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INHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (u3MKE HAa YpPOBHE CpeaHEro o0IerooOpa3zoBaHus
pa3paboTaHa Ha OCHOBE IOJOKEHUUA M TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHON MporpaMmebl, ipeacTaBieHHbIx B DI'OC COO, a Takxke
c yu€rom ¢denepampHO paboueld mporpaMmbl BocnuTaHus W Konmenmumun
npenojiaBanus yueoHoro npeamera «duszuka» B 00pa3oBaTeNbHBIX OpraHU3aIusaX
Poccuiickoit denepaiuu, peanu3yonmx OCHOBHbIE 00pa30BaTEIbHbIE POrPAMMBI.

[Iporpamma no pusuke ornpeaenser 00s13aTeaIbHOE MPEIMETHOE COAEpKaHUe,

YCTaHABJIMBAET PEKOMEHIYEMYIO IMOCIEA0BATEIBHOCTh U3YUEHHS TEM U Pa3/IesiOB

y4eOHOTO TpeaMeTa ¢ yIETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3CH,
JIOTUKA  y4eOHOTO Tpolecca, BO3PACTHBIX OCOOEHHOCTEM  OOydaromuxcs.

[Iporpamma 1o ¢usuke HAaET MPEACTABICHHUE O LENAX, COJACPKAHHH, OOIICH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTHUS OOyYaroOUUXCs CpeACTBaMU
y4yeOHoro npeameta « Ousuka» Ha yriryOJIEHHOM YPOBHE.

N3ydenne kypca ¢Gu3Mku yriryOJIEHHOTO YPOBHS IO3BOJISIET peau30BaTh
3a/la4yd MPOPECCUOHAIIBHON OpPUEHTAIMU, HAIIPABJICHO HA CO3JaHUE YCIOBUW IS
MPOSIBJIICHHUSI CBOUX HMHTEIIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
oOydJaronmmcsi, KOTOpble HEOOXOAUMBI JUIsl TPOAOJIKEHUS 00pa3oBaHUS B
opraHuzanusx npodecCHOHaNTbHOTO O0pa30BaHMs 10 PA3IUYHBIM  (UBHKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIIUATLHOCTSIM.

B nporpamme no pusuke onpenensoTcs miiaHupyeMble pe3yJIbTaThl OCBOSHUS
Kypca ¢U3MKM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeJMEeTHbIe, TpeaMeTHble (Ha  yriyonéHHoMm  ypoBHe).  Hayuno-
METO/J0JOTUYECKOH OCHOBOM g pa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM,
MeTanpeIMETHBIM u pEeAMETHBIM pe3yJibTaram oOyyJaroumxcs,
OCBOMBILUXIIPOTPaMMYy MO (U3MKE HA YpOBHE cpeAaHero ooliiero oOpa3oBaHus Ha
yTIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma no (hu3uKe BKIIOYAET:

MJIAHUPYEMBIE pe3yJIbTaThl OCBOCHUSI Kypca (PU3UKHU Ha YyTITyOJIEHHOM YPOBHE,
B TOM YHCJIE TPEAMETHBIE PEe3yJIbTaThl MO rojJaM O0yUYeHUS;

cojiepkaHue yueOHoro npeamera «Du3nkay 1mo rojgam 00ydeHusl.

[Iporpamma 1o ¢u3uKe HUMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BaHA YUUTEISIMU (DU3UKHU JUTISI COCTABIICHUS CBOUX pab0YUX MPOTPAMM.

[Iporpamma no gpusuke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENICH U
NPEAOCTaBIsCT BO3MOXKHOCTH JUISI  peIM3allUM  PA3JIUYHBIX METOIUYECKUX
MOAXOJ0B K TMpernojaBaHuio (U3NKA Ha YTIyOJIEHHOM YypOBHE IMpH YCIOBUU
coxXpaHeHUs 00s13aTEIHPHOM YaCTH COJIEPKaHUs Kypca.

dusnka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX NPUPOJBI, BBICTyIAs B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY
3HaHuM 00 okpyxaromeM Mupe. LlIkoapHbIN Kype GU3HKH — CHCTEMOOOPa3yIOIIHMA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MTOCKOIBKY (PU3MUECKHUE 3aKOHBI
JeXaT B OCHOBE TPOIECCOB U SIBICHHM, W3y4aeMbIX XHUMHUEH, OWOJOTHEMH,
dbusnueckoir reorpadmeirt u actpoHomueil. lcmonmp3oBaHMEe W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUU ONPENEIWIo XapakTep U OypHOE pa3BUTHE



pa3HOOOpa3HBIX TEXHOIOTHH B cepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
MOJIyYeHUs] HOBBIX MAaTepuajoB C 3aJaHHbIMU cBoWcTBamMu. M3ydyenHue usmku
BHOCUT OCHOBHOM BKJIaJl B ()OpPMHPOBAHHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA
oOyuaromierocsi, B JOpMHUPOBAHUE YMEHUIN MPUMEHATh HAYYHBIA METOJ MO3HAHUS
IIPU BBIMOJHEHUU UMU YUYEOHBIX UCCIIET0BAHMM.

B ocHoBY kypca ¢pusuku Ha ypoBHE cpeHero o0mero oopa3oBaHust MOJI0KEH
pAIl Uael, KOTOPbIE MOKHO PACCMATPUBATh KAK MMPUHLIUIIBI €M0 MOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEU KypC SIBISIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTepuaj U3 BCEX paslenoB (U3MKH, BKIIOUAET KaK
BOMPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEMl Marepuan Kypca (GU3HKH
o0ObeaUHEH BOKPYr (¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
(dbopMUpOBaHUE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
TOJIE.

Hoea cymanumapuzayuu. EE peanmuszanus TPEAIONaracT HCIOJIb30BaHUE
TYMaHUTAPHOIO MOTeHIMaNna (PU3NYECKOM HAyKH, OCMBICIECHUE CBSI3U PA3BUTHA
($U3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMaMH.

Hoen npuxnaonoit nanpagiennocmu. Kypc buzuku yriayOaEHHOTO YpOBHS
IIPEAIOaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKHUX
IIPUIOKEHUN W3YYEHHBIX TEOpUM M 3akOoHOB. lIpum 3TOM paccmarpuBaroTcs
HAypOBHE OOIIMX NPEJICTABIECHUNA M COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3konocusayuu peanusyercss NOCPEACTBOM BBEICHHS JSJIEMEHTOB
COJepKaHus, HOCBSIIEHHBIX IKOJIOIMYECKUM MPo0IeMaM COBPEMEHHOCTH, KOTOPbIE
CBSA3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHMM, a Takke oOCyXAeHHs MpoOjemM
PalMOHAIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTUUECKOW O€30IaCHOCTH.

OcBoeHue cofiepkaHusl IporpamMmmsbl 1o (U3HUKE JOJHKHO ObITh MOCTPOCHO HA
INPUHLIMINIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s ¢usuku peannsanus 3TuX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJb30BAaHUHM CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByolero ¢akrtopa ydeOHoro mporecca. s yrimyOGna€HHoro
YPOBHSI — 3TO CHCTEMA CAaMOCTOSTEIBHOTO YYEHHYECKOTO HSKCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTANbHBIE YYEHHUYECKHE OIBITHl TMPU H3YYEHHUH HOBOIO
MaTtepuaia, JabopaTopHbie paboThl U pabOThI MpakTUKyMa. [Ipyu 3TOM BO3MOXKHBI
JBa crioco0a pean3aiy GU3HnuecKoro npakTukyma. B nepBom ciiyyae npakTUKyM
npoBoauTcst b0 B koHIe 10 u 11 kmaccoB, nu0O Mmociae MEpPBOTO M BTOPOTO
MOJIyTOJIUH B KaXKJOM M3 3TUX KiaccoB. BTopoil cmocod — 3To uHTErpamus padot
IpaKTUKyMa B CHCTEMY JaOOpaTOpHBIX paboT, KOTOPHIE MPOBOJSATCS B IpOLECCe
u3ydeHus: pazzaena (temsl). [Ipu 3ToM mom paboTamu MpakTHUKymMa MOHUMAETCS
CaMOCTOSITEJIbHOE ~ MCCIENOBAHUE, KOTOPOE NPOBOJUTCS MO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa O€3 MOIIaroBON HHCTPYKIIMH.

B nporpamme 1o (¢u3MKe cHUcCTeMa YYEHHYECKOTO HKCIEPUMEHTA,
7a00paToOpHBIX pabOT M MpaKTUKyMa MpeIcTaBiIeHa €IUHBIM mepeyHeM. Bribop
TEMATUKU JUIS 3TUX BUJOB YUCHHUYECKUX MPAKTHUECKUX PAaOOT OCYIIECTBISIETCS



y4acTHUKaMU 00pa30BaTEIbLHOTO MPOIEcca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAaHMUsI U OCHallleHus kabuHera ¢usuku. [Ipm sTomM obecneunBaercs
OBJIQZICHUE OOYYalOIIMMHCS YMEHUSMU [POBOJAUTH MPSMbIE M KOCBEHHbBIE
U3MEPEHHS], HUCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKHX BEIMYMH M TOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yAEsSETCS PEIICHUIO paCYETHRIX M KaYECTBEHHBIX 33/1a4.
ITpu 3TOM A1 pacu€THBIX 3a]a4 IPUOPUTETOM SIBJIAIOTCS 3a7auu C IBHO 33aJaHHOU
Y HESBHO 33JJaHHOW (PM3NYECKONW MOJEINbIO, MO3BOJISIOIUE IPUMEHATh U3yUYEHHbIE
3aKOHBI W 3aKOHOMEpPHOCTH KaK W3 OJHOTO paslena Kypca, TaK U HHTETPUPYS
NPUMEHEHUE 3HaHUH U3 pa3HbIX pa3aenoB. [|Jisg kaueCTBEHHBIX 3a7a4 IPUOPUTETOM
ABIIIIOTCA  3aJaHUsl Ha OOBSCHEHUE/NPENCKAa3aHUE NPOTEKAaHUS (PUINYECKUX
SIBJICHUI U MPOLIECCOB B OKPYKAIOUIEH >KHU3HM, TpeOyrolue BbIOOpa Gpu3nueckon
MOJIEH JUJIsl CUTyallK IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusimMu I'OC COO k MatepuaibHO-TEXHUYECKOMY
oOecreyeHunto yueOHoro npouecca Kypc puU3uku yriayOoJaéHHOTo ypOBHS HAa YpPOBHE
cpenHero ooOmero oOpa3oBaHMs [OJDKEH HM3ydaTbCsl B YCJIOBHSX IPEIMETHOIO
kabuHeta. B kabunHeTe Gu3MKU IODKHO OBITH HEOOXOAMMOE JabopaTopHOE
00opy10BaHUE IS BHINOJIHEHUS YKa3aHHBIX B IPOTPaMMeE MO PU3UKE YIEHUUECKUX

OTBITOB, JJAOOPATOPHBIX PAOOT M pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMUOHHOE
o0opyI0BaHuE.

JleMoHcTpalluoHHOe  00Opy/I0oBaHWEe (POopMUpYyETCS B COOTBETCTBHHM C
OPUHIIMTIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEeYMBAET IOCTAHOBKY
MEPEUUCICHHbIX B TMporpaMMe 10 (U3MKE KITIOYEBBIX JEMOHCTpALMNA st
UCCJICMOBAHMUSI  M3y4YaeMbIX  SBIIGHUA W  MPOIECCOB, OMIUPUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUUYCCKUX TIPUMCHCHUH.

JlabopaTopHoe 000pynOBaHHE IS YYCHHUECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCA B pacuére
OJIHOTO KOMILJIEKTa Ha JABYyX oOydJarommxcs. TeMaTudeckue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUSL JOJKHBI OBITh MOCTPOEHBI Ha KOMIUJIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMH TIEJISIMU U3y4YeHUs1 (pu3uku B oOIeM 0Opa30BaHUU SIBIISFOTCS:

dbopMHpOBaHWEe UHTEpECAa W CTPEMJICHHS OOydYaromuxcsi K HaydYHOMY
WU3YYCHUIO TIPUPOMABI, Pa3BUTHE WX HMHTCIUICKTyalbHBIX W  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIE MO3HAHWS W (POPMUPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpOBaHE HAYYHOTO MHPOBO33PCHHS KaK pe3yJbTaTa M3yUYeHHS OCHOB
CTPOEHUS MaTepuu U PyHIaMCHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHupOBaHUE YMEHUN OOBSICHATH SIBJICHUS C UCIIOJIh30BAaHUEM (DU3HUECKUX
3HAHWH W HAYYHBIX JI0KA3aTEIbCTB;

dbopMHupOBaHUE TIPEACTABICHUA O pONM (PU3UKU I PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TIPEACTABICHUH O BO3MOYHBIX chepax  Oymymei



npo(hecCHOHANBHOM JEATENbHOCTH, CBSI3aHHBIX C (PU3MKOM, MOATOTOBKA K
JanbHeieMy 00y4eHUIO B 3TOM HalpaBJICHUH.

JlocTkeHre 3TUX Iieyield 00ecrieunBaeTCsl pelleHueM CIEAYIOIUX 3a/iady B
npolecce u3yyeHus Kypca GU3NKH Ha ypPOBHE CpeHero oo1ero oopa3oBaHus:

MpUOOpPETEHUE CUCTEMBI 3HAHUI 00 OO0mMX (PU3MUECKHX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIOYas  MEXaHHKy,  MOJEKYJSIpHYI0O  (U3HUKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMHUpOBaHKE YMEHUM TPUMEHSTh TEOPETUUECKUE 3HAHUSA 1JI1 O0BICHEHUS
buznyecKuX SIBICHUNA B MPUPOAC M ISl MPUHATUS MPAKTHUECKUX PEIICHUI B
MMOBCEHEBHOM JKHU3HMU;

OCBOEHHE CITIOCOOOB pEIICHUS Pa3IMYHBIX 3a/1a4 C SIBHO 33IaHHON (PU3HUECKOU
MOJICNIbIO, 3a/iad, MOJPa3yMEBAIOIIMX CaMOCTOSITENBHOE CO37aHue (PU3NYECKOU
MOJIeJIM, aJeKBATHOM YCJIOBMSIM 3aJaud, B TOM 4YHCIE 3a/1a4 HHKEHEPHOIO
XapakrTepa;

MOHMMAaHWe (U3NYECKUX OCHOB W TIPUHIIUIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOUIYIO CPENY;

OBJIAJICHUE METOJaMHM CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IPOBEACHUS
¢u3nyecKuX OKCIEPUMEHTOB, aHajdW3a MW HMHTepIpeTauud HWHGOpMAaIUH,
OTIpeIeNICHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHME€ YCIOBHM IS Pa3BUTUS YMEHUH TMPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPYECKOM J1€ATENbHOCTH;

pa3BUTHE UHTEpeca K cpepaM npodeccuoHaNbHON AesTeIbHOCTH, CBSI3aHHOM
¢ (PUBHKOM.

B cootBerctBun ¢ tpedoBaHusmMu PI'OC COO yrayOn€HHBIA YpPOBEHb
u3yyeHus: yueOHoro mnpeamera «®dusumka» Ha ypOBHE CpEIHEro OOIIEro
oOpa3zoBaHusi BBIOMpaAETCs OOYYAIOMIMMUCS, IUIAHUPYIOIIMMHU TPOJOJDKEHUE
o0Opa30oBaHuUs MO CHEIUATBLHOCTIM (QU3HKO-TEXHUYECKOTO MPOQPUIIS.

Ha uzyuenne usuku (yriayOnaEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
obOpazoBanus otBoautTcs 340 yacos: B 11 kimacce — 170 yacoB (5 4acoB B HEZIEIIO).

[IpennaraeMeiii B mporpamMMe TO (U3HMKE TMepeueHb Ja0OpaTOPHBIX H
OPAKTUUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JIeJaeT BbIOOD
OpOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB € YYETOM HWHAWBHIYaJbHBIX
O0COOCHHOCTEH 00yJaroNuXCsl.



COAEPXAHUE OBYYEHUA
11 KUIACC

Pa3znea 4. DiekTpoaMHAMHUKA.

Tema 4. Macnummnoe nose.

B3aumoneiicTBUe MOCTOSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bekrop MarHuTHOM wuWHAYKUuMH. [IpuHIMN cynepno3uuuu
MArHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHIYKIUH.

MaruutHoe 1oJjie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuiia Amrnepa, €€ HarpaBJIeHUE U MOJTYJIb.

Cuina Jlopenua, e€ HanpaBiIeHUE U MOYJb. JIBUKEHHE 3apsKEHHOM YaCTHUIIBI
B OJIHOPOJHOM MarHuTHOM mose. Pabota cuinel Jlopenna.

MaruutHoe nosie B Beniectse. PeppoMarHeTUKH, rapa- U IMaMarHeTUKH.

TexHuyeckne yCTpOHCTBA M TEXHOJOTHMYECKHUE IMPOLECCHl: MPUMEHEHUE

MOCTOSIHHBIX MAarHuTOB, AJIEKTPOMArHUTOB, TeCTeP-MYJIbTUMETD,
AIEKTPOABUTATENH SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YACTHII.
Jlemoncmpauuu.

KaptuHa  nuHWMA  WMHOYKOMA ~ MarHUTHOTO — TOJIA  TOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TOCTOSHHBIX MarHUTOB.

KapTtuna mMHUI MarHUTHON MHAYKIWU OIS INIMHHOTO MPSIMOTO IPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3aumopeiicTBre IByX MPOBOJTHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHiia Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBuxeHUs MydyKa 3J1€KTPOHOB B MArHUTHOM TIOJIE.

[TpunIMn NEUCTBUS 3JIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuxKym.

HccnenoBanre MarHuTHOTO NOJIS IOCTOSIHHBIX MarHUTOB.

UccnenoBanue cBOMCTB eppOMarHETHKOB.

HccnenoBanne neiicTBUs MOCTOSHHOIO MarHUTa Ha PAMKY C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHYKIIMA HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. InekmpomacHuUmMHAA UHOYKYUSL.

SIBiieHUE DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOM
uHaykuuu. OJIC wHAaykuuu. 3akoH BJIEKTPOMAarHUTHOM uHAykuun Dapanes.
Buxpeoe anexkrpuueckoe noJie. Toku Oyko.

OJC mHAyKUMH B TPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[IpaBuno Jlenua.

NunyktuBHOCTh. Katyiika WHIYKTMBHOCTH B IIEMHM TOCTOSHHOTO TOKA.
Ssnenne camonnaykiuu. 3/1C caMOUHTyKIIUH.
DHeprusi MarHUTHOTO TOJIS1 KATYIIIKH C TOKOM.



DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCH: MHAYKLIMOHHAS
M€Yb, COJICHOU/I, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUU B MArHUTHOM I0OJIE
3eMuIH.

Jemoncmpauuu.

Hab6nronenue siBiieHUst SJIE€KTPOMArHUTHON MHTYKITHH.

UccnenoBanue 3aBucumoctd JJIC HMHIOYKIMM OT CKOPOCTH W3MEHEHHS
MAarHUTHOTO MOTOKA.

IIpaBuio Jlenna.

[Tanenuie MmarauTa B allFOMUHUEBON (MEIHOM) TpyOe.

SBneHne cCaMOMHAYKIUU.

Uccnenosanne 3aBucumoctd D/IC caMOMHIYKIHMH OT CKOPOCTH M3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit saxcnepumenm, nabopamopnwie pabomot, npaKmukKym.

UccnenoBanue sBICHUS 3JEKTPOMArHUTHON MHIYKIIMH.

Onpenenenrne MHAYKIUNA BUXPEBOIO MAarHUTHOTO MOJIA.

UccnenoBanue sSBICHUS] CAMOMHIYKIINH.

COopka Mojieu 3JIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. Kosie6anusi 4 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

KoneobarensHas cucreMa. CBOOOIHBIE KOIeOaHMUS.

["apmonunyeckue konebanusi. Kunematudeckoe ¥ JUHAMHUYECKOE OIMCaHUE.
DHepreTuyeckoe ONMCaHHue (3aKOH COXPAaHEHUS MEXaHWYECKOW sHepruu). BoiBon
JMHAMUYECKOT'0 OMKHCAHUs TapMOHUYECKUX KOJIeOaHUN M3 UX DHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammuntyna u ¢daza xosnebanuit. CBsi3b aMIUTUTYAbl KOJEOAHUNU HCXOTHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uwacrtora kosebanuii. [lepmonm MaybIx CBOOOJTHBIX KoJieOaHUM
MaTeMaTU4ecKoro wasitHuka. Ilepuos CBOOOMHBIX KOJEOAHUNW MPYKUHHOTO
MasITHUKA.

[TonsTue o 3aTyxaromux KoneOaHusx. BeiHy)eHHble Konebanus. Pezonanc.
Pe3onancHas kpuBas. BunusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOIE0QHUSI.

TexHu4yeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaudeJlld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch KoJIeOATEIHPHOTO JBUKCHHSL.

Halnronenue He3aBUCUMOCTH MEPUOJIa MAJTbIX KOJIEOaHUH Tpy3a Ha HUTH OT
aMIUTUTY JTbI.

HccnenoBanue 3aTyXarImux KojaeOaHni 1 3aBUCUMOCTH ITEpHOJa CBOOOTHBIX
K0J1e0aHUM OT CONPOTUBIICHUS.

HccnenoBanue koneOaHUil Tpy3a Ha MACCHUBHOW TMPYKMHE C LETIbIO
(dbopMupOBaHUA MTPEICTABICHHUM 00 WeaIbHON MOJENN NPYKHHHOTO MasiTHUKA.

3aKOH COXPAaHEHUs PHEPIUU IIPU KOJIeOaHUAX Ipy3a Ha MIPYKUHE.



NccnenoBanue BRIHYKIECHHBIX KOJICOAHUM.

Hab6nronenue pezonanca.

Yuenuueckuit 3kcnepumenm, nadopamopnusie padbomaot, RPAKMUKYM.

N3mepenne mnepuoja CBOOOJHBIX KOJIEOAHUN HHUTSHOTO M IPY>KUHHOTO
MasITHUKOB.

N3yuenune 3aK0OHOB JBMKEHUS Tea B X0/1€ KOJeOaHUI Ha yIIpyroMm MojiBece.

N3ydenune ABMKEHNS] HUTSHOTO MasiTHHUKA.

[IpeoOpazoBaHue SHEPTUH B IPY>KUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTYXAIOMINX KOJICOAHUIA.

HccnenoBanue BRIHYXIACHHBIX KOJIEOAHUIA.

Tema 2. Dnekmpomaznummusle Ko1e0anus.

Konebarenbublii kKOoHTYp. CBOOOJHBIE SJEKTPOMATHUTHBIE KOJICOaHHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®Dopmyna Tomcona. CBs3b aMILUIATYABI
3apsiia KOHJEHCcaTopa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXPAHEHHMsI SHEPTUH B UJCATBHOM KOJIEOATEIbHOM KOHTYPE.

3aTyxaromme 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHHbie
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

IlepemenHBpII TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CHuHycOMJQIBHBI NEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENU CUHYCOWJAJIBHOIO MEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHblii  Tpancopmatop. IlpoumsBonacTBo, mnepegaya W noTpediIeHUE
AIEKTPUYECKON SHEPTUH.

OKOJIOTHYECKHE PHUCKM IIpU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
VICITOJIB30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMUECKHE MPOLECCHI: JJIEKTPUUYECKHM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpayuu.

CB0OOIHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTh YaCTOThl CBOOOAHBIX KOJIEOAHUM OT MHYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMArHUTHBIX KOJICOAHMIA.

['eneparop HE3aTyXarONUX AIEKTPOMATrHUTHBIX KOJIEOaHUH.

Mopeib 31eKTPOMAarHuTHOTO TeHEepaTopa.

BoiHyX/1€HHbIE CHHYCOUAIbHbIE KOJICOaHMSI.



PGBI/ICTOP, KaTylmika MHAYKTUBHOCTH WM KOHJACHCATOP B LCIH IICPEMCHHOIO

TOKa.
Pe3oHaHC mpu MOCIIENOBATEIbHOM COEIUWHEHUM PE3UCTOpa, KaTYLIKH

WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y cTpolCTBO M MPUHIUII IEUCTBUS TpaHchopmaTopa.

Mopens TMHUY IEKTpOnEpEAAUH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomot, npaKmuKym.

N3yuenue tTpanchopmaropa.

HccnenoBanne nepeMEHHOTO TOKA 4Yepe3 IMOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KATYILIKY U PE3UCTOP.

Habmoienue 31eKTpoOMaruiuTHOTO Pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMAazHUMHblE 60JIHBL.

MexaHnueckue BOJIHBL, YCIOBHA HUX pacnpocTtpaHeHus. llomepeunsie wu
IIPONOJBHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs M JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHMX BOJIH: OTpa)X€HHUE, MpeJoMJIeHuE, UHTepdepeHuus H
nudpakims.

3Byk. CkopocTb 3ByKa. I'poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsI3HEHUE OKPYIKAKOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS M3YyYEHUS AJIIEKTPOMArHUTHBIX BOJIH.
B3anmHast opueHTanus BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  DJEKTPOMATHUTHBIX  BOJH:  OTPaXXEHHUE,  NPEIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpakimsl.

[IIkana 37€KTpOMAarHUTHBIX BOJIH. [I[puMeHeHne aIeKTpOMarHuTHRIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMIBI paAUOCBA3U U TeNEBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CpEbl.

TexHuyeckre yCTpOMCTBAa M MPAKTUUECKOE NPUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTBHI, pajiap, paAuonpuEMHUK, TEIEBU30D, aHTeHHa, Tenedon, CBY-neus,
YJIBTPa3BYKOBasl TMATHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpauuu.

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmtomieecst Tea0 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M peIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue unrepdepenimu u qmudpakiinn MEXaHUISCKHUX BOJTH.

AKyCTHYECKHI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €r0 IPUMEHEHUE.

HaGntogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYAOW WU
4acTOTOM KoseOaHUM.

Hccnenoanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPayKEHHE, IPEIOMIICHHUE,
noJisipu3anus, 1udpaxkuus, HHTepepeHIIUs.



Oo6HapyxeHue nHGPaKPaCHOTO U YIbTPa(pUOIETOBOTO U3ITyUESHUH.
Yuenuueckuit sxcnepumenm, nadopamopusie padomul, npAKmMuKym.
N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacpOCTpaHEHHE CBETAa B OOHOPOJIHOM cpexe. Jlyu cBera.
ToYeyHbIN UCTOYHHUK CBETA.

OTtpaxkeHre cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHune m3o0pakeHuil B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomiienne cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MMOKa3aTehb
npesnomMieHus. OTHOCUTENbHBINA MOKa3aTesb npeaomiieHus. [locTosHCTBO YacTOThI
CBETA M COOTHOLIEHHUE JUIMH BOJIH IIPH NEPEX0JE MOHOXPOMATHYECKOIO CBETA YEPE3
IpaHuILly pas3zena AByX ONTUYECKUX Cpel.

Xon nmyueit B npusme. Jucnepcusi cBera. CiokHBIA cOCTaB O€oro cBera.
[IBeT.

[TomtHOE BHYTpeHHEE OTpakeHue. lIpenenbHblii yroa noJIHOTO BHYTPEHHETO
OTPAKECHUSL.

Cobuparoniue u pacceuBaromye JUH3bL. ToHKas 1uH3a. DOKYCHOE pacCTOSHUE
U ONTUYECKAsl CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepudeckoil JMH3BI OT €€ TEOMETPUU ¢ OTHOCHUTEIIBHOTO TOKa3aTess
MIPETOMIIEHUSL.

dopMyia TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xoa nyda, NMPOLIECANIErO JUH3Y IO0J IMPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOU
ontuueckor ocu. IlocTpoeHne wW300paKEHH TOYKM W OTpe3Ka MpsMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3AX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTs. ['1a3 kak onmTuueckas
CUCTEMA.

[Ipenenbl TpUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTephEpeHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIacCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakunonHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~MAKCMMYMOB IIpU TAJCHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
Tu(PAKIIMOHHYIO PEIMIETKY.

[Tonsipusanus ceera.

TexHuueckrue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JIyIa,
nepuckorn, Qortoamnmapar, MUKPOCKOI, MPOCKIIMOHHBIN armapar, MPOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAYKEHHS CBETA.

HccnenoBanue npeaomieHus CBeTa.



Hab6nronenue nmoiHoro BHyTpeHHETo oTpakeHusi. Mojienib CBETOBO/IA.

UccnenoBanne xoAa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKOMapaUIeIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOKWCTB M300pakeHUH B JIMH3AX.

Mopenu MUKpOCKoMa, TEJIECKOIA.

Ha6nronenue naTEepdepeHInu cBeTa.

HabGnronenue 11BeTOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu ceera.

N3ydenune nudpakiiMOHHON peIIEéTKH.

Hab6nronenue nudpakiinoHHOTO CIIEKTpA.

Hab6nronenue nucnepcnu cBera.

Hab6nronenue nonsipuszaiuu cera.

[IpumeHeHue MOASIPOUIOB IJIs1 U3YUCHUS] MEXaHUUECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopruvie padomul, nPAKmMuKym.

N3Mmepenue nokazaresns npeoMeHUs CTeKIa.

Uccnenoanne 3aBUCUMOCTH (POKYCHOTO pPAacCTOSIHUA OT BemiecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenue poKyCHOTO pacCTOSHUS paCCEUBAOIINX JIMH3.

[Tonyuenue n300paxeHust B CUCTEME U3 MIOCKOTO 3€pKaJia U JIMH3HI.

[Tonyuyenue n300paXkeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TEIECKOMMUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U OJSIpU3aIUU CBETA.

N3ydenue nonsipuzanuu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUIIICKTPHUKA.

N3yuenune nuntepdepeHINM JIa3epHOTO U3IIyYCHHS Ha IBYX IIEIIsX.

Habmronenue nucrepcum.

Habnronenue u uccnenoBanue qudpakimOHHOTO CIIEKTpA.

N3mepenune 1rMHbI CBETOBOUM BOJIHEI.

[TonyyeHue criekTpa M3Iy4YEHUS] CBETOMOMAA TPU MOMOITN JUGPAKIIUOHHOM
PELIETKH.

Pa3nes 6. OCHOBBI cIeHAJILHOM TEOPUH OTHOCHTEIbHOCTH.

['panubl MpUMEHUMOCTH KJIAaCCUYECKON MexaHuKHU. [locTyartel crienuanbsHON
TEOPUU OTHOCUTEIHHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM — wHTepBal. lIpeoOpa3zoBanus JlopeHia.
VYcnoue nOpuuUHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeEIJICHUE
BPEMEHU U COKpAIICHUE JJTHHBI.

DHEprus U UMITYJIbC PEASTUBUCTCKON YACTHUIIBI.

CBsi3b Macchbl ¢ SHEPTUEN U UMITYJILCOM PEJSITUBUCTCKON YaCTHULIBI. DHEPTUS
MIOKOSI.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMUECKHE MPOLECCHl: CIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4yeHn4eckuii SKCepUMEHT, 1ab0paTOpHBIE PAOOTHI, TPAKTUKYM.



OnpeneneHre UMIYyJbCa W DHEPIHMM  PEISITUBUCTCKUX  4YacTull (IO
dboTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pa3znen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapho-6011080ii Oyaausm.

PaBHOBecHOE TeIIOBOE M3TyUYeHHUE (M3TyUyeHHE aOCOIIOTHO YEPHOrO TENa).
3akoH cMeienns Buna. ['unoresa [lnanka o KBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dotorpdext. OmbrTel A. I'. CroneroBa. 3akonsl porodddexra. YpaBHeHHE
OuinmrerHa 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBiieHue cBeTa (B YaCTHOCTH, JJABJICHHE CBETA HA a0COIIOTHO MOTJIOMIAIOITY IO
1 abCONIIOTHO OTpaskarolyto moBepxHocth). OmeiThl [1. H. JleGenena.

BonHoBreie cBoiicTBa yactull. Bosnsl e bpound. [Inuna BomHbI ne bpoitns u
pasMmepbl  00JacTH JIOKaNM3alMu JBIKyIIecs dvactuibl. KopryckymnsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nuzmepeHuii B Mukpomupe. COOTHOLIECHUSI HEONPEeIEHHOCTEH
['eitzenOepra.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIIEKTPOMETD,
(doTo3nEMEHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJHEYHas OaTapes,
CBETOAMO/I.

Jemoncmpauuu.

®oT03(deKT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro poTodddekra.

UccnenoBanue  3aBUCMMOCTHM  CONPOTHUBIICHHSI  TMOJYNPOBOJHHUKOB  OT
OCBELLEHHOCTH.

CBeToano.

Conneunas 6arapes.

Yuenuueckuit 3xkcnepumenm, nabopamopnusie padbomaol, RPAKMUKYM.

UccnenoBanue goropesncropa.

N3mepenue nocrosinnol [lnanka Ha ocHOBe uccienoBanus Gororddekra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETOANO/I OT HAIIPSKECHHUSL.

Tema 2. @u3zuka amoma.

OnbITel MO HCCIENOBAHUIO CTpOeHUs aroMa. I[lmaHerapHas monenb aroMma
Peszepdopna.

[Toctynatel bopa. N3nyuenue u norolieHue (PoTOHOB MPHU NEPEX0/ie aToMa ¢
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.

Buapl ciektpoB. CiekTp ypOBHEN SHEPIUU aTOMa BOJIOPOIA.

CnoHTaHHOE U BBIHYXJICHHOE U3ITy4YeHue cBerta. Jlazep.

TexHuueckne yCTpOWCTBA U TEXHOJOTHYECKUE MPOLECCHI: CIIEKTPAIBHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu.

Mopnens onsita Pesepdopra.



Habmronenue nuHeMYaThIX CIIEKTPOB.

Y CTPOMCTBO U IEUCTBUE CUETUMKA NOHU3UPYIOIIUX YACTHIL.

Omnpenenenre JUIMHBI BOJIHBI J1a3€PHOTO U3TyUYEHUS.

Yuenuueckuit 3xcnepumenm, nabopamopnuie pabomot, npaKmuKym.

Habmroienne nuHeiuaToro crexTpa.

HccnenoBanne criekTpa pa3pe:KeHHOTO aTOMapHOTO BOAOPOAA U M3MEPEHHUE
noctosinHon PunOepra.

Tema 3. @uzuka amommnoz2o a0pa u IN1eMeHmMAPHBIX YACMUY,.

Hyxnonnas mozens siapa [eiizenbepra—lBanenko. 3apsa sapa. MaccoBoe
qucio sapa. M30Tormsl.

PanmoaktuBHOCTh. Anbda-pacnaj. DIEKTPOHHBIM U TMO3UTPOHHBIA OeTa-
pacran. ['amma-n3nyuyeHue.

3aKOH pPaAMOAKTUBHOTO pacmaja. PaamoakTWBHBIE HW30TONBI B IPHUPOJE.
CBolicTBa MOHU3HUPYIOLIEr0 H3JIy4eHUs. BiusHue paanoakTHBHOCTH Ha >KUBBIC
opranu3msl. EcrecTBeHHbIN (poH n3nydenus. Jlozumerpusi.

DHeprus CBsA3U HYKJIOHOB B spe. SnepHble cuibl. JledhekT Macchl spa.

SAnepubie peakuuu. [enenue u cuntes saep. AnepHeie peaktopsl. [Ipobnemsl
YIOPABISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metoapl perucTpaiuy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHIAMEHTAIBHBIE  B3aUMOJCHUCTBUS. bapuoHBI, ME30HBI W JICNITOHBHL.
[IpencraBnenne o CtannaptHoi Moaenu. KBapk-ritooHHAst MOJIENb aApPOHOB.

®uzuka 3a npeaenamu CrtaHgapTHOM Mojenu. TémHas maTepust U TEMHas
DHEPTHUS.

EnunctBO (hriznueckoit KapTUHBI MUpA.

TexHu4yeckre yCTpoMCTBa U TEXHOJIOTHUECKHE MTPOLIECCHI: TO3UMETP, Kamepa
Buiibcona, siiepHbIi peakTop, TEpMOSIEPHBIA peakTop, aToMHast 00MOa, MarHUTHO-
pe30HaHCHas ToMorpadusi.

Yuenuueckuit 3xkcnepumenm, nadopamopnuvie padbomaot, RPAKMUKYM.

HccnenoBanue TpeKoB YacTUll (110 TOTOBBIM (OTOrpadusim).

WccnepoBanue paguoakTUBHOTO (hOHA C UCIIOJIb30BAHUEM JI03UMETPA.

N3yuenue normnoiieHrs 0eTa-4acTull aTFOMUHUEM.

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPO(PU3UKH.

Otansl pa3BUTHA acTpoHOMUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMUHU. [IpUMEHHMMOCTh 3aKOHOB (U3UKH Ui OOBSICHEHHS] MPHUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Mertoapl aCTPOHOMHMYECKHX HCCIENOBAHUM. (COBPEMEHHBIE ONTHUYECKHE
TEJIECKOIbI, PaAOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bupn 3Bé3mgHoro neba. Co3Be3ausi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JBHYKEHUE.

ConnHeuHas cucrema.

Conuue. Conneunas akTUBHOCTb. MlcTouHuK 3Heprun CoJiHIIA U 3BE3.



3BE3/1bl, UX OCHOBHBIEC XapaKTEPUCTUKH. J[MarpaMma «CHEeKTPAIbHBIA KJIAcC —
CBETHUMOCTB». 3BE3/bl TJIABHOW IOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW NOCIENOBATENbHOCTU. BHyTpeHHee cTpoeHue
3B€31. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Bomonnu ConHua u
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama ['anaktuka. [lomoxenue u nBrwxenue ConHua B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. YEpHbIE NBIPHI B sApax
raJIaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Paz0eranue rajakTuk.
Teopus bonbioro B3peiBa. PEMKTOBOE U3ITyUYEeHUE.

MacmrabHas cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Yuenuueckue naonooenus.

HaGnronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJIA30M C HCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH /I ONpe/ieNIeHUs MOJI0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3Ausi (CEBEpPHOTO MOJMyHIapus U SPKUE
3BE3/IbI.

HaGnronenuss B Ttenmeckon JlyHbI, TIJIaHET, TyMaHHOCTEM U 3BE3IHBIX
CKOILICHUH.

DuU3NYeCKUi MPAKTUKYM.

CnocoObI u3MepeHus PU3NUECKUX BETUYUH C UCTIOJIb30BAaHUEM aHAJIOTOBBIX U
IU(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIEC TTOTPEITHOCTH U3MEPEHUN (DU3NUECKUX BEITUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEMN
(bu3MUecKuX BEIUYMH, NPOBEpPKA MNPENJIOKEHHBIX TUNoTe3 (BbIOOp W3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazaenax «YUYCHUYECKHU  DKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTHKYM).

Oo0o0marouiee MOBTOPEHHE.

O6o0uIeHne U cucTeMaTu3alus COAepX aHus pa3leioB Kypca «MexaHukay,
«Momnexymnsipaast Gu3MKa ¥ TEPMOIMHAMHUKAY, « DNEKTpoauHaMuKay, «Konebanus u
BOJHBI», «OCHOBBI CHENUATBLHOM TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
busuKay, « DIEMEHTHI aCTPOHOMHUH U aCTPODU3UKIY.

Ponp ¢Qusuku u acTpoHOMHHM B DIKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COIIMATILHOM M ATUUECKOM chepax NeaTeIbHOCTH YeoBeKa, pOJib U MECTO (DU3UKU U
ACTPOHOMHUM B COBPEMEHHOW HAYYHOM KapTUHE MHUPA, 3HAYCHUE ONHUCATEIIbHOM,
CUCTEMATU3UPYIOIEH, OOBSICHUTEIIBHOW W  MPOTHOCTUYECKOW  (yHKIUN
bu3ndecKoil Teopuu, posib HU3NIECKON Teoprun B POPMUPOBAHUU TIPEICTABICHUIN
0 ¢u3nUecKor KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM pSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUNA O IPUPO/IE.

MexnpeaMeTHbie CBSA3H.



N3ydenue xkypca ¢puszuku yriyoiaéanoro ypoBHs B 11 kinacce ocyiecTBisieTcs
C y4€TOM cofepX)aTelbHbIX MEXKIPEIMETHBIX CBS3€H C KypcaMd MaTeMaTHKH,
OHMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHH.

Mesricnpeomemuvle ROHAMUSA, CBA3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SBIICHUE, HAYYHBIH (akT, TUMOTE3a, (pU3MUecKas BEIWYMHA, 3aKOH,
Teopus, HAOIIOACHHWE, OJKCIEPUMEHT, MOJCIUPOBAHKUE, MOJIENb, HW3MEpPEHUE,
MOTPEITHOCTH U3MEPEHUH, N3MEPUTENbHBIC MPUOOPHI, UPpOBast 1abopaTopusl.

Mamemamuxka: penieHUE CHUCTEMBl ypaBHEHHWH. TpUTOHOMETPHUYECKHE
(GYHKIIUHM: CUHYC, KOCHHYC, TAHTCHC, KOTAHTCHC, OCHOBHOE TPHUTOHOMETPHUYECKOE
TOXKJECTBO. BEKTOPBI M MX TPOEKIMH HA OCH KOOPJWHAT, CIOKEHHUE BEKTOPOB.
[TpousBogHbie 3MeMeHTapHBIX (QyHKIMA. [Ipu3HakM MOAOOWS TPEYrOJIHHUKOB,
OTpe/ieNICHHUE MIIOMAAN IJIOCKUX QUTYyp 1 00bEMA Tell.

Buonozua: >nexktpudeckue SBICHHUS B JKMBOM MpHpoje, KojeOaTeabHbIC
JIBIDKEHUS B JKMBOW TIPHUPOJE, DKOJOTUYECKHE PHUCKH TIPH TIPOU3BOJICTBE
AJIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arps3HEHUE  OKpYXKAIoIIeH  cpelibl,
yJIbTPa3BYKOBasi JMArHOCTUKAa B MEIUIIMHE, OINTUYECKHUE SIBJICHUS B >KUBOU
IPUPOJIC.

Xumus: CTpOCHUE aTOMOB U MOJICKYJI, KpUCTAIUTMYECKAsI CTPYKTypa TBEPBIX
TEJ, MEXaHU3MbI 00Pa30BaHUs KPUCTAIUTMICCKON PEMIETKH, CIICKTPAIBHBIN aHAJIH3.

T'eocpaghuna: marHuTHBIE TONIOCA 3€MJIM, 3QJ€KA MArHUTHBIX PV,
dhoTochEMKa 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: nUpPUMEHEHUE TIOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
AIEKTPOBUTATEND SIKOOM, TeHEepaTOp TMEPEeMEHHOTO0 TOKAa, WHIYKIIMOHHAS IIeYb,
JIMHUU DJIEKTpOTepeiad, dJIEKTPOABUTATENb, pajgap, PaauoNpruEéMHUK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, ynpTpa3ByKoBas JIUAarHOCTUKAa B TEXHUKE,
MIPOCKITMOHHBIN armapaT, BOJJOKOHHAsS ONTHKA, COJTHEYHAsi OaTapes, CITyTHUKOBBIC
NPUEMHUKH, epHAS SHEPTETHKA U DKOJIOTHICCKNE aCTIEKThI €€ pa3BUTHA.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS Y4yeOHOTO mpeamera «Du3nKay»
JOJDKHBI OTpaXkaThb TOTOBHOCTh U CITIOCOOHOCTh 00YYaIOIUXCsl PYKOBOJACTBOBATHCA
C()OPMUPOBAHHON BHYTPEHHEH MO3ULMENH JINYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTALIMM, TO3UTUBHBIX BHYTPEHHUX  yOEXJEHHMH, COOTBETCTBYIOLIMX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBA, PACIIUPEHUE YKU3HEHHOTO
OMbITA M ONbITA JAESITEIBHOCTU B MPOLECCE pealu3alli OCHOBHBIX HANpPaBIICHUN
BOCIIUTATEIBHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rPa’AaHCKOr0 BOCIIUTAHUS:
¢ c(hOPMUPOBAHHOCTH I'PAXKIAHCKOMN MMO3ULIUU 00YyYAIOIIET0Cs KaK AKTUBHOTO
Y OTBETCTBEHHOT'O WIEHA POCCUKCKOTO OOIIECTBA;
® [IPUHATUE TPAAMIMOHHBIX OOIIEYEIOBEYECKHMX TIyMAaHUCTUYECKUX U
JNEMOKPATUYECKUX LIECHHOCTEH;
® TOTOBHOCTbH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX I'PAKIAHCKOTO
oOlIecTBa, Y4yacTBOBaTb B CaMOYIPAaBIE€HUMHM B  00pa3oBaTEIbHOU
OpraHH3alny;
e yMEHUE B3aUMOJEUCTBOBaTbH C  COLHUAIbHBIMA  HMHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUHUSIMU U HA3HAUCHHUEM;
® TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU AEATEIBHOCTH.
NATPUHOTHYECKOT0 BOCIINTAHUS
e cpopMUPOBAHHOCTH POCCUICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA;
® [[EHHOCTHOE€ OTHOLIEHHE K IOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
¢ Cc(pOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO TIOBEJICHHUS;
® CIOCOOHOCThH OIIEHMBATh CUTYallMI0O U MTPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTHU, B TOM
YHCIIE B IEATEILHOCTH YUEHOTO;

® OCO3HaHHUE JJMYHOTO BKJIa/la B MOCTPOEHUE YCTOMYUBOTO OYIyLIETO.

3CTETHYECKOr0 BOCIIUTAHUS:

® OCTETHYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs JCTETHKY HAyYHOIrO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHUS:
® UHTEpeC K pa3IuyHbIM chepam NpoPecCHOHATBHON AESITETbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPILIATh OCO3HAHHBIHI
BbIOOp Oynyiiel mpodeccuu M peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC
IUIAHBI;



TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO0 M CaMOOOpa30BaHHUIO B 00J1acTH
(bU3UKY HA TPOTSXKEHUU BCEH JKU3HH.

IKOJOTHYECCKOT0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJIOTHUUYECKON KyJIBTYpbl, OCO3HAHHE TI00ATHHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYLIECTBJIEHUE JICWCTBUM B OKPYXKAIOWIEH CpeAe Ha
OCHOBE 3HaHUS LN yCTOMYUBOrO pa3BUTHUS YEIIOBEUECTBA;
pacIIMpPEHUE OMbITA JEATEIBHOCTH 3KOJOTMYECKOW HANpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHWE LEHHOCTH HAy4YHOH JEeSATEIbHOCTH, TOTOBHOCTHh B IpOILIECCE
U3y4YeHUs (PU3MKU OCYILIECTBIATH IMPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEeATEIbHOCTh MHIUBUYAJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHBI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS
Ba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOSITENIbHO  (DOpMYyNMpOBaTH U aKTyallM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh eI ACATEIbHOCTH, 3a[aBaTh MapaMeTPbl U KPUTEPUU HX
JIOCTHKCHMUS;

BBISIBJIAITb  3aKOHOMEPHOCTH W MPOTHUBOPEUUS B paccMaTpUBACMbBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaTbIiBaTh MJIaH PEIICHUS MPOOJIEMBI C YUYETOM aHAIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBAaTh COOTBETCTBUE
pPE3YJbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN 1€ TENBHOCTH;
KOOPJMHUPOBATh M  BBINOJHATH PabOTy B  YCJIOBHSX peajbHOro,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,

pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBbIe ucciienoBaTe/ILCKHUE 1eHCTBUSA:

BJIaJICTh HAYYHOW TEPMUHOJIOTUEH, KITIOUEBBIMHU MOHATHSIMU U METOJaMU
buznyeckoil HayKu;

BJIAJE€Th  HaBbIKAMU  Y4YEOHO-MCCIEAOBATEIbCKOM W MPOEKTHON
NEATeIBHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENILHOMY TIOMCKY METOAOB pelieHuss 3anay  (U3HYecKoro
COJIepKaHUsl, IPUMEHEHHUIO Pa3JIMYHBIX METO/IOB MO3HAHUS,

BJIAJETh BHUAAMH JIEATEIBHOCTH IO TOJYYEHHIO HOBOI'O 3HAHMS, €ro
MHTEpHpEeTalnu, TPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4eOHbIX



CUTyalusiX, B TOM YHUCJI€ NPU CO3JAAHHUU Y4E€OHBIX IPOEKTOB B 00JIacTH
bu3uKy;

BBISBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEIIeHUs, HaXOAUTb AapryMEHThl Jis
JTIOKa3aTesIbCTBA CBOMX YTBEP)KICHHI, 3a/JaBaTh MapamMeTpbl U KPUTEPUU
pEIlEHNS;

aHAIM3UPOBaTh IOJYYEHHbIE B XOJ€ PEIICHUS 3aJayd pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHUSX;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 3aJjaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;
YMETh NEPEHOCUTh 3HaHUSA M0 (U3MKE B MPAKTHUECKYIO0 00JacTh
KU3HEJEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE WJIEH, IPEJIaraTb OpPUTHHAIbHBIE TOJAXO/IbI U PEIICHNUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, I0MYCKAIOIINE AIbTEPHATUBHbBIE PELICHMUS.

Pabora ¢ undgopmanueii:

BJIa/IETh HABBIKAMU MOJTy4eHUsI HHPOpMAIK (PU3HUUECKOTO COAECPKAHUS U3
MCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATH IOHUCK,
aHaJlIW3, CUCTEMATHU3alUI0 W HMHTEPHPETAlUI0 MH(GOPMAIMU Pa3TuYHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHUBATh JIOCTOBEPHOCTh HHPOPMAIUH;

UCIIOJIb30BaTh CPEACTBa MH(POPMAIMOHHBIX W  KOMMYHUKallMOHHBIX
TEXHOJIOTMA B  PEIICHHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/Jady C COOJII0JIEHHEM TpeOOBaHUN SPrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcOCOEpeKeHUs], MPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUS B pa3iIMUHBIX (hopMaTax ¢
y4€TOM Ha3HayeHHs: WHGOpMalWMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJbHYIO (POPMY IPEACTABICHUS U BU3YyATU3AIUH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBUA:

OCYIICCTBIISATh  OOIIIEHWE Ha Yypokax GU3MKH HW BO BHEYPOUHOM
JIESITEIbHOCTH,

pacmo3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CUTyallMd U CMST4YaTh
KOH()ITUKTHI,

Pa3BEPHYTO ¥ JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M UCTIOJIh30BaTh MPEUMYIIIECTBA KOMAHIHON ¥ MHANBUIYATHHON
paboThI;



BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACHCTBHH C yd4éTOM OOLIMX
MHTEPECOB U BO3MOXKHOCTEHN KaXK/10TO YJIeHa KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM J€ATEIbHOCTH, OPraHHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIATh IUJIaH
NEHCTBUM, pacupeessTh poJid ¢ Y4ETOM MHEHUHN yYaCTHUKOB, 0OCYKIaTh
pe3yNbTaThl COBMECTHON PabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXJOI0 Y4aCTHMKA KOMaH/bI B
OOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTh HOBBIE TMPOEKTHI, OLUEHUBATH HWIEH C MO3WLHUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJICHUE B PAa3IMYHbBIX
CUTYaIUsIX, IPOSIBISITh TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIE Y4eOHbIE AeHCTBUS
Camoopranusanus:

CaMOCTOATENBHO OCYIIECTBIIATH TO3HABATENIbHYIO JEATEIbHOCTD B 00J1aCTH
(U3UKM U aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOATENIBHO COCTABJIAITH IUIAH PEILEHUsT PACUETHBIX M KAaYE€CTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAaKTUYECKOW padOThl C y4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEATNIOYTCHHUI;
JienaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN ONBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO J3PYAMIMH B 00JIaCTH
(U3UKK, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN MHTEJJIEKT:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B ACATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LEISAM;

BJIaJICTh HaBBIKAMHM  II03HABATCIIPHOM peduiekcuu KakK  OCO3HaHUS
COBEPIIAEMBIX JIEHCTBUN Y MBICIUTEIIBHBIX ITPOLIECCOB, UX PE3YJILTATOB U
OCHOBaHMH;

WCITOJIB30BATh MPUEMBI peIICKCUN JIJTS OLICHKHU CUTYyaIuH, BHIOOpPA BEPHOTO
pelieHus;

YMETh OLICHWBATh PUCKA U CBOEBPEMEHHO NPUHUMATH PELICHUS IO HX
CHWKCHHUIO;

MPUHMMATh MOTHBBI M ApPryMEHTBl JIPYTMX IPU aHaJIu3€ pPEe3yJbTaTOB
JICSITEIIbHOCTH;

PUHUMATH ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,



NPUHUMATh MOTUBBI M apryMEHThI JAPYTHX MPU aHAJIU3€ Pe3yibTaToB
JESITENIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIUOKH.

B mpotiecce AOCTHKEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBI T10
¢usuke A YpPOBHA CpeAHEro oobmero oOpa3oBaHus Yy O0OydaromuXcs

COBEPIIICHCTBYETCS IMOIMOHAITHBIH WHTEIUICKT, TpeNoIaratonmi
c(OPMHUPOBAHHOCTbD:
® CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  IMOHUMATh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUACTh HANPABICHUS Pa3BUTHUS COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTH aJalTUPOBATHCA K
OMOITMOHAJIEHBIM W3MEHEHUSM W TIPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTHXKEHUIO LIETTH
U yCIlexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH  CIIOCOOHOCTh TMOHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JpPYTUX, YYUTHIBaTh €ro IMpPHU OCYIICCTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAWBATh
OTHOIICHUSI C JPYTUMHU JIFOJBMH, 3a00THTHCS, TMPOSBIATH HHTEPEC U
paspemarb KOH(IUKTHI.

MNPEAMETHBIE PE3YJIbTATDBI
K xonity o0ydenus B 11 knacce npeameTHbie pe3ybTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAIOITNXCS YMEHU:

MOHUMATh POJIb GU3HKHU B YKOHOMUYECKOM, TEXHOJIOTUYECKOM, COITUATBHON
U ATUYECKOH cdepax NeAaTebHOCTH YelIOBeKa, POJib U MECTO (PU3MKH B
COBPEMEHHOW HAyYHOM KapTUHE MHUPA, POJIb ACTPOHOMUU B MPAKTUYECKOU
NeATEIbHOCTH YeJIOBEKAa W JIaJbHEHIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAYEHHUE OIMCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW (yHKIMA (U3HUECKOW TEOPUU — DIICKTPOIMHAMUKH,
CHEIUATbHOM TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOW (PU3UKH, POJb
busndeckoil Teopur B (HOPMHUPOBAHUM TPEACTABICHUA O (PU3NUECKON
KapTUHE MHpaA, MECTO (PU3MYECKON KapTUHBI MHpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;

pasnuvaTh yCIOBUS IPUMEHHUMOCTH MOJIeJiel (PU3NIECKUX T U ITPOIIECCOB
(s1BJIEHMIT): OHOPOJHOE IEKTPUUYECKOE U OJHOPOAHOE MAarHUTHOE IOJIS,
rapMOHUYECKHE KOJIeOaHMs, MaTeMaTUYECKUM MAasSTHUK, WICATbHBIN
PY>KUHHBIH MAasITHUK, rapMOHUYECKHE BOJIHBI, UJ1€aJIbHbBIN



KoJIeOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeJIel aToMa, aTOMHOTO Sijpa U
KBaHTOBOW MOJIEJIH CBETA;

pa3nuyath yCIOBHUs (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINUECKUX
3aKOHOB, TOHMMAaTh BCEOONIMI xapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIIM3UPOBATh U OOBSACHATH SJCKTPOMArHUTHBIE MPOIECCHl U SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEIUaIbHOM  TEOpPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTpUYECKOro 3apsifga, cuia Awmmepa, cuia JlopeHna, 3akoH
AJNEKTPOMArHUTHOM  WHAyKuuu, npaBuino Jlenma, cBa3p  DJIC
CaMOMHIYKIIMH B 3JIEMEHTE 3IEKTPUUECKOM LIEMU CO CKOPOCThIO U3BMEHEHUS
CWIBl TOKa, TNOCTYyJaThl CHELHAIBHOM TEOPHUH OTHOCUTEIBHOCTU
OWHIITENHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SABJICHHUS, UCTIONB3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA IS
doToapdekra, mepBblil U BTOPO MocTynaThl bopa, MpUHIIMIT COOTHOLIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUs 3apsSAOBOTO M
MacCOBOTO YUCEJN U SHEPTUHU B SIEPHBIX PEAKLUIX, 3aKOH PAJUOAKTUBHOTO
pacnana);

ONHUCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIOJIb3Yys BEIUYHMHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO OIS, TOTEHIMA 3JIEKTPOCTATUYECKOTO
NOJISI, Pa3HOCTh TMOTEHLMAJIOB, JJIEKTPOJABIKYIIAs CUjIa, WHAYKIUSA
MarHUTHOTO TMOJIsl, MarHUTHBIA TOTOK, cuia AMIiepa, MHIYKTUBHOCTbD,
ANIEKTPOJBIKYINAST CUJIA CAMOMHAYKIIMM, HSHEPTrUs MAarHUTHOTO TOJIsS
MIPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TOJTHAS SHEPTUSL, SHEPTHUS
MOKOSI CBOOOIHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO
W 3apsij SApa, SHEPTUS CBSI3U Apa;

OOBSACHATH  OCOOEHHOCTH  MpPOTEKaHHUs  (U3MYECKUX  SIBJICHUM:
AJIEKTPOMArHUTHAsE UHIYKLHS, CAMOMHIYKLIUSI, pe30HaHC, UHTephepeHIus
BOJIH, Ju(pakuus, [AUCIEpPCHs, TMOJHOE BHYTPEHHEE OTpakEHUE,
doTornextpuueckuit 3¢ ekt (hotodrddexr), anbda- u 6era-pacnaasl saep,
raMmma-u3iaydeHue saep, Gu3nueckue NpUHIUIbI CIEKTPATbHOTO aHAIW3a U
paboThI J1a3epa;

ONpENENATh HaIlpaBiIeHUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHMKA C
TOKOM, CHJIbI AMriepa u cuJiibl JIopeHna;

CTPOUTH N300pakeHHe, CO3JaBaeMOE TIIOCKUM 3€pKaJloM, TOHKOM JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOINOJATAIONINE ACTPOHOMUYECKUE MOHSATUSA, TEOPUH U
3aKOHBI JJI1 aHajlM3a MW OOBACHEHUS (U3UUECKUX TMPOIECCOB,
INPOUCXOMSIINX B 3BE31aX, B 3BE3JHBIX CUCTEMAaX, B MEKIaJTaKTUUECKON
cpele; IBIKEHUs HeOECHBIX TeJ, BOIIONNHU 3BE3 1 Beenennoii;



IPOBOANUTH MCCIENOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM TNPSIMBIX HW3MEPEHHUH, NP 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yabTaTbl IOJYYEHHOM 3aBHCHUMOCTH
¢u3nyecKkux BEIMYUH B BHJIE TIpaduUKOB C YUYETOM aOCOJIIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JelaTb  BBIBOABI IO  pe3yjibTaTam
UCCIIEIOBAHUS;

IPOBOJNTH KOCBEHHBIE M3MEpEHUs (U3UUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTDH ONBITHI O MPOBEPKE MPENTIOKEHHONW TMIIOTE3bl: TUIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH
NOJIyYeHHbIE pEe3yJbTaThl U J€JaTh BBIBOJ O CTaTyce MNPEIJI0KEHHON
TUIOTE3bI;

ONMCBIBATH METO/IBI IOJYyYEHUSI HAYYHBIX aCTPOHOMUYECKHUX 3HAHUM;
coOJII01aTh MpaBUiIa 0€300aCHOr0 TPYyAa MPU MPOBEAECHUHU UCCIEIOBAHNUN B
paMKax  yd4eOHOTro  DJKCIEpUMEHTa,  MpakTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THbBIE 3aJa4d C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
¢u3nyecKkoil MOJENbl0: Ha OCHOBAaHMM aHaju3a YCIOBHUS BBIOMpPATh
(du3nuecKkue MOJIEeNM, OTBEYarolue TpeOOBaHUSAM 3a/ayd, MPUMEHSThH
(GbopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3UYECKUX TEOPHM
OpU HKCIOJb30BAaHUM MATEMaTUYECKMX METOJOB pElIeHUs  3ajad,
IIPOBOJUTH PacU€Thl HA OCHOBAHWH MMEIOIIMXCS JAaHHBIX, aHAJIU3UPOBATh
pe3yapTaThl U KOPPEKTHUPOBATH METOABI PEUICHUS C YUETOM IOIYUYEHHBIX
pe3yNbTaTOB;

pelaTh KayeCTBEHHbIE 3aJauyM, TPEOYIIIHe MNPUMEHEHUS 3HaHUU U3
pa3HbIX pa3lieloB Kypca (PU3HKH, a TAKKE€ MHTErpaluy 3HAHUM U3 JPYrUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPAaUBaTh JIOTHYECKYIO
LEMOYKY PacCy>KJI€HUH C ONIOPOM Ha U3YUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3HYECcKue SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB pabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MPUBOAUTH TPUMEPHI BKIIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOLIECCOB OKPYXAIOLIEr0 MUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHaJIM3UPOBATh U OLICHUBATH MOCIEICTBUS OBITOBOM U MPOU3BOJICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3AHHON C (PU3MYECKUMH MPOLIECCaMU, C
MO3UINI KOJOTHYeCKOl 0€30MacHOCTH, MPEACTABICHUH O palliOHATIEHOM
IPUPOJIONOIB30BAaHUM, & TAK)KE PA3yMHOM HCIOJb30BAaHUU JOCTHKEHUM



HAyKl M TEXHOJOTMH JUId JaJbHEHIIEro pa3BUTHSA YEJIOBEYECKOIO
00I11eCTBA;

® MPUMEHSTH Pa3IMYHbIC CIOCOOBI paboThl ¢ MHpOpPMaLUEeH (HU3UYECKOTO
COJEpPKAaHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ITOM HUCIOJIH30BaTh COBPEMEHHBbIC HH(POPMAIMOHHBIC
TEXHOJOTHH I TIOMCKa, TepepaboTKM M TPEIbSIBICHUS y4eOHOW W
HAYYHO-TIOMYJISIPHON MH(OpMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uHpOpMallMY, IOJYYEHHON U3 pa3MYHbIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyl0  HMHQOpMAIMI0O U  OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHWU, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

® TIPOSIBIIATH OpraHMU3alIOHHBIE U N03HABaTEIIbHBIE YMEHMUS
CaMOCTOSITENILHOTO MPUOOPETEHUSI HOBBIX 3HaHUH B IPOLIECCE BHIMOIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

e paboTaTh B TPYINIE C HCIOJHEHHWEM PAa3TUYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATFHO PACPEACNATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJIeKBaTHO OIICHWBATH BKJIAJ Ka)XJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

® MPOSIBJIATH MOTHUBALMIO K Oyayiiel mpodecCHOHaIbHON NeATEeIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHMUE

11 KUIACC
KoJsmn4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Ne i/ Konrpoasnsie | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. JIEKTPOAUHAMMUKA
bubnunoreka LIOK
11 M 14
ATHITTHOE HoTe https://m.edso0.ru/39859ef1
bubnunoreka LIOK
12 13 1
SMEKTPOMATHHTHAS HHIYKUHA https://m.edso0.ru/39859ef1
Hroro no paznemny 27
Pa3nen 2. KOJIEBAHUWS 1 BOJIHbBI
bu6nmorexa LIOK
2.1 M 1
CXHIECKHC KoneOars 0 https://m.edso0.ru/39859ef1
bu6nmorexa LIOK
2.2 DJeKTpOMarHUTHBIE KOJIEOaHHS 15 https://m.edso0.ru/39859ef1
53 MexaHn4YeCcKHe U JIIEKTPOMArHUTHBIE 10 1 bubmmnoreka HOK
' BOJIHBI https://m.edso0.ru/39859ef1
bubnunorexa LIOK
2.4 25 1
Orritica https://m.edsoo0.ru/39859¢f1
Hroro no pazneny 60
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH
but6mmorexa [IOK
3.1 0] CTO 5 1
CHOBR! https://m.edso0.ru/39859ef1
Hroro no paznemy 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1 Kopmyck 0-BOJIHOBOM Jiyasnun3 15 bubmmorexa LIOK
: I SIPHO-BOJIHOBOM H3M
PHYCEYIP " o https://m.edsoo.ru/39859ef1
bub6nmoreka [IOK
42 Dusitka atoma > https://m.edsoo.ru/39859ef1
43 ®du3rKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubmuorexa [IOK
' YaCTHI] https://m.edso0.ru/39859ef1
Hroro mo paznery 25

Pazgen 5. 3JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU

51 5 o 12 bubnunoreka LIOK
. JIEMCHTHI ACTPOHOMUU H acTPO(PH3UKU https://m.eds0o.ru/39859ef1
Hroro no paznemny 12
Paznen 6. PUSUUYECKUMN TPAKTUKYM
. bu6morexa [JOK
61 DUSHIECKHH MpaKTHiyM 16 16 https://m.edsoo.ru/39859ef1
Hroro no pazneiy 16
Paznen 7. OBOBILIAIOLUIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
MPEIMETHOTO COJICP KAHUS U OTIBITA bubmmnoreka [JOK
7.1 . 15
NEeSTENILHOCTH, TPUOOPETEHHOTO MTPH https://m.edsoo.ru/39859ef1
u3yuennu kypca gusuku 10 — 11 xaccon
Hroro no pazneny 15
bubnmnorexa LIOK
PesepBHOE Bpemst 10 https://m.edso0.ru/39859¢ef1
BIIEE KOJIMYECTBO YACOB IT
OBbII] O CTBOYACOBIIO 170 16

[NPOT'PAMME



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

IHHOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
N KouunyecTBo 4acoB Jara JIeKTPOHHBbIE IU(PPOBbIE
Tema ypoka Konrpoabnsie | IIpakruyeckue oOpasoBaTejbHbIe
n/n Bcero U3yYeHUS
padoThI padoThI pecypcsl
BBOaHBIN HHCTPYKTAXK.

1 BsaumoeiicTBye IIOCTOSTHHBIX 1 02.09 bubnunorexa LIOK
MarHUTOB M TIPOBOJJHUKOB C TOKOM. https://m.edso0.ru/487a8593
MaruutHoe nosie. ['unoresa
Awmnepa
BexTop MarHuTHOM MHIYKIIUY.

5 [IpuHIMI cyneprno3unuu 1 02.09 bu6nmorexa LIOK
MarHUTHBIX oJiei. JInHuu https://m.edsoo.ru/4clabcch
MarHUTHON UHIYKIIUU

3 MarsuTHO€ 110J1€ IPOBOAHUKA C 1 04.09 bubmuoteka [IOK
tokoM. OmbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amniepa, e€ HanpaBJieHUE U 1 07.09 bubmuoteka [IOK
MOJIYJTb https://m.edsoo.ru/26d9c5ba

bu6nmorexa LIOK

> fdzﬁ;}z{i);aﬁi: cie AMIiepa, o L 07.09 https://m.edsoo.ru/a37a0c21
IIpumenenue 3akoHa AMmepa. bubmuoreka [IOK

6 1 09.09
DJIeKTPOU3MEPHUTEIbHBIC TIPHOOPHI https://m.edsoo.ru/ad7718d7
Cwuuta Jlopen1ia, e€ HanpaBlIeHHE U
MOJyJib. JIBUYKEHHE 3apSyKEHHOM bubnuotexa [JOK

7 1 09.09
YaCTHUIIBI B OAHOPOJTHOM https://m.edsoo.ru/c97afaal
MarHMTHOM T0JI€

but6mmoreka [IOK
8 Pemmerre 331 1 1109 https://m.edsoo.ru/504e98c7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7

but6mmoreka [IOK

o Pabora cuutst Jlopetiita 14.09 https://m.edsoo.ru/d518be4b
bu6nmorexa [IOK
10 Pewerre sazad 14.09 https://m.eds00.ru/93617bd9
11 12;: povareT, Tapa-n 16.09 Paomrorexa [1OK
PP > 1P ' https://m.edsoo.ru/30ff9608
JIMaMarHeTUKH
12 geCHO(])SEZIreH:;Z(I(C;B?[ UMCHEHUE 16.09 Bubmmorexa HOK
PP P ' https://m.edsoo.ru/0b58190a
(beppoMarHeTHKOB
13 Pemenune 3amad 1o reme 18.09 bubnunoreka LIOK
"MaruutHoe noje" ' https://m.edsoo.ru/5b55¢307
1 Pertenuie 3amay mo reMe 91.09 bu6nmorexa LIOK
"MaruuTHO€ 1moie" ' https://m.edsoo.ru/41c4ae8a
& SIBnenne BH;IIZFpOOMa;“HI/I(;[H;)I/I . BuGmorexa [OK
uHAYKIUA. [T0TOK BEKT .
AV . P https://m.edsoo.ru/b3efalcl
MarHUTHON WHIYKITHN
bubnmorexa LIOK
16 SAC mraykum 23.09 https://m.edsoo.ru/48150bd8
17 3aKOoH AJIEKTPOMArHUTHON 93.09 bubmuoreka [IOK
uHaykuu Dapanest ' https://m.edsoo.ru/a6dec188
18 Buxpesoe a1ekTpudeckoe moiie. 9509 bubmuoreka [IOK
Toku ®yko ' https://m.edsoo.ru/15abe140
19 OJC uHayKIuu B ABUKYIIUXCS 98.09 bubnmnoreka [JOK
MPOBOTHUKAX ' https://m.edsoo.ru/0235cc02
but6mmorexa [IOK
20 Pemeriie saza 28.09 https://m.edsoo.ru/4dfda618
b K
21 [Tpasuiio Jlenma 30.09 nomworexa LIO

https://m.edsoo.ru/bbc22726



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

WNunyktuBHoCTh. KaTyiika

bubnunoreka LIOK
22 .
HIVLYICTHBHOCTH B Tt 30.09 https://m.edsoo.ru/621eae9d
ITIOCTOSAHHOI'O TOKa
93 SBnenune camonnaykuuu. 1C 02.10 Bu6muotexa [JOK
CaMOMHIYKITUH ' https://m.edsoo.ru/7ee60ca8
6]
4 ' ' https://m.edsoo.ru/b3cOad1l
DNIEeKTpOMarHuTHOE ToJie
bubnuoreka [{OK
25 Pemertte sazat 05.10 https://m.edso0.ru/88f69d2b
26 241621(1){61/11261'1[{: :eizHCTeMamgaum 07.10 bubmorexa LIOK
. \ ' https://m.edsoo.ru/76484025
DNEKTPOANHAMHKA
97 KonTtponsHast paboTa o teme 07.10 Bu6mmoteka [JOK
"DeKTpouHaAMKKaA" ' https://m.edsoo.ru/8ae09b98
5 | Coobormme xorctumn 0p10 | BubmoreraLOK
a ’ ' https://m.edsoo.ru/7¢1db385
FapMOHI/I‘ICCKI/IC KOJ'Ie6aHI/I$I
ome ev onebate ' https://m.edso0.ru/87ce9498
JABUXCHUU
OHepreTU4ecKoe OMHUCAHME.
20| romeomtscorm: rordummti 120 | BubmioreraIOK
P ' https://m.edsoo.ru/e3c99692
OHEPTCTUYCCKOTO U
KHUHEMATHUYCCKOT'O OITMCaHUs
b K
31 Ammuntyna u ¢a3za KoineOaHui 14.10 u6morexa LO

https://m.edsoo.ru/7a0c439a



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a

[Tepron u yactoTa KOJICOAHHIA.
[Tepuoa ManbIx cBOOOIHBIX

bubnunoreka LIOK

32 KoJicOaHHH MAaTEMATHYCCKOTO 14.10 https://m.edsoo.ru/e0399319
MasTHHKA. [leprnoa cBoOOaHBIX
KoJIeOaHUH MPY>KMHHOTO MasTHUKA
3aTyxaromue KojaeOaHus.

33 BBH}{,y)KI[EIIrIHLIe KOJIeOaHusl. 16.10 bubmorexa HOK

https://m.edsoo.ru/72e93d09
Pe3onanc
bu6nmoreka [IOK

34 ABToKonCOamHs 19.10 https://m.edsoo.ru/6add2644

bubnunoreka LIOK

35 Pernrenue 3amau 19.10 https://m.edsoo.ru/addeec71

https://m.edso0.ru/756123c5
Ypok-koHDepeHIus
36 "hlj[exaﬂnticr:meuxone6aﬂm B 21.10 buomiorexa LIOK
. https://m.edsoo.ru/8ef587be
MY3bIKaIbHBIX HHCTPYMEHTAX
O06001IeHNe U CUCTEMATU3 AT
37 3HaHI/IHI; 10 TEME "MexaHI/Iqu:KI/Ie 21.10 bubmmorexa LIOK
https://m.edsoo.ru/eb84182f
KoJiebanus"

38 DNeKTPOMarHUTHHIE KOJIeOaHusl. 93.10 bubnnorexa [JOK
KoneGarenbHbli KOHTYP ' https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b

39 aMIUIUTYIbI 3apsJia KOHJIEHCAaTopa 02.11 bubmuoreka [JOK
C aMIUTUTYIOW CHJIBI TOKA B https://m.edsoo.ru/093f9afl
KOJIeOaTeIbHOM KOHTYPE
3aK0H COXpaHEHHS SHEPTUHU B

40 I/I,Z[eaJ'IBHOI\}Z KOJ‘Ie6aTeJIII>)HOM 02.11 Bubmmorexa [IOK

KOHTYpe

https://m.edsoo.ru/d1e2d543



https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
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3aryxarolue 3JIeKTPOMarHUTHbIE

but6mmoreka [IOK
.B .
41 KoseOaHus. BeIHYX)IeHHbIE 06.11 https://m.eds00.ru/5e668619
ANEKTPOMArHUTHBIC KOJICOAHHUS
42 foelf erlf;};?ﬁ 1: OI;nielj: C;\O/IEHHHOFO 09.11 bubmorexa HOK
A pBH p ' https://m.eds00.ru/84836152
TOKa
Karymika uHAyKTHUBHOCTH B LI€TIN Bu6mumoteka [JOK
43 09.11
MEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa 1J1s1 3JIEKTPUYECKOM 1111 bu6nmnorexa LIOK
[CITH [IEPEMEHHOTO TOKA ' https://m.edsoo.ru/8bae38e6
MOMHOCTE IEPEMEHHOI0 TOKA.
AMIUINTYHOE U IEHCTBYIOLIEE bubnuoreka [IOK
45 11.11
3HAYEHUE CWIBI TOKA U https://m.edsoo.ru/lcac6c4c
HaIPsHKCHUS
bubnunoreka LIOK
46 P I 13.11
COHAC B SCKTPHACCKOM HemH https://m.edso0.ru/087506df
bubmmoteka IIOK
47 Pewenne sazaq 16.11 https://m.edsoo0.ru/al16836a4
WneanbHeblif Tpanchopmarop.
48 [IpousBoxacTso, nepenavya u 16.11 bu6nmorexa LIOK
NOTPeOICHNE DIIEKTPHUECKON ' https://m.edsoo.ru/f97418ae
SHEepPruu
DKOJOTHYECKHE PUCKU TIPU
o | momens merouan s | BomLOk
YALTYPa HCTOTMR30 . ' https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B IOBCETHEBHOM
KU3HA
50 Pemenue 3amau 18.11 bubmorexa HOK

https://m.edsoo.ru/ee6677ed



https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed

bubnunoreka LIOK

>l Pemerue 3anad 2011 https://m.edsoo.ru/7cab59f8
- 3O(zlo6nvleH;/IeeH (e:I/ICTeMaTI/BaI_[I/IS[ - BuGmorexa LIOK
HAHWH I10 TCM .
" " https://m.edsoo.ru/401024a9
:‘)J'IGKTpOMaFHI/ITHBIC KOHe6aHI/I$[
53 ?fae X;;leqiccil/lnifl?:;;{nqecKHX 23.11 bubmmorexa LIOK
P p ' https://m.edsoo.ru/a58e109f
BOJIH
bubnunoreka LIOK
54 i 25.11
CBOHCTBA MEXAHHUCCKHX BOIH https://m.edsoo.ru/d9ae1000
bubmuoreka [IOK
55 3BYK. XapaKTepUCTUKU 3ByKa 25.11 https://m.edso0.ru/138b609
" .
56 LHH fﬁf{f I;a? };IHSI:epHa:ZYK 27.11 bubmmorexa [IOK
y Up ' https://m.edso0.ru/7380038f
OKpY’KarolIen Cpeibl
bubmmoteka IIOK
S Pemenne sazias 3011 https://m.edsoo.ru/cfd918bf
58 I?IJ;CKTI;OMZI;HI/;THHS B;)J'IHLI. 30 11 Bu 6n1/10Te1<a ]_[ OK
qCHU KT MAaIrHUTHBIX .
y JICKTP https://m.edsoo.ru/714e5dbl
BOJIH
9 | Comtomss mmocmomammmt 0212 | DubmoreraLIOK
P ' https://m.edsoo.ru/d01b818c
BOJIH
0 | B i | B o
PHMCHCHHE 3]ICKTPO ' https://m.edso0.ru/49belf9e
BOJIH B TCXHUKEC U 6I)ITy
HpI/IHI_II/Il'IBI paI[I/IOCBSISI/I nu
61 TeneBuaenus. Paguosokamus. 04.12 but6mmorexa [IOK

DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpYKaloIlIeu cpebl

https://m.edso00.ru/9f96f1f8



https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8

62 KonrtponbHas paboTa 1o teme 07.12 bubmuotexa [JOK
"Konebanus u BOJIHBI" ' https://m.edsoo.ru/4f7985a0
63 Cger. 3aKOH MPSAMOJIUHEUHOTO 07.12 bubmuorexa [{OK
pacmpoCTpaHeHUs CBETa ' https://m.edsoo.ru/f9566406
P
64 ﬁéiff ia;j;niaeggxemme 09.12 Bubmorexa LIOK
P ' https://m.edsoo.ru/ea32d455
pacipoCcTpaHeHUs CBETa
65 Otpaxenue ceta. [lnockoe 09.12 bubmmoreka [JOK
3epkaiio. Cheprudeckoe 3epKaiio ' https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOTIOTHBIN bubmmoreka [JOK
66 . 11.12
1 OTHOCHUTECIIBHBIH 1MOKa3aTelb https://m.edsoo.ru/bc2e55cd
npenomiieHus. [loaHoe BHyTpeHHEe
OTpaKEHHE.
[IpenenbHbIl Yo MOJIHOTO
BHYTPCHHET'O OTPasKCHHUS
67 fae;cﬁiejaiz;izp;mmme 14.12 Bubmmorexa IOK
P ' https://m.edsoo.ru/49d830a9
MPEJIOMIICHUS CBETa
X i .
8 | coom. Caommattcocrus Sonoro. 1412 | Bromoreallok
’ ' https://m.edsoo.ru/d8elc3be
cBerta. [lBer
69 JIunzel. DokycHOE pacCTOSHHUE U 16.12 bubmuoteka [IOK
OTITUYECKAs CHJIA JIMH3BI ' https://m.eds00.ru/60441359
H o
. OC;}:OCHI/IC f3:6§a;KeHHH B 1o BuGmorexa 1IOK
JIMH3aX U X CHCTEMaX. .
https://m.edsoo.ru/bb53b1d5
VY BeJINYCHUE JTMH3BI
Perienue 3az[vaq Ha MTOCTPOCHUE BuGnmorexa LIOK
71 n300pakeHMi, OTydaeMBbIX C 18.12

IIOMOIIBIO JIMH3

https://m.edsoo.ru/5a868f09



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
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https://m.edsoo.ru/5a868f09

but6mmoreka [IOK

72 I'ma3 kak onTuyeckas cucreMa 21.12 https://m.edsoo.ru/ecd480a2
73 iefﬁgfﬁjiﬁiﬁ'r?fﬁifﬂlecm 21.12 bubmmorexa LIOK
P P ' https://m.edsoo.ru/cd174a10
OIITUKHN
74 CKOopoCTh CBETa U METO/IBI €€ 9312 bubmmoreka [JOK
M3MEPEHUS ' https://m.edsoo.ru/f32aab06
bu6nunoreka LIOK
& Jlucniepeust caera 23.12 https://m.edsoo.ru/lel6ccbe
bubnunoreka LIOK
76 Hurepepenmns ceera 2512 https://m.edsoo.ru/5fc0c638
. 50repeHTHbge HMCTOYHUKU. - BuGmorexa LIOK
CJIOBHA HADIIONCHHA ' https://m.edso0.ru/c6416d48
MaKCI/IMy'MOB nu MI/IHI/IMYMOB
bubnunoreka LIOK
8 Pemenne sazas 28.12 https://m.edsoo.ru/3061de2b
bubnmorexa LIOK
” Tpnvenerne nutepheperium 30.12 https://m.edsoo.ru/668edbc8
bubmmoteka IIOK
80 30.01
Jludpaiis ceera https://m.edsoo.ru/12ed04b5
81 JSI’ZIJ?(?;I/II(: ::;I:Iiﬂ Ie)j;ls{e :ﬁiﬁmx 11.01 bubmorexa LHOK
A ' https://m.eds00.ru/f998d964
MaI(CI/IMYMOB
bubnunorexa LIOK
82 Pemenne 3aza4 11.01 https://m.edsoo.ru/d58c411a
83 [TonepedHOCTH CBETOBBIX BOJIH. 13.01 bubmuoreka [IOK
[Monsipusanus cBeTa ' https://m.edsoo.ru/e9890fe9
b K
84 Pemenue 3amau 13.01 nomworexa LIO

https://m.edsoo.ru/c56¢8158



https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
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bubnunoreka LIOK

85 CBeToBBbIE IBIIEHUS B IPUPOJIE 15.01 https://m.eds0o.ru/0h36363d
36 O060011IeHNE U cCUCTEMATU3ALIHS 18.01 bu6nmorexa [IOK
3HaHui 1o Teme "Onruka” https://m.edsoo0.ru/8al4748b
87 KontposbHas pabota 1o teme 18.01 bubmuorexa [JOK
«OnTHKay» ' https://m.edsoo.ru/82315dd4
I'paHuUIBI TPUMEHUMOCTH
88 KJIaCCHYCCKON MEXaHUKH. 3aKOHBI 20.01 bu6nmorexa [IOK
AJIEKTPOMHAMUKY U IPHUHIIATT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEJILHOCTH
89 [TocTynatel cienuaabHON TEOPUH 20.01 Bbu6motreka [JOK
OTHOCHTEJIEHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOM
unrtepsai. [IpeobpazoBanus
9 Jlopenua. YcinoBue npu4rHHOCTH. 99 01 bubnnorexa [JOK
OTHOCHUTETBHOCTh https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMe [JICHHE
BPEMEHH U COKPAIICHHUE JTUHBI
01 DHeprusi ¥ UMIYJIbC 2501 bubnnorexa [JOK
PEIATUBUCTCKOMN YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBsI3b MacChI ¢ SHEPTHUEH U
92 HUMITYJIbCOM peHﬂTHI;HCTCKOfI 25.01 bubmmorexa LIOK
https://m.edsoo.ru/b6258ffa
YaCTHUIIBI. DHEPTHUS MTOKOS
bubnunorexa LIOK
93 PaBHOBECHOE TEIIOBOE U3ITyUYEHUE 27.01 https://m.eds0o.ru/f54035a5
bubnmnorexa LIOK
o4 3axon emermenis Buta 21.01 https://m.edsi.ru/lcEff?EZ
95 I'unote3a M. I1nanka o KBaHTax. 99.01 bubnunorexa LIOK

DoTOHEI

https://m.edsoo.ru/a5ffa218



https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
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https://m.edsoo.ru/853a64fc
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https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218

bubnunoreka LIOK

% DHEPIHA H HMITYIEC (OTOHa 01.02 https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onbiter A. T 01.02 Bu6muoteka [JOK
Cronerosa. 3akoHbl (hoTodddexra ' https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIITEHA 115
bu6nmoreka [IOK
. "K n .
%8 doroddgperra. "Kpachas rpariiia 03.02 https://m.edsoo.ru/01ef4556
dhotordpdekra
99 Hasnenue cera. Onbitsl I1. H. 03.02 bubmmoreka [JOK
JleGenesa ' https://m.edsoo.ru/64b4f966
. bubnuorexa LIOK
100 BoHOBBIE CBOCTBA YaCTHI 05.02 https://m.edsoo.ru/f59cfcec
101 Bounnsl ae bpoiins. JljirHa BoJHbBI 08.02 bubnuoreka [{OK
ne Bpoiins u pasmepsl o6mactu ' https://m.edsoo.ru/5df8bafl
JIOKAJIU3AIMH IBUXKYTIIEHCS
JaCTHUIIBI
KopnyckynspHo-BoJIIHOBOM bubmuoteka [IOK
102 08.02
Tyau3m https://m.edsoo.ru/8ccab62a
103 Judpaxius 31eKTpOHOB Ha 10.02 bubmuoteka [IOK
KpHUCTaUIax ' https://m.edsoo.ru/30dbal8c
100 | wenpounpe, Coomomnss jogp | POmorera LOK
PONHP®. N ' https://m.eds00.ru/65783dec
HeomnpeaenénHocrel [ eitzenOepra
bubnunorexa LIOK
1 P 12.02
05 CLICHHE MPaQHHCCKiIX 33121 0 https://m.edsoo.ru/e70195bd
N bubmuoreka [{OK
106 Pemrenue pacuérHbix 3a1a4 15.02 https://m.edso0o.ru/ee9b3182
KonTponbHas pabota 1o remam:
bu6 OK
107 "OcnoBel CTO", "KopmyckynsipHo- 15.02 Homorexa I

BOJIHOBOM Jyanu3m"

https://m.edsoo.ru/c3de891a
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OMBITHI IO UCCIEIOBAHUIO

bubnuorexa [JOK
108 cTpoeHus atoMa. [lnanerapHas 17.02 https://m.e ds;é.ru 1312b750a
Moenb atoma Pesepdopaa
bubnmoreka [IOK
109 Hoctynarst bopa 17.02 https://m.edsoo.ru/404dfa9a
110 Bunel ctiektpoB. CiekTp ypoBHE# 19.02 bubmuorexa [{OK
SHEPIUU aToMa BOAOPOa https://m.edsoo.ru/cf74blla
11 CrnoHTaHHOE U BBIHYKIECHHOE 94,02 bu6nmorexa [IOK
U3JTy4eHHE CBEeTa https://m.edsoo.ru/f945d85c
bubnuoreka [{OK
112 Jazep 24.02 https://m.edsoo.ru/2288a0c4
113 Hyxnonnas mozens sapa 96.02 bu6nunorexa LIOK
[eiizenOepra-lBaneHko. 3aps u https://m.edsoo.ru/34ada5de
MaccoBOE€ YUCIIO sipa. M30Torbl.
PaamoakTMBHOCTB
3aKoH paJ0aKTUBHOTO paclaja.
CBoiicTBa HOHU3UPYIOIIETO
114 W3JTyYEeHUSI. BJH/IstI/}Ile B 27.02 bubnrorexa LIOK
https://m.edsoo.ru/aab98bef
PaJIMOAKTUBHOCTH Ha )KUBBIC
opranusmsl. Jlo3umerpust
DHeprusi CBSI3u HyKJIOHOB B si/Ipe.
Snepusie cunbl. Jlepexkt maccbl
siapa. SnepHbie peakuuu. SaepHele
115 pesKTOpBI?HpogﬂeMH ’ 01.03 Bubmmorexa IOK

YIPAaBIIIEMOTO TEPMOSIEPHOTO
CHHTE3a. DKOJIOTUYECKUE aCTIEKThI
pa3BUTHS SAAEPHOMN dHEPTETUKH

https://m.edsoo.ru/ff1758d0



https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
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Mertobl perucTpauu u
HCCIIEIOBAHUS DJIEMEHTaPHBIX
yactull. DyH1amMeHTaabHbIC
B3aUMOJICUCTBUSI. bapuoHsl,

bubnunorexa LIOK

116 01.03
ME30HBI U JIEIITOHBI. https://m.edsoo.ru/1ac08a5b
[IpencraBnenne o CtannapTHOU
Moenu. KBapk-TiitooHHas MOJIENb
aJIpOHOB
du3uka 3a npeaeaaMu
C I . Té
117 M;:: H:ap THH::MBEIZTS; rj;Haﬂ 03.03 brbmmorexa LIOK
P P ' https://m.edsoo.ru/c026fd37
EauHCTBO (pM3NYECKOM KapTHUHBI
MHpa
118 Oransl pa3BUTHS aCTPOHOMUMU. 03.03 Bbu6motreka [JOK
3HaYeHUE aCTPOHOMHUU ' https://m.edsoo.ru/ad73e145
[IpumeHrMOCTh 3aKOHOB (PU3UKU bubmmnoreka HOK
119 05.03 )
111 OOBSICHEHUS! TIPUPOJIBI https://m.edso00.ru/39c44028
KOCMHYECKHX 00BEKTOB. MeTOo bl
ACTPOHOMUYECKUX UCCIETOBAHUMN
C
o | o ovy | Dok
- palt ’ ' https://m.edsoo0.ru/4877aale
BHeaTMoc(epHasi aCTPOHOMHUS
- Bun 3Bé3f{Hor0 neoda. Co3Be3aus, BuGmorexa [OK
SIpKHE 3BE31b], INIAHETEI, HX
P AR, ’ 10.03 https://m.edsoo.ru/aac588eb
BHINMOE JIBIDKEHHE
Conneunas cucteMa. CoJHILE. 12.03 BuGmorexa [OK
122 ComnHeuHast akTUBHOCTb. ICTOYHHUK

sHepruun CoJiHIa U 3BE3]1

https://m.edsoo0.ru/22748eb4



https://m.edsoo.ru/1ac08a5b
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3BE3bI, NX OCHOBHBIE
XapakTepucTuku. Jluarpamma

but6mmoreka [IOK

123 "CIeKTPaJIbHBIN KJ1ace — 15.03 https://m.edso0.ru/42169944
CBETUMOCTB"

124 3Be3 bl ITIaBHOM bubnunoreka LIOK
MOCJIEIOBATEIILHOCTH 15.03 https://m.edsoo.ru/b3ch766¢
BnyTtpennee ctpoeHue 3BE3 1.

CoBpeMeHHBbIE MTPEACTABICHUS O
125 Hpoicxoxcz[eﬂnnpnﬂa]somounn 17.03 bubmorexa HOK
. https://m.edsoo.ru/d09da494
Comnnna u 3B€371. DTamnbl )KU3HU
3BE3M
Muieunsbiit [lyTe — Haia
126 lNanaktuka. TyI/IHI)I rajakTHK. 17.03 bubmrorexa LIOK
B https://m.edsoo.ru/7cd10a0a
UYEpHbIe IBbIPHI B Apax TalaKTHK
Bcenennas. Pacimupenue 19.03

127 Bcenennotii. 3akon Xa06ua. bubmuoreka [IOK
Teopwust BonbIioro B3phiBa. https://m.edsoo.ru/3dbdf0d2
PenukToBoe n3iydenue

128 MacutaGHast CTpyKTypa 9903 bubmuoteka [IOK
Bcenennoii. MeraraiakTiuka https://m.edsoo.ru/ce234633

129 Hepewénnrie npoOiaembl 9903 bubmmnoreka HOK
aCTPOHOMHH https://m.edsoo.ru/d37d9ffe
Pu3NYECKU IPAKTUKYM 110 TEME
"HcceqoBanne MaroiuTHOTO OIS
MMOCTOSTHHBIX MAarHUTOB' WX

130 "HcciienoBaHue CBOMCTB 94.03 bubnunorexa LIOK

(dheppoMaraHeTukoB" UiIn
"UccnenoBanue JEHCTBHS
MMOCTOSIHHOTO MarHWTa Ha PaMKy C
TOKOM"

https://m.edsoo.ru/67361aef
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https://m.edsoo.ru/3dbdf0d2
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131

®u3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue cunbl Amrepa" uinu
"N3y4yeHre 3aBUCUMOCTH CHJIbI
Amrepa oT cuiibl TOKa" WK
"OnpeneneHne MarHuTHOM
MHJIyKUIUHA Ha OCHOBE U3MEPEHUs
cuibsl Amnepa"

24.03

bubnunorexa LIOK
https://m.edsoo.ru/fcae91e9

132

Du3nYECKUi MPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS
3JIEKTPOMArHUTHON UHIYKIUU"
unu "OnpeneneHue HHIYKITUI
BUXPEBOTO MAarHUTHOTO MOJIs"

26.03

https://m.edsoo.ru/c36658da

133

Pu3HYECKU IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS
camonnaykiuu'" i "Coopka
MOJIETH 3JIEKTPOMArHUTHOTO
reseparopa”

05.04

bubnunoreka LIOK
https://m.edsoo.ru/b8fb6391

134

@uU3NYECKUil MPAKTUKYM 110 TEME
"U3mepenue neproa cBOOOTHBIX
KoJ1e0aHUN HUTSIHOTO U
MPYXUHHOTO MasiTHUKOB"

05.04

bubmmoteka IIOK
https://m.edso0.ru/5d159d35

135

Pu3NYECKUl TPaAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTUH B
IIPYXUHHOM MasiTHUKE"

07.04

bubmmoteka IIOK
https://m.edsoo.ru/a28026hd



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd

136

@u3NYECKU IPAKTUKYM 110 TEME
"MccnenoBanue NEPEMEHHOT0 TOKa
yepe3 MoCIe0BaTENbHO
COEIMHEHHBIE KOHJIEHCATOD,
KaTyIIKy ¥ Pe3UCTop" Wi
"UccnenoBanue padoThI
HMCTOYHHKOB CBETA B LICTIH
MEepEeMEHHOT0 TOKa"

07.04

bubnunoreka LIOK
https://m.edsoo.ru/89dc2d90

137

@uU3NYECKUM PAKTUKYM I10 TEME
"N3ydeHne napamMeTpoB 3ByKOBOM
BOJIHBI"

09.04

bubnunoreka LIOK
https://m.edsoo.ru/bh100661a

138

Pu3HYECKU IPAKTUKYM 110 TEME
"NU3mepenue nmokazaresst
MPEJIOMJICHUS CTEKIIA" WK
"[Tonydyenue n300paxxeHus B
CHCTEME U3 IIJIOCKOTO 3epKaja U
JTUH3BI"

12.04

bubnunoreka LIOK
https://m.edsoo.ru/42569eal

139

Pu3NYECKUl TPaAKTUKYM I10 TEME
"HccnenoBalnne 3aBUCUMOCTH
(hOKyCHOTO paccTOSTHUS OT
BelecTBa (Ha MpUMEPE KUTKUX
nmuH3)" unn "U3mepenue
(hOKYCHOTO PacCTOSTHUS
paccenBarONMX JIMH3"

12.04

bu6nmorexa LIOK
https://m.edsoo.ru/b879fb3f

140

Pu3nYecKuil IPaKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEp(PEPEHIINH U MOJISIPU3ALUN
cBera"

14.04

but6mmorexa [IOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

141

@u3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITYJIbca U
SHEPIUH PEISATUBUCTCKUX YACTHULL
(o pororpadusm TpexoB
3apsKEHHBIX YaCTHI] B MATHUTHOM
nosie)"

14.04

bu6nmoreka [IOK
https://m.edso00.ru/63756¢47

142

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrosinHoM [1nanka
Ha OCHOBE MCCJIEJOBAaHUs
dhoTodrddexra" nam
"UccaenoBaHue 3aBUCUMOCTH
CUJIBI TOKA Yepe3 CBETOIHO] OT
HarnpspKkeHus "

16.04

bubmuoreka [IOK
https://m.edsoo.ru/eb916f82

143

PuU3HYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekrpa
pa3peKeHHOT0 aTOMapHOI0
BOJIOPOJIa ¥ U3MEPEHNE
nocrosinHoi Punbepra”

19.04

bubnunoreka LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3NYECKUl TPAKTUKYM I10 TEME
"UccnenoBanue pagnoakTUBHOTO
(hoHa c UCTIOJIb30BAaHUEM
nosumerpa" uinm "N3ydyenue
MOTJIOIIEHUS OeTa-4yacTuIl
ATIOMUHHEM"

19.04

bubmmoteka IIOK
https://m.edsoo.ru/c3dabebe

145

Pu3nYecKuil NPaKTUKYM 110 TEME
"HaOmroneHus 38€31H0T0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MIPWIOKEHUH 11 ONPEAEIICHUS
MIOJIOKEHHSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO J]aTy: OCHOBHBIE

21.04

bubnunorexa LIOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3ausi CeBepHOro Mmosyimapus
U SApKue 3BE3bI" UIN
"Habmonenus B reneckorn JIyHbl,
IJIAaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIIJIeHHUI"

O00011IeHNE U CUCTEMATHU3ALIS
3HaHuil. Pone ¢pusuku u
ACTPOHOMHUHU B YKOHOMHUYECKOM,

bubnunoreka LIOK

146 TEXHOJIOTMYECKOM, COLIMAILHON U 21.04 https://m.edsoo.ru/ad6ddeed
3TUYECKOM cepax JIesITeIbHOCTH
9eoBeKa
O06o01IeHre U cHCTeMaTH3aIus
3HaHuil. Poibs u Mecto pusuku u bubmmoreka [JOK
147 . 23.04
aCTPOHOMHH B COBPEMEHHOM https://m.edsoo.ru/18f19f7c
HAay4YHOHU KapTUHE MHpa
O06001IeHNe U CUCTEMATU3AIIHS
3HaHui. Ponb pusnueckoii Teopun
B (hopMHpOBAHUH MPEACTABIICHUI
0 (pusmueckoi KapTHUHE MHUpa, bubmuoteka [IOK
148 . 26.04
MecTO (PU3UYECKON KApTHHBI MUpa https://m.edsoo.ru/e7d400f4
B 00IIIEM psTy COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX
MIPEJICTaBICHUIA O IPUPOJIE
149 O06001IeHre 1 CHCTeMaTH3aIHs 26.04 bubmuoreka [{OK
3HaHui o teme "Kunemarnka" ’ https://m.edsoo.ru/b032fc4b
150 O0001IeHNE U CUCTEMATHU3AIIHA 28.04 but6mmorekxa [IOK
3HaHui o Teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06001IeHre 1 CHCTeMaTH3aIIHs 28.04 bubmuoreka [{OK

3HaHuM o teme "JluHamuka"

https://m.edsoo.ru/2dfbafch



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5

O0001IeHrE U cUCTEMATU3ALUS

bubnunoreka LIOK
152 I "C 30.04
SHATHIH HO TeM,,e ratiia https://m.edsoo.ru/3cca482e
TBEPAOIO Tella
- 0606H56HH6 eI/I (;I/I::;eMaTmaum - BuGmorexa [IOK
3HAHUM 110 TeMe "3aKOHBI )
| https://m.edsoo.ru/32a4d1a0
COXPAHCHHUS B MEXaHUKE
O000111eHE U CUCTEMATU3ALIHAS
154 3HaHu# 1Mo Teme "OCHOBBI 05.05 bubmuorexa [IOK
MOJICKYJISIPHO-KUHETHYECKOM ' https://m.edsoo.ru/ed440ca8
Teopuu”
155 | et w0 vent "Topmontmmauntca o705 | BuOmorexalOK
}? A ' ' https://m.edsoo.ru/c63f7c10
TermoBble MAILIMHEBI
O000111eH1E ¥ CUCTEMATU3 AL
156 3HaHUM 1o Teme "ArperaTHble 12.05 bubnnorexa [JOK
coctosiHus Belecta. Ma3oBbie ' https://m.edsoo.ru/1d36b5b1
nepexozs!”
O0001IeHre U CUCTEMAaTU3AIHS
157 3HAHUH [0 TeME "DIEKTPUUECKOE 12.05 bubmorexa HOK
" P ' https://m.edsoo.ru/3bf0def9
1oJIE
00600
158 | amasmitno rowe "Tloorommatt 1405 | Bubmorera LIOK
. ' https://m.edsoo.ru/71453ee6
AJIEKTPUUYECKHUI TOK
I o5 | Erommmaok
" ’ https://m.edso0.ru/3d40077a
Pa3IMYHBIX Cpeliax
O00011IeHIE U CUCTEMATH3ALIUS
b K
160 3HAHUH 110 TeMe "MarauTHoe 17.05 nosmotexa O

noJie"

https://m.edsoo.ru/3b4c06ae



https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae

PesepBHelit ypok. O600meHre 1

161 CUCTEMAaTH3aIMsI 3HAHUH 110 TEME 19.05 Bubmmorexa LIOK
,,H TEMATHSAIIDE SHATHI HO T M,, ' https://m.edso0.ru/053e2248
DNIeKTpOMarHuTHas! MHIYKIIHS
P 7 . 06006
162 cﬁiiiiziizpﬁﬁ 3HaIfI/II;IH ne: 1;;1 19.05 bubmorexa HOK
B ' https://m.edsoo.ru/d6310bfd
"MexaHnueckue kojaeOanus"
163 fﬁi?ﬁfﬁﬂpﬁﬁ 52555? Eﬁﬁﬁe 19.05 bubmorexa HOK
" B " ' https://m.edsoo.ru/5e2bb83d
DJIeKTpOMarHUTHBIEC KOJICOAHHUS
PesepBHeIil ypok. O600mICHHE 1
164 CHCTEMAaTHU3alMs 3HAHUH 10 TEME 91,05 bubnuoreka [{OK
"MexaHUYECKUE U ' https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJIHBI"
165 fezele)BI;HinOK.gof o e: HZ He 24.05 bubmrorexa LIOK
HMCTEeMAaTH3alIus 3HAaHUH 10 TeM .
" | B https://m.edsoo.ru/52ad1603
Orntuka
PesepBHbIit ypoxk. O606iueHI/Ie " BuGmorexa [IOK
166 cucTeMaTu3alus 3HaHUuH 1Mo TeMe 24.05
" " https://m.edsoo.ru/5becl1c65
OcuoBel CTO
PesepubIiil ypok. O6001eHIE 1
cucTeMaTu3anus 3HaHUH 110 TEME bubmuoreka [IOK
167 . 26.05
"KopiyckynsipHO-BOTHOBOM https://m.edsoo.ru/f7¢59d38
ayanusm”
168 fﬁiiﬁiﬁ?ﬁ?ﬁﬁ '3251?5; o Tone 26.05 buGmuorexa [IOK
" 1 " ' https://m.edsoo.ru/1f511654
®dusuka aToma
PeseprubIil ypok. O600mmeHNE 1
169 CHCTEMAaTHU3allMs 3HAaHUH 10 TEME but6mmorexa [IOK

"®du3uKa aTOMHOTO S7pa U
AJIEMEHTAPHBIX YACTHIL"

https://m.edsoo.ru/905c5ce0



https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0

PesepBHbIit ypok. O6001IeHNE 1

170 CHUCTeMaTHu3aIvs 3HAaHUH 110 TEMe 1 bubmorexa LIOK
HCTEMaTH3aIUs 3HAHUH 110 TEM
" . " https://m.edsoo.ru/2bffb94c
DeMeHTHI acTpO()U3UKH
OBIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOI'PAMME



https://m.edsoo.ru/2bffb94c

MPOBEPSAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI

11 KJIACC
Kon

NMPOBEPSIEMOT0
pe3yJibTaTa

111

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMBbI CPeHEro 001Iero o0pa3oBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJb U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOIN HayYHOW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKHU
M TEXHOJIOTHH, B MPAKTHUYECKON NEATENBHOCTU JIIOACH, LEIOCTHOCTh U
SIMHCTBO (PU3NICCKON KapTHHBI MHPA

11.2

YuuTheIBaTh rpaHullbl MMPUMCHCHUA H3YUYCHHBIX CI)I/ISI/I‘IGCKI/IX MOI[GJ'IGIZZ
TOYCUHBIN E)JICKTpI/I‘IeCKI/Iﬁ 3apsan, AacpHad MOACIIb aTOMa, HYKJIOHHAaAg
MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN CI)I/IBI/I‘IGCKI/IX 3aJa4

11.3

PacniosnaBath (usmueckue siBieHUs (MPOIECCh) W OOBSICHATH HX Ha
OCHOBE 3aKOHOB 3JICKTPOJIMHAMHUKH M KBAaHTOBOW (DM3UKHU: IEKTPHUECKAs
IIPOBOAMMOCTbD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aUMOJCHCTBUE MAarHUTOB, DJEKTPOMArHUTHAS WHIYKIWS,
JieicTBUE MAarHUTHOT'O T10JIs1 Ha IPOBOJAHUK C TOKOM U JIBHKYIIMICS 3apsi,
3JIEKTPOMAarHUTHbIE KosiebaHus U BOJIHBI, pSMOJIMHEHHOe
pacrpoCcTpaHeHHE CBeTa, OTpaXeHHe, NperoMIIeHue, HHTepdepeHuus,
JUdpakius ¥ NOJsSpU3aLus CBeTa, TUCIepCHsl CBeTa, (POTOIIEKTPUUECKHUIA
abdext (poroaddexT), cBeToBOE AaBICHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIEKTpa aroMa  BOAOPOJAa, €CTECTBEHHass M  HCKYyCCTBEHHas
PaaO0aKTUBHOCTh

114

OnuceIBaTh N3y4YEeHHBIE CBOICTBA BEIIECTBA (IJEKTPUUECKHE, MATHUTHBIE,
ONTHUYECKUE, DIEKTPUUECKYI0 NPOBOJAMMOCTh pA3IUYHBIX Cpel) H
AIIEKTPOMAarHWTHbBIE SIBJIEHMS (IPOLECChl), HUCHONB3Ys (U3NYECKue
BEJIMYMHBI: DJEKTPUYECKUH  3apsal, CHJla TOKa, JJIEKTPUUYECKOE
HalpsDKEHUE, 3JIEKTPUYECKOE COMPOTHBIIEHHE, Pa3HOCTh MOTEHIHAJIOB,
O/1C, pabora Toka, MHAYKIMS MarHUTHOTO TOJs, cuia Amrepa, cuia
JlopeHnia, WHAYKTUBHOCTb KATyIIKH, OJHEPIHsl JJIEKTPUYECKOTO U
MarHUTHOTO TMOJIEH, Mepuoa M yacToTa KojeOaHH B KosiebaTeabHOM
KOHType, 3aps] M Ccujla TOKa B IIpOLEcCEe TapMOHHUYECKUX
AIIEKTPOMAarHUTHBIX KoJjeOaHuM, (POKyCHOE pacCTOSIHHME U ONTHYecKas
CWJIa JIMH3bI; MIPU ONMHUCAHUU MPABUIBHO TPAKTOBAaTh (PU3NYECKUI CMBICI
UCIIOJIb3YEMBIX BEJMYMH, WX OOO3HAUEHMsS] W EIUHUIBI, YyKa3bIBaTh
(dbopMyIibl, CBA3BIBAIONINE JIaHHYI (U3NYECKYIO BEIMYHHY C JPYyTUMH
BEIIMYMHAMU

11.5

OnuceiBaTh M3YYEHHBIE KBAHTOBBIC SIBJICHUS M TPOIECCHI, HCIOIB3YS
du3MUYeCKue BETUYHHBI: CKOPOCTh OSJEKTPOMATHUTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, OJHEPrusi M HMIyJIbC (OTOHA, TEPUOA
MOJTypacrnaza, YHeprusl CBSI3M aTOMHBIX siiep; MPU OMHCAHUU TPaBUITBHO




TPAaKTOBaTh  (PU3MYECKUIl  CMBICI  HUCMOJB3yeMBIX  BEIMYHMH, HX
0003HAYCHHS U CIUHHMIIBI; YKA3bIBATh (DOPMYJIbI, CBSI3bIBAIOIINE TAHHYIO
GU3MYECKYIO BETHMUYMHY C JPYTMMH BEIWYMHAMHU, BBIYUCIATH 3HAUCHHUC
(bu3HUECKOi BeTHUUHBI

11.6

AnanusupoBaTh  (u3MYecKMe TPOLECChl M SBIEHUSA, HCIHOJb3Ys
¢usznyeckue  3aKOHbl M OpUHOMOBL:  3akoH  OMa,  3aKOHBI
[I0CJIeI0BATENbHOIO U MapajlyIeIbHOTO COEUHEHUSI IPOBOJHUKOB, 3aKOH
Jlxoynsa — JleHnma, 3aKkOH DJIEKTPOMAarHUTHOM MHIYKLUH, 3aKOH
MPSIMOJIMHENHOIO PAacIpOCTPAaHEHUs] CBETA, 3aKOHbI OTPAXEHUS CBETa,
3aKOHBI IPEJIOMIICHUS CBETa, ypaBHEHHE DiHIITEHA A5 poTodddekra,
3aKOH COXpPaHEHHUS HHEPrHM, 3aKOH COXPAHEHHS WMIIYJIbCa, 3aKOH
COXPAHEHMs 3JIEKTPUYECKOro 3apsia, 3aKOH COXPAHEHHsS MacCOBOTO
yucia, nocryiatsl bopa, 3aKOH pajMOAaKTHBHOIO pacmaja; MpU 3TOM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIPAYKEHHUE U yCJIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

11.7

OnpenensaTh HampaBlieHHE BEKTOpPa WHAYKIUH MArHUTHOTO  MOJIS
MMPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeniia

11.8

Crpouth U ONUCHIBATH M300paKEHUE, CO3AABAEMOE IIIOCKUM 3€pKaJIoM,
TOHKOM JIMH301

11.9

BBITIONTHATE AKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (DM3MYCCKHUX SBICHUHN H
MPOIIECCOB C KCIIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX H3MEpPEHUH; TpH
sToM (opmynupoBaTh mpobiemMy (3amady) M TUNOTE3y Yy4eOHOTro
IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPENIOKEHHOTO 000pYAOBaHUs,
MIPOBOJUTH OTBIT U (HOPMYJIUPOBATH BHIBOJIBI

11.10

OCYHIGCTBJ'ISITI) MMpAMBbIC 1 KOCBCHHBIC U3MCPCHUA (1)I/ISI/II-IGCKI/IX BCJIMYHH,
IIpru 3TOM BBI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 HU3MCPCHUS U UCIIOJIB30BATH
MN3BCCTHBIC MCTO/IbI OIICHKHU HOFpCIJ.IHOCTCfI H3MepeHHI>i

11.11

UccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIIMYMH C HCIOJIH30BAHUEM
MIPSIMBIX U3MEPEHUI; TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNnbTaThl TMOTYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUJIE
TaOIuIl ¥ TpauKOB, JeNaTh BBIBOBI IO PE3YJIbTaTaM HCCIIEIOBAHMUS

11.12

CobmronaTh paBuiia 0€30MacHOTO TPy ia MIPU MPOBEICHUH UCCIISOBAaHUHN
B paMKax Y4eOHOTO OJKCIHEPUMEHTa, Y4eOHO-MCCIEeNOBATEIbCKOW U
HpOGKTHOﬁ JACATCIIBHOCTH C MCITOJIB30BAHUEM U3MEPUTCIIBHBIX YCTpOﬁCTB
1 1a60paTOpHOTO 000PYTOBAHUS

11.13

Pemarp pacu€THbie 3a7auu ¢ SIBHO 3aJaHHOW (PU3NYECKOW MOJEINbIO,
UCIOINB3Ysl PU3NYECKUE 3aKOHBI U IPUHIIMITBI; HA OCHOBE aHAJIN3a YCIOBHS
3a/1a4¥ BEIOUpaTh (PU3HUECKYIO MOJIEIb, BBIICNIATh (GU3NIECKUE BETUIHHBI
u GopMynbl, HEOOXOAUMBIE I €€ PEIICHHs, MPOBOJIUTh PACUETHI
OIICHUBATh PEATBHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3UIECKON BETUIHHBI




11.14

Pemats KaueCTBCHHBIC 3a/1a4u: BBICTPaUBaTh JIOTUYECKU
HENPOTUBOPEUMBYIO LIENIOYKY PACCYKICHHUIN C OMOPOM HAa U3YUYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

11.15

Hcnonp3oBath mpu  pemieHHMH  y4yeOHBIX  3aJa4  COBPEMEHHBIC
nH(OpPMALIMOHHBIE TEXHOJOTUU JJI TOHUCKA, CTPYKTYpPHUpPOBaHUS,
UHTEpIpEeTallMi U MPEACTaBICHHUS Y4YeOHOH U Hay4YHO-IOMYJISIPHOI
nH(pOpMalIUY, TMONYYEHHOM W3 Ppa3IMYHbIX HCTOYHHMKOB; KPUTHUYECKU
aHAJTM3UPOBATH NOTyYaeMyr0 HH(POPMAIHIO

11.16

OOBSICHATH TNPHHLUIBI JIEHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuuyaTh YCJIOBUA HX O€30MaCHOrO HCIOJIb30BaHUS B
IIOBCEIHEBHOM JKU3HU

11.17

[IpuBoauTh mHpUMEpHl BKIaZa POCCUHUCKUX M 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOIECCOB OKPYIKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM KU3HU
Uil oOecriedeHusi O€30MacHOCTH IPU  OOpallleHHH C MpUHOOpaMu H
TEXHUYECKUMHU YCTPONCTBAMHU, JUIsl COXPAHEHUS 370POBbsl U COOJFOICHHS
HOPM 9KOJIOTUYECKOTO ITOBEICHUS B OKPY>KaIOIIeH cpesie

11.19

PaGorars B rpymme ¢ BBIIOJHEHHEM PA3IUYHBIX COLIMATIBHBIX POJIEH,
IJIAHUPOBATh pabOTy TPYMIbl, PallMOHAIBFHO paclpeAesiaTh 00SI3aHHOCTH
Y TUIAHUPOBATH AESATENBHOCTh B HECTAHIAAPTHBIX CUTyalUsX, aJl€KBAaTHO
OICHMBATH BKJIaA KaXIA0ro M3 YYaCTHUKOB TIpPyNIbl B PCIICHUC
paccMaTpuBaeMoi MpoOIEMBbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP) KAHUA

11 KUIIACC
Kon Koanposepsiemoro
IIpoBepsiemble 3JIeMeHTBI COAePKAHUSA
pa3gena  3JieMEHTA
4 SJIEKTPOJIMHAMUKA
MATHUTHOE IOJIE. DJIEKTPOMAT'HUTHA A UHAYKLIUA
431 [ToctosiHHBIE MarHUThI. B3aumonelictue
A MIOCTOSIHHBIX MarHUTOB
MarnutHoe nosie. BEKTOp MarHuTHOM HHyKIUH.
432 [IpuHnun cynepnio3unyu. JIMHUM MarHUTHOU
e WUHIYKLHH. Kaptuna  nuHmMi MarduTHOM
MHAYKIHMHU N0JISl HOCTOSIHHBIX MarHUTOB
MarnuTtHOe noje npoBoJHUKa ¢ TOKOM. KapTuna
JVHUM [OJI JAJIMHHOTO IPSIMOTO MPOBOJHUKA U
433 3aMKHYTOI'O KOJIbLIEBOI'O IPOBOIHUKA, KATYLIKH C
TokoM. OmeiT  Opcrena.  BzaumonelicTBue
IPOBOJIHUKOB C TOKOM
4.3.4 Cuita Amriepa, e€ MOJTyJIb U HallpaBJICHUE
Cuna JlopeHua, €€ MOIyJb W HalpaBJCHUE.
4.3.5 JIBr>KeHME 3apsKEHHOM 4acTUIBl B OTHOPOJHOM
MarHuTHOM nose. Pabora cuisl Jlopenna
43.6 SIBeHHE DIIEKTPOMATHUTHOW WHITYKITUH
4.3 4.3.7 IToTOK BEKTOpa MarHUTHON MHIYKIUH
438 OJAC wuHayknuM. 3akoH  BJIEKTPOMArHUTHOM
s unayknuu Gapajes
BuxpeBoe anexrpuueckoe nose. 9J1C nnaykuumn
439 B MPOBOJHHUKE, ABMXKYIIEMCS IOCTYIATENIbHO B
OJIHOPOJAHOM MAarHUTHOM TI0JIe
4.3.10 [IpaBuio Jlenma
4311 NunyxtuBHOCTS. SIBeHne camonHaykiuu. J/1C
- CaMOUHTyKITHH
4.3.12 DHeprus MarHUTHOTO MOJISI KATYIIKU C TOKOM
4.3.13 DNEeKTPOMarHuTHOE I0JIe
TexHnueckue YCTpOICTBa: IIOCTOSIHHBIE
4314 MarHMThl, AJIEKTPOMATrHUTHI, 3JIEKTPOJBUTATEND,
s YCKOPHUTEITH 3IIEMEHTAPHBIX JACTHII,
MHAYKIMOHHAS I1eYb
[IpakTuyeckue paboThl. M3ydueHue MarHUTHOTO
4.3.15 TOJIs1 KaTYILIKHU ¢ TOKOM. MccnenoBanue nericTBrs

IOCTOSAAHHOI'O MarHuTa Ha paMKy C TOKOM.




UccnenoBanue  ABJIEHHS  AIEKTPOMArHUTHOM
WHIYKIH

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA

.11

KonebarenbHas cucrema. CBobOoHbIC
KOJIcOaHMSI. ["apMoHnUecKue KOJICOaHMSI.
[Tepuon, yactoTa, aMruTyaa u (aza KoneOaHui

5.1.2

IIpy>kKuHHBI MAasTHHUK. MaremaTraeckuii
MasiTHUK

5.13

YpaBHeHue TapMOHHUYECKUX KOJICOAHUH.
Kunemarnueckoen JAMHAMUYECKOE  OIMCAHUE
KOJIe0ATEeIIbHOTO JIBUKCHHS

5.14

[IpeBpamienue SHEPruM NPH  TAPMOHUYECKUX
konebanmsax. CBsi3b  aMIDIMTYIbl  KOJeOaHUI
MCXOJTHOI BEIMYMHBI C aMILTUTY1aMH KOJIeOaH
€€ CKOPOCTHU M YCKOPEHUS

5.15

KonebarenbHblii KOHTYP. CBobopHbIe
AJICKTPOMArHUTHBIC KOJeOaHWsl B HICATBHOM
KOJICOATETbHOM ~ KOHTYpe. AHAJIOTHUS  MEXIY
MEXaHHMYECKUMU " AIIEKTPOMAarHUTHBIMU
konebanusiMu. @opmynna TomcoHa

5.16

3akoH COXpaHCHUA OHEpPruu B HUACAIIBHOM
KoJie0aTeIbHOM KOHTYpPC

5.1.7

BbiHyX/IeHHBIE ~ MEXaHMuYeCKHue  KOoJieOaHusl.
Pe3onanc. Pe3onancHas kpuBasi. BeIHYXKICHHBIE
AIIEKTPOMarHUTHbIE KOJIeOaHusl.

5.18

IlepemennsIi TOK. CuHyconnanbHbIN
[IEPEMEHHBIN TOK.
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MOHIHOCTI) NEPEMEHHOTO TOKaA. AMHJ’II/ITYI[HOG u
JICUCTBYIOIIEE  3HAUYEHHE  CWJIbl TOKa U
HaIpPsHKEHUS

5.1.10

Tpanchopmarop. IIpowsBoacTBo, mepemada u
notpedieHne ANEKTPUUYECKOMN SHEpPTUH.
OKOJIOTUYECKUE PUCKUM TPU  MNPOU3BOJACTBE
ANEKTPUUYECKOU SHEpPruMu. KynbTypa
MCIIOJIb30BaHUS ANEKTPOIHEPTUH B
OBCEIHEBHON KU3HUA

5.1.11

TexHuueckue YCTpOMCTBa: celicmorpad,
AIEKTPUYECKUI 3BOHOK, JIMHUM 3JIEKTpoIepe1ad

5.1.12

ITpakTryeckue paboThLI. Uccnenosanue
3aBHCHMOCTH NEpUO/a MaJbIX KoieOaHUl rpysa
HAa HUTH OT JJIMHBI HUTH M MAacChl TIpys3a.




HccnenoBanne mepeMEHHOTO TOKa B IEMH M3
MOCJIEIOBATEIbHO COCAUHEHHBIX KOHJIEHCATOPA,
KaTYIIKA U PE3UCTOpa

5.2

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

Mexanunueckue BOJIHBI, YCIIOBUS
pacnpoCTpaHEHUs. [Tepuon. CxopocTb
pacnpocTpaHeHus U JjuHa BoJIHBIL. [lonepeunsie
Y TIPOJI0JIbHBIE BOJIHBI

5.2.2

Wntepdepenius u audpakuus MeXaHUYECKHX
BOJTH

5.2.3

3Byk. CkopocTth 3Byka. ['poMKOCTH 3BYyKa.
Bricora Tona. TemOp 3Byka

524

DNEeKTPOMAarHUTHBIE BOJTHBI. Y CJIOBHS U3TYUICHUS
3JIEKTPOMArHUTHBIX BOJIH. Bzanmnas
opueHtamusi BektopoB E, B wmw v B
DJIEKTPOMArHUTHON BOJIHE B BAKyyMe

525

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE,
MIpeJIOMIICHHE, MOJISIpU3aLIuS, nuQpakuus,
untepdepenius. CKOPOCTh SIEKTPOMATHUTHBIX
BOJIH

5.2.6

[IIxana >;meKTpOMarHUTHBIX BOJIH. [IpumeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I PaanuoCBA3A n TCIJIICBUCHUA.
Panuonokamnus. 1€eKTpOMarHuTHOE 3arps3HEHNE
OKPYXAaIOIIEH cpeIbl

5.2.8

Texanueckne yCTpOMCTBA: MYy3bIKaIbHbIE
MHCTPYMEHTBI, yJIbTPa3BYKOBasi JUArHOCTHUKA B
TEXHUKE U MEJUIIMHE, pajap, pagIuolpUEMHUK,
TeNeBU30p, aHTeHHa, TenedoH, CBY-nieun

5.3

OIITUKA

531

[IpssmonuHEtHOE  paclpoCTpaHEHUE CBETa B
onHopoaHoM cpeze. JIyd cBera

5.3.2

OtpaxxeHne cBeTa. 3aKOHBI OTpPa)KEHUS CBETA.
[Toctpoenue n300paxeHnii B INIOCKOM 3epKaiie

5.3.3

IIpenomnenne cBera. 3aKOHBI MPEIOMIIEHUS
cBeTa. AOCOIOTHBIN MOKa3aTeNb MPeTOMIICHUS

5.34

[TonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbin
YTOJI TOJTHOTO BHYTPEHHETO OTPAKEHUS

5.3.5

Hucnepcuss cBera. CiloXHBIM cocTaB 0e0ro
cBerta. Ilger




5.3.6

Colwuparorie U paccerMBaroIie JUH3BI. TOHKas
nuH3a. POKYCHOE pacCTOSTHUE U ONTHYECKAs CUJIa
TOHKOW JuH3BL. [locTpoeHne wu3zo0pakeHUl B
COOMpAIONIMX W  PAacCEMBAIOLIMX  JIMH3AX.
@opMyiia TOHKOM JIMH3BL. Y BEIUYCHUE, JaBAEMOe
JIUH301

5.3.7

IIpenensl  IPUMEHMMOCTHM  T'€OMETPUYECKOU
OIITUKHU

5.3.8

Wutepdepenims CBETA. KorepenTnsie
UCTOYHUKHU. Y CJIOBUS HAOIIOJCHUS MaKCUMyMOB
U MUHHUMYMOB B MHTEp()EpPEHLMOHHOW KapTUHE
OT /IByX CUH(a3HbIX KOT€PEHTHBIX HUCTOYHUKOB

5.3.9

Hudpakmus ceera. JudpakumonHas pemeTka.
YcnoBue HaONIOACHUSA TJIaBHBIX MaKCHMYyMOB
Py MAaJEHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPAKINOHHYIO PEIIETKY

5.3.10

HOJ'ISIpI/I?»aI_II/IH CBCTa

5.3.11

TexHuueckue  ycTpoiicTBa:  OYKHM,  JIyIa,
¢doroanmnapar, HPOEKIIMOHHBII ammapar,
MHUKpPOCKOII, TEJECKON, BOJIOKOHHAs OITHKA,
T pakMOHHAs PEIETKA, OJIIPOU]

5.3.12

[TpakTnueckue padoTsl. M3mepenne mokazarens
MIPETOMIICHUS. Uccnenosanue CBOMCTB
M300pakKeHUI B JIMH3aX. Hab6monenue
JUCIIEPCUU CBETa

SJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

6.1

I'panunb MIPUMEHUMOCTH KJIACCUYECKOMU
MEXaHUKH. [Tocrynarsl TEOPUH
OTHOCUTEJIBHOCTH:  MHBAPUAHTHOCTH  MOJYJSA
CKOpPOCTH  CB€Ta B  BaKyyme, IPUHLMII
OTHOCHUTEIBHOCTH DWHIIITEHHA

6.2

OTHOCHTENBHOCTD OJHOBPEMCHHOCTH.
3aMe)IJ'IeHI/Ie BPEMCHHU U COKpAIICHUC IJIMHBI

6.3

DHEprus ¥ UMIYJIbC CBOOOTHON YaCTHUIIBI

6.4

Cesi3p  Macchl C DJHEpruel U UMIYJIbCOM
CBOOOJTHOM YaCTHIIBI. DHEPTHUs MTOKOsI CBOOOTHOM
YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKA
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®otonbl. dopmyna I[lnanka cBsI3W >HEPruu
¢oTOHA C €ero 4acToTOW. DHEPrusi U UMITYJIbC
¢doToHa




7.1.2

OtkpeiTie u  wuccaenoBanue  (orodrddexra.
Omnpitel A.I'. CtoneroBa. 3akonsl porodddexra

7.13

VYpaBHenne OunmrTeiiHa g portodrddexra.
«Kpacnas rpanuna» goroaddexra

714

JlaBnenue cBera. Onbitel [1.H. JIeGenena

7.15

XMMHYECKOE JIECTBUE CBETA

7.1.6

Texauueckue YCTpOWMCTBA: (hOTORIIEMEHT,
dboTogaTuuk, CoTHEUHAs OaTapesi, CBETOAMO]]

7.2

CTPOEHHUE ATOMA

721

Mopenb atoma Tomcona. OnbiTel Pezepdopna
10 UCCJIEI0BAaHUIO CTPOEHUS aToMa.
[TnanerapHas MoAenb aToMa

7.2.2

[Toctynatel bopa. W3nydenue u mnorioiieHue
(OTOHOB MpH MEPEXo/e aTOMa C OJHOTO YPOBHS
sHepruu Ha Jpyroi. Bunbl cnekrtpoB. Crektp
YPOBHEW SHEPrUU aTOMa BOAOpOAA

7.2.3

BonHoBsie cBoiicTBa yacTtuil. BosHbl ge bpoiiis.
KopnyckynsipHo-BoaHOBOM Ty aJTu3M.
Hudpakiius 371eKTpOHOB Ha KpUCTaIaX

724

CrioHTaHHo€e u BBIHYKJICHHOC H3JIYyUCHHC.
YerpoitcTBO ¥ mpUHIUT PpabOTHI Jiazepa

7.2.5

TexHudeckue  yCTpOMCTBA: CIEKTpaIbHBIN
aHanu3  (CHEKTPOCKOM), Ja3ep, KBAHTOBBIM
KOMIIBIOTEP

7.2.6

[TpakTryeckue paboThI. Habmonenue
JMHEWYaToro CreKTpa

7.3

ATOMHOE A4/1PO

73.1

MeTtoasl Ha6J'IIOI[eHI/I}I u perucTpanuu
SJICMCHTAPHBIX YaCTHI]

7.3.2

OTKpbITHE paOaKTUBHOCTH. OnbIThHI
Pesepdopna mo  ompeneneHuio  cocTaBa
paanoakTuBHOTO HM3iMyudeHus. CBoiicTtBa anmb(da-,
Oera-, raMMa-u3JIyYeHUsl. Bimsinue
PaaMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBbI

7.3.3

OTtkpbiTHE TpoTOHA W HelTpoHa. Hyknonnas
Mozenb siapa [eiizenbepra — MBanenko. 3apsn
sanpa. MaccoBoe uncino siapa. M3oronst

7.3.4

Anbda-pacnian. DIEKTPOHHBIA U TO3UTPOHHBIN
Oeta-pacma. 'amma-uznydenue. 3aKkoH
paZMoaKkTUBHOIO pacmaja




7.3.5

DHeprus CBsI3U HYKJIOHOB B A1ipe. SIiepHbIe CUTBI.
Hedext maccsl sapa

7.3.6

SAnepHele peakiuu. Jlenenue u CUHTES P

7.3.7

Snepusiii  peaktop. TepMosaepHbId  CHUHTE3.
ITpoOGnembl 1 IepCEeKTUBBI AEPHON SHEPTETUKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPTETUKU

7.3.8

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.
@yH/IaMEHTAIIbHBIE B3aUMOICHCTBUS

7.3.9

TexHuyeckue ycCTpoOICTBa: OO3UMETp, Kamepa
Bunbcona, siiepHblil peakTop, arToMHas 6omba

7.3.10

[TpakTnyeckue pabotel. McciaenoBaHue TPEeKoOB
yactull (110 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé31H0T0 HeOa. Co3Be3nus, SpKue 3BE3 I,
IUTAHETHI, UX BUJIUMOE JBHIKEHUE

8.2

Conneunas cucreMa. [lnanersl 3eMHOM TpyIIIbL.
[InaHeTbI-TUraHThl U UX CITyTHUKH, KapJIUKOBBIC
11aHeTsl. Masble Testa ColHEYHOM CUCTEMBI

8.3

Connue, dorocdepa u armocdepa. ConHeuHas
aAKTUBHOCTH

8.4

Hctounuk sHeprun CoHIa U 3BE3]1

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKH: Macca,
CBETUMOCTb, paauyc, Temmeparypa, nx
B3aMMOCBs3b. J{MarpamMma «CrneKTpadbHbIA KJ1acc
— CBETUMOCTBY. 3BE3ABI rJIaBHOM
MMOCJIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTbBY st 3BE3]1 TJIaBHOM
IIOCIIEJOBATCILHOCTH

8.6

Buyrpennee crtpoenue 3BE31. CoBpeMEHHBIE
MIPEACTABJICHHUS O TTPOUCXOXKICHUH W DBOJIOINU
Comuriia 1 3B€31. DTalbl KU3HU 3BE3T

8.7

Muneunsrii [1yTs — Hama Nanaktuka. CnupanbHas
cTpykTypa [amakTuku, pacnpeneneHue 3BE3N,
rasza u noin. [lonoxenve n neuwxenue ColHIa B
lNanaktuxe. [Tmockas 51 cepudeckas
noacuctemsl ["anakTuku

8.8

Tunsl ranaktuk. PaguoranakTuku v KBa3aphbl.
UYEpHble AbIPBI B Aipax rajlakTUK

8.9

Bcenennas. Pacmmpenue BceeneHHoil. 3akoH
Xab06ma. PaszOeranme ramaktuk. Bospact wu
panuyc Bcenennoii, teopus boibmoro B3peiBa.




Mopenb «ropsiueri BceneHHon».

PennkToBoe

U3Ty4YeHue
MacmrabHas CTPYKTypa Bcenennoi.
8.10 Meraranaktuka.  Hepeménueile  mpoOieMsl

aCTpOHOMHUU




ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBLHOM TPOT'PAMMBI CPEJTHEI'O

OBILIEI'O OBPA3OBAHMUA

Kon
NpoBEPSIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHUA K NPeIMETHBIM pe3yJibTaTamM
OCBOEHHSI 0OCHOBHOM 00pa30BaTeILHON NPOrpaMMbl CpeIHero
001ero ooOpazoBaHus

1

ChopmupoBaHHOCTE YMEHUH pacrmo3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBICHITH UX HA OCHOBE M3yUEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararomuyMu (1)I/I3I/I‘-ICCKI/IMI/I INOHATHAMU U

BEIMYMHAMH, XapaKTePU3YIOMHUMHU (pU3HUecKre IpOLECChI

ChopMupoBaHHOCTh YMEHUW NPUMEHSATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH,  MOJIEKYJSIpHOM  (U3UKM W TEPMOJIUHAMUKH,
ANEKTPOAMHAMUKH, KBAHTOBOW (DM3UKH IJI aHalu3a U OOBSCHEHUS
SIBJICHUH MUKPOMHpA, MaKpOMHpa U METraMupa, pa3indarh YCJIOBUA
(TpaHMIIBl, 006JACTH) MPUMEHUMOCTH (PU3NICCKUX 3aKOHOB, TIOHUMATh
BceoOmuit xapakrep QyHIaMEHTaIbHBIX 3aKOHOB U OTPaHUICHHOCTh
WCIOJIb30BaHUS YACTHBIX 3aKOHOB; aHAJIM3HPOBATh (UINYECKUE
MPOLIECChl,  HCMOJb3yS  OCHOBHBIC  IOJIOKEHHS, 3aKOHBI U

3aKOHOMEPHOCTHU

C(i)OpMI/IpOBaHHOCTB YMCHUA pasjindarb YCJIOBHA TIPUMCHHUMOCTHU

Mojieneit pU3nUecKux Tell U MPOoLecCoB (SBJICHUN)

CdopmMupoBaHHOCTh YMEHHS peliaTh pacdyE€THbIE 3a7aud C SIBHO
3aJJaHHOI M HEsIBHO 3aJJaHHOHN (pU3MYECKOIl MOJIeNbI0: Ha OCHOBAaHUU
aHalM3a YCJIOBUS BBIOMpaTh (DU3MYECKHE MOJENM, OTBEyalolue
TpeOOBaHUAM 3a/1a4y, IIPUMEHSATH (bopMybI, 3aKOHBI,
3aKOHOMEPHOCTHM W  MOCTyJdarbl  (U3MYECKUX TEOpUd  IpHu
WCIOJIb30BAHUM  MAaTeMaTUYeCKUX METOJOB  pEIIeHHs  3ajady,
MPOBOAUTH  PACYETBl HAa OCHOBAaHMM MMEIOUIMXCSA  JIaHHBIX,
aHAJIM3UPOBATh PE3YyJbTaThl U KOPPEKTHUPOBATH METOJbI PEIICHUS C

YLIéTOM ITOJIYUCHHBIX PE3YJIBTATOB

Pemarp kauecTBeHHBIE 3a7auu, TPEOYyIOLIME IPUMEHEHUS 3HAHUN U3
Pa3HBIX pa3lieloB MIKOIBHOTO Kypca (M3HMKH, a TakKKe MHTETPallud
3HAHUW W3 JIPYTHX TPEIMETOB E€CTECTBEHHOHAYYHOTO IIMKJIA:
BBICTPAWBaTh JIOTUYECKYI IEMOYKY pacCyKICHHIl € OMOpod Ha

HU3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/IC SABJICHUA

BnaneHHe OCHOBHbBIMU METOJaMN HAay4YHOT'O IIO3HAHUA,
WCTONIb3YeMBIMH B (PU3UKE: TPOBOAUTH TPSMbIE U KOCBEHHBIE
M3MEpeHUsT (U3MYECKUX BEIMYHMH, BBIOMpAs ONTHMAIBHBIA CIIOCO0

HU3MEPCHHUA U UCIIOJb3YSA U3BECTHBIC MECTOABI OLICHKN HOI‘pGHIHOCTeﬁ




W3MEpEHUl, MPOBOANTh HUCCIICJIOBAHUE 3aBHCUMOCTEH (DHU3MUECKUX
BEJIMYUH C MHCIOJB30BAHUEM TMPSAMBIX H3MEpPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3ybTaThl, UCTIONb3Ys GU3NUYECKUE TEOPHH, 3aKOHBI U
MOHATHS, U IeTaTh BBIBOBI; COOMIOAATh MpaBuiIa 6€30MacHOTO Tpyaa
[IpU IPOBEICHUH UCCIICIOBAHHI B paMKaX yu4eOHOT0 SKCIIEPUMEHTA U
y4e0HO-UCCIIEIOBATENILCKON  JI€ATEIbHOCTH C  UCIOJIb30BAaHUEM
UU@POBBIX  M3MEPUTETBHBIX  YCTPOMCTB U Ja0OpaTOPHOTO

o0opyoBaHus

ChopMupoBaHHOCTE  yMEHHMI  aHAIM3UPOBATH M OICHUBATH
MOCJEACTBUSL  OBITOBOM M MPOU3BOJCTBEHHOM  JIEATEIBbHOCTH
YelOBEKa, CBSA3aHHOW ¢ (U3MYECKUMHU TPOIECCaMH, C MO3UIUI
9KOJIOTHUYECKON O€30MacHOCTH; MPEACTABICHUH O palroOHaILHOM
MPUPOJIONOIb30BaHUU, a TaKKE€ Pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHUN HAYKM M TEXHOJOTHM I JAJIbHEHIIEro pa3BUTHUS

4eJI0BEUECKOro o0IecTsa

OBnaznenue pa3iauYHBIMH crocobamu paboTel ¢ uHbopMaluei
(U3MYECKOTO COJEp)KaHUA C HCIOJNb30BAHHEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTH, Pa3BUTHE YMEHHH KPUTUYECKOTO

aHaJN3a U OLEHKH JIOCTOBEPHOCTH IMOJTy4yaeMOi HH(POPMAITIH

10

C(i)OpMPIpOBaHHOCTb YMGHI/Iﬁ IMPUMCHATDb OCHOBOIIOJararoniue
ACTPOHOMUYCCKHEC IIOHATUA, TCOPUM MW 3aKOHBbI JId aHajinu3a U
00BSICHEHHS (1)I/I3I/I‘-ICCKI/IX mponeccoB, MpOUCXOAAIINX Ha 3Bé3I[aX, B
3BE3THBIX CHUCTEMAx, B MEXTaJIaKTHYECKOM cpeac; IABHIKXCHHUA

HeOeCHBIX Tell, DBOJIIOLNHY 3BE3]1 1 Beenennoi

INEPEYEHbB 2JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA EI'D I10

OU3UKE
Kon Kon
pa3nena/Tem 3J1EMEHT IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
bl a
1 MEXAHUKA
1.1 KMHEMATHUKA
111 Mexanndeckoe nBrmkeHrne. OTHOCHUTEIIFHOCTE MEXaHUYECKOTO
o nemkennd. Crucrema oTcuéra
112 MarepuasibHasi TOUKA.




TpaeKTOpHA

E& pannyc-pekTop:
Flt)=(xlr) Az ) =(r)),
TpaeKTopIIf,

TepeMeNIeHIIE: / v
AF =7 (ty)—F(t)) =7, —T, = x

=(Ax, Ay, Az),

IV TE.

CnokeHHne HEPGMEHIEHIIi‘I:

Ny =4 +
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1.1.5

CkopocTh MaTepuaibHON TOUKHU:
AF
At

=jy'= [UI.UT.U__].

L= ;

Ar—0

Ax ,
v o=— =X, aHaJuoru4Ho v =y, v.=Z,.
At :
CnozxeHlle ckopocTeil: o, =0, + 0, .
Breruucnenue NEepeMEeIICHUS U ITYTU MaTepHaJ'ILHofI TOYKHU IIpH
NPSIMOJIMHEHHOM JABM>KEHUHU BJIOJIb OCHU X I10 TpapuKy

3aBUCUMOCTH Vx(t)

- _  Aup _,
YCKDPEHIIE MaTepHalIbHOII TOYKIL a = &—L =u = [Hx -a..a
Flar—o '

Au C .
a =—2= =(u,)". agagormIEO @, = (v, )", a.=(v. )"
At |yo ' ' T -

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE:
x(t) = xg + vy,t

Ve (t) — vy, = const

1.1.6

PaBHOYyCKOpEHHOE NPSIMOJIMHENHOE IBUKEHUE:!

-

x(t)=x,+uv r+—ﬂr‘*'r
- ‘o 0x ~

v(t)=vu, +at

a,. = const

T ol

s _ i _"} - W
UJI UELT - -'H.T [""’2 ""’1]

L
HPII ABILKEHINI B O[THOM HAIPABIISHII IIVIE S = 1
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CBoOonHOe majieHne. Y CKOpeHne CBOOOIHOTO TaCHHUS.




Yo 61

(0] Xo (

JIBukeHwue Tena, OPOIICHHOTO O] YIJIOM 0L K TOPU30HTY:

[.‘r{f} =X+t =x tU,cosa-f

4

A . 2
]\;'{f} =V, U, f+ g‘T =V, +Usina- r—%

v (t)=v, =u,cosa

v (t)=uv,, +gt=y,sina— gt

g.=0
g =—g=const

KpuBonuHeliHoe nBUKEHUE. [[BUKEHHE MaTeprUaIbHON TOUKH
10 OKPY’KHOCTH. YTJIOBasi U JMHEWHAs CKOPOCTh TOUKU: V =
wR

HpI/I PaBHOMCEPHOM JABUKCHUU TOYKH 110 OKPYKHOCTHU

1.1.8
21 5
w=—=27mv
T
172 2
LIeHTPOCTPEMHUTENILHOE YCKOPEHUE TOUKU: Ay = —=w R
[TomHOE yCKOpEeHHE MaTepUATTbHON TOYKHU
119 TBépnoe Teno. [locTynarenbHOe U BpalaTeIbHOE JBUKEHUE
TBEPAOIO Tena
1.2 JANHAMUKA
191 Nuepumnaneubie cucremsl orcu€ra. [lepseiit 3akoH HeroToHa.
[Tpuntun oTHOCUTENBEHOCTH [ amunes
m
1.2.2 | Macca rena. [InotHOCTh BemecTBa: p = m
Cwra. [IpuHIMI CYNEepHO3UIMA  CHIL:  Fpapuopeiicrs = F1 +
1.2.3 )
Fo+...
Bropoii 3akon HeroTona: mist matepuanbaoi Touku B UCO
1.2.4 - . S - -
F, = may,Ap = FAt npu F = const
o —t=
£ Fy,
1.25 ”

Tperunii 3akoH HploTOHa 11 MaTepuadbHbIX TOYek: Fi, =

_F21




1.2.6

3akoH BCEMHPHOTO TATOTCHUA. CHJIBI TIPHUTIXKCHUA MCKIY
mpm;
RZ

TOYEYHBIMU Maccamu paBHbl F = G

Cuna tsxectu. LleHTp TskecTH Tena. 3aBUCUMOCTb CHIIBI

TSKECTH OT BBEICOTEI h Haa MOBCPXHOCTHIO IIJIAHCTHI paaAnyCOM

GMm

ROmg :m

1.2.7

1.2.8

1.2.9

Cuna ynpyroctu. 3akon ['yka: F, = —kx
Cuna tpenus. Cyxoe TpeHue.

Cuna Tpenus ckonbxkenus: Fr, = uN
Cua tpenus nokost: Fr, < uN
Koadduuument tpenus

Fy
[aBnenue: p = s

1.3

CTATHUKA

13.1

—

F

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalCcHUA:

>

IM| =Fl, rae | — nnedo cuiibl F OTHOCUTENBHO OCH,

npoxojsmien yepes Touky O neprneHauKyJIIspHO PUCYHKY

1.3.2

enTp macc Tena. LleHTp Macc cUCTEMBI MaTepHUAIbHBIX

TOYCK:

- -

> myry + myry+...

M. =

m; + my+...

—

B opHOpoaHOM TOJIE TsKECTH | g = const |ueHTp Macc Tena

COBIIAJIAET C €T0 IIEHTPOM TSKECTH

133

VYcnous paBHoBecus TBEpaoro tena B MCO:
[M,+M,+...=0
1?‘1 +F,+...=0

1.34

3akoH [Tackamns

1.35

1.3.6

JaBnenue B xuakocty, nokosiieiics B UCO: p = py + pgh

>
>

3akon Apxumena: Fa,y = —Bypirecn
€CJIM TEJIO M KUAKOCTh nokosATca B UCO, To
FApx = ngBbITeCH

VYcioBue miaBaHus TEN




1.4

3AKOHBI COXPAHEHN S B MEXAHUKE

141

1.4.2

1.4.3

144

HMirynec MaTepualIbHOM TOYKU: P = MV

- - -

NMitynbsc cuctemsel Te1: p = pq + pa+...

3aKOH U3MEHECHUS 1 COXpaHCHUA UMITYJIbCAa:

- -

B ICO Ap = A(pl + P2 +.. ) = FlBHeLLIHAt + FZBHELHHAt+' .-
B UCO , eciu Ap = A(p; + pp+...) =0,

eci Fippenn + Foppemut---= 0

PeakTuBHOE ABMXKCHUE

F
ﬁ(;(x‘

PaGoTa criibl Ha MajIoM MNEPEMCIICHUM

:1=|}?'|-|;'l'l.f'|-c05 a=F, - Ax
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1.4.6

147

<(E~

—

)]
MOIIHOCTh CUIBI:

C€CJIM 3a BpeMs At pa60Ta CHUJIBI U3BMCHACTCA HAa , TO MOIIIHOCTD

CHIJIbI

AA
p===
At

=F-p-cosa
Ar—

Kunernueckas OHEPIusa MaTepHaHLHOﬁ TOYKH:

mv?  p?

B === =50
3aKOH U3MEHEHUSI KHHETUYECKOW SHEPTUU CHCTEMBI

MatepuanbHbix Touek: B ICO AEkun = A1 + A2 + ..

IloTeHumanpHas SHEPrus:
JUISl TOTEHIIMAJIBHBIX CHIT

Ay = EIHOTeHu - EZHOTeHu_: AEHOTeHu
[ToTeHumanpHas YHEPrUs MaTepUaIbHON TOYKHU B
OZIHOPOIHOM IIOJIE TSKECTH: Epgreyy, = mgh

[TorennuanbHas SHEPTUs ypyro AeOpMUPOBAHHOTO TENa:

_ kx?
EHOTeHu -7

1.4.8

3aKOH U3MEHEHUS U COXPAHECHUSI MEXaHUYECKON YHEPTHU:




Euex = Esem ~ Enoresn.
B IICO AE,ex = Agcex HETIOTEHIL CHI
B IICO AE,.x = 0. eClI Azcex renorenm. cux = 0

1.5 MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI
I'apmonnueckue KoJIeOaHus MaTepUalbHOU TOYKH.
Ammmatyna u ¢gaza konebanuii. Kuaematuieckoe onvicaHue:
x(7) = Asin( @t +0, ).

v, (1) = /.
ald=(v,),=—ax(d) =a +o'x=0,
Il X - CMEILIEHUE U3 PABHOBECHSI.
JuHamuueckoe ommcanue: ma, = —kx,rae k = mw?. Dro
151  3HAUAT, TO F, = —kx.
OHepreTuyecKoe ONnrucaHue (3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTHH):
2 2 2 2
CBs3p aMIUIMTYJbl KoOJeOaHUN CMEIIeHUs MaTepualbHON
TOYKHU C aMIUIUTYy1aMH KoJieOaHHi e€ CKOPOCTH U YCKOPEHUS:
U =04, a__ =04
[Tepuon u yactoTa KoJeOAHUINA:
_2m 1
o v
[Tepuon Mmanblx CBOOOJHBIX KOJeOAHUM MaTeMaTH4ECKOro
MasiTHUKA:
152
T= EIJI
g
[Tepuon cBOOOIHBIX KOEOaHUN NPYKUHHOTO MasTHUKA!
T=2m |~
Ik
1.5.3  BumHyxneHnsle kojebanus. Pezonanc. PesonancHas kpuBas
ITonepeunsie 51 MIPOJOJIbHBIE BOJIHBI. Cxopocth
1.5.4  pacmpocTpaHeHUs U AJIWHA BOMHBL: A = vT = %
Wutepdepennys u audpaxiys BOJIH
1.5.5  3Byk. CkopocTb 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA




2.11

2.1.2
2.1.3

Mogenu cTpoeHHs ra3oB, KUJAKOCTEH U TBEPABIX Ten. IlycThb
TepMOJMHAMHUYECKass cucremMa (Teno) coctouT wu3 N

OJMHAKOBBIX MOJICKY!II. Torma KoIM4YecTBO BEIICCTBA

N m
U —_— — o e—

Ny
rae Ny —unciio ABoraapo, m — Macca CUCTEMBI (Tena), u

— MOJIsIpHas Macca BCUICCTBa
TenmoBoe JABMXXCHUEC aTOMOB U MOJICKYJI BEIICCTBA

B3aumoaelicTBre yacTUIl BEIECTBA

2.14

Juddysus. BpoyHOBCKOE ABMKEHHE

2.15

Monens uaeansaoro raza B MKT

2.16

2.1.7

2.18

CBs13b MEXy JaBJICHUEM U CPEIHENW KMHETHUUECKON dHEeprueit
[IOCTYIIATEJIBHOTO TEIUIOBOT'O JABM)KEHUS MOJIEKYJI HEAIBHOTO

ra3a (ocHoBHoe ypaBHeHue MKT):

1 = 2 (mp*) 2. —
p=-myw =—n-| — =—T-&,.
3 30 2 3

. N
rre m0 — macca OJHOM MOJIEKYNbI, N = -~ KOHIEHTpaIus
MOJIEKYI
AbcomotHas Temneparypa: T =t +273K

CBs3b TEMIICPATYPLI I'a3a CO cpe):(Heﬁ KHHETHYSCKOU 3Hepl"HeI>i

MOCTYHIATCJIbHOI'0 TCIIJIOBOT'O ABHUKCHUS €0 MOJICKYJI:

I 2
P =Ek]‘“
2 2

ToCT

2.1.9

Vpasuenue p = nkT

2.1.10

Mopnenp neanbHOro ra3a B TEpMOJUHAMHUKE:
( VpaBrenre Menreeesa — Kiareiipona
| BRIpaskieHHe [T BHYTpeHHeH SHepTHH
YpaBHeHHe MeHueneepa — KianeilpoHa (IpHMeHHMEIe (OPMEI

JaIHCIH):

pV=""RT =vRT =NkT, p=P*L.
B B

BHpﬂ}KEHIIE pIRIE S BH}-’TpEHHEﬁ SHEPTHH OJHOATOMHOI'C HISAlIbHOIO

raza ([pIMeHHMEbIe (QOPMEI 3aITHCH):

U=3vRT =3 NkT =32 RT —ve T =3 p1
2 2 2u 2

2.111

3akoH JlanbTOHA 171 TaBJICHUSI CMECH Pa3pPEKEHHBIX Ta30B:




p=p+p+..

2.1.12

2.1.13

2.1.14

2.1.15

H3omponeccsl B pa3peskeHHOM Ta3e € MOCTOSHHBIM YHCIOM
MoJieKys N (C IOCTOSHHBIM KOJIMYECTBOM BELIECTBA V):
uzorepma (T = const): pV = const ,

uzoxopa (V = const): % = const

u3o6apa (p = const): ; = const

I'paduaeckoe mpeacrapieHne uzonpoieccos Ha pV-, pT-u VT-

Juarpammax.

o o pV
O0ObeIMHEHHBIA TAa30BbII 3aK0H: T = const
JUISL HOCTOSIHHOI'O KOJIMYECTBA BELECTBA V.

HacpliieHHble ¥ HEHACHIICHHbIC Tapbl. KavecTBeHHas
3aBUCUMOCTDL IINIOTHOCTHU M JAaBJICHHA HACBINICHHOI'O IMapa OT
TEMIIepaTypbl, UX HE3aBHUCUMOCTh OT 00BEMa HACBIIICHHOTO
napa

BrnaxxHocTts Bo3yXa.

Prapa(T)  _ Prapa(T)

Puacpbimmnapa (T Puacpimmnapa (1)

OTHOCHUTENBHAS BIAXKHOCTD: d) =

HN3meHeHune arperaTHbIX COCTOSIHUM BEIECTBA: HUCIIapCHUC U

KoHACHCaus, KUIICHUE ) KUAKOCTHU

2.1.16

HN3meHeHune arperaTHbIX COCTOSIHUM BEIlIeCTBA: IIJIaBJICHUE U

KpuCTallIn3alus

2.1.17

[IpeoOpazoBanue sHepruu B (ha30BBIX Epexogax

2.2

TEPMOJNHAMUKA

2.2.1

TerioBoe paBHOBECHE U TEMIIEpaTypa

2.2.2

BryTpeHnHss sHEeprus

2.2.3

Teruionepenaya Kkak cnocod M3MEHEHHs BHYTPEHHEH sHepruu
0e3 cosepiieHuss paboThl. KoHBeklWs, TEMIONPOBOJHOCTD,

U3Iy4eHue

2.24

2.2.5

KonnuecTBo TEIIOTHL.

VYV nenpHast TEIIIOEMKOCTH BemiecTBa ¢: Q = cmAT

VY aenwpHas Terora napoodpazosanus L: Q = Lm.
VY nenbHas TeruioTa masieHus A: Q = Am.

VY aenbHast TEIIIOTa CropaHus Tormuea q: Q = gm

2.2.6

OnemenTapHas paboTa B TepMoauHamMuke: A = pAV

Brruncnenue paboTsI 1o rpaduky mpoiecca Ha pV-
Juarpamme

2.2.7

[TepBblii 3aKOH TEPMOJAMHAMUKU




3.1

Q12 = AU + A1, = (U, — Uy) + A, Annabara: Q, = 0 =
Ay = (Up = Uz) = AUy,

2.2.8

Bropoii 3akoH Tepmoannamuki. HeoOpaTtumbie mpoueccs

2.2.9

[Tpuniune! aeiicTBus TemaoBbix MamuH. KIT:

A4 0 _|met|:1_|me|

23 ITHET Z-Harp
0

r]: = Q

.._Ozarp Harp i Harp

2.2.10

MakcumanbHoe 3Hauenue KII. [{ukin Kapno:

.. -T T
MAC T =T — =P Ay Zmom

HaTp Harg

2211

3.11

3.1.2

3.1.3

3.1.4

3.15

YpasHenue terioBoro 6ananca: Q; + Q, + Qz+...=0
SJIEKTPOAMHAMUKA

SJIEKTPUYECKOE I1OJIE

DnekTpu3aius Tea U €€ MPOSBICHUSA. DJIEKTPUUECKUIN 3apsl.
JBa Buzma 3apsna. DJIEeMEHTapHBIM SJIEKTPUUYECKUM 3apsi.
3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsaa

B3anmopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kyiona:
B OJTHOPOJIHOM BELIECTBE C AUICKTPUUECKOMN

IIPOHUITAEMOCTEBIO £

1 _|{?1|'tj'

2

'l? “Ha

porlelel_ 1 el
Er” 4meg, 17

Onektpuueckoe mnone. Ero nelictBue Ha 3IIEKTpUYECKHE

3apsiabl

F

>

Hanpspk€HHOCTD dnekTpuyeckoro nomst: £ =

Arpo6Hbrit

[Tosre Toueunoro 3apsina: E, = k 12,
-

onHOpoaHoe noie: E = const.
KapTuns! 1TMHMNA HaIPSHKEHHOCTH ATHX ITOJIEN

IToTeHuIMaIbHOCTH QJICKTPOCTATUYCCKOT'O ITOJIA.

PaSHOCTB IIOTCHIINAJIOB 1 HaHpH)KeHI/IeZ
Az = q(P1 — P2) = —qAp = qU
HOTeHLII/IaJ'IBHaH 3Hepr1/1${ 3ap51)1a B SHCKTpOCTaTI/I‘-IeCKOM I10JIC:
W =q¢p, A=—-AW
w
IToTeHnnan 3MeKTPOCTATUUECKOTO MOJS: ¢ = 7

CBs13b HaHpH)KéHHOCTI/I moJiA U pa3sHOCTU NOTCHIHAJIOB IJIA

OJTHOPOAHOTO AekTpoctarudeckoro moyst: U = Ed




3.2

[TpuHIMIT CynEepIO3UIIUU AIEKTPUUECKUX TTOJIEH:

3.1.6 - -
E = E1 +E2+,¢ = ¢1 +¢2+
[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
3.1.7  VYcnoBue paBHOBECHs 3aps0B: BHYTpU IpoBoauuka E+ = 0,
BHYTPH U Ha MIOBEPXHOCTH MPOBOJAHUKA (p = const
318 JW3neKTpuKHY B 3JIEKTPOCTATHUECKOM I0J1€. [nanexkTpuueckas
MIPOHUIIAEMOCTD BEIIECTBA €
Konpaencarop. DnekTpoéMKOCTh KOHAEHcaTopa: C = %
3.1.9 e s
DIEKTPOEMKOCTB IIIOCKOro KoHjeHcaropa:C = —— = &C,
[TapamnenbHOE COEIMHEHUE KOH/IEHCATOPOB:
q = {q +q2+...,U1 = UZ =---:Cna il Cl + Cz+
p
3.1.10  ocnenoBarensroe coenuHenne KOH/ICHCATOPOB:
U=U.+0U 1 1 1
= 1+ 2...,q1=q2=...,_=_+_+...
Cr[ocn Cl CZ
qu cu? q?
3.1.11  Dmueprus 3apsHkeHHOro KoHaencaropa: W, = — = — = —
2 2 2C
3AKOHBI ITTOCTOAHHOI'O TOKA
Cuiia Toka:
=29
321 Aty o
ITocTostHHBIM TOK: I = const
Jns moctossHHOrO TOKa q = It
322 VYcnoBusi CylecTBOBaHUS ANEKTPUUECKOTO TOKA.
Hanpsoxenue U u OJIC E
U
3.2.3  3axon Oma ji ydacTka uenu: | = =
DneKTpruuecKoe CONIPOTHUBIICHHE. 3aBUCUMOCTh
3.2.4 | COIPOTHBIEHHUS OJHOPOAHOIO NPOBOAHHUKA OT €ro UIMHBI U
l
cedyeHusl. Y 1elIbHOE COMPOTUBIIEHUE BelllecTBa. R = p =
S
ACTOpOHHl/IXCl/IJ'l
Ucrounnku Toka. 3/IC ucrounuka toka: E = ———
3.2.5 q
BHyTpeHHee conpoTuBI€HNE HCTOYHUKA TOKA
3akon OMa 11t TOJTHOM (3aMKHYTO#) 3JIEKTPUYECKOM LeMu:
y
3.2.6

_ £
E=IR +Ir, otkyna I = o




E.r
= R

3.2.7

Hapanﬂeanoe COCAUHCHUC ITPOBOJJHUKOB:

=1l +12+.., Ul=U2=.., —~ =242,

napasui Ry Rz

HOCJ’ICI{OB&TeJ'II)HOC COCINMHEHUEC ITPOBOJHUKOB:
U=UL+U2+..,11=12=., Ryoey = Ry + Ry+...

3.2.8

3.2.9

Pabota snexkrpuueckoro toka: A = [Ut.
3axon J[xoyns — Jlenna: Q = I?Rt
UZ

Ha pesuctope R:Q = A = I’Rt = [Ut = —t

MOI_I_[HOCTB BHGKTpI/I‘leCKOFO TOKa.
Ad -
P=— =1U
At |, 0
TeHJ’IOBa}I MOIODHOCTB, BBIACIIICMAA Ha peBI/ICTOpCZ
., UF
P=I"R=—=]U
R

MoONIHOCTh UCTOYHHKA TOKA!

METEH:I'[
PEz—' =EI

At Ara0

3.2.10

CBOOO/IHBIE ~ HOCHTENM  JJIEKTPUYECKMX  3apsSJoB B
NPOBOJHMKAX.  MeXaHU3Mbl  NPOBOAUMOCTH  TBEPIBIX
METaJJIOB, PACTBOPOB U pPAacIUIaBOB AJIEKTPOJMTOB, Ta30B.

ITonynpoBoanuku. 1101ynnpoBOJHUKOBBIN U0

3.3

MAT'HUTHOE I1IOJIE

331

3.3.2

MexaHndeckoe B3aMOIEHCTBHE MarHUTOB. MarauTHoe ToJIe.

Bekrop MarHuTHOM wuHAYKIMU. [lpuHIMI Ccyneprno3unuu

- > -

MarHuTHBIX nojeu: B = By + B, + -
Jlunun wHAayKUMKM MarHuTHOro mnond. Kaptuna nuHuit
WHIYKIUU MarHUTHOTO oSt IIOJIOCOBOTO u

HOHKOBOO6p33HOFO IIOCTOAHHBIX MaroHuTOB

OnbiT Opcrena. MarHutHoe mMoJie MPOBOJHHUKA C TOKOM.
Kaptuna nuHUN MHAYKIUM MarHUTHOTO TIOJS JIJTMHHOTO
MPSMOTO MTPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IPOBOIHUKA,

KaTyIIKHU ¢ TOKOM

3.3.3

Cuna Amnepa, e€ HanpaBiieHue U BenuunHa: Fy = IBlsina




3.4

3.34

341

/i€ 0. — yTroJI MeX/1y HalpaBjIeHHUEM IIPOBOJHUKA U

>

BEKTOpOM B
Cuna JlopeHua, e€ HallpaBJIeHHE U BEJIUMYUHA!

Fnop =1 q | vBsina

>
>

TJE 0. — YTOJI MEK1y BEKTOpamu v U B. JIBHkeHUE 3apsyKEHHON
YacCTHULbI B OJHOPOJIHOM MarHMTHOM I10JI€

OJIEKTPOMATHUTHAA MH/YKIMA

[Torox BexTOpa MaruuTHOM uHAYKIMU: ® = B, S = BScosa

7 EB

,/

3.4.2

SIBnenue anexrpomaruutHOM UHAYKIMU. D/C unaykumnu

3.4.3

3aKoH 3neKTpoMaruuTHo nuaykuu dapanes:

34.4

OJ1C MHAYKIIMU B IPSIMOM MPOBOAHUKE JTTHHOM 1,

>
- -

JBUXKYIIEMCS CO CKOpOCThio v (v L ) B oAHOpPOJHOM

MarauTHOM noje B: | E; |= Blvcosa , Tnie o — yroia Mexay

BEKTOpPOM B 1 HOpMainbio n K MJI0CKOCTH, B KOTOPOH JiexKaT

- > -
- -

BekTOphl luv ;ecmul L B,uvto| E; |= Blv

345

3.4.6

IIpaBuno Jlenna

NunykTtuBHOCTB: L = % nmm © = LI

Camounnykuus. 9IC caMOMHAYKIUU:

AT
E, =—L—L =-LI,
Aty

3.4.7

LI?
DHeprusi MarHuTHOTO TOJIsl KaTYIIKK ¢ TokoM: W, = -

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHUS 11 BOJIHbBI




3.6

Konebarenbupiit  koHTYp. CBOOOIHBIC 3IEKTPOMATHUTHBIE

KoJIeOaHMS B nacajibHOM KoJie0aTeIbHOM KOHTYp€:

[a(1) =Guensin( ot + )

3.5.1 cyt . . . :
It)=q,=cq, cos(at+q@,)=1__cos|af+q,)
2m 1
®opmyna Tomcona: T = 2nVLC, oTkyna w = — = —
T  VIC
CBsI3b aMILTUTYABI 3apsi/ia KOHJIEHCATOpa ¢ aMIUTUTYAO0M CHIIBI
TOKa TIpU CBOOOTHBIX DJEKTPOMATHUTHBIX KOJICOAHUSAX B
ujiealbHOM KoJie0aTeIbHOM KOHTYpE:
— Im
[ ——
L)

3e9 3aKOH COXpaHEHUS SHEPIHH B HJCAIBHOM KOJeOaTeIIbHOM
KOHTYpE:

3.5.3  BbIHyX/AEHHBIE AJIEKTPOMAarHUTHbIE Koebanus. Pezonanc
[Tepemennsiii Tok. IlpousBoacTso, nepenaya u noTpedieHUe
ANEKTPUYECKON SJHEPTUU
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+ = M = X — const.
2 2 2 2
CBolicTBa 3J€KTPOMarHUTHHIX BOJIH. B3aumHas opueHTanus

355 SR
BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE B Bakyyme: E L B 1 ¢

356 [Ixana DJIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHne
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA

361 [IpsimonuHEtHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOM
cpene. Toueunslii uctouHuk. JIyd cBeta
3aKOHBI OTpaKEHUS cBeTa. & = B

3.6.2 o|p

TZTTTL 77T
3.6.3  TlocTtpoenune n3o0pakeHH B TUIOCKOM 3epKaJie
364 3aKOHBI IPEJIOMIIEHUS CBETA.

[Ipenomnenue cBera: nysina = n,sinf.




3.6.5

3.6.6

3.6.7

o Cc
AOGCOIOTHBIN MMOKa3aTesb NPETOMICHHUS: Mg, = -

o n v
OTHOCHTEIBHBIN NOKA3aTEb IPEIOMICHHS: Nypy = — = —
ni V2
m
hy

Xox J1ydeil B Ipu3Me.

V) =Vy, kg =k,
CooTHOLIEHHE YaCTOT M COOTHOLIEHUE [UIMH BOJH IIPU
[epex0/1e MOHOXPOMAaTUYECKOT0 CBETa Yepe3 IpaHully pas3jesa

ABYX OIITUYCCKUX CPCI:

ny,<n; n,

n

Clnp

ITosmHOE BHYTpEHHEE OTpaKEHUE.

IIpenenbHbIi yros MoJaHOro BHYTPEHHETO OTPAKEHUS: Sindy,, =

1 _n;

Noru ny
CoOuparolue ¥ pacceuBarollde IHMH3bL TOHKAas JIMH3A.

@DOKyCHOE pacCTOSIHUE M OINTHYECKas CHJia TOHKOW JIMH3BI:

1
D ==
F

. 1,1 1

®opMyia TOHKOW JIUH3BL: 2 + il

If]

. h
VYBenmuenne, naBaemoe auH30M: ' = il

F\ h

by

3.6.8

B ciyuae paccenBaronieit JMH3bI:

1
DO = F =—=0,
D

Xop myda, IpOLIEAIIEro JIMH3Y [0 IPOU3BOJIBHBIM YIJIOM K €€

TJIaBHOM onTryeckoi ocu. [TocTpoeHne n3o0pakeHui TOUKU 1




OTpe3Ka IpsIMOM B COOMPAIOIIUX M PACCEUBAIOLINX JIMH3AX U UX

cucremax

36.9 dotoannapar kak onTHyeckuit mpuodop. ['na3 kak onrtuyeckas

o cucreMa
Wutepdepennus cBera. KorepeHTHbIE MCTOUHUKHU. Y CIIOBHS
HaOIroAeHus MaKCHMYyMOB U MUHHMYMOB B
UHTEpPEPEHIIMOHHON  KapTUHE OT JBYX  CHH(a3HBIX
3.6. KOT€PEHTHBIX HCTOYHHUKOB!

MAKCIIMYMEI — A=2m % m=0+1+2 +3
MITHIIMYMBI — ﬂ.={2m+1]}—;, m=0,+1,+2,+3
Hudpakuus cera. JudpaknmoHHas pemérka. YCIoBUe
HaOJIIOZCHUST TJAaBHBIX MAKCUMYMOB IIpM  HOPMaJbHOM

3.6.11  nanemmm MOHOXPOMATHUYECKOrO CBETA C JUIMHO BOJHBI A HA
pewéTky ¢ nepuoaom d:

dsing,, =mi,m=0,+/-1,+/-2,+/-3,...
3.6.12 Jlucmepcusi cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU 1V AJIN3M

411 Tunore3a M. [Inanka o kBanTtax. ®opmyna [lnanka: E = hv
®otonbl. DHeprus ¢potoHa: E = hv = he o pc

412 e e
Nmnynse ¢poToHa: p = -=-=3

413  ®oroaddexrt. OnbiThl A.I'. CroneroBa. 3akoHb! poTorhdexTa
VYpaBHenue DiiHmreitHa 11 GoTodddexTa:
E¢0T0Ha = ABbIXoAa + Eiyumax,

414 rxe, Eporona = hv = %,ABHXW = hv, = ;_(;

2

Evunmax = % = eUsyy
[laBienue ceera.

415  JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXKAIOLIYIO MOBEPXHOCTD U
Ha MOJIHOCTHIO TIOTJIOMIAIOIIYIO TIOBEPXHOCTh

4.2 OU3UKA ATOMA
4.2.1 IlnanerapHas MoJeib aToMa
429 [Tocrynarer bopa. U3nydenune u mornomnieHne (poTOHOB Mpu

nepexo/ie aToMa ¢ OJTHOTO YPOBHS SHEPTUU Ha JPYTOM:




4.3

hv =h—c=

MR n

E, —E

™m
Y

4.2.3

43.1

4.3.2

JInHelyaTele CIIEKTPBI.

CriekTp ypoBHE HEepruu aToMa BoA0poa:

E =

"

—13,63B
S0 o123

n
OU3NKA ATOMHOI'O APA

Hyxnonnast monens sinpa [eiizenOepra — MBanenko. 3apsif

sapa. MaccoBoe 49ncio sapa. H3oTomsl

PannoakTHUBHOCTD.

Anbda-pacnan;
A A 4
zX—>7-Y+ ,He

bera-pacnan.

DNEeKTPOHHEBIN B-pacna;
A A 0 -
XY+ je+v,
[MTo3uTpoHHbIi B-pacma:
A A 0= . o
sX—=> Y + e+ v,

I'amma-n3nydenue

4.3.3

43.4

-t
3akoH paguoakTuBHOTO pacnana: N(t) = Ny * 27

ITycts m — Macca paguoakTUBHOTO BenecTBa. Torma m(t) =

-t
mo * 2T

Hz[epHHe PCaKknuu. ILGJ'ICHI/IC " CUHTC3 SAJCPp




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
IMPOOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET



