKOII, TPOCKLIUOHHBII
anmnapar, IpOCBETJIEHUE ONTUKH,
BOJIOKOHHAs! OTITHKA,
nudpakImoOHHAs PeIIETKA

(U3MUECKOil MOZIENBIO C MCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYII IO TEME
«Orntukay. Pemienne kauecTBEHHBIX 3a/1a4,
TpeOYIOMX NPUMEHEHHUS 3HAHUH TI0 TEMe
«OnTukay.

[TocTpoenwne u pacu€T u300pakeHUH,
CO3/1aBaeMbIX IJIOCKUM 3€pKaJIOM, TOHKOH
auH30M. OnpeneneHue ycioBui
NPUMEHUMOCTH MOJIEJIN TOHKOM JIMH3BI;
IpaHUI] TPUMEHUMOCTH F€OMETPUIECKOM
OITHUKHU.

OO0BscHeHHE 0COOEHHOCTEH MPOTEKaAHHS
ONTUYECKUX SBJICHUN: HHTEPPEPEHIINH,
TU(paKInK, TUCTIEPCHH, TIOJTHOTO
BHYTPEHHEI0 OTPAXKEHHUS.

OObsicHEHHE yCTPOWCTBA U IIPUHLIUIIA
JIeMCTBUS OYKOB, JIyIIbI, IEPUCKOIA,
¢oroanmapara, MUKPOCKOTIA,
HPOEKIMOHHOI'O anmnapara,
TU(PPaKIMOHHON PEIIETKH, BOTOKOHHON
ontuku. OObsICHEHUE TPOCBETIICHUS
ontuku. Pabora B rpynmnax npu
00CYX/IEHUH BOIIPOCOB MEKIIPEIMETHOTO
xapakrepa (Harnpumep, no reMe «CBeToBbIE
SIBJICHHSI B TIPUPOJICH )

Hroro no pazgeny 63
Pazjen 3. OcHoBbI cienuaabHOi Teopun oTHOcuTeabHOCTH ( CTO)
3.1 OcHoBBI 5 ['pannBl MPUMEHNMOCTH IIpoBeneHNE KOCBEHHBIX N3MEPEHUI
CHeualbH KJIACCUYECKON MEXAHUKH. MMITYJIbCA Y DHEPTUHU PEJITUBUCTCKUX
01 Teopun [Toctynars! cieunanbHON Teopuu | yacTull (o poTorpadusiMm TpeKoB
OTHOCHTEII OTHOCHUTEIILHOCTH. 3apsHKEHHBIX YaCTULl B MATHUTHOM IIOJIE).
BHOCTHU [IpocTpaHCTBEHHO-BPEMEHHOM AHanu3 1 onucaHue pU3NUYECKUX SBICHUI

uHTepBai. [IpeoGpazoBanus
JlopeHna. Y cioBue NpUYNHHOCTH.
OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTU. 3aMe lIeHne
BPEMEHM U COKPALLEHUE [UIMHBI.

C MCIOJIb30BaHUEM IIOCTYJIATOB
CHEIHaIbHON TEOPUHU OTHOCUTEIILHOCTH.
OOBsicHEeHHE NPUHIIHIA ASHCTBUSL
CIIyTHUKOBBIX TPUEMHHUKOB, YCKOPUTENIEH
3apsKEHHBIX YACTHI]

21




DHeprusi ¥ UMITYJIbC
pensTUBUCTCKON YacTulbl. CBSA3b
MacChl C SHEPTUEN U UMITYJILCOM
PENATUBUCTCKON YaCTHUIIBI.
DHeprusi NoKos.

TexHuueckue ycTpoiucTsa u
TEXHOJIOTUYECKHUE MPOLECCHI:
CIIyTHUKOBBIE IPUEMHUKH,
YCKOPUTEIIHN 3apsKEHHBIX YaCTHUIL

Hroro no pazgeny 5
Paznen 4. KBanroBasi pusuka
4.1 Kopnyckyn 15 PaBHOBecHOe TemoBoe uznydenue | [IpoBeieHne KOCBEHHBIX U3MEPEHNN,
SPHOBOJIHO (u3myueHure abCcoMOTHO YEPHOTO | UCCIIEI0BaHMS 3aBUCUMOCTEHN MeX Ty
BOM Tena). 3akoH cMmelleHus Buna. ($U3NYECKUMU BEIMUYMHAMU TIPU U3yUYEHUU
Jyanu3m I'mnore3a ITnanka o kBaHTax. aBneHus poroaddexra. OnpeneneHne
@®OTOHBI. DHEPTUS U UMITYJIbC a0COTIOTHBIX U OTHOCUTENBHBIX
¢dorona. ®otordpdext. OnbIThHI HOTPEIIHOCTEN U3MepeHNH (hru3nYecKux
A.I'. CroneroBa. 3akoHbI BeanurH. O1eHKa rpaHuI] OTPEIIHOCTEH.
¢dorosddexra. YpaBHeHue Penenne pacuéTHbIX 3aa4 C SIBHO
DiHmTeiHa 115t porodrdhdexra. 3aJJaHHOH M HESIBHO 33aHHON (hU3NIECKOI
«KpacHast rpanuma» MOJIEJIBIO C UCIOJIB30BAHUEM OCHOBHBIX
¢dorodddexra. JlaBnenue ceera (B | 3aKOHOB U GopmyI 1o Teme «KBaHTOBbIE
YaCTHOCTH, JJaBJICHUE CBETA Ha SIBIICHUS.
a0COJIIOTHO MOMJIOIIAOLIYIO U Pemenne kauecTBEHHBIX 3a1a4,
abCOJIIOTHO OTpaXKaroOIIyI0 TpeOYIOLMX NPUMEHEHUS 3HAaHUH TI0 TeMe
noBepxHocTh). OnbiThl [1.H. «KBanToBble siBIeHUs». Onpenenenne
JleGenena. yCIOBUHA NPUMEHUMOCTH KBaHTOBOM
BosHOBBIE CBOMCTBA YaCTHIL. MOJICJIA CBETA. AHAJIN3 KBAHTOBBIX
Bounnel ne bpoiins. [{iinHa BOIHBI | IPOLIECCOB € UCMOJIb30BAHUEM YPAaBHEHHMS
ne bpoiinst u pazmepst odnactu OunmreitHa 1 porodddexra, mpuHIHIA
JOKaJIU3alMy ABWXKYIIEHCS COOTHOILIEHUH HeoIpe1eEHHOCTH
yactuibl. KopmyckynspHo- [eitzendepra. OObSICHEHUE TPUHIIATIA
BOJIHOBOH nyanusm. ludpakiuss | AeWCTBUS ClIEKTpoMeETpa, (HOTOIeMEHTa,
JJIEKTPOHOB Ha KpUCTaJLIax. ¢doTomaTunKa, TYHHETLHOTO MHUKPOCKOIIA,
TexHuueckue ycTpoicTBa U COJIHEYHOH OaTapeu, CBETOUO/IA.
TEXHOJIOTMYECKHUE MPOLIECCHI: Hcnone3oBanue IT-TexHonoruii mpu
CIEKTPOMETP, (GOTOIIEMEHT, paboTe C 1ONOJIHUTENbHBIMU HCTOYHUKAMHU
¢doronaTuuk, coaHeyHas Oarapes, | UHPOPMALIUH 110 TeME, X KPUTHUECKHHA
CBETOAMOJ aHaJIU3 ¥ OIIEHKA JOCTOBEPHOCTH
4.2 | Ousuka 5 OneITHI 10 UCCIEA0BAHUIO Omnpenenenue JIMHBI BOJIHBI JIA3EPHOTO
aToma cTpoeHus aroMa. [lnanerapnas u3nydyenus. HaGnronenue nuHeyaThix

Mozenb atoma Pesepdopaa.
[Toctynater bopa. U3nyuenne u
noryoieHue GoToHOB MpH
Mepexo/ie aToMa € OJTHOTO YPOBHS
SHEpPruM Ha Apyrou. Buasl
cnekTpoB. CriekTp ypoBHe
9HEPruM aTomMa BOJOpOJa.
CrioHTaHHOE U BBIHYKJIECHHOE
u3nydyeHue ceera. Jlazep.

cnekrpos. HMccnenoBanue criekrpa
pa3peKEeHHOT0 aTOMapHOI0 BOAOPOJA U
u3MepeHue nocTosiHaoi Punbepra.
N3ydenue ycTpoiicTBa U JEUCTBUSA
CYETUMKA MOHU3UPYIOLINX YACTHULI.
Ornpenenenne yciaoBUil MPUMEHUMOCTH
mojenu atoma Pesepdopaa. O0bsicHeHue
MIPUHIUIIA AEUCTBUS CIIEKTPOCKOIIA,
Ja3epa, KBAHTOBOI'O KOMIIbIOTEPA. AHAIIN3
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TexHuueckue yCTpocTBa u
TEXHOJIOTUYECKHUE MPOIECCHI:
CHEKTPaJbHBIN aHATH3
(cmekTpockor), Jazep.

KBAHTOBBIX MIPOIIECCOB HA OCHOBE MEPBOTO
Y BTOpOTO nocrynaroB bopa

43 Pdusnka 5 Hyxionnas mozens sapa IIpoBeneHue n3MepeHuil paMOAKTUBHOTO
aTOMHOT'O I'eiizenOepra— MBanenko. 3apsin | GoHA C UCMOIB30BAHUEM JI03UMETPaA U
a1pa u siipa. MaccoBoe 4HcIo sjipa. UCCJIEIOBaHUE TPEKOB YacTul (I1o
AJIEMEHTAp N3ortonsl. PannoakTuBHOCTG. roToBbIM (poTorpadusm). M3yuenue
HBIX Anbda-pacniag. DNEKTPOHHBIM U | MOTJIOLIEHUS OeTa-4acTUl aIFOMUHHUEM.
YaCTHIL MO3UTPOHHBIN OeTapacna. Onpenenenue ycioBuil NPUMEHUMOCTH

lNamma-uznyuenue. 3akoH MOJIEJIN aTOMHOTIO pa. AHAINU3 U
PaaMoOaKTUBHOTO pacnaja. ONMCAaHUE AACPHBIX PEAKIUN €
PaguoakTrBHBIE U30TOIIBI B MCIIOJIb30BaHUEM TOHATUH MacCOBOE YHCIIO
npupone. CpoiicTBa W 3apsij Aapa, SHEPTHS CBS3HU SApa, 3aKOHOB
MOHU3UPYIOLIETO U3ITYUEeHHUS. COXpaHEHHUs 3apsja, MacCOBOTO YUCIIA U
BnusiHue paguoakTUBHOCTH Ha SHEPIUU B SIEPHBIX PEAKLUAX, 3aKOHA
YKUBBIE OPraHU3MBI. paaroakTUBHOrO pacnajga. O0bsicCHEHHE
EctecTBeHHbIl (OH U3ITyueHUs. IIPUHLINAIIA AEUCTBUS JO3UMETPA, KAMEPHI
Jlo3umeTtpusi. JHEprus CBA3U BunbcoHa, snepHOro peakropa,
HYKJIOHOB B siipe. SlnepHble CUIIBL. | TEPMOSIAEPHOTO PEaKTOPa, AaTOMHOMN
HedexT maccsl snpa. Snepubie 00MOBI, MATHUTHOPE30HAHCHOM
peakiuu. JleneHue u cuHTe3 aaep. | Tomorpaduu. AHaIU3 U OLCHKA BIUSHUS
SAnepusie peaktopsl. [IpobiieMbl | paAOaKTUBHOCTH HA KUBbIE OPTaHU3MBI, a
YIPAaBIAEMOr0 TEPMOSIEPHOIO TaK)Ke TIOCIIEACTBUN PA3BUTHUS SAEPHOU
CUHTE3a. DKOJIOTUYECKUE aCEKThl | SHEPIeTUKU C MO3ULUI 3KOJOTUYECKON
pa3BUTHSA AJEPHON SHEPTETUKH. 0€30I1aCHOCTH; IPEACTABICHUNA O
MeTto1bl perucTpalnuu u palMOHAIBLHOM MIPUPO/IONOIB30BaHUY (B
HCCIIEI0OBaHMS 2JIEMEHTAPHBIX npoliecce MOAroTOBKU COOOIIEHUIH,
yacTull. Mup sneMeHTapHbIX BBITIIOJIHEHUSI TPYIIIIOBBIX MPOEKTOB)
yacTul. OyHJaMEHTAIbHBIE
B3aumoznencTeus. TémHuas Marepus
u TéMHas dHeprus. EnuHcTBO
(bu3n4IeCKoil KapTUHBI MHpA.
TexHndyeckue ycTponcTBa u
TE€XHOJIOIMYECKHUE MTPOLIECCHI:
JO3UMETp, Kamepa Buiibcona,
SIIEPHBIN PEAKTOP, TEPMOSIEPHBIN
peakTop, aToMHas 6omo0a,
MarHMTHO-PE30HaHCHAas
ToMorpadus

Hroro no pazgeny 25

Pasnen 5. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3MKH

5.1 DJIEMEHTEI 12 DTanbl pa3BUTHS ACTPOHOMHUH. HaoOmronenune 38€31H0T0 HEOA
aCTPOHOMH [IpuknanHoe u HEBOOPYKEHHBIM I'JIa30M C
uu MHPOBO33PEHYECKOE 3HAUECHUE HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
actpouzu actpoHoMuu. I IpumMeHnMOCTD IIPUIOKEHUH JJIs OTIPEAEICHUS MOJI0XKEHUS
KU1 3aKOHOB (DM3HKH ISl OOBSICHEHUSI | HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:

IPpHUPOAbl KOCMHUYCCKUX 00BEKTOB.

OCHOBHBIC CO3BE3 U CeBepHoro
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MeToapl aCTPOHOMHUYECKHUX
uccinenoBanuii. CoppeMeHHbIE
OIITHYECKHE TEJIECKOIIEI,
PaauOTENIECKOTIbI,
BHeaTMoc(epHas aCTPOHOMMUSI.
Co3Besnusi, spkue 3BE37bl,
IUTAHETHI, UX BUAUMOE IBH)KEHHE.
Conneunas cuctema. CojHIE U
ero asmwxenue. ColHeUHas
aKTUBHOCTb. VICTOYHUK SHEpPTUH
ConHna u 3BE31. 3BE3JEI, NX
OCHOBHBIE XapaKTEPUCTUKU U
ctpoenue. Jlnarpamma
«CHIEKTpaJbHBIA KJIACC —
CBETHUMOCTDY. 3BE3/ILI IIIAaBHOMU
IOCJICAOBATCIIHLHOCTH.
CoBpeMeHHbIE TIPEICTABIICHUS O
MIPOUCXOKACHUHU U 3BOJIOLIMHI
CouHita 1 3BE31. DTallbl )KU3HA
3B€31. Muieunslii [1yTs — Hama
I'amakTuka. TUBI TaJaKTHK.
PaaguoramakTuku u KkBaszapsl.
Yeépnrbie apipel. Becenennas u eé
pacumperue. 3akoH
Xab6ma.Teopust bonbiioro
B3pbIBa. PEIMKTOBOE H3ITyYeHUeE.
Crpyktypa
Bcenennoii.MeraranakTuka.
[IpoGiemMbl acCTpOHOMHUH

MONTyIIapHsl U ApKue 3BE3/Abl. YdacTue B
JTMCKYCCHUH O POJIM aCTPOHOMUH B
COBPEMEHHOI KapTHHE MHpa, B
NPAaKTUYECKOH IEATETFHOCTH YEIOBEKa U
JaNbHENUIIEM HAyYHOTEXHUYECKOM
passutuu. [loaroroBka coooOmeHu o
METOJIaX MOJIyYeHUS HAyUHBIX
ACTPOHOMHYCCKUX 3HaHHI>’I, OTKPBITHAX B
coBpeMeHHoM acTponomuu. [Ipumenenue
OCHOBOITOJIATAOIINX ACTPOHOMUYECKHUX
MOHSITUIA, 3aKOHOB ¥ TEOPUH JJIs aHAIN3A U
00BsICHEHUS (PU3UUECKUX MTPOIIECCOB,
MPOUCXOSAIINX B 3BE3/1aX, B 3BE3THBIX
CHUCTEMAX, B MEKTraJaKTUUYECKOU Cpelie,
JBUKEHHSI HEOECHBIX TEJl, SBOJIIOIUU 3BE3]T
n

Bcenennon

Hroro no pazgeny 12
Paznen 6. Puznyeckunii NPaKTUKYM
6.1 Puznueckn 16 CrniocoOr1 u3mepenus puznyeckux | [IpoBeneHne KOCBEHHBIX U3MEPEHUH,
174 BEJIMYMH C UCIOIb30BaHUEM UCCIIEIOBAaHUN 3aBUCUMOCTEH (hr3NUIECKUX
MPAKTUKYM AQHAJIOTOBBIX U [IU(PPOBBIX BEJIMYMH, IPOBEPKA MPEJI0KEHHBIX
M3MEPUTENBbHBIX PUOOPOB U runote3 (BbIOOp U3 paboT, ONMMCAHHBIX B
KOMITBIOTEPHBIX TaTYMKOBBIX TEMaTUYECKHX pa3zenax «YueHUYeCKuil
cucteM. AGCOIIOTHBIE U HKCIIEPUMEHT, JJAOOpaTOpHBIE PabOTHI,
OTHOCHUTEJIbHBIE TOTPEIIHOCTH MPAKTUKYM»)
U3MEpEeHUH (PU3NUECKUX BETHYHUH.
O1eHKa rpaHuIl MOTPEITHOCTEH.
Wroro no pazgeny 16
Paznen 7. O00o01maomee noBTopeHue
7.1 Cucrematu 12 O06o01u1eHne U cucTeMaTU3aus VYyacTtue B JUCKYCCHH O POIH (PU3UKU U
3auus u CoJIep’KaHus pa3iesioB Kypca aCTPOHOMHUH B PA3IMYHBIX cepax
000011eHn «Mexanukay, «MonexysapHas JEATENIBHOCTH uenoBeka. [Tonroroska
e (bu3nKa ¥ TEPMOAMHAMUKAY, co0011IeHnH 0 MecTe PU3NYECKON KapTHUHBI
IIPEIMETHO «ONEKTPOAUHAMHUKAY, MUPA B PSAY COBPEMEHHBIX NIPEICTaBICHUN
ro «Konebanus u BonHb», «OCHOBBI | 0 IpUpoAe. BoimonHenne yueOHbIX
coJiepKaHu CHeLMaIbHOM TeopuH 3aJaHUi, IEMOHCTPUPYIOLINX OCBOCHUE
s U OTIbITa OTHOCUTENIbHOCTHY, «KBaHTOBast | OCHOBHBIX MOHATHH, (PU3NICCKUX BEIUINH
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JEeSITeTTHHO
CTH,
npuobpete
HHOTO TIPH
U3yYCHUH
Kypca
bu3uKn
10-11
KJIaCCOB

¢buznkay, « ANeMeHTHI
ACTPOHOMHH U aCTPOPUIUKI.
Ponb pusuku u actpoHoMun B
9KOHOMHYECKOH,
TEXHOJOTHUYECKOH, COIMAIbHOU U
ATUYECKOH cdepax AeaTeTbHOCTH
YeJI0BEKa, POJib U MECTO (DU3HUKU U
aCTPOHOMHUHU B COBPEMEHHOM
HAy4HOU KapTHHE MUpa, 3HAYCHHE
OIMCATCIbLHOM,
CUCTEMAaTU3UPYIOIICH,
OOBSICHUTEIILHOM U
MIPOTHOCTUYECKOHN (yHKIIUHA
(busnueckoit Teopu, poib
(bu3uvecKoit Teopuu B
(hopMUpOBaHHUH TTPEICTABICHUN O
(hbU3MveCcKoi KapTUHE MUPa, MECTO
(bu3nvecKoil KapTUHBI MHUpPa B
o01eM psiay COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEACTABICHUMN 0 IPUPOAL

1 3aK0HOB Kypca ¢pm3uku 10—11 kmaccos

Hroro no pazgeny 12
PesepBHOE Bpemst 10
OBUIEE 170
KOJIMYECTBO

YACOB I1O
[TPOT'PAMME
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MPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJIbHON IMPOT'PAMMBI

10 KJIACC

Kog
MPoBEPsSIEMOro
pe3yJbTaTa

10.1

IIpoBepsieMble mMpeIMeTHbIE Pe3yJbTAThHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI
MPOrpaMMbl Cpe/IHero 0611ero 06pa3oBaHus

JeMOoHCTpupOBaTh Ha IPUMEPax pojib U MECTO (PU3UKU B (POPMUPOBAHUH COBPEMEHHOM HAyYHOI
KapTHHbl MHpa, B PAa3BUTUH COBPEMEHHOHM TEXHUKM UM TEXHOJOTHH, B TNPaKTUYECKOI
JeSTeIbHOCTH JII0JIeH

10.2

Y4YuTHIBaTh TPaHUIBI MPUMEHEHUS HM3YYCHHBIX (DH3MUCCKUX MOJEICH: MaTepHalibHas TOYKa,
WHEpIHallbHAs CUCTeMa OTCYETa, aOCOFOTHO TBEPIOE TEJO, HICATBHBINA Ta3; MOJCIH CTPOCHHUS
ra30B, )KUJIKOCTEH U TBEPIBIX TEIl, TOUSHHBIH IIEKTPUICSCKIMA 3apsi]l — PU PeIIeHNH QU3NICCKUX
3a71a4

10.3

PacnosnaBats ¢usnveckue sBJICHUS (TIPOIECChI) M OOBACHATH HX HA OCHOBE 3aKOHOB MEXaHHUKH,
MOJIEKYIIPHO-KUHETUYECKON TEOPUU CTPOCHUS BELIECTBA U AJIEKTPOJUHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBW)KEHHE, CBOOOJHOE TIaJeHHe TeN, JIBMKEHHE [0
OKpPY>KHOCTH, MHEpLHs, B3auMoneicTeue Tei; Auddysus, OpOyHOBCKOE NBUKEHUE, CTPOSHHUE
JKUIIKOCTEH M TBEPABIX TEN, N3MEHEHUE 00bhEMa Tell MPH HAarpeBaHUU (OXJIKIACHUM), TEIIOBOE
paBHOBeCHE, WCIApCHHE, KOHICHCAIWs, IUIABJICHHE, KPHCTAIUIM3AINS, KHIICHHE, BIAXKHOCThH
BO3/IyXa, ITOBHIIICHUE MAaBIICHUS ra3a IPH €ro HarpeBaHUH B 3aKPBHITOM COCYZE, CBSI3b MEKIY
apaMeTpaMH COCTOSHHS T'a3a B H30IPOLIECCax; HISKTPU3AINS TEJ, B3aUMOICHCTBUE 3apsI0B

10.4

OnuceBaTh MEXaHUIECKOE IBIDKCHUE, MCIONB3YS (U3MUCCKUE BEIWIMHBL KOOPIUHATA, ITyTh,
IepeMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHila, UMITYJIbC Tella, KHHETUYeCcKasi SJHeprus,
MOTEHIMANIbHAsT DHEPrus, MeXaHW4yecKas padoTa, MEeXaHHUYECKash MOIUIHOCTh, TPH OMHUCAHUH
MPaBUIBLHO TPAaKTOBaTh (PU3UYECKUH CMBICH HCIOIB3yeMBIX BEIMYMH, MX OOO3HAuCHHs WU
€MHUIBI, HAXOIUTH (POPMYJIbI, CBSA3BIBAIOMIME AAHHYIO (PU3MUECKYIO BEIUYHUHY C APYTUMH
BEJIMYUHAMHU

10.5

OnuceIBaTh U3YYEHHBIE TEIJIOBbIE CBOWCTBA TEJ W TEIUIOBBIE SIBJICHUS, UCHONB3Ys (DU3UUYECKHUE
BEJIMYUHBI: JaBJ€HUE Tra3a, TeMIepaTypa, CpeAHAsd KUHETHYECKas SHEPrus XaoTHYECKOTro
JIBIOKEHUS MOJIEKYJ, CpEJHEKBaIpaTH4Has CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI,
BHYTPEHHSIA SHEprus, padora ra3a, Kod(pQHUIIHEHT MOIe3HOTO AEHCTBUS TEIUIOBOTO JBUTATENS;
IpU ONHCAHWU NPABWIBHO TPAaKTOBaTh (DM3MUSCKUH CMBICI HCIONB3YeMbIX BEIWYHH, HX
0003HaUCHUS U EAMHUIIBI, HAXOAUTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUYCCKYIO BETUIHHY
C IPYTMMH BETHYUHAM

10.6

OnuceiBaTh N3YYCHHBIC JJICKTPUICCKUC CBOMCTBaA BCHICCTBA W DJJICKTPUYCCKUE SBJICHUA
(npotieccel), UCTIONB3YS (U3NYECKHE BEIMYHMHBI: AIIEKTPHUECKUI 3apsij, dIEKTpUYECKoe IO,
HaNpsHKEHHOCTh MOJIA, MOTEHIHMAal, Pa3HOCTh IIOTEHIUAJIOB; MpPU OMHMCAHUH NPABUIBHO
TPaKTOBaTh (PU3MUECKUIl CMBICT MCIONB3YEMbIX BEIMYMH, MX OOO3HAYEHHS W EIUHHIIbI;
YKa3bIBaTh (DOPMYIIBL, CBSI3BIBAIOIINUE JAHHYIO (DH3HUYECCKYIO BETHUHHY C IPYTUMH BEIUINHAMUA

10.7

aHAJTM3UPOBATh (PU3MYECKHE TPOLIECCHI M SIBICHUS, UCTIONB3YS (PU3HUECKUE 3aKOHBI M TIPUHIIHITHL:
3aKOH BceMupHoOro tsarotenus, I, II u Il 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS MEXaHUYECKOU
SHEPTUH, 3aKOH COXPAHECHUS MUMITYJIbCa, IPUHIINAI CYTIEPIO3UIINH CHJI, TIPUHIIAI PAaBHOIPABHS
WHEPIHUAIBHBIX CHUCTEM OTCUETa; MOJIEKYJISIPHO-KHHETHYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA,
Ta30BBIC 3aKOHBI, CBSI3b CPEIHEM KUHETHYECKON HSHEPTHHM TEIUIOBOTO IBMIKEHUS MOJICKYIN C
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Kon
NpOBePsSIEMOro
pe3yjabTaTa

IIpoBepsieMble MpeaMeTHbIE Pe3yJbTAThHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpaMMbI CPeIHEro 00111ero 06pa3oBaHus

aOCOJIIOTHOM ~ TeMIepaTypod, TepBbIi 3aKOH TEPMOAMHAMHUKH; 3aKOH  COXPaHEHHs
3JIEKTPUUECKOTO 3aps/ia, 3aKkoH KyJoHa; mpu 5TOM pa3inuyarhb CJIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTH4YeCKOe BBIPRXKEHUE U yCIOBUSA (TPaHHULBl, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE NPHHLMUIBI JEHCTBHSA MAIIWH, NMPUOOPOB M TEXHUYECKUX YCTPOHCTB;
pa3nuyuaTh yCIOBHUS UX 0€30IIaCHOTO HCIONB30BAHMS B IIOBCEIHEBHON JKU3HU

10.9

BBIMOJHATh JKCIEPUMEHTHI [0 HCCICJOBAHUIO (M3UYECKHX SIBICHUA M MPOLECCOB C
UCIIOJIb30BAHMEM MPSMBIX M KOCBEHHBIX H3MEPEHHH; MpU 3TOM (HOpPMYIHpOBaTh mpobiemy
(3amauy) W runoredy y4eOHOrO SKCIEPUMEHTa, COOUpPATh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pymOBaHNs, IPOBOIANTE OIBIT U (POPMYIITHPOBATH BEIBOIBI

10.10

OCyIIeCTBIATE MPSIMBIE W KOCBCHHBIE M3MEpEeHHs (PM3MYECKUX BENWYHH; MPU 3TOM BBIOHPATH
ONTUMATBHBINA CIOCO0 U3MEPEHUS W UCIOIBb30BAaTh W3BECTHBIE METOJbI OIICHKH MOTPEITHOCTEH
HU3MepeHui

10.11

WccnenoBaTh 3aBUCUMOCTH % (701 (1)I/ISI/I‘IGCKI/IMI/I BCIIMYUHAMHU C UCIIOJIb30BAHUCM HPAMBIX
HSMGPGHHP’I; IIpu 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (bPIKCPIpOBaTL Pe3yIbTaThl HOHy‘ICHHOi/’I
3aBUCUMOCTHU (1)I/I3I/IHCCKI/IX BCJIMYMH B BUJIC Ta6J'II/III u Fpa(l)I/IKOB, ACJIaTh BBIBOABI 11O PE3YJIbTaTaM
HUCCIICAO0BAHUA

10.12

Cobmiogath mpaBujia 0€30MacHOrO TpyAa MpH MPOBEACHUU UCCIENOBaHUN B paMKax y4yeOHOro
IKCIEPUMEHTa, y4eOHO-MCCICIOBATENBCKOM | MPOCKTHOW [ESTENEHOCTH C HCIIOIB30BaHUEM
U3MEPHUTENBHBIX YCTPOICTB U 1a00paTOPHOTO 000PYAOBAHHUS

10.13

Pemate pacuérHple 3amadd C SBHO 3aJlaHHOM (DM3UUECKOH MOIENBIO, HUCIIONB3YS (PU3MUCCKHE
3aKOHBI M TIPHUHIUITEL, HA OCHOBE aHAIM3a YCIOBHS 3aladd BBIOMPATH (DM3HUYECKYIO0 MOAETD,
BBIICTATh (PU3WUYCCKHE BENUYMHBI U (POpMyiBl, HEOOXOAMMBIE AN €€ peIleHHs, MPOBOIAHUTH
pacdEThI ¥ OLIEHUBATH PEATHHOCTD MOTYUYEHHOTO 3HAYCHUS (PH3NUECKON BETHUNHBI

10.14

Pemrate KkauecTBEHHBIE 3aJaqyu: BBICTpauBaTb JIOTHYCCKHW HEIPOTHUBOPCUYUBYIO IICIIOYKY
pacCyKJICHHUI ¢ ONOPOi Ha N3YYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NUCCKUE SIBJICHUS

10.15

Hcnonp30BaTh NpH pelIieHNH YIeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS
MIOUCKA, CTPYKTYpPUPOBAHUSI, MHTEPIIPETALUH U IIPECTaBIeHUs yueOHON 1 HAyIHO-TIOMYJISIPHOM
uHpOpMalMY, TIOJIYYCHHOM M3 pa3lUYHBIX MCTOYHHUKOB, KPUTHUECKH AHAIU3UPOBATH
HoJTy4aeMylo HH(POPMAIHIO

10.16

[IpuBOaUTH pUMEPHI BKJIala POCCUHUCKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE POLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHI

10.17

Hcnonp30Bath TEOpETUYECKUE 3HAHHS MO (PM3MKE B TMOBCETHEBHOW YKHU3HU U OOCCIICUCHHS
0e30macHOCTH TIpH 0OpaIICHUN ¢ IPUOOPAMHU M TEXHIUECKUMH YCTPOUCTBAMH, IS COXPAaHCHUS
3IOPOBBS B COOITIOACHISI HOPM IKOJIOTUIECKOTO TIOBSICHHS B OKPY’KaIOIIeH cpere

10.18

PaboTate B Tpymme C BBIIONHCHWEM Pa3IMYHBIX COIHMAIBHBIX pOJEH, IUIAHUPOBATH paboTy
TPYNIBl, pAalAOHANBEHO pAacHpenesisiTh O00S3aHHOCTH M IUIAHHPOBAaTh JEATENFHOCTH B
HECTAaHAAPTHBIX CUTYyAIUAX, aJICKBATHO OICHUBATH BKJIAJ KaXXJI0T'0 W3 YYACTHHUKOB I'DYINIIbI B
peleHre paccMaTpruBaeMon IpoOIeMbl
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11 KJIACC

Kogx
NpoBEpPsieMOro
pe3yJbTaTa

IIpoBepsieMble MpeIMeTHbIE Pe3yJbTAThHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpaMMbI Cpe/IHero 0611ero 06pa3oBaHus

JleMOHCTpUPOBAThH HA IPUMEPAX POJIb K MECTO (PU3UKU B (POPMUPOBAHUH COBPEMEHHOM HAyIHOMN
KapTUHbl MHpa, B Pa3BUTHUH COBPEMEHHOHM TEXHUKHM M TEXHOJOIHH, B MNPaKTHUYECKOU
JeSTENLHOCTH JIIOJCH, IEIOCTHOCTh U €TUHCTBO (PM3MUCCKON KapTHHBI MHPa

11.2

YY9uTHIBATh TPAaHUIBI IPAMEHECHUS N3YUCHHBIX (PH3MYESCKAX MOJICIEH: TOUCUHBIH 2IeKTPHISCKUI
3apsi, sAepHas MOJENb aTOMa, HyKJIIOHHAs MOJENb aTOMHOTO spa MPH PEIIeHNH (HU3MISCKUX
3az1a4

11.3

Pacno3naBare ¢usmueckue sBieHUs (TPOIECCH]) U OOBACHATH HMX Ha OCHOBE 3aKOHOB
JJIEKTPOTUHAMHUKH W KBAHTOBOU (DH3HKH: JJIEKTPUYECKasi MPOBOIUMOCTh, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MArHUTHOC JICUCTBHS TOKAa, B3aMMOJCHCTBHEC MArHHUTOB, JJICKTPOMATrHUTHAsS
WHIYKIWs, JACHCTBHE MAarHUTHOTO IIOJII HAa NPOBOMHHK C TOKOM U JBHWXKYIIUICS 3apsim,
AIIEKTPOMATHUTHBIC KOJICOAHHS U BOJHBI, MIPSIMOJIMHEWHOE paCIPOCTPAHEHHE CBETA, OTPAKCHHE,
npenomiicHne, WHTepdepeHnrs, Iudpakuus ¢ TONSIPH3AMUS CBETa, [UCICPCHs CBETa,
¢doroanextpryeckuid 3pdekt (horoaddekT), cBeTOBOE NaBICHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOAOPO/a, ECTECTBEHHAs U HCKYCCTBEHHAsI PalHOaKTUBHOCTh

11.4

OnuceiBaTh M3ydYeHHBIC CBOWCTBA BellecTBA (DJICKTPHUYSCKUE, MATHUTHBIC, ONTHYECKHE,
ANEKTPHUYECKYIO MTPOBOJUMOCTh PA3IMUHBIX CPEJ) ¥ AJIEKTPOMATHUTHBIC SIBICHUS (TIPOIIECCHI),
WCIONB3ysT (U3NYECKHE BEIWYHMHBL: DICKTPUUYSCKUHA 3apsill, CHJIa TOKa, OJJICKTPHUECKOE
HaNpsDKEHHE, AJIEKTPUYECKOE COIMPOTHBIICHUE, pa3HOCTh moTeHnuanoB, DJC, pabora Toka,
MHAYKLUSA MarHUTHOIO NOJIs, cuia AMiepa, cuna JIopeHua, HHAYKTUBHOCTD KaTyIIKU, YHEPIUs
AIEKTPUUYECKOTO ¥ MArHUTHOTO MOJIeH, IEPUO/I U 4aCTOTa KoJieOaHUH B KOJIeOaTeIbHOM KOHTYPE,
3apsa M CHJIa TOKa B MPOIECCE TapMOHMYECKHX DIIEKTPOMArHUTHBIX KojebaHui, (HOKyCcHOe
paccTosiHie W ONTHYECKas CHJa JIMH3bL, NMPH OMUCAHWW MPABHJIBHO TPAKTOBATh (PH3MUCCKUI
CMBICT HCIOJIB3YEMBIX BEIHYHH, HX O0OO3HAUeHHWS U CJWHUIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONIHE JAHHYIO (PH3UMUECKYIO BEJIUYHUHY C APYTUMH BETHUYHHAMH

OmnuceIBaTh M3yYCHHBIE KBAHTOBBIE SIBICHUS W IPOIECCHI, UCTIONB3YS (DM3NIECKHE BEIUINHBL:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTa CBETA, YHEPIUS U UMITYJIbC (POTOHA,
NEepUOoJ IoJypacnaja, YHEPIUs CBA3M aTOMHBIX sJIEp; IIPU ONHMCAHUM IIPABUIBHO TPaKTOBATh
(U3MUECKUI CMBICI UCTIONB3YEMBIX BETHYHH, UX 0003HAUEHHS U €AUHHUIIBL, YKa3bIBaTh (POPMYJIHI,
CBSI3BIBAIOIINE JTAaHHYIO (DU3UYECKYIO BEJIMUUHY C JPYTHMU BEITHUYUHAMH, BBIYHUCIATH 3HAUCHUE
(bu3nuecKoi BETHYMHEI

11.6

AHanmu3upoBath (HU3UYECKUE TPOLECCHl M SBICHHS, HUCIONB3YS (U3MUECKHE 3aKOHBI U
OpUHIMOBL  3ak0H OMa, 3aKOHBI IIOCIEIOBATENBFHOTO W MApaUICTBHOTO  COCHAUHCHUS
MPOBOAHUKOB, 3akoH JDkoynms — JleHma, 3akOH JJIEKTPOMATHUTHON WHIYKLIUH, 3aKOH
TPSMOJIMHEHHOTO PacIpOCTpaHEHHsI CBETA, 3aKOHBI OTPAYKCHUS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHWe DOiHmTeldHa st (QoTodddekrTa, 3aKOH COXpaHCHHS OJHEPTHH, 3aKOH
COXpaHEeHUs] HMMIIYJIbCa, 3aKOH COXPAaHEHUs O3JIEKTPUYECKOTO 3apsja, 3aKOH COXPaHECHHs
MacCOBOTO 4YHMCJIa, MOCTYJaThl Bopa, 3aKOH paauoakTUBHOIO paclajia; Mpd 3TOM pPa3InvaTh
CJIOBECHYIO0 (DOPMYIHMPOBKY 3aKOHA, €r0 MATEMATHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIBI,
001acTi) NPUMEHUMOCTH

28




Kox
NpoBepPsieMOro
pe3yJabTaTa

11.7

IIpoBepsieMble MpeIMeTHbIE Pe3yJbTAThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpaMMBbI CPeIHEro 00111ero 06pa3oBaHus

OnpenensTh HaNpaBiICHWE BEKTOPAa MHIYKIMM MAarHUTHOTO MOJISi MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cunsl Jlopenna

11.8

CTpOI/ITB " OIIKMCBIBATh I/I306pa)KCHI/I€, CO31aBa€MoO€ IMIOCKUM 3€PKaAJIOM, TOHKOM JIMH30M

11.9

BBINONHATE 3KCHEPUMEHTHI MO MCCIENOBaHUIO (DU3UYECKHX SIBIEHHUH W TPOLECCOB C
WCIOJIb30BAHUEM NPSAMBIX M KOCBEHHBIX HM3MEpPEHHii; Mpu 3ToM (HOpMyIupoBaTh MNpodiieMy
(3amady) W THIIOTE3y YYeOHOro SKCIEpHUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEII0KEHHOTO
000pyIOBaHMs, TPOBOJUTE OIBIT U (POPMYITHUPOBATEH BEIBOIEI

11.10

OcCymecTBIATh MPSIMBbIE U KOCBEHHBIE M3MEPCHUS (H3MUSCKUX BEIUYUH; IIPH 3TOM BEIOHpAThH
ONITUMAJBHBINA CIIOCOO M3MEPEHUS U MCIIOIB30BaTh N3BECTHBIE METOBI OICHKH HOTPEITHOCTEH
U3MepeHni

11.11

HccenenoBath 3aBUCHMOCTH (PU3MUECKUX BEJIMYUH C UCIIOIB30BAHUEM MPSAMBIX U3MEPEHHI; TIPH
3TOM KOHCTPYHMPOBaTh YCTaHOBKY, (PHKCHPOBATH pe3yibTaThl MOIYYEHHOH 3aBHCHMOCTH
¢U3MUCCKUX BENIMYMH B BHAEC TaOMuI M TpaduKoB, AenaTh BBIBOJIBI 10 pe3yIbTaTaM
HCCIIEJOBaHUS

11.12

Cobmtonath npaBuiia 0€30MacHOTO TPpyAa MPU MPOBEACHUU HCCIESIOBAHUN B PaMKax y4eOHOTO
IKCIEPUMEHTa, y4eOHO-HCCIICAOBATENECKON M MPOCKTHON EATENFHOCTH C HCIONb30BAaHHEM
U3MEPUTEIBHBIX YCTPOHCTB U 1a00paTOPHOTO 000PYIOBaAHHS

11.13

Pemartp pacu€rHbie 3a7audl ¢ SIBHO 3aaHHOM (hU3MYECKONH MOAENBIO, UCHONB3Ys (prusnyeckue
3aKOHBI W TPUHIMIIEL, HA OCHOBE aHAIM3a YCIOBHS 3aJaull BHIOMpPATh (PU3WUIECKYIO MOJEIb,
BBIICIATh (PU3MUYECKUE BEIWIMHBI U (POpMYJIBI, HEOOXOAUMBIE AN €€ pelleHHs, MPOBOAUTH
PacyETHI ¥ OIIEHUBATH PEATFHOCTD TOIYUYSHHOTO 3HAUCHHS (PH3MIESCKOI BETHIHHBI

11.14

Pemare kadecTBeHHBIE 3ajjauyd: BBICTPAUBATh JIOTHYECKH HENPOTHBOPEUMBYIO LEMNOYKY
paccy>KIeHHI C OTIOpOi Ha N3yUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UICCKHUC SBICHHS

11.15

Hcrosp30Bath Mpu pelIeHUH y4eOHbIX 331a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH ISt
MIOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIINHN U IPEACTABICHNS yueOHOH 1 HAyIHO-TIOMYJISIPHOM
uHGOpPMAIMY, TONYYCHHOM W3 pa3NMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH
MOJTy4aeMyto HHPOPMAIIHIO

11.16

OOBSICHATh INPUHIMIIEI JCHCTBUS MAIINH, IPHOOPOB M TEXHUYECKUX YCTPOMCTB; pa3nuvaTh
YCIOBUS UX 0€30IaCHOTO HCIOIb30BaHUS B IOBCEJHEBHON JKU3HU

11.17

ITpuBOAUTE MpUMEPHI BKJIAAA POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKU,
B 00BACHEHUE MIPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHH

11.18

Hcnons3oBath TCOPETUUCCKUEC 3HAHUSA I10 (I)I/ISI/IKG B TOBCEIHEBHOM KU3HU IS obecreueHus
0€e30MacHOCTH npu 06paH.IeHI/II/I C an60paMH 1 TEXHUYCCKUMU yc’I‘pOﬁCTBaMH, AJI1 COXPAaHCHUA
310pPOBbA U CO6J'IIO,Z[CHI/ISI HOPM 3KOJIOTHYCCKOI'0 MOBCACHHS B OKp}I)KaIOH_IeI\/JI cpeae

11.19

PaGotare B Tpymme C BEIIOTHCHHWEM pPa3IHMYHBIX COIMANBHBIX POJICH, INIAaHHPOBATH PaboTy
TPYIOB, PalUOHANBHO pACIpEeneNsaTh OOS3aHHOCTH W IUIAaHHPOBATh JCATCIBHOCTH B
HECTaHJAPTHBIX CUTyalLUsIX, aJeKBaTHO OLEHHMBATh BKJAJ Ka)kKIOr0 M3 YYaCTHUKOB I'PYIIHI B
pelIeHne paccMaTpuBaeMoi IPOOIEMEBI
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MNPOBEPAEMBIE JIEMEHTBI COAEPKAHUS

10 KJIACC

Kon
pa3niena

Ko nposepsiemoro
3J1eMEHTAa

IIpoBepsieMmble 3J1eMEHTbI COEPKAHUS

OU3NKA U METOJIbI HAYYHOI'O IIO3HAHU A

1.1

Om3uka — Hayka O mpupoxe. HayuHple MeTOIOBI TMO3HAHHS OKPYKAIOIIETO
mupa. Poib sKkcniepuMeHTa M TEOpUM B Mpollecce MO3HAHUSA IPHUPOJIBL
DKCIepUMEHT B (PU3UKE

1.2

MonenupoBanue (U3NIESCKUAX SIBICHHH W MpoIeccoB. HaydHbie THIOTE3BI.
Qdusnyeckue 3aKOHbBI U TeOpHU. ['paHUIBI MPUMEHUMOCTH (U3MUECKHUX
3akoHOB. IIpuHIun cootBercTBUs. Pone u Mecto ¢usuku B hopMHUpOBaHUU
COBPEMEHHOH Hay4yHOM KapTUHBI MHUpa, B IPAaKTUYECKOH JESITEIbHOCTH

monen

MEXAHUKA

KNHEMATHKA

Mexanndeckoe aBHKeHHE. OTHOCHTEIFHOCTh MEXaHHYECKOTO JIBIDKCHHS.
Cucrema otcuéra. TpaekTopus

[lepemerienune, CKOPOCTh (CpeOHSS CKOPOCTh, MTHOBEHHAs CKOPOCTh)
U YCKOPEHHE MAaTepHANBbHONH TOYKH, WX HPOCKIUM HAa OCH CHCTEMEI
KoopauHaT. Clo)keHHe NepeMelleHri U CI0XKeHHEe CKOPOCTeH

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpPSIMOJIMHEHHOE IBMXKeHHe. [ 'paduru
3aBACHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPCHHWS, IIyTH W TEpeMEIICHUS
MaTepUalbHON TOUYKU OT BPEMEHHU

2.1

CBo0OoHOE MajicHne. Y CKOPEHHE CBOOOHOTO MaICHHS

KpuBonuneiitnoe npuwxenue. PaBHOMepHOE ABI)KEHHE MaTE€pPUaJIbHON TOUKH
M0 OKPY’KHOCTH. YTJIOBasi CKOPOCTh, IMHEWHasi ckopocTs. [leproa u yacTtora.
LleHTpOCTpeMUTEIHHOE YCKOPEHHE

Texnuueckue yc’I‘pOﬁCTBaZ CIIMAOMETP, JABMXKCHHUC CHaApAA0B, IICITHBIC
1 PEMCHHBIC I€PEaAIN

[Ipaktuueckue paboTsl. Vi3MepeHne MTHOBEHHOM cKopocTH. MccnenoBanue
COOTHOIICHUSI MEXKAY IyTSAMH, IPOHICHHBIMH TEJIOM 3a ITOCIEA0BATEIbHBIE
paBHbIE NPOMEXYTKM BPEMEHM IPU PABHOYCKOPEHHOM JBUXKEHHHM C
HauyaJIbHOI CKOPOCTHIO, PABHOU HYJIO. M3ydeHHe IBIKEHNS [IIapHKa B BA3KOI
KUAKOCTH. V3ydeHue IBMKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA
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Konx

Ko nposepsiemoro

IIpoBepsieMmble 3JIeMeHTbI COEPKAHUS

pa3aenaa 3JIeMeHTa
291 IIpunuun  orHocurensHocTu  ['anuned. Ilepsbii  3akoH  HeroToHa.
- MHepuuanbHbIe CUCTEMBI OTCUETA
222 Macca tena. Cuna. [IpuHIMI CYTIepPIO3UIIUH CUIT
223 Bropoii 3axoH HbtoToHa [U1s1 MaTepualIbHOM TOUKU B MHEPLIMAIbHOM CUCTEME
o orcuéra (MCO). Tperuii 3ak0H HpI0TOHA /Il MaTEPUAIBHBIX TOYEK
204 3akoH BceMHpHOro TsaroreHus. Cuma Tspkectu. IlepBas KocMuueckas
o ckopocTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe TpeHue. Cuna TpeHHs CKOJBKEHHUS M CHJIa TPEHHS
2.2.6 nokosi. Koagoumnent tpenns. Crna CONpOTHUBICHHUS TPH JBIDKCHUH TElla B
JKUJIKOCTH WJIM ra3e
2.2.7 [MoctynarenpHOE U BpamaTeabHOE ABIKEHHE a0COMIOTHO TBEPIOTO Tea
228 MoOMEHT cuiibl OTHOCUTEIbHO OcH BpalleHus. Ilnedo cunbl. VYcinoBus
o paBHOBecus TBEpaoro Tena 8 UCO
299 TexHudeckne  yCTpOMCTBA: MOJNUIMITHUKH, JBHKEHHE  HCKYCCTBEHHBIX
- CITyTHHKOB
[IpakTuueckue paboThl. U3yueHune [BUKEHHS Opycka 10 HaKJIOHHOH
IUIOCKOCTU TOJ JeHCTBHEM HECKONBKUX cuil. MccnenoBaHue 3aBUCHMOCTH
2.2.10 CHJI YIPYT'OCTH, BO3HHKAIOUINX B AeHOpMHUPYEMOIl MpyKUHE M PE3MHOBOM
o0pasiie, OT BemInHBI uX Aedopmannu. MccnenoBanne ycaoBUil paBHOBECHS
TBEPIOrO TeNa, UMEIOLIET0 OCh BpaIlleHUs
3AKOHbI COXPAHEHHM A B MEXAHUKE
231 HNmnynbec MaTepHalbHOW TOYKH, CHCTEMBl MATEPHANBHBIX TOudeK. Mmmynsc
o CWJIbI U U3MEHEHHE UMITYJIbCa Tea
232 3axoH coxpaneHus uminyibca B UCO. PeaktuBHOE nBMKEHUE
233 Pa6ota crst
23
234 MOIIHOCTE CHUJIBI
235 Kunernuaeckas SHEprus MAaTEepHUATTBHOU TOYKH. Teopema
o 0 KMHETUYECKOH SHEPTHU
[ToreHumansHas SHEPTHSL. IToTeHumanbHas SHEPrHsl yIpyro
2.3.6 neOpMUpPOBaHHOW TpyXUHBL. [loTeHIMaNbHAs JHEPrus Tela BOIU3U

MMOBCPXHOCTH Semin
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IIpoBepsieMmble 3JIeMeHTbI COEPKAHUS

pa3aenaa 3JIeMeHTa
HOTGHHI/IaJII:HLIe u HCIIOTCHIIMAJIBHBIC CHIJIBI. CBs13b paGOTBI
2.3.7 HENOTEHLUAJIbHBIX CHUJI C U3MEHEHHEM MEXaHUYECKON SHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEeHHs MEXaHUYECKOH dHeprun
2.3.8 VYpyrue 1 Heynpyrue CTOJIKHOBEHHS
23.9 TexHuyeckne yCTpONCTBA: IBMXKEHUE PaKeT, BOJOMET, KOIep, MPYKUHHBIA
o IUCTOJIET
[IpakTrueckue paboThl. M3yueHne CBSI3M CKOPOCTEH TN MPU HEYIPYroMm
2.3.10 yaape. McciaenmoBanue cBS3M PaOOThI CHIIBI ¢ M3MCHEHHEM MEXaHUYeCKOH
SHEPrUH Tena
3 MOJIEKYJIAPHASA ®U3UKA 1 TEPMOJIMHAMUKA
OCHOBBI MOJIEKYJISAPHO-KMHETUYECKOU TEOPUU
OCHOBHBIE TIOJIOKEHHUS MOJEKYISIPHO-KMHETUYECKOH Teopuu. bpoyHOBCKoe
3.1.1 newkenue. uddysus. Xapaktep ABIKEHUS W B3aUMOJICHCTBHS YaCTHI]
BElIEeCTBa
312 Mopenu cTpoeHHsl Ta30B, KHUIKOCTEH U TBEPABIX TeN U OObICHEHHE CBOHCTB
o BEIIECTBA HAa OCHOBE 3THX MOJIENEH
3.1.3 Macca monekyn. KomndectBo BemectBa. [locTossHHas ABoraupo
314 TemnoBoe paBHOBecue. TemnepaTypa u e€ usmepenue. lllkana temmneparyp
o Lenbcus
315 Mopnens upeanbHoro rasa. (OCHOBHOE YpaBHEHHE  MOJIEKYJISPHO-
3.1 o KUHETUYECKOM TEOPUH UAEaIbHOTO rasa
316 AOGcomoTHas TeMIeparypa Kak Mepa CpeIHeH KHHETHYECKOH SHepruu
o TEIUIOBOrO ABMKeHUs yacTul rasa. lllkana temneparyp KensBuna
3.1.7 Vpasuenue Knaneiipona — Menneneesa. 3akon JlanmsToHa
318 I'a3oBbie 3akoHbl. M3ompoueccsl B HIEaIBHOM Tra3e C IOCTOSIHHBIM
o KOJTMYECTBOM BEIIECTBA: H30TEpMa, H30X0pa, n3obdapa
3.1.9 TexHudeckue ycTpoicTBa: TepMOMETp, OapoMeTp
IIpakTrueckue padoThl. U3MepeHne Macchl BO3Ayxa B KIIACCHOM KOMHATe.
3.1.10 HccnenoBanue 3aBUCUMOCTH MEKAY IIapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa
OCHOBBI TEPMOJJMMHAMUMKHA
32
3.2.1 TepmonuHamuyeckasi cucreMa. BHyTpeHHSS dHEpTus TEepMOAWHAMHYECKOU
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IIpoBepsieMmble 3JIeMeHTbI COEPKAHUS

pa3jiena JJIeMeHTa
CUCTEMBI U CIIOCOOBI €€ H3MEHEHUS
399 KommdectBo TemnoTel W pabora. BHYTpeHHSS JHEprus OIXHOATOMHOTO
- WAeaJbHOro rasa
Bunel  Terumomepenaum:  TEIUIOMPOBOJHOCTh, KOHBEKIWS, W3JIy4CHHE.
3.2.3 TerutoéMKocTs Tena. Y ienpHas TENII0EMKOCTD BElllecTBa. Pacuér konndecTsa
TEIUIOTHI IIPH TeIuIonepeaaye
IlepBblii  3akoH  TepMoauMHamuKu. IIpumeHeHuMe  IE€pBOro  3aKOHa
324 TEPMOJMHAMHUKH K H3omporeccaM. ' paduueckas WHTEpHpeTanus padoThl
rasza
TenmoBble  mamuHbl.  [IpuHIMOBL  AEMCTBUS  TEMJIOBBIX  MAIlMH.
3.2.5 [IpeoOpa3oBaHus SHEPTUH B TEILIOBBIX MamuHax. Ko puimeHT mose3Horo
nercteus (manee — KI1JI) rermoBoit mamunst. [ukn Kapao u ero KIT/]
126 Bropoii 3akoH TepMoanHamMHuKH. HeoOpaTMMOCTh HPOIIECCOB B MPHUPOJE.
o TeroBble NBUTATENH. DKOJIOTHIESCKHE TPOOIEMBI TETIIOPHEPTeTUKN
397 TexHu4yeckue yCTpoicTBa: MBUraTelb BHYTPEHHETO CrOpaHHs, OBITOBOI
o XOJIOJMIIBHUK, KOHIUIIHOHED
328 [TpakTrueckue paboTel. U3MepeHne yaenbHOU TeTIOEMKOCTH
AT'PETATHBIE COCTOSHUMA BEILECBA. ®A30BBIE [TIEPEXO/IbI
[TapooOpazoBanne W KoHAeHcanms. lcmapeHue W KHIIGHHE. YJenbHas
33.1 TEIUIOTa TAapooOpa3oBaHUs. 3aBHCHMOCTh TEMIIEpaTypbl KHIIGHUS OT
JABIICHUS
332 AOCOIOTHAsI U OTHOCUTENbHAs BIAXKHOCTh BO3AyXa. HacklmeHHbIH map
333 Teépnoe teno. Kpucrammdeckne u aMopHbIe Tesla. AHU30TPOITUS CBOMCTB
33 o KkpuctauioB. Kuzakue kpuctamuibl. CoBpeMeHHbIE MaTepHabl
334 [TnaBnenune u kpuctamu3anus. Y aenbHas Terora iasieaus. CyOnumarus
335 YpaBHEHHE TEIUIOBOro OaiaHca
TexHudeckue YCTPOMCTBA: THTPOMETP H  TCHUXPOMETP, KaJIOPUMETP,
3.3.6 TEXHOJIOTUM IIOJIy4E€HUS COBPEMEHHBIX MaTepUaloB, B TOM 4YHCIE
HAaHOMAaTEepPHAaJIOB, H HAHOTEXHOJIOTHU
3.3.7 [IpakTrueckue paboTel. I3MepeHne BIaKHOCTH BO3yXa
4 QJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATUKA
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IIpoBepsieMmble 3JIeMeHTbI COEPKAHUS

pa3aenaa 3JIeMeHTa
4.1.1 OnekTpu3anus Te. NeKTpUIecKuil 3apsl. JIBa BUa 3JIEKTPUUIECKUX 3apsiIoB
4.1.2 ITpoBoHUKH, TUTEKTPUKU U TIOTYTIPOBOTHUKH
4.1.3 3aKOH COXpaHEHUS JIEKTPUIECKOTO 3apsiaa
4.1.4 BzanmoneiictBue 3apsaoB. 3akoH Kymona
415 Onextpuueckoe mosie. Hampspk€HHOCTh 3JeKTpudeckoro mosns. IlpuHiun
o cyneprno3uiui. JIMHUN HanpsHKEHHOCTH SJICKTPUIECKOTO TTOJIS
4.1.6 Pabora cun anekTpocraTudeckoro moiist. [lotennuan. Pa3HoCTh mOTEHIMAIOB
417 [IpoBoAHWMKM ¥ JUDIEKTPUKH B TOCTOSHHOM DJIEKTPUYECKOM  TOJIE.
o JlusiekTprdecKast IpOHHUIIAEMOCTh
418 Onekrpoémrocts. KonaeHcaTop. 31eKTpoéMKOCTh IITOCKOTO0 KOHICHCATOPA.
o DHeprus 3apsKEHHOTO KOHJeHcaTopa
TexHUYECKHE YCTPOMCTBA: NEKTPOCKOI, SJEKTPOMETP, DIIEKTPOCTATHIECKAS
4.19 3allHTa, 3a3eMJICHHE AJIEKTPONPHUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBIN
MIPUHTED
4.1.10 [IpakTrueckue paboTel. I3MepeHne IeKTPOEMKOCTH KOHIEHCATOpa
[NOCTOSAHHBIN SJIEKTPUYECKHU TOK. TOKU B PA3JIMYHBIX CPEJAX
401 VYcnoBusi CyniecTBOBaHHS MOCTOSHHOTO DIIEKTPHUYECKOTO TOKa. MCTOYHMKH
o Toka. Cuna toka. [IoCTOSHHBIN TOK
422 Hamnpsixenne. 3akon Oma Ji1st ygacTka e
423 DJIEKTPUIECKOE COMPOTUBIICHUE. Y ISTHHOE COMMPOTUBIICHUE BEIIECTBA
4.2.4 ITocnenoBaTenpHOE, MapaieIbHOE, CMENIAHHOE COSUHEHHE TIPOBOTHUKOB
4.2.5 PaboTa anexrpudeckoro Toka. 3akoH Jlxoyns — Jlenna
4.2
4.2.6 MOIIHOCTH 3JEKTPUIECKOTO TOKA
anexkrpoaBmxkymas cuina (gamee — DJIC) M BHyTpeHHee CONPOTUBIICHUE
4.2.7 UCTOUYHHKA TOKa. 3akoH OMa AJIs MOTHOM (3aMKHYTOMN) 3IEKTPUYIECKON IieTu.
Kopotkoe 3ambikanne
478 OJNeKTpoHHasT  MPOBOJMMOCTH  TBEPABIX  METAUIOB.  3aBHCHMOCTD
- COIIPOTHUBIICHUS METAJIIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb
429 DNEeKTPUIECKil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB
4.2.10 ITonynpoBogHUKH. CoOcTBeHHast u TpUMeCHast MPOBOJUMOCTD
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IIpoBepsieMmble 3JIeMeHTbI COEPKAHUS

pa3aenaa 3JIeMeHTa
HOJTynpoBoaHUKOB. CBOMCTBa p-n mepexoaa. [1omynpoBoJHUKOBEIE TPUOOPEI
4911 ONEeKTpUYECKUH TOK B 3JIEKTPOIMUTAX. DJIEKTPOJIUTHYECKask AMCCOLIMALUS.
- DIEKTPOIIH3
4212 OnexkTpudeckuii TOok B razax. CaMOCTOSATENbHBIA W HECAMOCTOSTENbHBIN
o pa3psia. PaznuuHble THIBI CaMOCTOATENBHOTO pa3pana. Monaus. 11nazma
TexHuueckne yCTpOWCTBA: aMIIEPMETP, BOJBTMETP, PEOCTaT, HCTOYHHKHU
4213 TOKa, 3JICKTPOHArpeBaTeIbHbBIC IPHOOPHI, MEKTPOOCBETUTEIBHBIE IPHOOPHI,
o TEPMOMETP  CONPOTHUBIIEHMs, BaKyyMHbIM  1OUOJ, TEPMHUCTOPHl U
(hoTope3nCTOPHI, MOTYIPOBOIHUKOBEIH U0, FATbBAHUKA
[IpakTrueckue paboTel. I3ydeHrne CMEIIaHHOTO COSIMHEHHS PE3UCTOPOB.
42.14 N3mepenne OJIC ucrouHMKa TOKa M €r0 BHYTPEHHETO COINPOTHUBIICHUS.
Habmonenue anexrponusa
11 KUIACC
Kox Kon
NpoBepPsieMOro IIpoBepsiemMble 3JieMeHTBI CO/IePKAHUS
pasjaena
3JIeMEHTAa
4 OJIEKTPOJJUHAMUKA
MATHUTHOE ITOJIE. 9JIEKTPOMATHUTHAS NMHAYKIWA
43.1 ITocTossHHBIE MarHuTHL. B3anMoieiicTBHE ITOCTOSTHHBIX MAarHUTOB
MaruuTHoe nosie. Bektop MarHuTHONH MHAYKUUU. [IpuHIMI Cynepo3ULMH.
432 JIuHMM MarHUTHOM MHAYKIMU. KapTuHa TUHUN MarHUTHOW MHIYKIMH OIS
MTOCTOSTHHBIX MarHUTOB
MarunuTHOe 1noJje NpoBOAHMKA ¢ TOKOM. KapTuHa JMHUN MO AJTMHHOIO
43 433 MpSIMOTO TPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO INPOBOAHHKA, KaTYLIKH
¢ TokoM. OnbIT Opcreaa. BzaumoneiicTere mpoOBOJHUKOB C TOKOM
434 Cuna Amrnepa, e€ MOJIyJIb U HalpaBlieHUE
435 Cuna JlopeHnua, e€ MOIyJb U HallpaBlieHHE. J[BHKeHUe 3apsKEHHOM YaCTHIIBI
B OJIHOPOJTHOM MarHuTHOM moJie. PaGora cuiibl JlopeHna
4.3.6 SIBneHue >IeKTPOMAarHUTHONW WHAYKIIHHA
4.3.7 IToTrok BekTOpa MAarHUTHOW UHAYKITUU
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azrena NPOBepPsSIEMOro ITpoBepsieMble 31eMEHTHI COIePKAHMS
P 3JIeMEHTAa

4.3.8 OJIC uHIyKIMU. 3aKOH AJIEKTPOMArHuTHON nHIyKinn Dapazes

439 BuxpeBoe osnextpuueckoe mone. OJAC HMHOAYKIMM B  MPOBOJIHUKE,
JIBUKYIIEMCS TIOCTYTIATENILHO B OJTHOPOTHOM MarHUTHOM II0JIe

4.3.10 [IpaBuso Jlenua

4.3.11 WupyxrtuBHOCTh. SBnenne camonnaykuuu. 3C caMoMHIyKIMN

4.3.12 OHeprus MarHUTHOTO 110JI KaTyLIKU C TOKOM

4.3.13 DJeKTpOMarHUTHOE MOJIe
TexHuveckne  yCTpOWCTBa: IOCTOSHHBICE  MAarHUTBHI,  DJIEKTPOMATHUTHI,

4.3.14 JIEKTPOJBUIATENIb, YCKOPUTENM 3JIEMEHTApHBIX YacTHLl, WHAYKIMOHHAas
neyb
[MpakTnueckue pabOThL. M3yueHHe MarHUTHOTO TOJS KaTyIIKH C TOKOM.

4.3.15 UccnenoBanne pAeWcTBHs TMOCTOSHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue sBneHUs 3J1€KTPOMAarHUTHOW HHAYKIIUU

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U 9JIEKTPOMATI'HUTHBIE KOJIEBAHW A

511 Konebarenbnass cucrema. CBoOomnble konebanus. ['apMoHHuUecKue
konebanus. [lepron, yactora, amuntyaa u ¢aza KojaeOaHui

5.1.2 [IpyXuHHBIN MaATHUK. MaTeMaTH4eCKUil MassTHUK

513 YpaBHeHue TapMOHHYECKUX KOJIe0aHH. KunemaTuueckoe

o Y IMHAMHUYECKOE ONMCaHUe KOJIe0aTebHOTO JABIKCHHUS

[peBpamenue sHSPTUN IPU rapMOHIYECKHUX KoJeOannsX. CBsI3b aMIUTATY B

514 KOJIeOaHW UCXOTHOM BEIMYHHEI C aMIUTUTYAaMH Koyie0aHul e€ CKOpoCTH 1

5.1 YCKOPEHHUS

KonebarenpHpiii kKOHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIC KOJICOAHUS B

5.1.5 U7eaJbHOM KOJIeOaTeIbHOM KOHTYpeE. AHATOTUS MEXIy MEXaHHYECKUMH U
3JNIEKTPOMArHuTHBIMU KoJiebanusimu. @opmyrna Tomcona

5.1.6 3aKOH COXpaHEHHS YHEPTHH B UICATBHOM KOJeOaTeIbHOM KOHTYpe

517 BroiHyxneHHble MexaHudeckue Konebanus. Pezonanc. Pe3onancHas kpuBasi.

o BrIHyX1eHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHHS.
5.1.8 [Tepemennsrit Tok. CHHYCOMAANBHBIN TIEPEMEHHBINA TOK.
5.1.9 MOIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYJIHOE M JEHCTBYIOIEE 3HA4YEHUE

37




Konx

Kon
azrena NnpoBepsieMoOro IIpoBepsieMble 3J1eMeHTHI COAeP:KAHUS
P 3JIeMEHTAa
CHJIBI TOKA U HAIIPSKEHUSI
Tpanchopmarop. IIpousBoacTso, nepegaya U NOTpeOIeHUE IEKTPUUECKOIM
51.10 SHEPruH. OKOJOTHYECKHE PHCKH IpHU IPOU3BOJCTBE AICKTPUUECKOM
sHepruu. KymnbTypa HCHONB30BaHMS SIEKTPOIHEPTHH B IIOBCEIHEBHON
KU3ZHU
5111 Texnudeckue ycTpoiicTBa: ceficMorpad, 3SIeKTpUYecKuil 3BOHOK, JHHUU
JIEKTpoTIepeaad
[IpakTueckue pabotel. MccnenoBanue 3aBUCUMOCTH IEpHOAa MallbIX
5112 KoJleObaHUH Ipy3a HA HUTH OT JJIMHBI HUTU U Macchl Ipy3a. MccnenoBanue
MEPEeMEHHOT0 TOKa B [ENH W3 MOCIEIOBAaTEIbHO  COCOUHEHHBIX
KOH/IEHCATOPa, KaTYLIKU U pe3UucTopa
MEXAHUWYECKUE U 2JIEKTPOMAT'HUTHBIE BOJIHBI
591 Mexanuueckre BOJIHBI, ycioBus pacnpoctpaHeHusi. Ilepuon. CkopocTs
o pacnpocTpaHeHus U JyinHa BOJIHbL. [lonepeunsie 1 poJoIbHbIE BOIHbI
522 NuTepdepenuns u nudpakunus MeXaHU4eCKUX BOJIH
523 3Byk. CKOpoCTh 3ByKa. I poMKOCTB 3ByKa. Beicora Tona. TemOp 3ByKka
DJeKTpOMarHUTHBIE BOJHBI. Y CIOBHS M3Iy4YEHHUS IEKTPOMArHUTHBIX BOJIH.
524 B3aumHas opueHTanus BeKTOpoB E, Bu U B 21€KTpOMarHMTHOW BOJHE B
BaKyyMe
5.2 CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHHeE, MpeJOMJICHHE,
5.2.5 nosspusanus, audpaknus, uaTepdeperus. CKopocTb JEKTPOMArHUTHBIX
BOJIH
596 [Ikana 3MeKTPOMarHUTHBIX BOJIH. [IpMMEeHEeHUe IeKTPOMarHUTHBIX BOJIH B
- TEXHUKE U OBITY
597 [Ipuniune! paguocssizu u TeneBuaeHus. Pagronokanys. 31eKTpoMarHUTHOE
o 3arpsi3HEHNE OKPYIKAIOMIEH CpesIbl
eXHUUYECKHE YCTPOMCTBA: My3bIKAIIbHBIC HHCTPYMEHTHI, YJIbTPa3BYKOBas
T )
52.8 JUAarHOCTHKA B TEXHHKE M MEIWLIUHE, pajgap, paAuONpHUEMHHUK, TEICBH30D,
aHnTeHHa, teiedon, CBU-neun
OIITHKA
53 5.3.1 IIpsimonuHeliHOE pacpocTpaHEeHUE CBETa B OJHOPOIHOM cpenie. JIyu cBera
539 OtpakeHne cBera. 3aKOHBI OTpakeHMs cBeTa. [locTpoeHue n300pakeHud B

IJIOCKOM 3€pKaJIe
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P 3JIeMEHTAa
533 [Ipenomnenwne cBeTa. 3aKOHBI TIPEIOMIICHUS cBeTa. AOCOFOTHEBIH
MoKa3aTesb NPEeIOMIICHUS
534 [Tonnoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIil yrojl NoJHOro BHYTPEHHETO
o OTpakeHUs
5.3.5 Jucnepcust ceera. CrioxkHbIN cocTaB Oenoro ceeta. LBet
CobOuparomiue u paccewBaromue JHH3bL. ToHkas nuH3a. DokycHOe
536 paccTosHIE M ONTHYEeCKas Cuia TOHKOW MuH3HL. [locTpoenue m3o0pakeHui
o B COOHMpAIONIMX ¥ pacceHBaOImMX JuH3aX. DopMyna TOHKOW JIHH3HL
YBennueHue, 1aBaeMoe JTMH30M
5.3.7 IIpenenbl IpUMEHUMOCTH M€OMETPUUYECKON ONITUKU
Wnrepdepennms cBera. KorepeHTHBIE HCTOYHUKU. Y CIOBUS HAONIOJCHUS
5.3.8 MaKkCUMYMOB W MHUHHUMYMOB B HWHTep(EPEHIMOHHOW KapTUHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOYHHUKOB
Judpakuus ceera. JludpakiuonHas peméTka. YCIOBHE HaOIIOACHUS
5.3.9 [JIABHBIX MAaKCHUMyMOB TIpU MaJe€HHM MOHOXPOMATHYECKOTO CBeTa Ha
TG PAKIMOHHYIO PEIIETKY
5.3.10 [Monsipuzanwmst ceeta
TexHuveckue yCTpOHCTBA: OUKH, Jyma, ¢oToanmapar, HPOSKIIMOHHBIN
5.3.11 amnmapaT, MHKPOCKOI, TEJIEeCKOI, BOJOKOHHAs ONTHKA, Au(pakimoHHAs
peIETKa, MOJIIPOUS
[MpaxTuyeckue pabotsl. 3mepeHue nokaszaTesnst MIPETOMIICHHUSI.
5.3.12 UccnenoBanue cBoiicTB M300pakeHnid B NUH3aX. HaOmtoneHune aucnepcuu
cBeTa
OJIEMEHTHI CIIEHMAJIBHOM TEOPMN OTHOCUTEJIBHOCTHU
['panunbel nmpuMeHuMoOCTH Kiaccuyeckoil mexaHukd. [locTynaTel Teopuu
6.1 OTHOCHUTEIHHOCTH: WHBAPHAHTHOCTH MOJYJSI CKOPOCTH CBETa B BaKyyMe,
MPUHLUI OTHOCUTENBHOCTH DHHIITEHHA
6 6.2 OTHOCUTENBFHOCTh OJIHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH M COKpalIeHHE
' JUTHHBI
6.3 DHeprusi U UMIYJIbC CBOOOIHON YaCTHUIIBI
6.4 CBsI3b MaccChl ¢ SHEPTUEH 1 UMITYJIHCOM CBOOOTHOW YaCTHIIBI. DHEPTHS TIOKOS
' CBOGOTHOM YACTHIILI
7 KBAHTOBAS ®U3UKA
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OJIEMEHTBI KBAHTOBOU OIITUKU
711 ®oronbl. Popmyina [Inanka cBsi3u 3Hepruu GOTOHA C €ro YaCTOTON. DHEprus
o ¥ UMITYJI6C (POTOHA
719 OtkpeiTHE U UccnenaoBanue Gotorddekra. Ombitel A.I'. CToneToBa. 3aKOHBI
o ¢doroadexra
7.1 713 VYpaBHenue OiHmTeiiHa ana  Qortodddekra.  «KpacHas — rpaHUIa»
o doTorddexra
7.1.4 Hasnenue cera. Onbitel [1.H. Jlebenena
7.1.5 XuMHnueckoe JeiicTBue cBeTa
716 Texuudyeckue ycTpoiicTBa: poTodIeMEHT, (POTOAATINK, COMTHEUHAsT OaTapes,
CBETOAUO]
CTPOEHUE ATOMA
791 Mogens atoma Tomcona. Onbiter Pesepdopaa mo uccnenoBaHuo CTPOCHUS
atoma. [InmanerapHas moJienb aToMa
[Moctynatet bopa. M3ny4yenue u nornomeHne GOTOHOB MPH Tepexojie aToMa
7.2.2 C OJIHOTO YpOBHSI PHEpruM Ha npyroii. Bunmbl cniektpoB. CriekTp ypoBHEH
SHEpPruu aToMa BoJOpoJa
7.2 793 Bonnosslie cBoiicTBa wactuu. Bonusl ge bpoimns. KopmyckynspHo-BoaHOBOM
o nyanmusM. Jludpaxuns 3JeKTpoHOB Ha KPHCTaJLIaX
794 CHoHTaHHOE W BBIHYXKJEHHOE M3IIyuyeHHe. Y CTPOUCTBO U MPUHIUI PabOThI
nasepa
795 TexHHYeCKHe YCTPOUCTBA: CIIEKTPAIbHBI aHa W3 (CIIEKTPOCKOIM), Jasep,
- KBaHTOBBIH KOMITIBIOTED
7.2.6 ITpaktiueckue pabotel. Habmonenne nuHeiiuaToro cuekrpa
ATOMHOE AP0
7.3.1 MeTo 161 HAOIOJACHUS M PETUCTPAIIMH 3JICMEHTAPHBIX YaCTHII
OTkpeiTHE panuoakTHBHOCTH. ONBITH Pe3epdopaa mo onpeaeaeHuio cocraBa
73 .
7.3.2 pamuoakTuBHOro mM3nydeHus. CBoicTBa anbda-, OeTa-, raMMa-H3IydeHUs.
BrnusiHre paInoakTUBHOCTH Ha KUBBIE OPTaHU3MBI
733 OTkpbITHE TIPOTOHA W HeWTpoHa. HykioHHas moxens sapa [eitzenbepra —

WBanenko. 3apsin sapa. MaccoBoe uncio siapa. Mzotomst
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734 Anbda-pacnian. OJNEKTPOHHBIA M TIO3UTPOHHBIN Oera-pacnan. [amma-
u3y4yeHue. 3aKoH paiMOaKTUBHOIO pacraja
7.3.5 DHeprus CBsI3W HYKJIOHOB B Aape. SnepHble cuibl. JledekT Macchl aapa
7.3.6 Snepubie peaknuu. JleneHue v CUHTE3 AIEp
737 SAnepusiii peaktop. TepmosinepHbiii cuHTe3. [IpoOieMbl W TEPCIEKTUBBHI
o SIIEPHON SHEPTeTUKU. DKOJOTHUECKUE ACTIEKTHI SEPHON SHEPTeTUKHI
738 OnemeHTapHble yacTulbl. OTKpeITHE TO3UTpOoHA. DyHHaMeHTaIbHbIE
o B3aMMOICHCTBUS
73.9 TexHuvecknue yCTporcTBa: T03UMETp, Kamepa BuinbcoHa, siIepHbIi peakTop,
aToMHast bomba
73.10 [IpakTuueckue paboThl. MccaenoBanue TpekoB dYacTull (IO TOTOBBIM
dororpadusim)
OJIEMEHTBI ACTPO®U3NKHA
21 Bupn 3Bé3gHoro Heba. CosBe3nus, sipkue 3BE3JBI, TUIAHETHI, UX BUIMMOE
’ TIBIDKCHHE
22 Conneunas cucrema. [lnaHersl 3eMHON rpynmnbl. IlnaHeTbI-TUraHTBl U UX
’ CIyTHUKH, KapJMKOBbIe I1aHeThl. Masbie Tena CoTHeYHON CHCTEMbI
8.3 Comnnre, potochepa n armocdepa. ConmHeUHAsT aKTUBHOCTh
8.4 Ucrounuk suepruu ConHia u 3BE37
3BE37bI, MX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, DPaJHyc,
25 TemmepaTypa, HX B3aUMOCBs3b. JluarpamMma «CHEKTpajbHBI Kjacc —
8 ’ CBETUMOCTb». 3BE3/1bl INIABHOM MOCIIEI0BATEILHOCTH. 3aBUCUMOCTD «Macca
— CBETHUMOCTbY ISl 3BE3/] [VIaBHOM MOCIIEI0BATEIbHOCTH
2.6 BuyTtpennee crtpoeHue  3BE34.  COBpEMEHHBIE  IPEACTaBICHHA O
' MIPOUCXOXKIEHNUHU U 3BotolMu CoJHIa U 3BE311. DTaIlbl XKU3HU 3BE3]
Mieunstit Ilyte — Hama I'anmaktuka. CnupanbHas CTpyKTypa lanakTHkH,
8.7 pacnpenenenue 3BE31, ra3a u nbuid. [lonoxenue n nBuxkeHue CoiHLa
B ['anmakTuke. [Tnockas u chepuueckas moacucTemsl [ aakTnku
2.8 Tunel ranaktuk. PaguoranakTuku W KBazapbl. UEpHBIE IBIpEI B sApax
' raJIaKTUK
2.9 Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pazberanue rajlakTuk.

Bo3spact u pagunyc Beenennoit, reopust bonbiioro B3peiBa. Monens «ropsiaeit
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Konx
NpoBepsieMoro IIpoBepsiemble 31eMeHTHI COePKAHMUS
3J1EMEHTA

Kon
pa3nena

Bcenennoit». PenukroBoe nznyuenue

2,10 Macmtabnas  crpykrypa BcenenHoil. Mertaranaktuka. Hepeménaobie

mpo06JIeMbl aCTPOHOMHH
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MPOBEPSEMBIE HA EI'D IO ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPETHET' O OBIIIETO OBPA3OBAHUS

Kon
MPOBEPSIEMOT0
TpeOOBaHUSI

IIpoBepsieMble TPeOGOBaAHUS K MPEeIMETHBIM Pe3yJIbTATAM OCBOEHHUSI OCHOBHO#
00pa3oBaTeIbHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

CdopMupoBaHHOCTS YMEHHI pacro3HaBaTh (Ppu3HuecKue siBIeHUs (IIPOLECcChl) U OOBICHATH
MX Ha OCHOBE M3YYEHHBIX 3aKOHOB

Bnanenue OCHOBOIIOJIararommumMn (1)H3PI'—ICCKI/IMI/I HNOHATHUAMUA n BCJIMYNHaAMU,
XAPAKTCPU3YIOIINMMHA d)I/ISI/I‘{eCKI/Ie IIPOLCCChI

ChopMHPOBAaHHOCTH YMEHHU MPUMEHSTh 3aKOHBI KJIACCHUECKON MEXaHUKH, MOJCKYIISIPHOMN
GU3MKH W TePMOJMHAMUKH, 3JIEKTPOAWHAMHKH, KBAaHTOBOW (U3MKKM [UIS aHaIM3a |
OOBsICHEHHUS SBJICHUH MHUKPOMHpA, MAKPOMHUPA U MEraMHpa, pa3indaTh yCIOBUsS (IPAHHIIBL,
o0yacTi) TPUMEHUMOCTH (U3MYECKHX 3aKOHOB, IIOHMMATh BCEOONIMH  XapakTep
q)yHlIaMeHTaHBHBIX 3aKOHOB H OTI'paHUYCHHOCTH MCIIOJIb30BAHHUA YaCTHBIX 3aKOHOB;
aHAJIM3UPOBaTh (PU3MUYECKUE TPOIECChl, HCMOIb3YsS OCHOBHBIC ITOJOXKCHUS, 3aKOHBI
Y 3aKOHOMEPHOCTH

ChopMupoBaHHOCTh YMEHHS pa3UdaTh YCIOBHUS MPUMEHUMOCTH MoOJIeNel (U3NIECKUX Tell
H IIPOISCCOB (SIBJICHMIA)

CdopMupoBaHHOCTH YMEHUS pelIaTh PAaCYETHBIC 3a/1a4H C SBHO 3aJJaHHOM U HESIBHO 3a/laHHON
(u3nyeckoil MONENbI0: HA OCHOBAaHMM aHANIM3a YCJIOBUS BBIOMpATh (PU3UUECKHUE MOJEINH,
OTBEYAIOIIKE TPEOOBAHMAM 3aJadyl, NMPUMEHSITH (POPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIATHl (PU3MYECKUX TEOPUH IPH HCIOJIH30BAHHH MATEMAaTHUCCKHX METOIOB PEUICHUS
3a/1a4, IPOBOJUTE PAacUEThl HA OCHOBAaHUH UMEIOIINXCS JaHHBIX, AHATU3HPOBATh PE3yIbTaThI
W KOPPEKTHPOBATh METOBI PEIICHUS C YUYETOM OJIYUCHHBIX PE3YIILTATOB

Pemrate kauecTBeHHBIE 3a/1aud, TpeOyIOIINE NPHMEHEHUS 3HAHWKA W3 pasHBIX pa3/IeiioB
IOIKOJIBHOTO Kypca (U3UKH, a Taloke WHTETPAlMM 3HAHWH W3 APYTHX IPEAMETOB
€CTECTBEHHOHAYYHOI'O LIUKJIA: BBICTPAUBATh JOIMUYECKYIO LIETIOYKY PacCyXICHUH ¢ OIOpoi
HA M3YYCHHbIEC 3aKOHBL, 3aKOHOMEPHOCTH U (PU3NUIECKUC SIBICHUS

BHa,Z[eHI/Ie OCHOBHBIMHU ME€TOJaMH Haquoro IIO3HaHUA, I/ICHOJ'H)3yeMI>IMI/I B (I)I/I3I/IKC:
MIPOBOIUTH MPSIMBIC U KOCBEHHBIC U3MEPEHUS (PH3MUCCKUX BEJIMYMH, BRIOUPAs ONTHUMAIBHBIN
Croco0 M3MEPEeHUs W HCIOJb3Ysl M3BECTHBIC METOMABI OLEHKH IMOTPEUIHOCTEH HM3MEpEHHIA,
MIPOBOIMTE HUCCIIEI0BaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIHYUH C HUCIIOIB30BaHHEM IPSIMBIX
H3MEPEHNH, OOBACHATH MOJIyYEHHBIE PE3YIIbTAThl, HCHONB3YS (BU3HMYECKHE TEOPHH, 3aKOHBI
U TIOHSTHS, W JeJIaTh BBIBOJBI, COOJIIOMATh MpaBuiia O0e30IMacHOro TPyAa MPH MPOBEICHUN
HCCICMOBAHUI B paMKax y4eOHOTO OJKCIIEpUMEHTa ¢  y4eOHO-HCCIICI0BATEIBCKON
JESTETLHOCTH C UCIOIB30BaHWEM MHU(POBBIX U3MEPUTENBHBIX YCTPOHCTB U JIaOOPaTOPHOTO
000pYy10BaHUS

ChopMupoBaHHOCT, YMEHHMI aHATU3UPOBaTh W OIEHHUBATH IIOCIEJACTBHS OBITOBOH U
MIPOM3BOACTBEHHON JAEATENbHOCTH YENIOBEKa, CBA3AHHOW € (M3WYECKHMMHU MpoIleccaMu, ¢
MO3ULMIA  JKOJOTHYecKOH  0e30macHOCTH; MPEACTABIEHUA O  palUMOHAIBHOM
MIPUPOAOIIOIB30BAaHUH, @ TAK)KE PA3yMHOM HCIOJIb30BAHUH JOCTHKEHUIN HAYKH U TEXHOJIOTUI
JUIS JaJibHEMIIEero pa3BUTHsL YEJIOBEUECKOro ooliecTa

ORnazeHue pa3IUIHBIME COCO0aMHU paboThHl ¢ MHOopManueH GU3NIECKOT0 COAEPIKAHHUS C
WCTIONIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJIOTHIA; pa3BUTHE YMEHUH
KPUTHYECKOTO aHAIN3a M OIIEHKH TOCTOBEPHOCTH NOTyJaeMOi HHpOpMAIHH

10

ChopMupOBaHHOCTh YMEHHI TPUMEHITH OCHOBOITOJIATAIONINE ACTPOHOMHYCCKUE MOHSITHSA,
TEOPUH M 3aKOHBI JUI aHAIN3a W OOBSICHEHUs (PU3UUECCKUX TPOIECCOB, MPOUCKOISIIUX Ha
3BE37axX, B 3BE3MHBIX CHCTEMAaX, B MEXKTAIaKTUYCCKOH cpene; JBIKEHHsS HEOECHBIX Tel,
SBOJIIONMH 3BE371 M BeenenHom
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HEPEYEHDB 2JIEMEHTOB COJAEPXAHMA, NPOBEPAEMBIX HA EI'D 110 ®PU3UKE

Kopn
pa3nena/t
eMBbI

1

Kon baementa

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

MEXAHUWKA

1.1

KMHEMATHKA

MexaHquCKoe JABHUXKCHHUC. OTHOCI/ITCJ'H)HOCTI) MCEXAaHHUYCCKOI'O JABUXXCHU.
Cucrema orcuéra

MartepuanpHas TOUKa.

7 TpacKT(
E€ pammyc-BeKTop:
Flr)=(xlr ) m(e ) =(2)),

TpaeKTopIIs,

IIepeMeEIISHIIE!
= (Ax, Ay, Az), o

Ty Tk.
CrnoxeHHe [lepeMeleHHil:

N =, +4,

CKOpOCTb MaTCpHaJ’IBHOfI TOYKHU:
= N
D=

| = (o, 0)

Ar—0

Ax .

= =X,, aHaJIOTI4HO v, =y, U.=Z,.
At |0 .

CroxeHie CKopocTeil: o, =0, + 0, -

Boruncnenue nepeMelieHus U IMyTH MaTepUanbHOM TOUKH IIpU

MPSMOJMHEHHOM JBIXKCHUU BIIOJb OCHU X 10 rpauKy 3aBUCHMOCTH V,(t)

i ~ AD i
YCKDPEHIIE MaTepPHAIBHOII TOYKIL: a = ﬂ_L =0 [ﬂr - .
I a0 d

Au pivracny P .

= =(v,) ', aHamorm4HoO a, =(v, )’ a.=(v.)"

YA & R
Ar—s0

44



Kox
pa3nena/T
eMBbI

Kox »aemenTa

ITpoBepsieMblii 3JIEMEHT COepPKAHUS

PaBHOMEpHOE MPSIMOTTMHEHHOE TBIDKCHHE:
x(t)=x0+voxtx(f)=xo+Voxt

vx(t)—v0x=constvx(f)—vox=const

PaBHOYyCKOpEHHOE NIPSIMOJIMHENHOE IBUKEHUE!

-

57 o at”
x(t)=x,+uv,t +T

e

v (t)=u, +at
a, = const

-

5 _ . .
U?: U= Ea:r ( =X )

U+ U,
] ] ; e | 2.
HpII ABIDKEHIIII B OJTHOM HalIPpaBIICHHI ITYTEb o e I

-

CBo0OoaHOe majieHne. Y CKOpeHrue CBOOOTHOTO TaIeHHs.

Vi U

O Xo X
JIBmkeHue Tesa, OpOIIEHHOTO MO YTIIOM 0. K TOPU30HTY:

[.r{r} =X, +Ugt =2 +tU,cosa-t
J g 7 . 2
L=y, +ysina-1—

V(O =2y Ut + ==

o e

ol

Jux (t)=v,, =y, cosa
| v (1)=v,, + g1 =y, sina— gt

[g.=0
"ng_ =—g =const

Kpusonuneiinoe nsmxenue. [IBIkeHHUEe MaTepUaIbHOM TOUKH IO OKPY>KHOCTH.
YrnoBas u TMHEWHas: CKOPOCTh TOUYKH: V=ORV=WR .

IIpu PaBHOMEPHOM JIBMOKCHHU TOYKU o
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Kon
pa3nena/T
eMBbI

Ko ri1emenTa

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

okpyx)HOCTH O=2nT=2m0W=T21T=21TU . LleHTPOCTPEMUTEIBHOEC YCKOPCHHE
touku: anc=v2R=w2Rauc=Rv>=w2R . TlonHoe  ycKOpeHHE MaTepHaIbHOIl
TOYKHU

TBépZ[OC TCJIO. HOCTyrIaTeJ'IBHOG 1 BpallaTCJIbHOC OBHXKCHNE TBépHOFO TCI1a

1.2

JIMTHAMUKA

1.2.1

Wnepuuansuele cuctembl orcuéra. Ilepseiii 3akoH Herotona. Ilpunnun
OTHOCHMTENBHOCTH I anuiest

1.2.2

Macca tena. ITnotHocTs BemecTa: p=mVpo=Vm

123

Cuua. [punmun CyHepIO3HIUH
cun: FpaBropeiictB=F 1 +F2 +.. Fpasnoneiicrs=F1+F2+. ..

1.2.4

Bropoit 3aKOH Herotona: bt MaTepHATbHOU TOYKH B
UCO F17=mal”Fi=mai; Ap_=FAtAp=FAt npu F=constF=const

1.2.5

iy F

Tperuii 3akon HproToHa 11t MatepuansHbix Touek: F127=—"F21F12=—F21

1.2.6

3aKoH BCEMUPHOTO TATOTCHUS: CUJIbI HPUTSIKCHUA MCKAY TOUCUHBIMU MaCcCaMU
paBubl F=Gm1m2R2F=GR2mim> .
Cuna sokectd. LIeHTp TSDKECTH Tena. 3aBUCUMOCTD CHJIBI TSDKECTH OT BBICOTHI

h HaJ MOBEPXHOCTHIO TUIAHETHI paanycom
Ro: mg=GMm(RO+h)2mg=(Ro+h)>2GMm

1.2.7

Cuna ynpyroctu. 3akon 'yka: Fx=—kxFx=—Kkx

1.2.8

Cuna tpenuns. Cyxoe TpeHue.

Cuna tpenns ckonbxenust: Frp=pNFmp=uN .
Cuna tpenus nokost: FTp<uNFmp<uN .
Kosdduumenr tpennst

1.2.9

Hasnenue: p=F LSp=SF.

1.3

CTATHKA

1.3.1

—

F

MOMEHT CHIbI OTHOCUTEIBLHO OCH BpaliCcHUs:
M| = FI, tie 1 — mnedo cunbt F~F OTHOCHTENBEHO OCH, IPOXOIALIEH Yepes

TouKy O MEPICHINKYISIPHO PHUCYHKY

1.3.2

HenTp mace Tena. LleHTp Macc cucTteMbl MaTepHallbHBIX TOUEK:
roum=mlclTHm2r2 7 m I Am2+ L o =miEmet L min+ment
B oaHOpOoAHOM moie TskecTn (g =const)(g=const) uenTp mMacc Tena

COBIIAAACT C €ro HEHTPOM TAXKCCTU

1.3.3

VYcnoBus paBHoBecus TBEpaoro Tena B MCO:

‘I'AJZ—:AME +...=0
[Fl—k A= |
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Kox

pasneaa/r  Kop ajaemenrta IIpoBepsieMblii 3J1IeMEHT CO/lep:KAHUS
eMBI

34 3axoH [lackans

3.5 [Jasnenue B xuakoctH, nokosiieics B UCO: p=p0+pghp=potpgh
3akon Apxumena: FApx=—"PsbirecHF Apx=—Pnirecn ,

36 eciu Teso U KuaKocTh nokosites B UCO, o FApx=pgVBbiTecHFApx=pg Vesrrecn

" VcIoBHUE MIIaBaHHUS TEN

1.4 3AKOHbI COXPAHEHI S B MEXAHUKE

il VMITyJIbC MaTEpHATBLHON TOUKH: P =mv pP=mV

45 VMITyJIbC CHCTEMBI TEI: P =pl~ +p2 +...p=p1+p2+...
3aKOH U3MEHEHUS U COXPAHEHUS UMITYJIBCA!
B
NCO Ap =A(p1 +p2 +...)=F " 1BHemHAt+F 2BHemHAt... Ap=A(p1+p2+..)=F
lenemnAHF2premm At ..

i3 B UCO , eciu Ap =A(p1 +p27+...)=0Ap=A(p1+p2+...)=0,

o €Cclin FﬁlBHGIHH+FH2BHGHIH+...:OFIBHemH+F2BHeLHH+...:O
PeakTHBHOE JIBIKEHUE

AF R

4.4 X
Pa6oTa CHIIBI Ha MaJIOM MTepEeMEIICHHAH:
A= I}*:l |A7|-cos a=F, - Ax

o F
1.4.5

=
MOITHOCTD CHIIBI:
CCJIN 34 BpEMsI AtAt pa60Ta CHJIbI UBMCHACTCA HA , TO MOIIIHOCTH CHJIBI
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Kox

pa3nena/T

€MbI

Kox »aemenTa

ITpoBepsieMblii 3JIEMEHT COepPKAHUS

A4

= =F-v-cosa
iﬁf A

P

1.4.6

Kunernueckas sHeprusi MaTepHaaIbHON
Toukd: Exua=mv22=p22mEx=2mv2=2mp2

3aK0H U3MEHEHUI KHHETUYECKOM OHEPI'UU CUCTEMBI MaTCPUAJIIBHBIX TOYCK:
B MCO AExus = A1+ A2 + ...

1.4.7

IloreHnuanbHas HEprus:

JUIS TIOTCHOUAJIBHBIX
cun A12=El IIOTCHH_EZHOTGHH_:AEHOTGHLIA 12=E1 HOTeHL[_Ezl'[OTeHLI_:AEl'[OTeHLI

[MoTeHnuanpHas SHEPTHsI MATEPUATBLHON TOYKU B OJHOPOIHOM IIOJIE
mokect: Emorenn=mghEnorenu=mgh .

IMoTeHIManbHAs SHEPTHSL YIPYTO 1e(HOPMUPOBAHHOTO

tena: EnoreHn=kx22 Enorenn=2kx2

1.4.8

3aKOH U3MEHEHHUS U COXPaHEHUS MEXaHUUECKOW YHEPIUU:
Enex = Exun T Enoresm,

B IICO AEM&K = ABC-EX HENIOTCHIL. CHIIy

B IICO AE,ex = 0, €CIII Agcex renoresm. cux = 0

1.5

MEXAHWYECKHWE KOJIEBAHWS 11 BOJIHBI

1.5.1

I'apMonnveckne KojgebaHWs MaTepUalbHONM TOYKHM. AMmmryga u  (asa
konebanuii. Kunematnueckoe omucanue:
x(f) = Asin( @+, ).
st
v(DH=x/,
FALK | o 2 2 Ty,
a(f)=(v. ), =—x(f) =a +@x=0,
]I X - CMEIIEHUE U3 PABHOBECHS.
Junamuyeckoe — ommcaHue: max=—kx,max=—kx, rae k=mw2k=mwz. D10

3HAYMUT, 4TO FX=-KkxX.Fx=—kX.

DHEPreTUUECcKOe OMUCAHUE (3aKOH COXPAHEHU MEXAHUUECKOM SHEPTUH):
mi kb mp kA S

22 2 2

CBs13b AMILUIUTY AbI KoJIeOaHMIA CMCIICHUSA MaTepPIaJ'IBHOﬁ TOYKHU C aMIUIUTyAaMH

KoJIeOaHMi €€ CKOPOCTH M YCKOPEHHUSL:

U =04, a__ = o' A
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Kox

pasneaa/r  Kop ajaemenrta IIpoBepsieMblii 3J1IeMEHT CO/lep:KAHUS
eMbI
[lepuon u yacToTa KoJIeOaAHMIA:
2 1
T="=_
@ v

[eprox MaJIbIX CBOOOTHBIX KOJNEOAHHH MATEMaTHIECKOTO MasgTHUKA!

1.5.2

1.5.3 BriayxaeHHbIe KoaeOanus. Pe3onanc. Pe3oHaHcHas KpuBast
[Tomepeunsie U TpomONILHBIE BOJNHBL. CKOPOCTh pPACHpPOCTPAHCHUS M JUJIMHA
BOJNHBL: A=vT=vvA=vT=vU

1.5.4
Wurepdeperiust u gubpaxiys BOJIH

1.5.5 3Byk. CKOPOCTh 3BYKa

2 MOJIEKYJIAPHAA ®U3UKA. TEPMOJINHAMIKA
2.1 MOJIEKYJISIPHA S ®U3UKA

Mopenu  cTpoeHust ra3oB, okuakocred u  TBEpABIX  Ten.  IlycTh
TePMOJAMHAMUYCCKAss cUcTeMa (Telo) COCTOUT U3 N OJAMHAKOBBIX MOJICKYJI.

2.1.1 Torma konmuecTBo BemectBa vV=NNA=muv=NaN=um ,
rae NANA — umciio ABorajgpo, m — macca cucTeMbl (Tena), WU — MOJSIpHAs
Macca BEIeCTBa

2.1.2 TenmoBoe BUKEHNE ATOMOB M MOJIEKYJ BENECTBA

2.1.3 BsaumoeiicTBrEe YacTHI] BENIECTBA

2.1.4 Judbdy3us. BpoyHOBCKOE ABMKEHHE

2.1.5 Monens nneanpHoro raza B MKT
CBs13b MEX]y JaBJICHUEM U CpeIHEN KHHETHUECKON SHEPTrel MOCTyNaTeIbHOro
TEIUIOBOTO JIBM)KEHUS MOJICKYJT HeallbHOTO Ta3a (ocHoBHOE ypaBHeHue MKT):
p= lme2 = En.-{ mv” = ETIE_

2.1.6 3 3 L 2 3
rJie mo — Macca oHou Mostekyibl, n=NVn=VN - koHIIeHTpaIlUs] MOJICKYJI

2.1.7 AocomrotHas Temneparypa: T =t +273K

1.8 CBsi3p  Temmeparypbl Ta3a CcO CpeAHEW  KWHETHYECKOW  JHepruei

IIOCTYIATCJIbHOI'O TCIIJIOBOI'O ABMIXKCHUA €TI0 MOJICKYJI!
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Kox
pa3nena/T Kox »aemenTa
eMBbI

ITpoBepsieMblii 3JIEMEHT COepPKAHUS

moCT

Ypasuenne p = nkT

2.1.10

MOZ[CJ'IL nAC€aJIbHOI0 ra3da B TCPMOJUHAMUKE:
| Vpaprerme Menrereera — Krareifpora
| BeIpavkeHHe [T BHYTpeHHeH SHepIHH
VparneHne MeHzueneera — KianeiipoHa (IIpHMeHIMEIe
3aIIICII):
m pRT

pV="RT=vRT =NikT, p="""
T T

BBTpE’DKEHIIE RIRIE: BH}’TpEHHEﬁ SHEPIHII OIHOATOMHOI'O HICA

rasa (IpIMeHIMBIe (QOPMBI 3aIlIcH):

U=3vRT =3 N =2 T =ve T=3 p1
2 2 21 S

2.1.11

3axoH JlanbToHA Ui JaBJICHUS] CMECH Pa3peKEHHBIX I'a30B:
p=pl+p2+...p=p1+p2+...

2.1.12

U3zomporieccsl B pa3pe:KCHHOM ra3e ¢ MOCTOSHHBIM YHCIOM MOJeKyd N (¢
IIOCTOSAHHBIM KOJIMYECTBOM BCIIECTBA V):

nzotepma (T = const): pV = const ,

uzoxopa (V = const): pT=constTp=const ,

usobapa (p = const): VT=constTV=const.

I'padudaeckoe npencraBneHne u3omnpoiieccos Ha pV-, pT- u VT- quarpammax.
OO0benuHEHHbIH Ta30BbIi 3akoH: pV T=constTpV=const

JJI1 TIOCTOSAHHOI'O KOJIMYCCTBA BEIICCTBA V.

2.1.13

HacpllieHHbIE 1 HEHACHIILEHHbIE Napbl. KauecTBeHHas 3aBUCUMOCTD IUNIOTHOCTH
U JTaBJICHUS HACHIIIEHHOTO 1Tapa OT TEMIIEPATYPHI, X HE3aBUCUMOCTB OT 00BEMa
HACBIICHHOIO I1apa

2.1.14

BnaxHocTh BO3TyXa.

OtHocuTenpHast

BiaxuaocTh: =pmapa(T)puacsmmapa(T)=pmapa(T)puaceimapa(T)@=puacsmnap
a( T)puapa( T)=Puacsuumnapa( T)Puapa( T)
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2115 W3menenue arperaTHbIX COCTOSIHUH BEILECTBA! HCIIapEHHE
1 KOHJICHCAIINsI, KHIICHUE JKUKOCTH

116 Uzmenenue arperaTHbIX COCTOSTHHIA BellecTBa: JIaBJICHUE
U KPUCTAJLTH3AIUS

2.1.17 [IpeobpazoBanue Heprun B ha3oBbIX Mepexoaax

2.2 TEPMOJMHAMUKKA

2.2.1 TemnoBoe paBHOBECHE M TEMIIepaTypa

2.2.2 BHyTpeHHSs SHEprust

923 Temtonepenaya  kKak  cmoco0 — HM3MEHEHWS  BHYTPEHHEH  JHeEpruu
0e3 coBepieHus paboThl. KOHBEKINS, TEIIONPOBOAHOCTD, H3IYUCHUE

394 KonuyecTBO TEmIOTHI.

- VY nenpHast TeIIoéMKoCTh BemecTsa ¢: Q=cmATQ=cmAT

VY aenwbHas Teruiota napoodpaszosanus L: O = Lm.

2.2.5 VY aenbHast TEIIoTAa TUIaBieHus A: Q = Am.
Y aenpHas TEIIOTa Cropanus Tomimea q: Q = gm

296 DnemenrtapHas pabora B repmoauHamuke: A=pAVA=pAV.
Beruncienne paboTsl o rpadHKy mpolecca Ha pV-auarpaMme
[IepBoIii 3aKO0H

927 tepmoaunamuku: Q12=AU12+A12=(U2-U1)+A12Qi2=AU1n2+A12=(U2—U1)+A
12
Ammabara: Q12=0—=A12=(U1-U2)=AU12Qi12=0=A12=(U1—-U2)=AU12

2.2.8 Bropoii 3akoH TepMoaHaMukn. HeoOpaTuMble POIecChl
[punmuns! gevicteus temwnoBsix MammH. KIT/T:

229 n= AS‘W = sz}—lQm| :1—E‘M|

marp Zmarp = marp

Makcumansroe 3Hauenne KI1J]. [uxkn Kapno:

2.2.10 max 1 = Ny = —Tm]_ = Zson =1- ;ﬂ

EaTp Harp
2.2.11 VpasHenue TemnoBoro oananca: Q1+Q2+Q3+..=0Qi+Qx+Q3+..=0
3 DJIEKTPOJJMUHAMUKA
3.1 DJIEKTPUYECKOE I10JIE

OnekTpu3zanuss Tel W e€  MposBICHHS.  ODJEKTPHUUSCKUN  3apsj.

3.1.1 JBa BUJA 3apsna. DeMeHTapHbBIN 3IEKTPUUECKUN 3apsm.
3aKOH COXpaHEHHS MISKTPHUECKOTO 3apsijia
B3aumopeticteue 3apsaaos. Toueunble 3apspl. 3akoH Kynona:
B OJTHOPOJTHOM BEIIIECTBE C JMIICKTPUICCKON MPOHUIIAEMOCTBIO £€

312 F=k|‘?1|'|:?: o 1 _|‘?1|'1‘?:

gre 4nes, 1°
3.1.3 DnekTpuueckoe moie. Ero mericTBre Ha 3JIEKTPHYESCKUE 3apsIbl

51




Kon
pa3nena/T
eMBbI

Ko ri1emenTa

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

HanpspkEHHOCTH arekTpuueckoro nons: E-=F qupoOubiit E=qupo6usiif .
ITose Togeunoro 3apsina: Er=kqr2 E=knq ,
onropoanoe none: E”=const.E=const.

KapTuHbl THHUT HAOPSHKEHHOCTH ATHUX MOJSH

IToTeHIHATBEHOCTD 3JIEKTPOCTATUUECKOTO OIS,

Pasnoctn OTEHIIHAIOB u
nanpsokerne: A12=q(¢p1-$2)=—qAd=qU.A12=q(¢1—P2)=—qAp=qU.
IMoTeHMansHas SHEPTHS 3apsijia B JeKTpocTaTHueckoM moiie: W=qoW=qg,
A=—AWA=—-AW

[MoTenunan snexrpocraTudeckoro nosst: p=Wqp=qW

CBsi3p HaNpPHKEHHOCTH MO M PA3HOCTH TMOTEHIIMATOB AJISi OJHOPOJIHOTO
anekrpocraruyeckoro nossi: U = Ed

[TpuHIMn CyNEPIO3UILIHN DIIEKTPUYECKHX
noneii: E"=E"1+E 2+...,0=01+2+... E=E1+E2+...,0=@1+P2+...

3.1.7

[TpOBOAHUKH B 3JIEKTPOCTATUYECKOM I10JIE.
VYcnoBue paBHOBecHs 3apsIoB: BHyTpu npooanuka E1=0E.1=0 , BHyTpu U Ha

ITOBEPXHOCTH IIPOBOIHUKA (P = CONSt

I[I/IBJICKTpI/IKI/I B DJICKTPOCTATHUYICCKOM II0JIC. I[I/IBJ'IGKTPI/IHCCKBSI MMPOHUIIAEMOCTb
BCIICCTBA €

Konnencarop. DnekrpoéMkocth KonaeHcaropa: C=qUC=Uq .
DnexTpoéMKoCTh mrockoro kouaencaropa: C=ge0Sd=eC0C=degoS=¢Co

3.1.10

[MapannensHOE COeMHEHUE

KoHIeHcaTopoB: q=ql+q2+...,U1=U2=... Cnapann—C1+C2+...q=q1+q2+...,U1=
Ua=...,Cnapann—C1+C2+...

[MocnenoBatenpHOE COSTMHEHNUE KOHIEHCATOPOB:
U=U1+U2...,q1=g2=...,1Cnocn=1C1+1C2+...U=U1+U%:...,q1=q2=...,Cnocn 1=Ci1
1+C21+...

3.1.11

OHeprus 3apSKEHHOTO
konaeHcatopa: We=qU2=CU22=q22CW=2qU=2CU>=2Cq2

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

321

Cuita ToKa:

I:ﬂ
At

Ar—l

ITocTosuusiii Tok: I = const

JIJ1st TOCTOSTHHOTO TOKa ¢ = It

322

VY CIIOBUS CYIIECTBOBAHUS 3IIEKTPUIESCKOTO TOKA.
Hanpsbxkenne U u DJIC E

323

3akon Oma s yuactka nenu: [=UR/=RU

3.24

QHCKTDI/I‘ICCKOC COIIPOTUBJICHUE. 3aBHCHMOCTh COINPOTHUBJICHHA OAHOPOAHOI'O
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NPOBOJAHMKA OT €ro JUIMHBI M CEYCHHUS. YJICIbHOC COIPOTHUBIICHHE
Bemectea. R=pISR=pS/
325 Hcrounuku toka. DJ]C ucrounnka toka: E=AcroponnuxcuingE=qAcroponnuxcun
o BHYTpeHHEE CONPOTUBIICHHE HCTOYHHUKA TOKA
3akoH Oma JuIs  TONHOM  (3aMKHYTOM)  dJeKTpuueckor  mermu: E
=R + Ir, otkyna I=ERr/=RrE
3.2.6 E %
IMapasnenbHOE COSMHEHUE TIPOBOIHUKOB:
327 I=I1 +I2+ ..., U1=U2=.., IRmapamur=1R1+1R2+...Ruapan I =R11+R21+... .
o I[TocnenoBaTenbHOE COEMMHEHHE TIPOBOIHUKOB:
U=U1+U2+.., I1=I2=.., Romocn=R1+R2+...Rnocr=R1+R2+...
Pabora snektpuueckoro Toka: A = [Ut.
3.2.8 3akon [xoyns — Jlenna: Q=I2RtQ=hRt .
Ha pesucrope R:Q=A=2Rt=IUt=U2RtR: Q=A=hRt=IUt=R Ut
MOIHOCTh IEKTPUIECKOTO TOKA!
Ad
P=— =1U
At Ar—0
TermoBast MOLTHOCTS, BEIENIIEMAast Ha PE3UCTOPE:
2
2 U i
P=I'R=—=IU
329 R
MOoIHOCTh HCTOYHHKA TOKA!
AA
— CT. CHIT —
R=—z=  =H
i Ar—0
CB00OHBIE HOCHUTEIH 3JIEKTPHYECKUX 3apsZOoB B MPOBOIHHKAX. MeXaHH3MBbI
3.2.10 MPOBOJUMOCTH TBEPABIX METAIUIOB, PACTBOPOB M PACIUIABOB 3JICKTPOJIUTOB,
rasoB. [lonynpoBoauuku. [1071ynpoBOHUKOBBIH A0
33 MATHUTHOE ITTIOJIE
Mexannueckoe B3aMMOJCHCTBHE MarHuTOB. MarHuTHoe Tmone. Bekrtop
MarHuTHOM uHayKud. [puHImn CYNEPIO3ULHH MarHUTHBIX
3.3.1 noneii: B"=B”1+B2+...B=Bi+Ba+...
JIMHUY MHAYKIMA MarHUTHOTO Tois. KapTuHa JUHUNA WHIYKIHH MarHUTHOTO
T0JISL TI0JIOCOBOT'O U MOIKOBOOOPA3HOT0 MOCTOSIHHBIX MArHUTOB
OnbIT Opcrena. MarHuTHoe mone NPOBOJHMKA ¢ TOKOM. KapTuHa nmHHMI
332 MHIYKIIMA MAarHATHOTO MOJISl JUIMHHOTO MPSIMOTO IMPOBOJHUKA M 3aMKHYTOTO

KOJIBIIEBOT'O MIPOBOIHHUKA, KaTYIIKA
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C TOKOM
333 Cuna Amriepa, eé Hanpasnenue u Benuuuna: FA=IBlsinafFa=IBlsina , tae o —
o Yol MEK/Ly HalpapJIeHUeM IPOBOJHKMKA U BekTopoMm B~ B
Cuna Jlopenna, eé HalpaBJICHHUE u
334 BenuunHa: FJlop=|q|vBsinaFiop=|q|vBsina
e TJIE 0. — yroJI MexKIy BekTopamu vV u B~B . JIBrkeHHue 3apsSyKeHHOM 9aCTHIIBI
B OJTHOPOTHOM MarHUTHOM IOJIC
34 DJIEKTPOMATHUTHAS UHAYKIINS
IMTorok BekTopa MarHuTHOM HHAYKIMKH: O=BnS=BScosad®=BnS=BScosa
— & / B
34.1 /Cé
342 SIBaeHue JIeKTPOMArHuTHON NHAYKIMH. DJIC HHIYKIUU
3aKoH 3neKTpoMarHuTHOU MHAYKIN dapaygest:
343 s AD - r
ST
A
B "
%
0]
/
344
O/1C uHIyKIMK B IPSIMOM MPOBOJAHUKE JUIMHOM |, TBMKyIIEMCs
€O CcKOpOCTBIO V'V (v LI7)(VL/) B 0OMHOPOJHOM MarHUTHOM
noiie B: |Ei|=Blvcosa | Ei|=Blvcosa
, TJIE 0L — YTOJl MEXIy BEKTOPOM B M HOPMasibio NN K IJIOCKOCTH, B KOTOPOM
nexar Bektopsl | uv hav ; ecm 17/ L1 B”B,uv v 1o |Ei|=Blv|Ei|=Blv
345 IIpaBuio Jlenua
34.6 WunyxtuBHOCTh: L=®IL=/® , uin © = LI.

Camonuayxkius. JIC caMOMHIYKITUN:
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Al
E, =— = =—LI,

-0

3.4.7

DHeprust MarHUTHOT'O 10JIsI KaTymkH ¢ TokoM: WL=LI22Wi=2L]

3.5

OJIEKTPOMAT'HUTHBIE KOJIEFAHM S 1 BOJIHBI

3.5.1

KonebarenbHeiit  kouTyp. CBOOOIHBIE DJIEKTPOMATHUTHBIE KOJEOAHUS B
UIIeANTbHOM KOJIe6aTeIbHOM KOHTYpE:

[4(r) = Guesin( ot + )

[I[ t)=q,=cwg, _cos|wt+q@,|=1__cos|ot+q,)
®opmyna Tomcona: T=2aLCT=27LC , otkyna o=2nT=1LCw=T2m=LCl1 .
Ces3b aMIUIMTY[BI 3apsfa KOHAEHCATOpa ¢ aMIUIMTYIOM CHIIBI TOKa MpH

CBOOOJIHBIX 3JICKTPOMAaTrHUTHBIX KOJICOAHUSAX B HJICATBHOM KOJeOaTeIbHOM
KOHTYpE:

3.5.2

3aKO0H COXpaHEHUs SHEPTUH B UACAIEHOM KOJIe0aTeIbHOM KOHTYpE:

3.5.3

BoIHYKIEHHBIC JICKTPOMATrHUTHBIC KojieOanus. Pe3onaunc

3.54

[Mepemennsrit Tok. [IpowsBoacTBO, mepenada W MOTPEOICHUE AIIEKTPUIECCKON
SHEpPrUH

Vo Vel O s, i I
+ = L mEx = const.
> 5 - :

3.5.5

CBoiicTBa D3JEKTPOMArHUTHBIX BOJIH. B3aumMHasi opueHTanusi BEKTOPOB
B 3JIEKTPOMArHUTHOM BosHe B Bakyyme: E” 1B~ L¢ ELBLc

3.5.6

IIkana OJICKTPOMAaruuTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMAariuTHBIX BOJIH
B TCXHUKE 1 6I)ITy

3.6

OIITHKA

3.6.1

[IpssMonuHEeHOE pacmpoCTpaHEHHE CBETa B OJHOPOAHOM cpene. TodedHbrit
UCTOUHHK. JIyd cBera

3.6.2

3aKkoHbI OTpaXkeHus cBeta. 0=fa=0

ol B

C Ol ESL
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3.6.3

[TocTpoeHNe H300paKCHII B IJIOCKOM 3epKalie

3.6.4

3aKOHBI TIPEIIOMJICHHUS CBETA.

IMpenomnenue ceta: nlsino=n2sinf.nisina=n2sing. .
AOCOJIFOTHBII TTOKa3aTelb MPEIOMIICHHSI: NabC=CVNa6c=VC .
OTHOCUTENBHBIN TIOKa3aTeNb MPEeJOMIIeHUA: NOTH=N2n1=Vv1Vv2Norn=N1M=V2V1 .

n,

)

Xop mydei B pu3Me.

COOTHOIIIGHHE YacTOT M COOTHOIIEHUE JJIMH  BOJIH TpHU  HOEpEXoae
MOHOXPOMATUYCCKOI'0 CBETA Y€PE3 I'paHULly pa3aciia ABYX OINITHYCCKUX CPEO:

3.6.5

n,<H, 15

P

ny

aup

IlonHOE BHYTpEHHEE OTpasKEHHUE.

[IpenensHbIA yToJ TIOJIHOTO BHYTPEHHETO
orpakerust: Sinorp=1nota=n2n1SinAup=nom1=n1m

3.6.6

Cobuparomue 1 paccenBaroniue JWH3bL. ToHKas nrH3a. DOKYyCHOE paccTosHHE
U OIITUYECKas cuiia TOHKOM JnH3bl: D=1FD=F1

3.6.7

®opmyina ToHKo#M auH3el:  1d+1f=1Fd1+f1=F1
VBennuenne, naaemoe aun3oii: I'=hH=|f|dI'=Hh=d|f|

d T

H F

F\ h
f

R

B ciydae paccenBaromieil JUH3bI:

3.6.8
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D<0=F=1D>0,D<0=F=D1>0,

I'=hH=|f{|d<1I'=Hh=d|f|<I

XoJ myda, MPOUIEAIIET0 JHUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOM
ontuueckoit ocu. [locTpoeHne w300pakeHMH TOYKM M OTpe3Ka MpSIMOin
B COOMPAONINX M PACCEMBAOIINX JIMH3aX M UX CHCTEMax

3.6.9

qDOToarmapaT KaK ONTHYECKUH lTpI/I60'p. I'1a3 Kak onTUYecKasi CucTemMa

3.6.

Wnrepdepennms cBera. KorepeHTHbIE HCTOYHHKH. YCIOBHS HaONIONCHUS
MaKCHMyMOB H MHHAMYMOB B HWHTEp()EPEHIIMOHHOW KapTHHE OT JABYX
cuH(pa3HBIX KOTE€PEHTHBIX UCTOYHUKOB!

A
MAKCIIMYMBI — A=2m =, m= 0.+ +2.+3 -

7

£

; A
MITHIIMYMBI — ﬂ-.={2m+1_];, m=0,+1.+2 +3 _

Y

3.6.11

Judpaxnns ceeta. JJudpaknuonnas pemérka. Y cinoBre HaOIIOAESHNS TITaBHBIX
MaKCHMyMOB IIPH HOPMAJIBHOM MaJeHIH MOHOXPOMAaTHYECKOTO CBETa C JUTHHON
BOJIHBI A HA peméTKy ¢ nepuojom d:
dsindm=mA,m=0,+/—1,+/—2,+/-3,...dsingm=mA,m=0+/—1,+/-2 +/-3,...

3.6.12

Jucnepcust cBeta

KBAHTOBAS ®U3NKA

4.1

KOPITYCKVYJISIPHO-BOJIHOBOW JIY AJIM3M

I'mnote3a M. Ilnanka o kBanTax. @opmyina ITnanka: E = hy

®otonsl. Dueprus porona: E=hv=hci=pcE=hv=Ahc=pc .
Nmnynsc porona: p=Ec=hvc=hAp=cE=chv=Ah

Dortordpdert. OnsiTel A.I'. CtoneToBa. 3akoHbl hoTodPderTa

YpaBHeHue DitHImTeHHA 115 poTodrddhekra:

Edorona=Apsixona+Exkuamax, Egorona=ABbIX0Aa+Exnmmax,

rae , Edorona=hv=hcA,Eporona=hv=Ahc, Assixoga=hvkp=hcAxpAssxona=hVip
ZAKphC

Exuamax=mv2max2=eU3zanExumax=2mVv2max=€Usan

JlaBreHue cBeTa.
JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXKAIOUIYIO TMOBEPXHOCTh U Ha MOJIHOCTHIO
TIOTJIOMIAOIIYIO TTOBEPXHOCTh

4.2

OU3SUKA ATOMA

4.2.1

HnaHeTapHa;[ MOJECJIb aTOMa

422

[Moctynatel Bopa. U3ny4yeHne u nornomeHne (OTOHOB MPHU MEPEX0JIe aTOMa C
OJTHOTO YPOBHS DHEPTHH Ha JPYTOH:
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hv, = he :|E" —E

mnr - - m

“mn

JInHenvaTeie CIEKTPBI.
CrekTp ypoBHEH SHEPrUM aTOMa BOJOPOJA:

_13,65B
423 B T, 0 U

" 2

-

4.3 OU3UKA ATOMHOI'O SJIPA

431 Hyxnonnas monens snapa ['elizenOepra — MBanenko. 3apsin siapa. MaccoBoe
T yncno sapa. U30Tonsl

PannoakTHBHOCTS.
Anbda-pacnan;

A A4 4
7zX—>,Y+ ;He

-
i

Bera-pacnan.
DneKTpoHHbIH B-pacman:

A Avxr, 0, =

[Mo3utponHsIi B-pacman:

A ! O~
s X—>75Y + J€+V,

I"amMma-u3nydyeHue

3akoH paguoakTuBHOro pacmana: N(t)=NO0=2—tTN(f)=No*2r .
433 IMycts m — macca PaArO0aKTUBHOTO BEIIEeCTBA.
Torma m(t)=m0=2—tTm(f)=mo=2r-

4.3.4 S nepHsie peakiuu. JleneHne U CHHTES P

YUYEBHO-METO/IUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOT'O ITPOILIECCA
OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YHEHHUKA

» ®usuka. Onruka. KBantoBas ¢usmka, 11 kmace/ Makumes I'.4., Cunsiko A.3., O6mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AkimonepHoe obmiecTBo «31aTembCTBO
«IIpocsemienue»

» ®usuka. Dnekrponunamuka, 10-11 kmacesl/ Msikumes I'.51., CunsikoB A.3., O0miecTBo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «JIPODAY»; AkimonepHoe obmiecTBo «31aTenbcTBO
«IIpocsemenne»

» Gusuka. Konebanus u BonHbl, 11 kinace/ Mskumes I'.4., CunskoB A.3., O01mecTBo ¢ OrpaHUYeHHOMN
OTBETCTBEHHOCTHIO «[IPODAY»; Akimoneproe odmectBo «M3aarenbetBo «IIpocBemnienues
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET

DNeKTpOHHBIN 00pa3oBaTenbHbIN pecypce «lomaminue 3aganus. Cpeanee odiiee oOpazoBaHue.
®duzukay, 10-11 xmacec, AO «M3gatenbctBo «IIpocBemnienuey, https://digital.prosv.ru/
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