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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE IOJIOXKEHHM U TpeOOBaHUIl K pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTebHOM mporpaMmsl, npeactaBieHHbIX B PI'OC COO, a Takxke
c yu€toM (eneparbHON paboueld mporpamMmbl BocnuTaHus u  KoHmemnmww
npenoaaBanus yueoHoro npeamera «dusmka» B 00pa3oBaTeIbHBIX OpPraHU3ALUAX
Poccuiickoit @eaepannn, peaiu3yronMX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Pabouas mporpamma mno yueOHomy npeamery «®Pusuka» nns 10 knacca
cocraBiieHa Ha ocHoBe TpeboBanuii PI'OC COO, ®OIlI COO, denepanbHOU
paboueil mporpammbl 1o ydeOHomy mnpeamery «®Pusuka», OOII COO MAOY
«IIIxoma Ne 85» u ¢ yu€tomM paboueit mporpaMMbl BOCITUTAHUS IITKOJIBI.

[Iporpamma no ¢uszuke onpeaenser o0s3aTeNIbHOE MPEMETHOE COJIEpKaHHeE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUSI TEM U Pa3JIesioB
y4eOHOro mpeaMera ¢ y4€TOM MEXMPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOTO TPOIECcCa, BO3PACTHBIX OCOOEHHOCTEH  OO0yYaromuxcsl.
[Tporpamma 1o ¢u3uke AaéT MpencTaBlICHHE O LEsIX, COJAEp)KaHWHU, OoOuIei
CTpaTerud OOy4YeHHs, BOCIMTAaHUS U Pa3BUTHUS OOYYaIOUIUXCA CpPEACTBAMHU
ydebHoro npeamera «Pusnka» Ha yriIyOJIEHHOM YpOBHE.

N3yuenne kypca (Qusnku yriayOJIEHHOTO YPOBHS IO3BOJISIET pPeaii30BaTh
3a/1a4yd MPO(PECCUOHATILHON OpPHEHTALMM, HANPABICHO HA CO3/IaHUE YCIOBUU IS
NPOSIBIICHUS] CBOMX HMHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOIMMBI I MPOJOJKEHHS O00pa3oBaHUs B
opraHuzanusx npodeccuoHaIbHOr0 O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIUATIBLHOCTSIM.

B nporpamme 1o ¢uzuke onpeaensoTcs MmIaHupyeMble pe3yJIbTaThl OCBOCHUS
Kypca (U3MKH Ha YpPOBHE CpeIHero oO0miero oOpa3oBaHUSA: JUYHOCTHBHIE,
MeTanpeJMeTHbIe, TMpeaMeTHele (Ha  yrayOnéaHom  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JJisi  pa3padOTKu TpeOOBaHM K JUYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOYyYalolUIUXCs, OCBOMBIIUX
nporpaMmmy o pu3nKe Ha YPOBHE CpeHEro 00111ero oOpa3oBaHus Ha YriayOJIEHHOM
YPOBHE, SIBJIIETCS CHCTEMHO-AESTEIIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3nKe BKIIOYAET:

IUIaHUPYEMBbIE pe3yIbTaThl OCBOCHHMS Kypca (PU3UKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YJIbTATHI 110 TOJjaM 00yUYEeHHUS;

cojJiepKaHue yueOHOoro npeamMera « u3ukay Mo rojaM 00ydeHuUs.

[Iporpamma 1o @Qu3uke uMeeT NPUMEPHBIN XapakTep M MOXKET OBbITh
MCIOJIb30BaHa YUUTEISIMU (DU3HUKH JJIS COCTABIICHUSI CBOMX pabOUUX MPOTPaMM.

[Iporpamma no ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEJIEH U
IPEIOCTaBIsAET BO3MOXKHOCTU JJIsi pealu3ali pa3iIMyHbIX METOAMYECKUX
MOJIXOJJOB K MPENoAaBaHUI0 (U3MKU Ha YriayOJIEHHOM YPOBHE IpHU YCIOBHUH
COXpaHEeHHs 00s3aTeIbHON YacTH COJIepPKaHus Kypca.

du3rka Kak Hayka O HamOoJjiee OOMMX 3aKOHAX MTPHUPOABI, BHICTyIAs B
KayecTBE y4eOHOIo IpeJMeTa B LIKOJIE, BHOCUT CYIIECTBEHHbBIN BKJIaJ B CUCTEMY



3HaHWM 00 okpykaromiem mupe. [lIkonpHbIN Kype PU3NKN — CHCTEMOOOPa3yOIIHiA
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, MOCKOIBKY (DU3UYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB U SBICHUM, H3y4YaeMbIX XUMHUEHU, OHOJIOTHEH,
¢uznyeckoir reorpadueid u acTpoHoMmueil. lMcmonp3oBaHME U AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUN OINpEeNeNniio Xapakrep UM OypHOE pa3BHUTHE
pa3HOO0pa3HbIX TEXHOJOTH B chepe IHEPTETUKH, TPAHCTIOPTA, OCBOEHUS KOCMOCA,
MOJTyYEHUs] HOBBIX MaTepHajoOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHue Gu3uku
BHOCUT OCHOBHOU BKJaj] B ()OPMUPOBAHUE €CTECTBECHHO-HAYYHON KapTHUHBI MHUpa
oOy4aronierocsi, B pOpMUpPOBAHUE YMEHHUM MPUMEHATh HAYYHBIA METOJI TO3HAHUS
MIPY BBIMOJIHEHUU UMU YUYE€OHBIX UCCIIEI0BAHUIA.

B ocHoBy kypca pu3uku Ha ypoBHE cpeiHEro 001ero 0opa3oBaHus MOJI0XKEH
psI uaeH, KOTOpPbIE MOKHO PaCCMaTpPUBaTh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEU KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3AesioB (DM3UKHU, BKIFOUACT KaK
BOMPOCHI KITACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepual Kypca (U3NKU
o0bemUuHEH BOKpYr (Qusuueckux Tteopuid. Bemymum B Kypce sIBisieTcs
dbopMupoBaHUE MPECTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pUM, BEIIECCTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanusi npeanojiaraeT HCMOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMANa (PU3UUYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(bU3HKY C pa3BUTUEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU
¥ DKOJIOTHYECKUMU TTpoOIeMamu.

Hoea npuknaonoii nanpaenennocmu. Kypc dbusuku yramyOon€HHOTO ypOBHS
MpEANoJiaraeT 3HakKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTHUYECKUX
MPUJIOKECHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm sToM paccmarpuBaroTcs Ha
YPOBHE OOIIMX MPEICTABICHUN U COBPEMEHHBIE TEXHUYECKHE YCTPOWUCTBA, U
TEXHOJIOTHUHU.

Hoea 3xonocuzayuu peanusyercss IMOCPEACTBOM BBEIECHUS JJIEMEHTOB
COJICpKaHMsI, TOCBSIIEHHBIX HYKOJOTHYECKUM TpoOjeMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHBl C Pa3BUTHEM TEXHHKHW U TEXHOJOTHM, a TakkKe OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsbl 1Mo (PU3MKE JOJKHO OBITh MOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-IEATENHHOCTHOTO noaxoAa. Jns dusuku peanusanus 3TUX
MPUHITUTIOB 0a3UPyeTCsl Ha UCTIOIb30BAHUN CAMOCTOSATEILHOTO IKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTBYyroIero ¢akropa ydeOHoro mporecca. s yriayOnéHHOTO
YPOBHSI — 3TO CHUCTEMa CAMOCTOSITENIbHOTO YYEHHYECKOTO JKCIEPUMEHTA,
BKJIFOYAIOMIETO (PPOHTAIBHBIC YYEHWYECKHE OMbBITHI MPH H3YyYEHWH HOBOTO
MaTtepuaia, 1abopaTopHbie padOTHl U pabOTHl pakTUKyMa. [Ipu 3TOM BO3MOXKHBI
JIBa crioco0a peanu3aiuy pU3nYecKoro npakTukyma. B mepBoM ciyyae npakTukym
npoBoauTcst b0 B koHie 10 u 11 imaccoB, n1MOO MOCHE MEPBOrO U BTOPOTO
MOJIYTOANM B KaXKJIOM U3 3TUX KJlaccoB. BTopoi#t criocod — 3To uHterpanus padbot
MPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOPbIE MPOBOJISATCS B IMpoOIlecce



u3ydeHus: pasznena (temsl). [Ipu sTom mox paboTramu MpakTUKyMa MOHUMAETCS
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAHME, KOTOPOE€ MPOBOAUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOIO BUIAa 0€3 MOIIaroBOM NHCTPYKLIMH.

B nmporpamme mo (¢u3umke cHcTeMa YYEHHUYECKOTO HKCIEPHMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBICHa €IWHBIM mepeyHeM. Bwidop
TEMATUKU I STUX BHUAOB YYCHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
Y4aCTHUKaMU 00pa30BaTEIbHOTO MPoliecca UCXOs U3 OCOOCHHOCTEN MOYPOYHOTrO
IUTAHUPOBAaHMUS W OCHaImleHus kabuHeta ¢usuku. [Ipm 3TOM obOecmeunBaeTCs
OBJIaJICHUE OOYYaIOIMMUCS YMEHHUSIMHU TMPOBOJIUTH TMpPSAMbIE U KOCBEHHBIC
U3MEpPEHHUs, UCCIEAOBAHUS 3aBUCUMOCTEH (DU3MYECKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yieseTCs pEIICHNIO PaCUETHBIX M KAUeCTBEHHBIX 3a]1ad.
[Tpu 5TOM 17151 pacUETHBIX 3a7]a4 IPUOPUTETOM SIBIISIFOTCS 33]1a4U C SIBHO 33JIaHHOM U
HESIBHO 3a/IaHHOM (PU3MUECKON MOJENbI0, MO3BOJISIIOIINE MPUMEHATh W3YYCHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KakK U3 OJIHOTO pas3felia Kypca, TaK U HHTETPUPYS
NpPUMEHEHNE 3HaHUH U3 Pa3HbIX pa3aenoB. [Jig KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABJIAIOTCS 3aJaHusi Ha OOBSCHEHUE/TIpEJCKa3aHUue MPOTEKaHUsd (PUINYECKUX
SBJICHUW U TIPOIIECCOB B OKpY’Karollel >KU3HU, TpeOyrolue BbiOopa (pu3ndecKon
MOJIEJH JIJIsl CUTYaIllH MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecreyeHuIo yuyeOHoro npoiecca Kypc GU3MKy yriryoJIEHHOTO YPOBHS Ha ypOBHE
cpenHero oOmiero oOpa3oBaHUs JOHKEH H3Y4yaThCs B YCJIOBHSX MPEIMETHOTO
kabuHeTa. B kaOuHere GU3MKH JOKHO OBITH HEOOXOAUMOE J1abopaToOpHOE
00opy10BaHUE JUIsl BBIMOIHEHHSI YKAa3aHHBIX B IPOrpaMMe M0 (PU3HNKE yUEHUYECKUX
OTIBITOB, TAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
o0opy0BaHUE.

JlemoHCcTpanmoHHOE  000pyZoBaHue (OpPMHUpPYETCSI B COOTBETCTBHH C
OPUHLIUAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH H  OOECIEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUNA IS
UCCIICIOBAHMSI M3yYaeMbIX SIBICHUH W  TPOIECCOB, OMIUPUUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX TPUMEHECHHIA.

JlabopaTopHoe 000pynOBaHHE MJI YUYEHUYECKHX MPAKTHUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHYECKUX KOMILUIEKTOB M OOECleuuBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydamlmxcsa. TemMaTH4ecKue KOMIUIEKTHI
7ab0paTOpHOTO O00O0PYAOBaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE IIU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMHU TICJIIMH U3y4eHUS (PU3HUKHU B 00IIEM 00pa30BaHUU SIBJISTFOTCSI:

dbopMupoBaHre HHTEpeca M CTpPEeMJICHHS OO0y4alouMxcsi K HayYHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHE WX HWHTEIJICKTYyallbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE TMO3HAHWUA U (HOPMHUPOBAHUE
UCCIIEIOBATEITLCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;



dbopMHpOBaHE HAYYHOTO MHPOBO33PEHUsSI KaK pe3yjbTaTa M3yUeHHUsS OCHOB
CTpOEHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUE YMEHUN OOBSCHSTH SABJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX
3HAHUMW U HAYYHBIX JJOKA3aTEIbCTB;

dbopMupoBaHUE MPEACTABICHUN O poiu (U3UKU JJIs Pa3BUTUA JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTaBIICHUN O  BO3MOXHBIX  cepax  Oynyuieit
npoeCCUOHANILHONW  JIESITEIbHOCTH, CBSI3aHHBIX ¢ (DU3MKOW, IOJTOTOBKAa K
JaybHeleMy oOy4eH!I0 B 3TOM HapaBIICHUH.

JlocTikeHnue »TUX 1ened oOecrieuynBaeTcs pelieHueM CIEIyIoNuX 3a7ad B
npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

MpUOOpPETEeHNE CUCTEMbI 3HAHUN 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAs  MEXaHWUKY,  MOJEKYJISpHYyl  (usuky,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PM3HUKY U DJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUU MPUMEHSTh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
(U3MYECKUX SIBICHUW B MPUPOJAE M JUIsl MPUHATHUS MPAKTHUUECKUX PEIICHUN B
MOBCEHEBHOM JKH3HHU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JaHHON (PHU3UUECKOi
MOJIENIbIO, 3ajJlay, MOAPa3yMEBAIOLIUX CAMOCTOSITENIbHOE CO3/aHHue (HU3NUECKOM
MOJIeNIM, aJ€KBAaTHOW YCJIOBHMSM 3aJladyd, B TOM YHCIIE 3a/a4 HHXKEHEPHOTrO
XapakTepa;

noHUMaHue (U3NYECKMX OCHOB M TMPHUHIMUIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSAHUS HA OKPYKAIOLLYIO CPELY;

OBJIQJICHUE METOJIaMH CaMOCTOATENIBHOTO IIJIAHUPOBAHHUS U TPOBEACHUS
bU3NYeCKUX OJKCIEPUMEHTOB, aHalIW3a W HUHTEpHpeTanuu  WHGOpMAIH,
OMpeIeNICHNs] TOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3JJaHHAE YCJIOBUM IS Pa3BUTHS YMEHMM HPOEKTHO-UCCIENOBATENBCKOM,
TBOPUYECKOU JICSITETbHOCTH;

pa3BUTHE UHTEPECa K chepam MpodhecCHOHATBLHOM AESITENIbHOCTH, CBSI3aHHOM €
(bU3HKOIA.

B coorBerctBun ¢ tpedoBanusimu OI'OC COO yriuyOn€HHBIA YypOBEHb
u3ydyeHus: yuyeOHoro npeamera «®Pusnka» Ha YpOBHE CpPEIHEro OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJOHKEHHE
o0pa30BaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIISL.

Ha uzyuenne ¢puzuku (yriyOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIIETO
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 gacos (5 yacoB B HEZIENIO), B
11 xmacce — 170 gacoB (5 4acoB B HEJEIO).

Ha u3zyuenue ¢usuku B 11 «by» (umxenepHom) kinacce B 2026—2027 yueOHOM
roJly COTJIaCHO y4eOHOMY TUTaHy  KajeHaapaoMy rpaduky MAOY «Illkoma Ne 85y
orBoauTcs 172 yaca (13 pacu€ra 5 4acoB B Helento, 34 yueOHbIe HEACIH C YUETOM
Mpa3IHUYHbIX JTHEH).

B cBsa3m ¢ mepexogom obOyuaromuxcs 11 «b» kiacca Ha WHAWMBUIYaTbHBIN
yuebnbiii wian (UYII) co Broporo momyroamsi cornacHo [lomoxenutro o6 MYII



[Ipennaraemerii B TporpamMme 1o (QU3MKE TepedeHb JTabOpaTOpHBIX U
NPAKTHYECKUX pabOT SBJISAETCS PEKOMEHIOBAHHBIM, YUYUTENb JCNaeT BBIOOD
MIPOBEJICHUS JIA0OPATOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COILEPKXAHUE OBYUYEHUA

Paznen 4. JDaekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBUE€ TIOCTOSHHBIX MArHUTOB M IPOBOJHMKOB C TOKOM.
MarautHoe mone. Bekrop MarmuTHOM uWHaykuumu. I[IpuHomn cynepro3uuuu
MAarHUTHBIX NOJIeH. JIMHUY MarHUTHON MHIYKIUU.

MarnutHoe 1oJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHHUKA, KATYUIKU U
KpyroBoro BuTka). OnsIT Jpcresa.

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, €€ HanpaBjieHUE U MOAYJb. JIBH>KEHNE 3apSyKEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHUTHOM MoJje. PaGoTa cuisl Jlopenia.

MaruauTHoe 1oj€e B Beuiecte. DeppoMarHeTUKM, napa- u JuaMarHeTUKHU.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOIECChl: MPUMEHEHUE

MTOCTOSTHHBIX MarHuTOB, AJIEKTPOMAarHuTOB, TeCTep-MyJIbTUMETD,
AIEKTpOABUTATETh SIKOOHM, YCKOPHUTENH 3JIEMEHTaAPHBIX YaCTHII.
Hemoncmpayuu.

KaptuHna  nuHMM  MHAYKIMM  MarHUTHOTO  MOJs  IIOJOCOBOIO U
M0JIKOBOOOPA3HOT'O MOCTOSIHHBIX MarHUTOB.

KapTuHa MM MAarHUTHOM UHAYKIHUU TOJIS JUIMHHOTO IPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictue cumnel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HabGnronenue nBr>XeHHs My4ykKa 3J€KTPOHOB B MAarHUTHOM TIOJIE.

ITpuHun JNEUCTBUS AJIEKTPOU3ZMEPUTEIILHOTO npubdopa
MAarHUTOJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomot, npaKmMuKym.

HccnenoBanre MarHUTHOTO MOJISL IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB heppOMarHeTHKOB.

HccenenoBanne nevcTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenne cuibl Amriiepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUJIbI AMIepa.

Tema 5. Inekmpomacnumnan UHOYKYUAL.

SIBiieHue DJIEKTPOMArHUTHOM MHAYKIUU. IloTOK BEekTOpa MarHUTHOU
uHaykuuy. OJIC mHAayknuu. 3aKOoH 3JIEKTPOMAarHuTHOM uHAykiuu Papanes.
Buxpeoe anekrpuueckoe nosie. Toku Pyko.

OJC uHAYKUMH B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
I0JIE.

IIpaBuno Jlenua.

NunykTtuBHOCTh. KaTylika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
Asnenue camonHaykuuu. IJ{C caMOMHIYKIIHH.

DHeprus MAarHUTHOTO NOJISI KATYIIKHA C TOKOM.



DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECChl: WHAYKI[MOHHAsS
MeYb, COJICHOU], 3alllUTa OT AJEKTPU3ALUU T MPHU JBU)KEHUU B MATHUTHOM II0JIE
3emiu.

Hemoncmpayuu.

HaOmronenue siBneHust 3J1eKTpPOMarHUTHOW UHTYKIUU.

UccnenoBanne 3aBucumoctd JJIC MHAYKIMH OT CKOPOCTM H3MEHEHUS
MarHUTHOTO MOTOKA.

ITpaBuno Jlenua.

[Tamenre MmarauTa B aJlOMUHHUEBOM (MEIHOMN) TpyOe.

SBieHne CaMOMHIYKIIH.

UccnenoBanne 3apucumoctd DJIC caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OrnpeneneHue MHIYKIMU BUXPEBOIO MATHUTHOTO TIOJIA.

UccnenoBanue siBIEHUSI CAMOUHYKIIUH.

COopka MOJIeTu JIEKTPOMArHuTHOTO FeHepaTopa.

Paznen 5. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koeodanus.

KonebarensHast cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonndeckue kosiebanus. KnHemaTtuueckoe M JUHAMHUYECKOE OIHMCaHUE.
DHepreTuyecKkoe OmucaHue (3aKOH COXPaHEHHUS MEXaHHMYECKOW 3Hepruu). BeiBoa
JTUHAMHYECKOT'0 OIMHUCAHUS TapMOHUYECKHX KOJICOAHHMH M3 MX SHEPreTUYECKOro U
KHHEMaTHYECKOI'0 OIHUCAHMSL.

Amrmntyga u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJEOAHHHM HCXOAHON
BEJIMYMHBI C aMIUTUTYyJaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHHMUSI.

[lepuon u yacrota kosnedanuil. Ilepron Manbix CBOOOJHBIX KoOJeOaHUN
MaTteMaTH4eckoro wasitHuka. llepuon cBOOOJHBIX KOJIEOAHHMI MPY>KUHHOTO
MasITHUKA.

[Tonsatue o 3aryxarwmux KojaebaHusx. BeiHyX/1eHHbIe KOoeObaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOaHNS.

TexHuueckue yCcTpoNCTBa U TEXHOJIOTHYECKHUE MPOLIECCH: METPOHOM, YacChl,
Kadelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3amuch K0Jae0aTeIbHOTO IBIKCHUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHWil rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyXaruX KoieOaHUi U 3aBUCUMOCTH MeprUoaa CBOOOIHBIX
KOJIEOAHHI OT COMPOTUBIICHHUS.

HccnenoBanre kojie0aHUM Tpy3a Ha MACCHUBHOM TMpPYXHHE C LEJbIO
dhopMupoBaHUs MPEICTABICHUN 00 UICAIbHOM MOJIETH TIPYKMHHOTO MasTHUKA.



3aK0H COXpaHEHHS YHEPTUU MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOAHU.

HaOnronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenne mnepuoga CBOOOJHBIX KOJEOAHUN HUTSHOIO M MPYKUHHOTO
MasITHUKOB.

N3yuyeHue 3aKOHOB JIBUXKEHHUA TeJia B X0JI€ KOJeOaHU Ha yIPyroM MoJABECE.

N3ydeHnne NBUXKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KMHHOM MAasITHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAOIIUX KOJIEOAHUN.

HccnenoBanre BEIHYKICHHBIX KOJICOAHUM.

Tema 2. InekmpomazHumnsle KoaeOAHUA.

Konebarenbubiit koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
ujcaIbHOM KoJie0aTenpbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIUTY/IBI
3apsa KOHAEHCaTopa C aMIUIUTYOW CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYPE.

3aTyxaromme AJEKTPOMArHUTHbBIE KoJieOaHus. BrinyxaeHHbie
AJIIEKTPOMArHUTHBIE KOJIEOAHUSI.

[lepemeHHbIi TOK. MOIIHOCTP MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JNEUCTBYIOIEE 3HAYEHUE CHJIbI TOKA W HANpsOKEHUsI TMPU  pa3inyHOM (opme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHHU.

CuHycouianbHbli NIEPEMEHHBIA TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIEIM CUHYCOMJAJIIBHOTO MEPEMEHHOIO0 TOKAa. PE30HAaHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

Uneanpubiii  Tpancopmartop. I[lpomsBoacTBo, mepemada u TOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PUCKU NP NPOU3BOJACTBE 3eKTpodHepruu. KynbeTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHudyeckne yCTpOWCTBAa M TEXHOJIOTMYECKHE IPOLECCHI: DJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU IJIEKTpOIEepeaay.

Hemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOIHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTU
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparTop He3aTyXalOMUX JIEKTPOMATrHUTHBIX KOJIEOAHUH.

Mopens 3JIEKTPOMarHuTHOIO TeHEPATopa.

BriHyX/IeHHBIE CHHYCOUATBHBIC KOJICOaHUSI.

Pesucrop, Karymka MHIYKTMBHOCTH M KOHJEHCATOpP B LIENU NEPEMEHHOTO
TOKA.

Pe3onanc mnpum mocienoBaTEIbHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

YcTpoiicTBO M IPUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mogenb JIMHUU 3JIEKTPONEPEaAUH.

Yuenuueckuit 3xcnepumenm, nadvopamopusvie padomot, nPAKMUKyM.

N3yuenne TpanchopmaTtopa.

HccnenoBanre NepeMEHHOrO TOKa 4Yepe3 MOCIEAOBATENIbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoOMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B €M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80IHbL.

MexaHnueckue BOJIHBI, YCJIOBUSA HMX pacnpoctpaneHus. Ilomepeuneie u
MPOJOJbHBIE BOJHBL. llepron, CKOpOCTh pacnpoOCTpaHEHUs U [JIJIMHA BOJIHBI.
CBoiicTBa MEXaHHWYECKHMX BOJH: OTpPaXCHHE, MpeOMJICHUE, MHTEephEepeHIus |
nudpaximys.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITyMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBHUSI U3YyUYCHUS JIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  JJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXEHHE,  MPEIOMIICHUE,
noJisipu3alus, HHTepepeHuns u qudpaKims.

[IIxana >7eKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE AJeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMTBI pagUOCBA3U U TENEBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAOIIEH CPEBI.

TexHuyeckne yCTpOWCTBA M NPAKTUUECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEAUIMHE.

Hemoncmpayuu.

OObpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs T€10 Kak MCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: ¥ NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune unrepdepenunu u qudpakiuid MEXaHUYECKUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabGmronenue cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KOJIeOaHUH.

HccnenoBanrie CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, TPEJIOMIICHUE,
noJisipu3arys, nudpaxius, THTEpPepeHIHs.

Oo6nHapyxeHue nHHPAKPaCHOTO U YIBTPAPUOIECTOBOTO U3TyUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopusvie padomot, nPAKMUKyM.

N3ydeHnne napameTpoB 3ByKOBOM BOJIHBI.

N3yuyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.



[IpssMOnMHENHOE pacnupOCTpaHEHHE CBETA B OJHOPOLHOM cpene. Jlyu csera.
To4euHbIN UCTOYHHK CBETA.

OTtpaxkeHue cBera. 3aKOHBI oTpaxeHusi ceta. IlocTtpoenue n3oOpaxeHuil B
10cKoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIIECHUS CBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. OTHOCUTENBHBIN MTOKA3aTeNb NpesioMieHns. [1ocTosSHCTBO 4acTOThI
CBETA U COOTHOUIEHHWE JUIMH BOJIH IIPU IIEPEX0JAE MOHOXPOMATHYECKOTIO CBETA YEPE3
IPaHUILy pa3ena IByX ONTUYECKUX CpE.

Xon nydeit B mpusme. lucniepcust cBera. CIOXHBIA COCTaB OEJIOro CBETA.
[Ber.

ITonHOe BHYTpeHHee oTpakeHue. lIpenenpHblii yroy MmojHOro BHYTPEHHETO
OTPaKECHHUSI.

Cobupatomiue 1 paccenBarolue JUH3bL. ToHkas nuH3a. DokycHOe paccTosHUE
Y ONTUYECKAsl CUJIa TOHKOW JMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSHUSI TOHKOM
chepuueckol JMH3bI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTells
IIPETOMIICHHS.

@opMyJsia TOHKOW JIMH3BL. Y BEJIMYEHHUE, 1ABAEMOE JIMH30M.

Xoa Jyya, NMPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YTJIOM K €€ TJIaBHOM
ontuyecko ocu. IlocTpoeHne wu300pakeHH TOYKM W OTpe3ka MNpsIMON B
cOOMpaIOLUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paszpemaromas cnocoOHocTh. [11a3 kak onTuyeckas
cucTema.

IIpenensl MPUMEHUMOCTH FEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBus HaOMIOAEHUS MaKCHMYMOB W MHUHUMYMOB B HHTEpP(EpEeHIIMOHHOM
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl KilacCMYECKHUX
UHTEeP()EPEHIIMOHHBIX CXEM.

Hudpaxkuusa cBera. JudpakiuonHas pemérka. YcaoBUe HaOMIOIEHUS
IVIABHBIX ~MAaKCUMYMOB NP NaJACHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuuecknue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JIyna,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapaT, MpOCBETICHHE
OIITHKH, BOJIOKOHHASI ONTHKA, AUPPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIeHNs CBETA.

Habmtoienue moaHoro BHyTPEHHET0 OTpaskeHusi. MoJiesib CBETOBO/IA.

HccmenoBanne xXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEIECKOIIA.

HaoOmronenune natepdepeHnu crera.



HabGmronenne nBeTOB TOHKUX TMJIEHOK.

Hab6mronenune nudpaxiuu ceera.

Nzydenue AuppakiOHHON PEIIETKH.

HaOnronenne nudppakiiniOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipu3anuu CBETa.

[IpuMeHeHue MOISIPOUIOB JIJISl M3YUCHUS] MEXaHUYECKUX HAMPsHKEHUH.

Yuenuueckuit 3xcnepumenm, nadbopamopusie padomot, nPAKMUKYM.

N3mepeHne nokazaress npeaoMIeHUs CTEeKIa.

HccnenoBanne 3aBUCMMOCTH (OKYCHOTO pPACCTOSIHHMSI OT BelecTBa (Ha
MPUMEPE KUJKUX JIMH3).

N3mepenne poKyCHOTO pacCTOSIHHS paCCEUBAIOIINX JTUH3.

[Tomy4yenune n300pakeHus: B CUCTEME U3 IUIOCKOTO 3€pKaJia U JIMH3BI.

[Tomy4yenune n300pakeHns B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6nronenune nudpakuuu, MHTEp()EpEeHINN U NOJIIpU3alii CBETA.

N3yuyeHue noysipu3aluu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JIU3JIEKTPHUKA.

N3ydenne naTepdepeHIny JIa3epHOTO U3JIYyYEHUS Ha JIBYX IIEIX.

HaGmronenue nucnepcum.

HaGmogenue u uccinenoBanue AMPpakuOHHOTO CIEKTpa.

W3mepeHune JIMHbI CBETOBOM BOJIHBI.

[Tony4yeHue criekTpa U3ITy4YEHUS! CBETOAMOMA MPU MOMOIIN AUGPAKIIUOHHOM
PEIIETKU.

Paznen 6. OCHOBBI cIeNUAIbHON TEOPHUH OTHOCHUTEJILHOCTH.

['panuLBI IPUMEHUMOCTH KJIACCUYECKON MeXaHuKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  mHTepBal.  [IpeoOpasoanus  Jlopenta.
YcnoBue npryMHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIeHUE
BPEMEHU U COKpAIIECHUE JITTUHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPrued U UMITYJILCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPrus
MIOKOSI.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: CIIyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEH 3aPIKEHHBIX YaCTHLL.

YyeHn4yeckuit SKCIIEpUMEHT, JIa00paTOpHBIE PAOOTHI, MPAKTUKYM.

Onpenenenue WMMyJbca W DHEPIHM  PEISITUBUCTCKUX 4acTuil (1O
dboTorpadusiM TPEKOB 3apPsHIKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnyckynapHno-60110601i 0yanusm.

PaBHOBeCHOE TEIJIOBOE U3NIydeHUE (M3JIydeHUE a0CONIOTHO YEPHOrO TEIa).
3akoH cMmenieHus: Buna. ['nnoresa [Inanka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.



dororddext. Onwitel A. I'. Croneroa. 3akonsl dhoTodpdexra. YpaBHeHue
OuamTenHa 1 Gorodddexra. «Kpacnas rpanuma» dhotodrddexra.

JlaBnenue cBeta (B 4YaCTHOCTH, JaBlieHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 U aOCOJIIOTHO OTpaXkarollyro moBepxHocTh). OmbiTel II. H.
Jlebenena.

BousinoBsie cBoricTBa yactul. Bomusl ae bpoina. JliinHa BosHe! ne bponnsa u
pa3Mepsbl 001aCTH JIOKAJIM3AIMK ABUKYILIEHCs yacTulbl. KopryckyasipHO-BOITHOBOM
nyanusMm. JJudpakius 3J1eKTpOHOB Ha KpUCTaILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOUIEHUSI HEONpeneIEHHOCTEH
['eitzenbepra.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dboTodeMEeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

®otordh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOW MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poTo3PdeKra.

HccnenoBanve  3aBUCHMOCTH  CONPOTHBIICEHHUS  MOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

CBeToaunon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

HccnenoBanue Goropesucropa.

N3mepenne nocrosiHHoM [Inanka Ha ocHOBe uccienoBanus Gporoaddexra.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOMO OT HAMPSIHKEHUSL.

Tema 2. Du3zuxa amoma.

OnbITEl MO HKCCIEIOBAHUIO CTpOeHUs aToma. IlnaHerapHas Mojens aToma
Pezepdopna.

[Toctynatel bopa. M3nyuenune u nornoueHue GOTOHOB MPH MEPEX0JIE aTOMa C
OJIHOT'O YPOBHSI SHEPTUHU HA JIPYTOMH.

Bunpl ciektpoB. CIEKTp YpOBHEM SJHEPTUH ATOMA BOJOPOAA.

CnoHTaHHOE W BBIHYXJIECHHOE U3JydyeHHe cBerta. Jlazep.

TexHuyeckne yCTpONCTBA M TEXHOJOTUYECKHE TMPOIIECChI: CHEKTPaTbHBIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopaa.

HabGmronenre TMHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETUYMKA HOHU3UPYIOIINX YACTHULL.

OrnpeneneHue JUIMHBI BOJIHbBI JJa3€PHOTO U3TyUYECHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HaOnronenue nuHeiyaToro CekTpa.
HccnenoBanue cnekTpa pa3peKeHHOr0 aTOMAapHOIO BOJIOPOJA U U3MEPEHHE
noctosiHHoi Punbepra.

Tema 3. Qu3zuxka amomnoz0 A0pa u I1EMEHMAPHLIX YACMUY,



Hyxnonnas moxens siapa ['eitzenOepra—lBanenko. 3apsn sapa. MaccoBoe
yucio sapa. U3oronsl.

PagnoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIH W TO3UTPOHHBIM OeTa-
pacnaj. ['amma-nu3nydeHue.

3aKOH pPaJAMOAKTUBHOrO pacnaaa. PaavoakTWBHBIE H30TONBI B IIPUPOJE.
CBOICTBa MOHU3UPYIOLIETO H3IY4YCHHs. BiusHHE paJlOaKTUBHOCTH HA JKHUBBIC
opranu3mbl. EcrecTBeHHbIi PoH n3nydyenus. Jozumerpus.

DOHeprus CBsI3U HYKJIOHOB B sifjpe. SnepHbie cuiibl. [ledexT maccsl sapa.

Snepusie peakiuu. Jlenenue u cuntes snaep. Snepusie peaktopsl. [IpoOaemsr
YIPaBIsIEMOT0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTHYECKUE aCIEKThl pPa3BUTHUS
SAIEPHON YHEPIETUKMU.

Mertozap! perucTpalyy U UCCIEI0BAHNS JIEMEHTAPHBIX YACTHIL.

OyHIaMEHTaJbHbIE B3aUMOJICUCTBHUSA. bapuoHBI, ME30HBI U JIENTOHBIL.
[IpencraBnenne o CtangapTHOi Mojaenu. KBapk-ritooHHast MOJIE€Nb aIpOHOB.

®usznka 3a npenenamu CranpaptHoil monenu. TémHas marepus M TEMHas
DHEPIHUS.

EauHcTBO pU3nyecKkoil KapTUHBI MUpA.

TexHu4yeckre yCTpoMCTBa M TEXHOJIOTUYECKUE MPOLECCHL: JO3UMETpP, KaMepa
Buiibcona, siiepHbIil peakTop, TepMOSIEPHBINA peakTop, arToMHasi 60M0a, MarHUTHO-
pe3oHaHCcHas Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

HccnenoBanne TpekoB 4acTuIl (110 TOTOBBIM (hoTOorpadusim).

HccnenoBanue paanoakTUBHOTO (POHA C UCTOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHus 0eTa-4yacTHI] ATFOMUHUEM.

Pa3znes 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Orarbl pa3BUTHS acTpOHOMUHU. [IpHUKIasHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHOMuHu. [IpUMEHHMMOCTh 3aKOHOB (U3UKH i1 OOBICHEHHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbl aCTpOHOMHUYECKHUX HCCAeNOBaHUNA. (COBPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EpPHAst ACTPOHOMHSI.

Bun 3Bé3nHoro HebGa. Co3Be3nusi, spkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIB)KCHUE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTb. McTounnk sHepruu ConHua v 3BE31.

3BE3/1bl, X OCHOBHBIE XapaKTEpUCTHUKHU. [[narpamMmma «CreKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE3bI TJIABHOM IOCIEHOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3X IJIaBHOM IOCIJIEIOBATEIBHOCTH. BHyTpEeHHEE CTpOEHHE
3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCX0XKACHUH U 3Botonuu CoJlHLIA U
3BE3/. DTaIbl )KU3HU 3BE3/.

Mneunsiii [lyte — nHama ['amaktuka. Ilomoxenne m nBmxkenne ConHoa B
INanmaktuke. Tunel ranaktuk. PaguoranakTuku v kBa3apbl. UEpHBIE IBIPHI B AIpax
TaJIaKTHK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa606ma. Pazoeranne rajgakTuk.
Teopus bonbsmoro B3peiBa. PennkToBOe n3nydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie npo0iemMbl aCTPOHOMUMU.

Yuenuuecxkue naoniooenus.

HaOmronenus 3BE3HOTO0 HeOa HEBOOPYKEHHBIM TJIA30M C HUCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUMN JIs1 ONpe/IeTICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JlaTy: OCHOBHbIE co3Be3usi CeBepHOro MOJylapusi U SpKHe
3BE3ILI.

HaGmiogenuss B Teneckon JIyHBI, IUTaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOILICHUH.

Du3HYeCKU MPAKTHKYM.

Crioco6b1 n3MepeHus (U3NYECKUX BETUYHH C UCIOJIb30BAHUEM aHAJIOTOBBIX U
IU(POBBIX M3MEPUTEIHHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOGCOTIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NIECKUX BEIHUUH.
OueHka rpasull MOrpenIHOCTEMN.

IIpoBeieHHE  KOCBEHHBIX HW3MEPEHUW, MCCIEAOBAaHUKA  3aBUCHUMOCTEU
(bu3MYeCKUX BEIMYMH, MPOBEpPKA MPEJIOKEHHBIX THUNoTe3 (BbIOOpP U3 padoT,
ONMMCAHHBIX B  TEMATUYECKUX  pazfenax «YUYEHUYECKUH  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O6o001maromee MOBTOPEHUE.

OO6o00meHne U cucTemMaTu3alus CoJep KaHus pa3fieloB Kypca «MexaHukay,
«MonexynsipHas pU3MKa U TEPMOJUHAMUKAY, « DIEKTpoAHaAMUKay», «Konebanus u
BOJHBI», «OCHOBBI CHENUAIBHOM TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
busnkay, « DIEMEHTHI ACTPOHOMHH B aCTPOPUZUKNY.

Ponr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMATBHON M ATHUECKOH cpepax AesITENbHOCTH YE€TIOBEKA, POJIb U MECTO (PU3UKU U
ACTPOHOMHHM B COBPEMEHHOM HAYYHOW KAPTHUHE MHUpPA, 3HAYEHWE OMMUCATEIbHOM,
CUCTEMATU3UpYIOUIe, OOBSICHUTENIbHOM M  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3nYecKoil Teopuu, poiib PU3NUECKON TEOPUH B GOPMHUPOBAHUU MPEICTABIECHUHN O
bu3nyUecKoil KapTUHE MHUpa, MECTO (PU3MUECKOW KapTHHBI MHpa B OOLIEM pSIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEJICTABICHUN O MPUPOIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue xypca pusuku yriryosnéHHoro ypoBHs B 11 kitacce ocyiecTBisieTcs
C YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemuovie nOHAMUA, CEA3AHHBIE C USYUEHUEM MEMOO008 HAYUHO20
NO3HAHUA: SBIICHWE, HAy4YHBIA (DaKT, TUroTe3a, (hU3MYEecKas BETWYMHA, 3aKOH,
TEOpHsl, HAONIOJEHUE, SKCHEPUMEHT, MOJIECIHPOBAHUE, MOJEIb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, I pOBas 1adopaTopus.

Mamemamuxka: peuieHUE CHUCTEMbl YpaBHEHUW. TpUroOHOMETpUYECKue
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAH[€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. BEKTOpPHI M WX NPOEKIIMU HAa OCH KOOPJUHAT, CIOXKEHUE BEKTOPOB.



[IpousBoanHbie 37MeMeHTapHBIX GYyHKIUNA. [Ipu3Haku TOMOOHMS TPEYTrOJHHHUKOB,
OTIPEJICIICHHE TUIONIAIN TIIOCKUX (puryp u 00bEMa Ted.

buonocua: >nektpuyeckue SBICHUS B KUBOW MPUPOJE, KoJeOaTelbHbBIE
JIBIDKEHUS B JKHBOW TPUPOJE, OKOJOTHUECKHE PHUCKH TPU MPOU3BOICTBE
ANIEKTPOIHEPTUH,  DJICKTPOMArHUTHOE  3arpsA3HCHHE  OKPYXKAIONMIEH  Cpejpl,
yIBTPA3BYKOBas JMArHOCTHMKA B MEIWIIMHE, OINTHYCCKUE SBJICHUS B IKUBOUH
PUPOJIE.

Xumus: CTpOCHUE aTOMOB M MOJICKYJI, KpUCTAJUTMYECKAsI CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTATNIMYECKON PEIIETKH, CTIEKTPAJIbHBIN aHAIN3.

T'eocpagpua: marHuTHBIE TIONIOCA 3€MJIM, 3QJ€KA MArHUTHBIX Py,
dboTochEMKaA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonocusn: TpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, SJEKTPOMArHUTOB,
ANEKTPOBUTATENh SIKOOU, TeHepaTop MEPEMEHHOTr0 TOKa, WHAYKITMOHHAS TeYb,
JUHUU 3JIEKTPOTepeiad, ICKTPOIBUTATENb, paaap, PaIuoONpUEMHNK, TEIEBU30D,
anTeHHa, TtenedoH, CBU-meusb, ynbTpa3ByKOBas JAHMArHOCTUKA B TEXHUKE,
MIPOCKITMOHHBIN ammapar, BOJIOKOHHAs ONTHKA, COJIHEUHAs OaTapes, CITyTHUKOBEIC
NPUEMHUKH, sJIepHAs YPHEPTEeTUKA U DKOJIOTHICCKUE aCTIeKThI €€ pa3BUTHA.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHET'O OBILIET'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS Yy4yeOHOro mnpeamera «Duszmka»
JIOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaOIIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEHW TMO3UIIMECH JHUYHOCTH, CHUCTEMOH I[€HHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KU3HEHHOTO
ONBITA U OMbBITA JEIATEIBHOCTH B MPOLIECCE Pealu3aldi OCHOBHBIX HAIPAaBICHUUN
BOCHUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakIaHCKOr0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH IPAKIAHCKON MOZUIIMU 00YYAIOIIETOCs KaK aKTUBHOTO
1 OTBETCTBEHHOTI'O YJI€HA POCCUIICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIIMOHHBIX OOIIECYETIOBEYECKUX T'YMAHUCTHYECKUX H
JEMOKPATHUYECKUX [IEHHOCTEH;

e TOTOBHOCTb BECTU COBMECTHYIO ACSATEIBbHOCTh B MHTEPECAX IPaKAAHCKOrO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIpaBJICHUHM B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aMMOJICMCTBOBATh C  COLMAIBHBIMU  HHCTUTYTAMH B
COOTBETCTBHH C UX (QYHKIIUSIMHU ¥ HA3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESITEIHHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:
e CpOPMHUPOBAHHOCTHL  POCCHUMCKONW  TPaXKIAHCKOM  UJCHTUYHOCTH,
NaTpUOTU3MA,;
e IIEHHOCTHOE OTHOIIEHHE K TOCYIAPCTBEHHBIM CUMBOJIAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBECHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAllMIO M IPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B ICSATEIBHOCTH YUEHOTO;

e 0OCO3HAHHWE JUYHOTO BKJI/Ia B IOCTPOCHUE YCTOMUMUBOTO Oy MYIIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e DOCTETHYECKOE OTHOIIECHWE K MHPY, BKIIOYAsg 3CTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI0 BOCIIMTAHUSA:

e HHTEPEC K pa3IMuHbIM cepam mpodeccruoHaTbHON JIeATeIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C PU3UKON U TEXHUKOM, YMEHHUE COBEPILIAaTh OCO3HAHHBIN
BbIOOp Oyayiei mpodeccun u peann3oBbIBaTh COOCTBEHHbIEC KU3HEHHbBIC
TIJIAHBI;



e TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(hbU3UKY Ha TIPOTSHKCHUU BCCH JKH3HH.
IKO0JIOTHYECKOr0 BOCIIMTAHHUSA :
e c(hopMUPOBAHHOCTH IKOJIOTHYECKOW KYJIBTYPBI, OCO3HAHHUE TI00aTHLHOTO
XapakTepa IKOJOTHICCKUX TPOOIIeM;
e IUIAHMPOBAHHUE M OCYIIECTBJIECHUE JIEMCTBUM B OKPYKAKOLIECW Cpele Ha
OCHOBE 3HaHUS IEJICH YCTOMYMBOTO Pa3BUTHUS YCIIOBEUECTBA;
e paCHIMPECHHE ONbITA JCATEIHPHOCTH SKOJOTHYCCKON HANpaBIICHHOCTH Ha
OCHOBE MMCIOIINXCS 3HAHUH 10 (PU3HKE.
HEeHHOCTH HAYYHOTO MO3HAHUS:
e chOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3UICCKON HAYKH;
e OCO3HaHWEC IICHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTH B Ipollecce
U3y4deHUs: (PU3UKU OCYIIECTBISATH TMPOEKTHYIO M HCCIEI0BATEIHCKYIO
TESTENHHOCTDh UHIWBUIYAIBHO U B TPYIITIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIE NeHCTBUS
ba3oBble JJornueckue aeicTBus:

e CaMOCTOSITENIBHO  (OPMYJIHPOBATh M  aKTyaJU3UpOBaTh MpoOiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

e ONpPEHEHATHh LENU ACATEIBHOCTH, 3aJaBaTh IMAPAMETPBl U KPUTEPUU HX
JOCTUKECHUS,

e BBUBJIATH 3aKOHOMEPHOCTM H NPOTUBOPEYHS B PACCMATPUBAEMBIX
(hbU3UYECKUX SIBICHUSX;

e pa3zpabaThIBaTh IUIAH pPEIIEHUs MPOOJIEeMbl C YIETOM aHAIN3a UMEIOIIHNXCS
MaTepHUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

e BHOCUTb KOPPEKTHUBBI B JI€ITEIBLHOCTb, OLIEHUBATh COOTBETCTBUE
pPe3yJIbTAaTOB LIEJSAM, OLIEHUBATh PUCKU ITOCIIECICTBUN 1€ TEIBHOCTH;

e KOODJAMHHPOBATH W BBHINOJHATH pabOTy B YCIOBUSAX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

e pa3BUBATh KPEATHBHOE MBIILJICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaegoBare/ibCcKue 1eicTBUA:

e BJIQJICTh HAYYHOW TEPMHHOJIOTUEU, KIFOUYEBBIMU MOHATUSIMHA U METOIAAMHU
buznyecKoil HayKu;

e BJIQACTh  HABBIKAMU  y4E€OHO-UCCIEAOBATEIBLCKOM UM MPOEKTHOU
NEATENIbHOCTU B 00JIacTH (PU3HUKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHus 3aj1ad  (pU3nueckoro
coAep>KaHusl, TPUMEHEHUIO PA3JIMYHBIX METOJAO0B MTO3HAHUS;

e BIAJICTh BUJIAMHU JEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIpETaLUU, TPEe0OPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallMsiX, B TOM YHCJI€ MPU CO3JIaHUU YYEOHBIX MPOEKTOB B 00JIaCTU
busuKy;



BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJIH3WpOBaTh 3ajauvy,
BBIJIBUTATh THUNOTE3y €€ pemieHus, HaXOAWTh apPTyMEHTHI  JIs
JI0Ka3aTehLCTBA CBOUX YTBEPKICHUH, 3a/1aBaTh MapaMeTpPhl U KPUTEPUU
pEIICHMS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJIC€ PEIICHHs 3aJa4d Pe3yJIbTaThl,
KPUTHUYECKH OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIC 3aJadyd B 00pa30BaTCIIBHOU
AESITETLHOCTH, B TOM YHCIIE TIPU U3YYCHUN (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIICHUBATh MPHUOOPETEHHBIH OIIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (GU3NKE B TPAKTUYECKYIO OO0JIaCTh
KU3HEICATEITbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;
BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUSI,;
CTaBUTH MTPOOJIEMBI U 3a/1a4H, JIOMYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ unpopmanueii:

BJIQJIETh HABBIKAMU MOJIy4eHUSI HHPOPMALIMK (PU3HUECKOr0 COAEPKaHUA U3
MCTOYHUKOB Da3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IIOUCK,
aHaNM3, CHUCTEMATU3AlMI0 M WHTEPHpPETalni0 HMH(POpMALMU Ppa3IuYHBIX
BUJIOB U (pOPM TPE/ICTABIICHHUS,;

OLIEHUBATh JOCTOBEPHOCTh NH(OPMALINY;

UCIOJIB30BaTh CpEICTBa HH(DOPMALMOHHBIX ¥ KOMMYHMKAI[MOHHBIX
TEXHOJIOTUA B  PELICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ad ¢ CoOJItoJIeHueM TpeOOBaHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHusi, MPaBOBbIX U
ATHUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTrO COJEpKaHUs B Pa3lIUYHBIX (popmarax c
y4€TOM Ha3zHayeHus HUHQPOpMAlMM U LEJNEBOM ayJAUTOPUH, BBIOUpAs
ONTHUMAJIbBHYIO0 (POPMY MPEICTABICHUS U BU3YAJIU3ALIMH.

KoMMyHUKaTHBHBbIC YHHBEpPCAJIbHbIC YYeOHbIE 1CHCTBHSA:

OCYIIECTBJIATh OOIIEHWe Ha Ypokax GU3WNKH H BO BHEYPOYHOU
TCATCIBHOCTH;

pacmo3HaBaTh TNPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid W CMATYaTh
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIOIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHINBU Ty TbHON
paboTHI;

BBIOMPATh TEMATUKy W METOJBI COBMECTHBIX ACHCTBUN C y4&€TOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJO0TO YIeHA KOJUICKTHBRA,;

NpPUHUMATh IIETM COBMECTHOW JEATEIHHOCTH, OpPraHW30BBIBATh W
KOOPJIIMHUPOBATh JEUCTBUS TO €€ JOCTHKCHHUIO: COCTaBJIATh TUIaH



JEHCTBUHN, pacnpeiesiTh PO ¢ Y4ETOM MHEHUI yYaCTHUKOB, OOCYX/IaTh
pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KA4eCTBO CBOET0 BKJIAJa W KaXKIOTO YYAaCTHHKAa KOMaHIbI B
o0l pe3ysbTatr no pa3pabOTaHHBIM KPUTEPHUIM;

Ipeularatb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C IO3WLUM HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKONW 3HAYUMOCTH;

OCYILECTBIJISITh TO3UTHUBHOE CTPATETMUECKOE TMOBEAEHUE B Pa3JIMYHBIX
CUTYaLMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaXKEHUE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE NeiCTBHUSA
Camoopranusanus:

CaMOCTOATENLHO OCYIIECTBIISITh MO3HABATEIBHYIO JACSITEIIBHOCTh B 00JIacTH
(GU3UKY U aCTPOHOMHH, BBISIBIIATH MTPOOJIEMBbI, CTAaBUTh U (POPMYJIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAaU€CTBEHHBIX
3a/1ay, IJIaH BBITIOJHEHUS MPAKTUYCCKON pabOThl C YYETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUTCHHUI;
JeaTh OCO3HAHHBIM BBIOOp, apryMEHTHUpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JPYAMIIMH B 00JIacTU
(GU3HUKK, TIOCTOSHHO TMOBBIIIATH CBOM 00Opa30BaTENIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIb, AMOIMOHAJIbHbIN HHTEJLJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HABBIKAMM [IO3HABATEJILHOM peduiekcuu Kak OCO3HAHUS
COBEPILIAEMBIX JIECTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHMUI;

HCIIOJIB30BaTh MPUEMBI pedIIEKCUH JI OLIEHKH CUTYalluH, BBIOOpa BEPHOTO
pelIeHuS;

YMETh OLICHUBATh PUCKA W CBOCBPEMEHHO NPUHUMATH PELICHUS IO UX
CHUKECHUIO;

NPUHUMATh MOTHMBBI U APTryMEHTHI APYTUX NOPU aHAIU3€ PE3yIbTaTOB
JEATEIIBHOCTH;

MIPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,

NPUHMMATh MOTHUBBI U apryMEHTHl JPYIUX [pPU aHaJIu3€ pPe3yJbTaTOB
JESATEIIBHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUTUOKH.

B mporecce mOCTHXKEHUS JIMYHOCTHBIX PE3YJBTaTOB OCBOCHHUS MPOTPaAMMBI IO
bu3uke Uil YpOBHSA cpedHero oomero oOpa3oBaHus y oOydarouiuxcs



COBEpPIIICHCTBYETCS YMOIIMOHATbHBIH WHTCIIICKT, IIPEIIOJIar AFOTIIHIA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMS,  BKIIOYAIOIIEr0  CHOCOOHOCTh  IMOHHMMATh  CBOE
AMOILIMOHAJILHOE COCTOSIHUE, BUIETh HAINIPABJIEHUS PA3BUTHA COOCTBEHHOM
AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBaHUS, BKJIIOYAIOLIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTbh 33 CBOE MOBEACHHE, CIOCOOHOCTh aJaNTHUPOBATHCA K
HMOIIMOHANIHBIM M3MEHEHUSIM U TMPOSIBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAOIIEH CTPEMIICHUE K JTOCTHIKCHUIO LIEJIH
U yCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIHOCOOHOCTh IMOHMMATh 3MOIMOHAJIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBaTh €ro IpPH OCYIIECTBICHUU OOILEHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTh  BBICTPAauUBaTh
OTHOUIEHUS! C APYIMMH JIIOJbMH, 3a00TUTHCS, NPOSABIATH HHTEpPEC U
paspeiiatb KOHMIUKTHI.

[MTPEIMETHBIE PE3VJIbTATBI

K xonty o0yuenus B 11 knacce npeiMETHbIE pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb GUZHKU B SKOHOMUYECKOM, TEXHOJIOTHYECKOM, COITUATIbHON
U ATUYECKON cdepax IesATETHHOCTH YEIOBEKa, POJIb U MECTO (PU3UKHU B
COBPEMEHHOW HAYyYHON KapTUHE MUPA, POJIb ACTPOHOMHUH B MPAKTUUYECKOM
NEATEIBHOCTH YEJIOBEKA U JAJbHEUIIEM HAy4YHO-TEXHUYECKOM Pa3BUTHUH,
3HAUEHHUE OIHCATEIBbHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKOW (YHKUMUNA (PU3HUECKOW TEOPUU — 3JIEKTPOJUHAMUKH,
CHEeUalbHOM TEOPUHM OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, POJIb
¢u3nyeckoil Teopur B (POPMUPOBAHUHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOLIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEACTABICHUN O IPUPO/IE;
pasnuyarh yCJIOBHUS MPUMEHUMOCTH MOJIENIe (PU3NYECKUX Tell U MPOIIECCOB
(s1BJIEHMIT): OJTHOPOJHOE DJIEKTPUUYECKOE U OJHOPOJAHOE MATHUTHOE TOJIA,
rapMOHMYECKHE KoJeOaHus, MaTeMaTHYeCKUH MAasTHUK, WJI€aIbHbIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJcaJIbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKasl TMH3a, MOJIEJIe aToMa, aTOMHOTO siipa U
KBAHTOBOM MOJIEIH CBETA;

paznuyaTth ycioBHs (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (DH3UIECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMHA XapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH MCIOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH SJEKTPOMATHUTHBIE TPOIECCHI M SBIICHUS,
UCIIOJb3Ysl OCHOBHBIE TIOJOKEHUSI U 3aKOHBI D3JIEKTPOJMHAMUKH U
CHEUaIbHOM  TEOPUHM  OTHOCHUTEIIBHOCTHM  (3aKOH  COXpaHEHUs
AJEKTPUYECKOrO 3apsana, cuina Awmmepa, cuna JlopeHna, 3akoH
DNEKTPOMAarHUTHOM  MHAYKUMHM, npaBwino  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IIeMM CO CKOPOCTBIO
M3MEHEHUS CUJIbI TOKA, OCTYJIAThI CHEIUAIbHONW TEOPUU OTHOCUTEIbHOCTH
OUHIITENHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
MOJIOKEHUSI ~ KBAHTOBOM  (u3uku  (ypaBHEHHE  DUHIITEHHA  AJA
dotordexra, mepBrIit 1 BTOpO mocTynarsl bopa, mpuHINIT COOTHOIIEHHUS
HeonpenenéHHocte [elizeHOepra, 3aKOHBI COXpPAHEHHUsS 3apsI0BOTO H
MacCOBOT'0 YKCEN U SHEPTUU B SIICPHBIX PEAKIIMIX, 3aKOH PAIUOAKTUBHOIO
pacmnaja);

OMUCHIBATh (PU3NUECKUE MPOIECCHl U SIBICHUS, WUCMOJb3Yys BEIUYUHBI:
HaIpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIHAN 3JIEKTPOCTATUYECKOrO
MOJII, PAa3HOCTh MOTEHLUUAJIOB, AJIEKTPOJABMKYIAS CHIA, HHIYKLIHS
MarHuTHOTO TOJIsl, MarHUTHBIM TMOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABMKYINAS CUJIa CAMOWHIYKUWHW, SHEPrUsi MarHUTHOTO TOJIs
MIPOBOJAHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TTOJIHASI SHEPTHUs, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTUSA U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
U 3apsij siApa, SHEPTHUS CBSI3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3UYECKUX  SIBJICHUIA:
AIIEKTPOMArHUTHAsI MHIYKIMS, CAMOUHAYKITUS, PE€30HAHC, MHTepdepeHIns
BOJH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTPEHHEE OTpakeHHeE,
dotoanexrpudeckuit 3G ekt (hotodrddexr), anvda- u 6eTa-pacmast saaep,
raMmMa-u3iydeHue saep, puznueckue NpUHIUIIBI CIIEKTPAILHOTO aHATU3a U
paboTHI N1a3epa;

ONPENEATh HAMpPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJAHHUKA C
TOKOM, CUJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH U300pakeHUe, CO3aBAEMOE MJIOCKUM 3€PKaoM, TOHKOW JINH30M,
Y PaCCUYUTHIBATH €0 XapaKTEPUCTUKH;

MPUMEHSTH OCHOBOIOJIATAIONINE ACTPOHOMHUYECKUE TOHSTHS, TEOPUU U
3aKOHBI I aHanmM3a U OOBACHEHHS  (PUIMYECKUX  IPOIIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3HBIX CHUCTEMAX, B MEKraJlaKTHUYECKON
cpee; ABHKEHUSI HEOSCHBIX TeJl, IBOIOLNHM 3BE3]] M BeelleHHOM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MPU HSTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpPOBaTh pE3yJdbTaThl MOJTYYEHHOW 3aBUCHMOCTH
(U3MYEeCKUX BEIMYMH B BHAE TIpaUKOB C Y4YETOM aOCONIOTHBIX
NOTPEIIHOCTE  W3MEPEHUH, JejlaTb  BbIBOABI 10  Pe3yJbTaTam
UCCJIeI0BAaHNUS;



MPOBOJIUTh KOCBEHHBbIC H3MEPEHHS (U3MUECKUX BEJIMYWH, MPH ITOM
BBIOMPATh ONTHMAIBHBIA METOJ[ M3MEPEHUS, OIEHWBATh AOCOJIOTHHIC H
OTHOCHUTEJIBHBIC MOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTEH OMBITHI TIO MPOBEPKE MPEIOKEHHON TUTTOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIYYCHHBIC PE3yibTaThl W JENaTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUTIOTE3BI;

OIMKMCHIBATh METO/IbI ITOTYYSHUS HAYIHBIX AaCTPOHOMHYCCKUX 3HAHUM;
coO01aTh paBuiia 0€30MacCHOr0 TPY/la IPH MPOBEIACHUHU UCCIIEIOBAHUN B
pamMKax  y4yeOHOro  JKCIIEpUMEHTa,  MpakTUKymMa ©  y4deOHo-
MCCJIEIOBATENICKOW W TMPOEKTHOM JIEATETbHOCTH C HCIOJIb30BAaHUEM
MU3MEPUTETHHBIX YCTPOUCTB U 1a00pPaTOPHOTO 000PYI0BAHUS;

peliaTth pacyETHBIE 3aJadyd C SBHO 3aJJaHHOM M HESIBHO 3aJaHHOM
(Gbu3NYeCcKO MOJIENbI0: HAa OCHOBAaHWM aHalW3a YCJIOBHUS BBIOMPATH
bu3nYecKue MOJENH, OTBEYAIONIUE TPEOOBAHUSM 3aMadyu, MPUMEHSTH
(bopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIATHl (PU3UIECKUX TEOPUI
Py WCIONB30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHHUS  3ajad,
MPOBOJIUTH PACUETHl HA OCHOBAHWW MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS ¢ YYETOM TOJTyYCHHBIX
pE3yNbTaTOB;

pemiarb KadecTBEHHBIE 3ajaud, TpeOylolue NpUMEHEHUs 3HaHUW U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKe WHTErPAlMK 3HAHUM U3 JPYTUX
MPEJIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
IEMOYKY PACCYKJICHUN C OTIOPOM HAa U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

WCIIOJIP30BAaTh TEOPETUYECKUE 3HAHWS I OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PaOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTHUECKUX MPOIIECCOB;

MIPUBOIUTH MPUMEPHI BKJIaa POCCUICKUX M 3apYOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO MHpA, B
pPa3BUTHE TEXHUKH M TEXHOJIOTHIA,

aHAJM3UPOBATh U OIICHUBATDH MOCJEACTBUS OBITOBOW M TIPOU3BOJICTBCHHOU
NESTENbHOCTH YEJIOBEKA, CBS3aHHOW € (DU3MYECKMMHU IMPOILIECCAMH, C
MO3ULIUNA SKOJIOTUYECKON O€30MaCHOCTH, MPEJCTaBICHUIN O palliOHATHLHOM
MPUPOIONIOIH30BAHUM, @ TAKXKE€ PAa3yMHOM HCIIOIb30BAHUU JTOCTHXKCHHM
HAyKd W TEXHOJOTUW IS JaJdbHEHIIero pa3BUTHS YEIOBEUECKOTO
00I11eCTBA;

MPUMEHSTh Pa3IUdHbIC CIOCOOBI PaboThl ¢ WHPOPMANHEH (U3NMIECKOTO
CONEP)KaHUSI C WCIOJIB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE MH(GOPMAIOHHBIE
TEXHOJIOTHMH JUIsSI TIOMCKA, TEpPEepadOTKH W TPEAbSIBICHUS Y4YCOHOU U
HAyYHO-TIOMYJISIPHONM WH(GOPMAITUH, CTPYKTYPHUPOBAHUS ¥ WHTEPIPETAINH
uH(OpMAIUH, TOTYYECHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPHUTHUYECKH



aHaIM3UpOBaTh  MOJy4yaeMmMylo  HMH(OpMAlMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK HA OCHOBE HMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISTH OpraHMU3aIOHHBIC U MO3HABaTENbHbIC YMEHHUS
CaMOCTOSITENTLHOTO MPHUOOPETEHNSI HOBBIX 3HAHUH B MPOIIECCE BHIMOIHECHUS
MPOEKTHBIX U Y4eOHO-HCCIe0BATENbCKIX PadoT;

paboTaTh B TPYMIE C HCIOJHEHWEM pAa3IMYHBIX COIMAJIBHBIX POJIEH,
TUTAHUPOBATH Pa0OTy TPYIIIBI, PAIIMOHATBHO PACTIPECIIATh NIEATETHHOCTh B
HECTAHJIAPTHBIX CHUTYaIlUsAX, aJCKBATHO OIICHWBATh BKJIAJ KaXJOTO M3
YYaCTHUKOB TPYIIIHI B PEIICHHE PAaCCMATPUBAEMOM MTPOOIIEMBI;

NPOSBIISATE MOTUBALMIO K Oyaymied npoecCUOHaIbHON AEITEIbHOCTHU 110
CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIISL.



TEMATHYECKOE IINTAHUPOBAHUE

Ne HaunmeHoBaHMe pa3je/ioB U TeM KosmmuecTBo yacos
JIeKTPOHHBIe (HH(POBHIE)
n/n NPOrpamMMbl Bcer | Konrtpouabnsbie | IIpakTnueckue
o0pa3oBaTejbHbIE PecypChl
0 padoThI padoThI
BBOgHOE MOBTOPEHME 2 1
0.1 | O6o06menue u cucTemMaTu3anus 3HaHUH 1 https://m.edsoo.ru
3a Kype ¢pusuku 7-9 knacca
0.2 | BxonHast KOHTpoIbHAs paboTa 1 1 https://m.edsoo.ru
Pazgea 1. QJIEKTPOJIMHAMUKA 18 1
1.1 | MarauTtHOe noJie 9 https://m.edsoo.ru/SPRHOWUIIL
1.2 | DnekTpoMarHuTHast HHAYKIUS 7 https://m.eds00.ru/VQQ38UZXC
1.3 | O6001ieHre u KOHTpoIbHAs paboTa Mo ) 1 https://m.edsoo.ru/N9QLKI45Y
pazaeny «DIeKTPOAMHAMHUKA
Paznen 2. KOJIEBAHUS U BOJIHbBI 32 2
2.1 | Mexannueckue KoyeOaHus 6 https://m.edsoo.ru/YOUA69FNZ
2.2 | DrneKTpoMarHUTHbBIE KOJICOaHMsI 7 https://m.edsoo.rt/ALLBYV2CT
2.3 | MexaHnuecKHe U SJIEKTPOMArHUTHBIC 5 https://m.edsoo.ru/RYENOYICS
BOJIHBI
2.4 | O6oOueHne 1 KOHTpoJIbHast paboTa 1o 1 1 —
teme «KosnebaHus U BOJTHBD
2.5 | Onruka 12 https://m.edsoo.ru/OBLJ6N69R
2.6 | O600mEeHre 1 KOHTPOJIbHAs padboTa 1Mo 1 1 https://m.edsoo.rt/WMVMIARQU
teme «OnTukay
Paznen 3. OCHOBbI
CHEIIMAJTBHOM TEOPUHN 3
OTHOCHUTEJBHOCTH
3.1 | OcuoBet CTO 3 https://m.edsoo.ru/HCX8YPUV4
Paznen 4. KBAHTOBASI ®U3UKA 15 1
4.1 | KopnycKyJIsipHO-BOJTHOBOM JTyaJIu3M 8 1 https://m.edsoo.ru/S400GCWUJ
4.2 | ®usuka aToma 2 https://m.edsoo.ru/Z1J435GQC
4.3 | ®usuka aTOMHOTO s/ipa U 5 https://m.edsoo.ru/Q4WLMHSOT

OJICMCHTAPHBIX YaCTHIL




Pasznen 5. PUSNYECKHUUN
IMPAKTUKYM

5.1

PuU3NYECKUI TPAKTUKYM

https://m.edsoo.ru/EL9A1AJIF

Pa3gea 6. OBOBIIAIOILIEE
INOBTOPEHHUE

6.1

Ponb pusuku B coBpeMeHHOM Hay4HOI
KapTuHe Mupa. iToroBass KOHTpOJIbHAS
pabora

https://m.edsoo.ru/PSCGRX7IW

6.2

Hrorosoe 00001eHnE 1
cucTeMaTru3anus 3HaHui

https://m.edsoo.ru/E65RYI9XLB

UTOIro

80




INOYPOYHOE IIVTAHUPOBAHHUE

KoauuecTBO 9acoB

Ne Konrpoa | Ilpaktu Mara JJIeKTPOHHBbIE HH(PPOBBIE
Tema ypoka
n/n Bcero bHbIE yeckHe | M3y4YeHHUs! o0pa3oBaTe/bHbIe pecypchl
padoTbl | padoThI

1 O0001IeHNE ¥ cUCTEMATH3aIMs 3HAaHUHT 3a 1 01.09 https://m.edsoo.ru
Kypc pusmuku 7-9 knacca )

o) Bxoanas kouTpoapHas padorta 1 1 02.09 https://m.edsoo.ru

3 BsaumMoeiicTBiie ITOCTOSIHHBIX MAarHUTOB U https://m.edsoo.ru/H05J3PQ24
IIPOBOJAHMKOB € TOKOM. MarHUTHOE IOJIE. 1 02.09
['mnoTe3za Amnepa

4 Bekrop marautHo# nnaykuuu. [TpuHimn https://m.edsoo.ru/OYNNES7S
CYINEPIIO3UIIMYM MAarHUTHBIX ToJeH. JInnuu 1 04.09
MAarHUTHOUN MHIYKITUU

5 MarsuTHo€ 1oje NpoBOAHUKA ¢ TOKOM. OTBIT 1 04.09 https://m.edsoo.ru/F10ASACBX
Opcrena )

6 Cuna Amrepa, e€ HanpaBlIeHUE U MOAYJIb. https://m.edsoo.ru/1JJEDFSHEN
[Ipumenenue 3akoHa Ammepa. 1 08.09
DneKTpou3MepHTeIbHbIe TPUOOPHI

7 Pemenue 3anaq Ha cuity Amnepa 1 09.09 https://m.edsoo.ru/R8OPKEZP4

8 Cuna Jlopennia, e€ HanpaBJICHUE U MOTYJIb. https://m.edsoo.ru/6MB8YZS8TN
JIBrKeHMe 3apsyKEHHON YacTULIbI B 1 09.09
OJIHOPOJTHOM MAarHUTHOM I10JIe

9 Pemenue 3anau Ha cuiy Jlopenma. Pabota 1 11.09 https://m.edsoo.ru/FWURORSOE
cuiibl JlopeHiia ’

10 | MarnutHOe none B BELIECTBE. https://m.edsoo.rt/W7HGQBK70
deppoMarHeTHKy, napa- U JMaMarHeTUKH. 1 11.09
[TpumeHenne heppoMarHeTHKOB

11 Pemenue 3anau no teme «MarautHoe mose» 1 15.09 https://m.edsoo.ru/Q8JGTYNHT

12 | “IBieHne 51eKTPOMArHUTHON MHIYKIHH. 1 16.09 https://m.edsoo.ru/V7BSKAU89
IToTok BEKTOpa MArHUTHON MHIYKIIMHU ’

13 O/J1C uHayKI#H. 3aKOH IEKTPOMArHUTHOM 1 16.09 https://m.edsoo.ru/STLELGTJZ

uHayknuu Papagest




Buxpesoe anexrpuueckoe nose. Toku Dyxko.

https://m.edsoo.rut/IONVHOINK

14 18.09
OJIC MHIYKIMY B IBHKYIIMXCS] TPOBOJHUKAX

15 | llpasuio Jlenua. Pewienne 3axau 18.09 https://m.edsoo.ru/GIRNARYL9

16 | UHnykruBHOCTE. Karyika HHIyKTHBHOCTH B 2909 https://m.edsoo.ru/37WBAJCTF
I[ENHU MOCTOSITHHOTO TOKa

17 Asnenue camonnaykimu. I1C caMOMHIYKITNN 23.09 https://m.edsoo.ru/99CECGMBH

18 DHeprusi MarHuTHOTO TIOJISI KATYIIKHA C TOKOM. 73.09 https://m.edsoo.ru/PS4XRHOGS
DJIEKTPOMArHuTHOE TOJIe )

19 Pemenue 3amay. O000IIEHNE 10 TEME 75.09 https://m.edsoo.ru/MAWTHI1ZS0
«INEKTPOIMHAMUKAY) ’

70 | Konrposbnas pabora 1o reme 25.09 https://m.edsoo.ru/N9QLKI45Y
«INEKTPOIMHAMUKAY) )

21 Konebartenbnas cuctema. CBOOOIHBIE https://m.edsoo.ru/R7DEWGSTQ
koseOanus. 'apMoHndeckue KoaebaHus. 29.09
Kunematnyeckoe U JMHAMHUYECKOE OMMCAHUE

22 DHEPreTUIeCKOe ONMUCAHNE TAPMOHHIECKUX 30.09 https://m.edsoo.ru/3A83V2VLE
KoneOaHuil. AMITUTYy1a ¥ aza KoeOaHmii )

23 [Tepnon u yacTora KosieOaHUH. 30.09 https://m.edsoo.ru/BUSUSUF04
MaremaTUYeCKUi U IPYKUHHbBIA MASITHUKU )

24 3aryxatomue KojeoaHus. BeiHyk1eHHbIE 02.10 https://m.edsoo.ru/TGTITWAU
Kosiebanusi. Pesonanc. ABTokonebanus )

25 Pemenue 3amau. Ypok-koH(pEepeHIHS https://m.edsoo.ru/DAYCBRUYJ
«MexaHnueckne KoneOaHus B My3bIKaJIbHBIX 02.10
MHCTPYMEHTAX»

26 | OboluieHne n cucTeMaTH3alys 3HAHUH 110 06.10 https://m.edsoo.ru/SVIMHCH10
TeMe «MexaHnueckue KouaeOaHus» )

27 | DIEKTPOMArHUTHBIC KOJICOAHHUSL. 07.10 https://m.edsoo.ru/HSB2W8APN
Konebartenbublit koHTYp. Popmyna Tomcona )

28 3aK0H COXpaHEHUS YHEPTUU B UJICATHHOM 07.10 https://m.edsoo.ru/MMO1P2WQN
K0J1e0aTeIbHOM KOHTYPE )

29 [TepemennsIit TOK. Pesnctop, KoHIeHCaTOp U https://m.edsoo.ru/OG6JQHTO
KaTyIlllKa UHIYKTUBHOCTHU B LIEIH IEPEMEHHOIO 09.10

TOKa




30

3akon OMma 1)1 LIeT MEPEMEHHOT0 TOKa.
MouiHOCTh epeMeHHOro ToKa. Pe3oHaHc B
SJICKTPUUECKOMN IENHU

09.10

https://m.edsoo.ru/P1FZDISQV

31

Wneansusiii Tpancdopmatop. [Tpoussoactro,
nepeaaya v noTpedieHue FIEKTPHIECKOM
SHEPrUu

13.10

https://m.edsoo.ru/F142U7UQR

32

OKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE
aJIeKTpodHepruu. Pemenue 3a1ay

14.10

https://m.edsoo.ru/UYDMIDXZW

33

O0001IEHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
TeMe « DJIEKTPOMArHUTHBIC KOJICOaHUs

14.10

34

Mexanudeckre BOIHbI. XapaKTEpUCTUKH U
CBOMCTBAa MEXaHUYECKUX BOJIH

16.10

35

3Byk. XapakTepucTuku 3Byka. UHdpa3Byk u
ynbTpa3Byk. lllyMoBoe 3arpsi3HeHue
OKPYXaIOIIEH Cpebl

16.10

36

3JI€KTpOMaI‘ HUTHBIC BOJIHBI. I/ISHy‘-IeHI/Ie,
OHEPIUsi U CBOMCTBaA SJICKTPOMATI'HUTHBIX BOJIH

20.10

37

[IIxana 31€KTPOMarHUTHBIX BOJIH.
IIpuMeHeHne IEKTPOMAarHuTHBIX BOJIH B
TEXHHKE U OBITY

21.10

38

[TpyHIMIIBI paHOCBS3U U TEICBUICHUS.
Panuonoxkanus. DeKTpoMarHuTHOE
3arpsi3HEHUE OKPY KaIoIeH cpeibl

21.10

39

KonTponbras padota o teme «Kosrebanus u
BOJIHBI»

23.10

40

Cget. 3aKOH NPSIMOJIMHEHHOTO
pacripocTpaHeHus cBeTa. OTpakeHue cBera.
[Tiockoe u ceprudeckoe 3epKaIo

23.10

41

[Tpenomnienue cBeTa. AGCOTIOTHBIN U
OTHOCHTEJIbHBIN TTOKA3aTeIb MPETOMIICHHUS

06.11

42

ITonnoe BHyTpeHHEe oTpaxenue. IIpenenpHblil
YTOJI TOJIHOTO BHYTPEHHETO OTPAXKEHUS

06.11

43

Xon stydent B npusMe. Jlucnepeus cBera.
CnoxHbIl coctaB Oenoro csera. I[Ber

10.11




44

JInn3bl. @OKYCHOE PACCTOSIHUE U ONTUYECKAS
cuia a3kl [TocTpoeHue n3o0pakeHuil B
JMH3aX

11.11

45

Pemenue 3a1a4 Ha MOCTPOCHHUE N300PAKEHHUIA.
I'1a3 Kak onTuyeckas cucreMa

11.11

46

[Tpenensl IpUMEHUMOCTH T€OMETPHUECKON
onTuku. CKOpOCTh CBETA U METOBI €€
U3MEpPEHUs

13.11

47

Wnrepdepenmus ceeta. KorepentHsie
HUCTOYHMKU. Y CIIOBHUSI MAKCUMYMOB U
MHUHHMYMOB

13.11

48

[Tpumenenue nnrepdepenunu. Pemenne 3anay

17.11

49

Hudpaxmus ceeta. AudpakiponHas pemeTka.
YcioBre TIIaBHBIX MAKCHUMYMOB

18.11

50

[TonepeuHocTh cBETOBBIX BOJH. [lomsipuzanus
cBeTa. CBETOBBIE SIBJICHUS B IPUPOJIE

18.11

51

O0001EHME U CUCTEMATU3ALIMS 3HAHUM 110
TeMe «OnTukay

20.11

52

Kontponbhas pabota no teme «OnTrka»

20.11

53

['paHu1bl TPUMEHUMOCTH KJIACCHYECKOM
MexaHuku. [locTynarsl cnenuanbHOU TEOPUU
OTHOCUTEJIBHOCTH

24.11

54

IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL.
[IpeobpazoBanus Jlopenna. 3amenieHue
BPEMEHU U COKPAILIEHUE JITTUHBI

25.11

55

DOHeprust U UMITYJIbC PEISITUBUCTCKON
gacTulbl. CBS3b MacChl ¢ SHEPrUeil. DHeprus
HOKOsI

25.11

56

PaBHOBeCHOE TeIIOBOE M3TyUeHHEe. 3aKOH
cMenieHns Buaa

27.11

57

T'unoreza M. I1lnauka o kBantax. @OTOHEI.
DHeprusi ¥ UMNyJbe GpoTroHa

27.11

58

®orosddext. OnbiThl A. I'. CTonerona.

01.12




3akonbl hoTtodddekra

59

VYpasuenue DitHmreiHa 1151 hoTodPdekra.
«Kpacnas rpanuma» dhorodddekra

02.12

60

JaBnenue cBeta. OnbiTel [1. H. JIeOGenena

02.12

61

BonHoBrle cBo¥icTBa yacTUIl. BOJHEI €
bpoins. KopnycKyasipHO-BOJIHOBOM Tyaan3M

04.12

62

Judpakius 31eKTPOHOB Ha KPHUCTAIIAX.
CooTHoIEeHUs] HEOTIPEACIEHHOCTEN
["eiizenbepra

04.12

63

Pemenue 3amau. KontpoapHas pabora mo
teMaM «OcHoBbl CTO», «KopmyckynsipHo-
BOJIHOBOM JTyaJu3M»»

08.12

64

OnBITE IO HCCICAOBAHHUIO CTPOCHUS aTOMA.
[Tnanerapnast Mozens atoMa Pesepdopaa.
ITocTynatel bopa

09.12

65

Buner criektpoB. CriekTp ypoBHEH sHEprun
aToMa Boiopoja. CIIOHTaHHOE U BBIHYK/IEHHOE
uznyuenue. Jlazep

09.12

66

Hyxnonnast monens sigpa ['eiizenbepra—
MBaHneHKo. 3apsi1 1 MacCOBOE YUCIIO Spa.
H3otonnl

11.12

67

PannoakTuBHOCTB. 3aKOH paJuOaKTUBHOIO
pacnana. CBoiicTBa HOHU3HUPYIOILETO
uznydyenus. Jlozumerpus

11.12

68

DHeprus CBsSI3U HYKJIOHOB B silipe. A nepHble
peakuuu. SAnepHeie peakTopsl. TepMosaepHbIi
CUHTE3

15.12

69

Mertoabl perucTpanuu 3JI€MEHTAPHBIX YACTHIL.
OyHIaMEHTAIbHBIE B3aUMOJICHCTBUSI.
CranjapTHasi MOJIE€Ib

16.12

70

®dusuka 3a npeaenamu CTaHIapTHONM MOJEIH.
TéMmHas marepus U TEMHasl SHEPIUs

16.12

71

®uznueckuil npaktukyM Ne 1. MccnenoBanue
MardyuTHOI'O II0JISI IIOCTOSIHHBIX MAarHUTOB

18.12




72

@usnueckuii npaktukym Ne 2. 3mepenue
cuiibl Amniepa. MccnenoBanue sBiIeHUS
AJIEKTPOMATHUTHON MHIYKIIMH

18.12

73

Ousnyeckuit mpaktukyM Ne 3. McciaenoBanue
SIBJICHUS] caMOMHAYKIMH. MI3Mepenue nepuojia
cBOOOIHBIX KOJIEOaHMNI

22.12

74

®dusnueckuii npaktukym Ne 4. MccnenoBanue
IIEPEMEHHOT0 TOKa. M3y4yeHne napamMmeTpos
3BYKOBOW BOJIHBI

23.12

75

@usnueckuii npaktukym Ne 5. 3mepenue
IIOKa3aTels MPEJIOMIICHUS CTEKIIA.
HccnenoBanue CBOWCTB M300paxeHni B
JUH3aX

23.12

76

®dusnueckuii mpaktukym Ne 6. Habmonenue
T pakuui, UHTEpPEpEeHIUHU U MOJISIpU3aLun
cBeTa

25.12

77

®uznuecknil npaktukyM Ne 7. I3mepenne
nocTossHHOM [ltaHKa Ha OCHOBE UCCIIENOBAHUS
dboTtordpdexra

25.12

https://m.edsoo.ru/OJIEYJBSH

78

dusnueckuii mpaktukym Ne 8. HaGmonenue
JIMHevaToro crekrpa. MccnengoBanue
paJIM0aKTUBHOTO ()OoHA

29.12

https://m.edsoo.ru/S67ERZ5QT

79

Ponb ¢usuku B cCOBpeMEHHOM HAYyYHOM
KapTuHe Mupa. Mitorosasi KOHTpoJibHas paboTa

30.12

https://m.edsoo.ru/6041UI8OD

80

Hrorosoe 00001IEHNE U CUCTEMATH3ALNS
3HAHUN.

30.12

https://m.edsoo.rut/LNOY8MGT9

UTOIOo

80




IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI

Kon
nposepsieMor
0 pe3yJbTaTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeiHero 001ero oopa3oBanusi

11.1

JleMOHCTpHpOBaTh Ha IMPUMEpPax pojib U MeCTO GU3UKU B (POPMUPOBAHHU
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTHI, B TMPAKTUYECKOW JCATECIbHOCTH JIOJIEH, UETOCTHOCTh U
€IMHCTBO (PU3NUECKOI KapTHUHBI MUpa

11.2

Y4uThIBaTh TpaHUIBI TPUMEHEHHUS M3YUYEHHBIX (PU3UUYECKUX MOJIENECH:
TOYEYHBIN AJIEKTPUYECKUI 3apsi, sAepHas MoOJelb aroMmMa, HYKJIOHHas
MOJIeJIb ATOMHOTO siJIpa MPH pelieHnH (GU3NUeCcKuX 3a1au

11.3

Pacrnio3naBath usnueckue siBIeHUs (IPOIECcChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB  JJICKTPOJWHAMHUKH W KBAaHTOBOW (DHM3HMKH: 3JIEKTpUYECKas
MPOBOJAUMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JICUCTBHS
TOKa, B3aMMOJICHCTBHE MarHUTOB, JIEKTPOMArHUTHAsI MHIYKIIUS, JCHCTBHUEC
MAarouMuTHOIrO 1oOJid Ha HOPOBOAHHMK C TOKOM H I[BH)KyH.IPIﬁCSI 3apsnm,
AJIEKTPOMArHUTHBIE KOJIEOAHHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTPaHEHHE
CBETa, OTpaXXCHHE, IMpeJoMJIeHne, uHTepdepeHus, audpakmus u
MOJISIpU3alusl  CBETa, JHCIepcHs cBeTa, (oToannekrpuueckuii 3ddekr
(poroaddexr), cBeTOBOE TaBICHNHE, BOSHUKHOBEHNE JTMHEHYATOTO CIICKTpa
aToMa BOJOPOJia, €CTECTBEHHAs! M HCKYCCTBEHHAs PaIMOAKTHBHOCTD

11.4

OnwuchiBaTh M3ydeHHBIE CBOWCTBA BEIIECTBA (dIEKTPUYECKHE, MArHUTHEIC,
ONTUYECKUE, OJEKTPUYECKYI0 IMPOBOAMMOCTb  pPa3IMYHBIX Cpel) U
AJIEKTPOMAarHuTHbIE  SIBJI€HMSI  (IpOLIECChl), HUCHOJB3YS  (PU3NUYECKHE
BEJIMYMHBL: JIEKTPUUECKUH 3apsj, CUila TOKa, JIEKTPUYECKOEe HAIPSUKEHHE,
AIEKTPUUECKOE COMTPOTHUBIICHHUE, PA3HOCTh MoTeHIanoB, IJC, padoTa Toka,
MHIYKIUsI MarHUTHOTO 1oJid, cuiia Amrnepa, cuia JlopeHua, HHIyKTUBHOCTb
KaTYIIKH, SHEPTHSI AJIEKTPHUECKOTO U MATHUTHOTO TOJIEH, MEPUOJT M YacTOTa
KosleOaHUi B KOJIeOAaTeJIbHOM KOHTYpE, 3apsii W Cuja TOKa B Ipolecce
rapMOHUYECKUX 3JICKTPOMArHUTHBIX KoJieOaHui, (POKyCHOE pacCTOsSHHE U
OITUYECKAs CUJIA JIMH3BL; IPU ONKMCAHUM MPABUIIBHO TPAKTOBAThH (PU3MUECKUI
CMBICII MCTIOJIb3YEMBIX BEIMYHMH, MX O00O3HAYCHUS M €AMHUIIBI;, YKa3bIBATh
dopMyIbl, CBA3bIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYyTUMHU
BEIIMYMHAMU

11.5

OnuceiBaTh M3y4YEHHBIE KBAaHTOBBIE SBIECHUS M TIPOLECCHI, HCIOJIB3YS
¢bu3nyecKre BeJIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acToTa CBETa, SHEPrusl U UMIYJIbC (POTOHA, MEPUOJ MONTypacnaia, YHePrus
CBSI3M QTOMHBIX S/Iep; MPU ONMUCAHUM MPABWIBHO TPAKTOBATh (PU3MYECKUMN
CMBICJI MCTIOJIb3YEMBIX BEIMYMH, UX O00O3HAYEHHs M €AMHUIIBI; YKa3bIBaTh
(GbopMyIbl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMH, BBIYUCIISITh 3HaUCHUE (PU3MUECKON BEITMYMHBI

11.6

AHanu3upoBaTh QpU3NUECKHE MPOLECCH U SBICHUS, UCIIONB3YS (PU3NUECKHEe
3aKOHBl W MNpUHOMNBL 3akoH OMa, 3aKOHBl NOCIEA0BATENbHOIO H
MapajuIeIbHOTO COEAMHEHUS MPOBOAHUKOB, 3aKoH J[xoynsa — JleHna, 3akoH
ANIEKTPOMAarHUTHOW MHIYKIUH, 3aKOH NPSAMOJIMHEWHOTO PACIpPOCTPAHEHUS
CBE€Ta, 3aKOHBbI OTPAKEHUs CBETA, 3aKOHBI NPEJOMJICHHUS CBETa, YpaBHEHUE
OiHmTeiHa A8 Qorodddexra, 3aKOH COXpPAaHEHUS DHEPrUH, 3aKOH
COXPAaHEHHUsl MMITYJIbCa, 3aKOH COXPAHEHHs IEKTPUUYECKOro 3apsija, 3aKOH




COXpaHEHUsI MACCOBOT'O YHUCJA, MOCTYJaThl bopa, 3aKOH paguoakTUBHOIO
pacmazna; mpu 3TOM pas3inyaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTHUeCKOE BRIPAKCHHE U YCIOBHs (TpaHUIIbI, 00JaCTH) TIPUMEHUMOCTH

11.7

Ompenenarp HampaBjieHHE BEKTOpa HMHAYKIMM  MarHUTHOTO  ITOJISI
MPOBOJHKKA C TOKOM, CHJIbI AMIiepa u cruibl JlopeHIa

11.8

CtpouTh W OMHUCHIBaTh HM300paKEHHUE, CO3/1aBAEMOE IUIOCKHUM 3EpKajioM,
TOHKOHN JTUH30U

11.9

BBIMOMHATE 3KCIIEPUMEHTHI TI0 HMCCIEAOBAHUIO (U3MUYECKUX SBICHUH H
MIPOIIECCOB C MCIIOJIb30BAaHUEM IPSIMBIX W KOCBEHHBIX U3MEPEHUH; TP STOM
dbopMynupoBath npodiemMy (3aady) U TUMOTE3y YUEOHOTO SKCIIEPUMEHTA,
coOHMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO 000y I0BaHNUs, IPOBOAMTH OIIBIT U
($OpMyIIMPOBATH BBIBOIBI

11.10

OcCy1ecTBISTh NPSIMblEe U KOCBEHHbIE U3MEPEHUSI (PU3UUECKUX BETNUYHH; IPU
TOM BBIOMpaTh ONTHMAJbHBIM CIIOCOO H3MEPEHUs U HCIOJb30BaTh
M3BECTHBIE METO/Ibl OLIEHKH MOTPEMIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIHMYMH C HCIOJIB30BAaHUEM
NPSIMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3yJIbTaThl MOTYYSHHOM 3aBUCUMOCTH (PU3MUECKUX BEIUYHH B BUJIE TaOJIHIL
U rpaduKOB, 1eJaTh BHIBOJBI IO Pe3yJbTaTaM HCCIIeI0BaHUS

11.12

CobmomaTh mpaBmiia 6€30MacHOro TPy/Aa MPH MPOBEICHUU UCCIICIOBAHUH B
paMKax yu4eOHOTO IKCIIEPUMEHTa, YIeOHO-HCCIIeI0BATEIbCKON U TIPOCKTHOM
ACATCIIbHOCTU C HNCITOJIB30BaHUEM HU3MCPUTCIIbHBIX yCTpOfICTB )41
J1a00paTOPHOTO 0OOPYTOBAHHMS

11.13

Pemate pacu€rHbple 3a7auu C SIBHO 3aJaHHOM (PU3MUYECKOW MOJIENbIO,
UCHONb3ys (U3NYECKHUE 3aKOHbI M IIPUHIUIBI; HA OCHOBE aHAJIN3a yCJIOBUS
3aJa4u BBI6I/IpaTL (bHBPI'—IeCKYIO MOJ€CJIb, BBIACIIATDH (1)I/I3I/I‘-IGCKI/I€ BCJINYHHBI U
(bopMyIIbl, HEOOXOAUMBIE IS €€ peleH s, TIPOBOAUTH pacu&Thl U OLIEHUBATh
PeaIbHOCTh MOJYYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUHHEI

11.14

Pemath kauecTBeHHBIE 3a]Ja4l: BBICTPAUBATh JIOTUYECKU HETPOTUBOPEUHBYIO
LETIOYKY PACCYkICHHM C OMOPON HA U3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
buznyeckue IBICHU

11.15

Hcnonp3oBaTe  mpu  pemieHHH — y4eOHBIX — 3aJa4  COBPEMEHHBIC
MHPOPMALIMOHHBIE  TEXHOJOTMM A  TOHMCKA, CTPYKTypUPOBaHMUS,
UHTEpPIPETallUd M MPEJCTaBICHUS Y4YeOHOM U  HAy4YHO-IOIYJISPHOU
MHpOpPMALlUY, TOJyYEHHOM M3 pa3IMYHBIX HCTOYHUKOB; KPUTHYECKU
aHAJTM3UPOBATh MOTyYaeMyI0 HHPOPMAITHIO

11.16

OOBSICHATH TMPUHIMMBI JEUCTBUS MAIlMH, NPUOOPOB U TEXHUYECKHX
YCTPOWCTB; pas3iWyaTh YCIOBUS MX 0OE30MacHOTO MCIOJb30BaHUS B
OBCEIHEBHON XU3HU

11.17

[TpuBOIUTE MPUMEPHI BKJIa/1a POCCUUCKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE
TEXHUKH M TEXHOJIOTHI

11.18

Hcmonbp3oBathb TCOPCTUUCCKHUEC 3HAHUA I10 (1)I/I3I/IKC B HOBCGI[HGBHOﬁ KU3HU
s obecrieueHust 0Oe30mMacHOCTH TpU  oOpameHun ¢ npubopamMu U
TEXHNYCCKUMU YCTpOﬁCTBaMH, JJI1 COXPAaHCHUS 310POBbA U COGJIIO,Z[GHI/IH
HOPM JKOJIOTHYECKOTO TOBEICHUS B OKPYXKAKOIIEH cpelie

11.19

PaGorate B Tpynme ¢ BBINOJHEHUEM Pa3IUYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PalMOHAILHO PACHpENesTh 005S3aHHOCTH U
IUIAHUPOBATh JCSATENBHOCTh B HECTAHJAPTHBIX CHUTYyalUsX, aJIeKBaTHO
OLICHMBATh BKJIAJ KaXJOT0 M3 YYaCTHMKOB TpPYINIbl B pelICHUE




| paccmarpuBaeMoii mpoGeMb!




IPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

Kon Koanposepsiemoro
IIpoBepsieMble 3JIeMEHTBI COAEPKAHUSA
pazaena 3JIeMeHTa
4 DJIEKTPOAMHAMUKA
4.3 MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS MHAYKIWA
43.1 [TocTossHHBIE MAarHMTHI. Bzaumopeiicteue
MOCTOSIHHBIX MarHUTOB
4.3.2 MarnutHoe mosie. BekTop MarHUTHOW WHIYKIUU.
[Ipunmun  cynepno3uiuu. JIMHUM  MarHUTHOM
nHAyKuuy. KapTrHa TMHUA MarHUTHOW WHIYKLIMHA
T0JIsl TOCTOSTHHBIX MarHUTOB
433 MaruutHoe 1oje HnpoBojAHMKa ¢ TOokoM. Kaprtuna
JUHUN TOJNs JIJIMHHOTO MPSIMOTO MPOBOJIHHKA U
3aMKHYTOTO KOJIBIIEBOTO MPOBOIHUKA, KATYIIKH C
TOKOM. OmnsIT Opcrena. BsaumonetictBue
MIPOBOJIHUKOB C TOKOM
434 Cuna AMniepa, e€ MOJ1yJib M HAIPaBJICHUE
43.5 Cuna Jlopenma, €€ wMomyidb M HalpaBJICHHE.
JIBrokeHue 3apspKeHHOM 4YacTHUllbl B OJHOPOJIHOM
MarHuTHOM noJjie. Pabora cuiel Jlopenia
4.3.6 SIBneHue 3JIeKTPOMAarHUTHON UHAYKIIMU
437 IToTOK BEKTOpa MAarHUTHON UHIYKIIMH
4.3.8 OJC uHAaykuuu. 3aKOH  3JIEKTPOMAarHUTHOMN
unaykuuu Papanes
439 Buxpesoe anexrpuueckoe nojue. C unaykuuu B
MPOBOAHUKE, JBUXKYILIEMCS TIOCTYNATeNIbHO B
OJIHOPOJTHOM MarHUTHOM I10JI€
4.3.10 IIpaBuiio Jlenna
4.3.11 WunyktuBHOoCTh. SIBnenue camomnaykuuu. 2J(C
CaMOUHIYKIIHH
4.3.12 DHEpPrusi MArHUTHOTO MOJIsSI KATYIIKH C TOKOM
4.3.13 DIEKTPOMarHuTHOE MOJIE
4.3.14 TexHuyeckue yCcTpoMCTBa: MOCTOSIHHBIE MArHWTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATEIb, YCKOPUTEIU
JJIEMEHTAPHbBIX YaCTHII, MHAYKIIMOHHAS Te4Yb
4.3.15 [IpakTnueckue paboTbl. M3ydeHne MarHUTHOTO
MoJisl KaTylmku ¢ TokoM. MccrienoBanue neiicTBust
MOCTOSIHHOTO ~MAarHuTa Ha paMKy C TOKOM.
Uccnenosanue SIBIICHUS AIIEKTPOMArHUTHOU
WHIYKIAH
5 KOJIEBAHUA 1 BOJIHBI
5.1 MEXAHWYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHU

5.1.1 Konebartenbnas cucrema. CBOOOAHBIE KOJIeOaHUS.
I'apmonnueckne xonebanus. Ilepwon, wactora,
amMIuIUTyAa U Qasza KkoneOaHun

5.1.2 [IpyXuHHBIA MasiTHUK. MaTeMaTHYeCKUil MaITHUK

5.13 VYpaBHeHue TFapMOHHUYECKUX KoJIeOaHUH.

KunemMarnueckoen  AUHAMUYECKOE  OIMCAHUE
KOJIE0ATEIBHOTO ABMKEHUS




[IpeBpamienue dSHepruM NOpU  TaPMOHUYECKHX
koneOanusx. CBsI3b  aMIUIATYABl  KoJieOaHUU
WCXOJHOW BEIMYUHBI C aMIUTUTYAaMHU KOJIeOaHMi e€
CKOPOCTHU U YCKOPEHUS

KonebarenbHblii KOHTYD. CBobonHbIE
JIEKTPOMAarHuTHbIE Kojie0aHWs B  HUICAIBbHOM
KouebaTenbHOM  KOHTYpe. AHAIOTUS — MEXIY
MEXaHUYECKUMU u JIEKTPOMArHUTHBIMU
kojeOanusmu. Popmyna TomcoHa

3aKOH COXpaHEHWS DJHEPrUU B  HJICATHHOM
KOJIeOaTeIbHOM KOHTYPE

BrinyxieHHbIE MeXaHU4ecKue Kosie0aHus.
Pesonanc. Pe3onaHcHas kpuBas. BbIHyXIE€HHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMsL.

[lepemennsblii Tok. CUHYCOMAIbHBIA MTEPEMEHHbIN
TOK.

MoOIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYJHOE H
JICVICTBYIOIIIEE 3HAYEHHUE CUJIBI TOKA U HAPSIKCHUS

Tpanchopmarop. IlpomsBoacTBo, Tepemada U
norpebieHue ANEKTPUUECKOM SHEPTUH.
DKOJIOTHYECKHEe  pPUCKA  MpPU  TPOU3BOJACTBE
aneKTpudeckoi s3Heprun. KynpTypa ucnoiab30BaHus
AJIEKTPOIHEPIHH B MOBCEAHEBHOM KU3HU

5.1.11

Texauueckue yCTpOKCTBa: ceiicmorpad,
AIICKTPUYCCKHI 3BOHOK, JIMHHUHU 3JIEKTpoIiepeiayd

5.1.12

[IpakTuueckue paloTHI. HccnenoBanue
3aBHCUMOCTH NEpUOJia MalbIX KojeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTHU U Macchl rpy3a. MccnenoBanue
NEPEMEHHOT0 TOKAa B IIENMU U3 IOCIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKH U PE3UcTopa

5.2

MEXAHWYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHu4ecKre BOJHBI, YCIOBHUS PaCIPOCTPaHEHUSI.
[lepuon. CkopocTh pacnpocTpaHEHUsT W JJIMHA
BOJIHBL. [lonepednsie U PO 0JIbHBIE BOJHBI

522

WnTepdepenius u mdpaxius
MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3Byka. ' pomkocTh 3ByKa. Bricora
ToHa. TemOp 3ByKa

524

DONEKTPOMarHUTHBIE BOJIHBL. YCIIOBUS W3IIy4YECHHUS
JJIEKTPOMAarHUTHBIX BOJIH. B3anMHasg opueHTanus
BeKTOpoB E, B M v B 2JIEKTPOMAarHUTHON BOJIHE B
BaKyyMe

525

CBolicTBa 3JIE€KTPOMAarHUTHBIX BOJIH: OTpa)KCHHE,
MIpEJIOMJICHUE, MOJIsIpU3aLus, nudpaxius,
uHTepdepeniyst. CKOPOCTh  3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[Ilxana 53yeKTpOMarHUTHBIX BOJH. IIpumeneHue
JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHH PaanoCBA3U u TCICBUACHNA.
Pa,[[I/IOJ'IOKaI_II/IH. aﬂeKTpOMaF HHUTHOC 3arps3HCHHC




OKpY’Karolei cpeibl

5.2.8

Texauuyeckue yCTPOMCTBA: MY3bIKaIbHBIC
HHCTPYMEHTEI, YJIbTPa3ByKOBas JIUAarHOCTHKA B
TEXHUKE W MEIWIMHE, pajaap, pPaadoNpUEMHUK,
TeJIEeBHU30p, aHTeHHa, Tesedon, CBY-neunb

53

OIITUKA

5.3.1

[IpsMonuHENHOE  pAacHpOCTpaHEHUE  CBETa B
oJHOpoAHOM cpene. JIyd cBera

532

OtpaxkeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoeHne n300pa>keHuii B INIOCKOM 3epKajie

533

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETA.
AOCONIOTHBIN MOKa3aTeaIb TPEIOMIICHUS

534

[TonHoe BHyTpeHHEee oTpaxkenue. [IpenenbHblii yron
II0JIHOI'O BHYTPEHHETO OTPAKEHUSA

535

Hucnepcus cBeta. CIIOXKHBIN cOCTaB OEJIOTO CBETa.

[BeT

53.6

CoOuparolie ¥ pacceuBarolIne JIMH3BL. TOHKas
nua3a. DOKycHOE pacCTOSHUE M ONTHUYECKas CHia
TOHKOH JuH3BL [locTpoeHune w300paKeHUH B
COOMparoMMX M paccenBarImuX TuH3aX. Popmyna
TOHKOH JIMH3bL. YBEIUYCHUE, aBAEMOC JIMH30M

53.7

[Ipenesbl TPUMEHUMOCTH T€OMETPUUYECKON ONTHKH

5.3.8

Wntepdepennus cBera. KorepeHTHbIe MCTOUHUKH.
VYcnoBus HaOMIOAEHUSI MAKCUMYMOB U MUHUMYMOB
B UHTEePQEpEHIMOHHONH  KapTHHE OT  JBYX
cUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB

539

Hudpakmus  cBera. [udpakuuonHas peméTka.
VYcnoBue HaOMIOEHUS TJIaBHBIX MAaKCUMYMOB IIPHU
MaJICHUM  MOHOXPOMAaTMYeCKOro  CBeTa  Ha
TUGPAKIIMOHHYIO PEHIETKY

5.3.10

[Tonspusanus cBera

5.3.11

Texnuueckue YCTpOMCTBA: OYKH, ayna,
¢doroanmapar, MIPOCKIIMOHHBIN amnmnapar,
MHUKpPOCKOII,  TEJECKOI, BOJOKOHHAs  ONTHKA,
TG PAKIIMOHHAS PEMIETKA, TOISPOUST

5.3.12

[IpakTuueckue paboTel. M3mepeHue mokazarens
MIPEJIOMJIICHUSI. Uccnenoanue CBOMCTB
n3o0paxeHuit B nuH3ax. HaOmronenue aucnepcun
CBETa

RJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJIbHOCTH

6.1 ['paHnLIBI NPUMEHMMOCTH KJIACCHYECKON MEXAHUKHU.
[TocTynatet TEOPUU OTHOCHUTEJBLHOCTH:
WHBApUAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B
BaKyyMe, IPUHIIMI OTHOCUTEIBbHOCTH DUHINITEHHA

6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHHE
BPEMEHU U COKPAIICHUE JUTMHBI

6.3 DHeprusi ¥ UMIYJIbC CBOOOTHON YaCTHITBI

6.4 CBs13p Macchl C 3HEPTUEN U UMITYJIbCOM CBOOOIHOM

YaCTHUIIbl. DHEPTHUs MTOKOsI CBOOOIHON YaCTHIIBI

KBAHTOBAA ®U3NKA




7.1

DJIEMEHTBI KBAHTOBOU OIITUKU

®dotonbl. Popmymna Ilnanka cs3u 3Hepruu GoroHa
C €ro 4acTOTOM. DHEprusi U UMIYJIbC OTOHA

OtkpeiTHEe U uccienoBanue Gorodddexra. OnbITHI
A.T'. CroneroBa. 3akoHbl poToddderra

VYpaBHenue OiHmTeiiHa ana  QoTtoddekra.
«KpacHas rpanunay porodrddexra

7.14

JlaBnenue ceera. Onbitel I1.H. JleOGeneBa

7.1.5

XuMHudueckoe IeHCTBHE CBETA

7.1.6

Texnuueckue YCTpPOMCTBA: (hOTORIIEMEHT,
(dhoTomaTYnK, COTHEUHas OaTapesi, CBETOIHO]]

7.2

CTPOEHHME ATOMA

7.2.1

Mopenb aroma Tomcona. OnbiTel Pesepdopa mo
HCCIIEN0BAHUIO CTpOeHMs aToMa. [InanerapHas
MOJEJIb aTOMa

7.2.2

IToctynater bopa. WM3nydenue wu mnorniomeHue
(OTOHOB NpH Hepexoie aromMa C OJHOTO YPOBHS
sHepruu Ha Jpyroi. Bunpl cnektpoB. Cnektp
YPOBHEHN 3HEPTUU aTOMa BOAOPOAA

723

BonHoBbie cBoiicTBa yactuil. Bonnbl e bpos.
Kopnyckymnsipao-BonHoBoi ayanusm. ludpaxius
JJIEKTPOHOB HA KpHCTAJLIAX

7.2.4

CrnoHTaHHOE ¥ BBIHYXKJIEHHOE€  M3JIyUYCHHE.
YCTpoicTBO M IPUHITUTT PabOTHI Jlazepa

7.2.5

TexHuuecKue yCTpOMCTBa: CIEKTPaIbHBIM AHAIN3
(cmexTpockom), Ja3ep, KBAHTOBBI KOMITBIOTED

7.2.6

[Ipaktuyeckue padotel. Habmoqenne muHeiR4aToro
CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonsl HaOIIOEHUS u perucTpanuu
3JI€MEHTaPHBIX YaCTHUII

7.3.2

OtkpeiTHe paguoaktuBHOCTH. OnbiThl Pesepdopaa
[0  ONpEAENEeHUI0  CcOoCTaBa  PaJMOaKTUBHOTO
m3nydyenus. CpoiictBa anbda-, Oera-, Tramma-
u3nydeHus. BiausHue paaroakTUBHOCTH HA JKUBBIE
OpTraHU3MBbI

7.3.3

OtkpbiTHE NpOTOHA H HEWTpoHa. HykioHHas
Mojiensb spa ['eitsenOepra — MiBanenko. 3apsan sapa.
MaccoBoe unciio sapa. M3oronsl

7.3.4

Anbda-pacria. ONEKTPOHHBIA M TO3UTPOHHBIN
OeTa-pacmaj. l'amma-uznydenue. 3aKkoH
PaauMOAKTUBHOIO pacnaaa

7.3.5

DHeprusi CBSI3M HYKJIOHOB B sifipe. SIIepHbBIC CHIIBL.
JledekT macchl sipa

7.3.6

SAnepueie peakiuu. JleneHne u CHHTE3 siep

7.3.7

Anepubii  peaktop.  TepMosaepHBIi  CHUHTE3.
[Ipobnembl M MEPCHEKTUBBI SAEPHON SHEPreTHKH.
DKOJIOTMYECKHE aCIEKThI s,IEPHON IHEPreTUKHU

7.3.8

DOneMeHTapHble 4YacTHllbl. OTKpBITHE MO3UTPOHA.
DOyHIaMEHTAIbHBIE B3aUMOJEHCTBUS




7.3.9

TexHuueckue yCTpOMCTBA: JO3UMETP, Kamepa
BuiibcoHa, sinepHbli peakTop, aToMHas bomba

7.3.10

[Ipaktuyeckne pabotel. MccrnemoBaHue TpEKOB
4acTHI] (110 TOTOBBIM (hoTOorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. CosBe3ausi, spkue 3BE3BI,
TUIAHETHI, X BUINMOE IBMKCHHE

8.2

Conneuynas cuctema. IlmaHeThl 3eMHOI T'pYyIHIIBI.
IInaHETEI-TUTAaHTBI U HX CITYTHUKH, KapJIMKOBBLIC
mw1adHeTel. Manbie Tena COTHEYHOM CUCTEMBI

8.3

Comnne, dorochepa u armochepa. ComHeuHas
AKTUBHOCTH

8.4

Wctounuk sHeprun CoJiHIa U 3BE3]1

8.5

3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHUMOCTb, paauyc, TemIieparypa, 170.9
B3aUMOCBs3b. JluarpaMma «CreKTpajabHbI KJ1acc —
CBETUMOCTDY. 3BE3 bl TJIaBHOM
IOCIICAOBATCIIbHOCTH. 3aBHCHUMOCTh  «Macca —
CBETHUMOCTE IS 3BE3] rJIaBHOM
IOCJIEIOBATCILHOCTH

8.6

Buytpennee crtpoenue 3BE3a1. CoBpeMEeHHbIE
MPEACTABICHUS O MPOUCXOXKICHUH M HBOJIOIUU
CouHia 1 3BE€31. DTallbl )KU3HU 3BE3]

8.7

Mneunsiii [Iyte — Hama [Manaktuka. CnupanbHast
cTpykTypa ['anakTuku, pacnpenenenue 38€31, ra3a u
neutd.  [lonmoxenne wu  nBuxenne ConHua B
INanaxTuke. Ilnockas u chepuueckas MoaCUCTEMBI
["astakTukH

8.8

Tunel ranaktuk. PaavoramnakTuku #  KBasapsbl.
UYEpHble ABIPHI B sIIpax raJlakKTHK

8.9

Bcenennas. Pacmmpenue Bceenennoill.  3akoH
Xab6mna. Paz0eranue ramaktuk. Bospact u panuyc
Bcenennoni, teopus bonbmoro B3peiBa. Monens
«ropsiuer BeenenHol». PenkToBoe u3inydeHne

8.10

MacmtaOHast CTpPYKTypa Bcenennon.
MeraranakTuka. Hepeménnnie POOIIEMBI
aCTPOHOMHUU




IMPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHON
HHPOI'PAMMBI CPEJJHEI'O OBIIET'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHus o0pa3oBaHusi

1 ChopMHUpOBAaHHOCT, YMEHHMHM pacmo3HaBaTh (U3HUYECKUE  SIBJICHUS
(mporiecchl) U OOBSACHSTH MX HA OCHOBE M3yUYEHHBIX 3aKOHOB

2 Brnagenne — ocHoBomojarammuMu — (QU3MYECKUMH  TMOHATHSIMH U
BEJIMYMHAMH, XapaKTEPU3YIOIIUMHU (PU3UUECKUE POLIECCHI

3 CdopmupoBaHHOCTH YMEHUHN IPUMEHATH 3aKOHBI KIIACCUYECKOW MEXaHUKH,

MOJICKYJISIPHOM (PU3MKH U TEPMOANHAMHKH, HIEKTPOJMHAMUKHY, KBAHTOBOM
¢bu3ukn U aHanau3a U OOBSICHEHUS SBJICHUH MHUKPOMHUPA, MAaKpOMHUDPA U
Meramupa, pasjindyarb YCJIOBHs (TpaHMIbI, 00JacTH) NPUMEHHUMOCTH
(bu3nYecKUx 3aKOHOB, IOHMMATh BCEOOIUI Xapakrep (QyHAaMEeHTAIbHbIX
3aKOHOB ¥  OrPAaHUYEHHOCTb  HCIIOJIb30BAHMUSA  YAaCTHBIX  3aKOHOB;
aHaJIM3UPOBaTh (PU3MUECKUE MPOLIECCHI, UCIIONb3Ysl OCHOBHBIE TIOJ0KEHNU,
3aKOHBI M 3aKOHOMEPHOCTHU

4 ChopMupoBaHHOCTh YMEHHS pa3inyaTh yCIOBHs MPUMEHUMOCTH MoJeneit
(hU3MYECKUX TEJ U MPOLIECCOB (SIBJICHUH)
5 ChopMupoBaHHOCTh YMEHUS pelIaTh pacuETHBIE 33/1a4H C SIBHO 3alaHHOM U

HESIBHO 3a/laHHOM (PM3UYECKON MOJIeIbI0: Ha OCHOBAaHUM aHAJIW3a yCIOBUS
BBIOMpATh (U3MYECKHUE MOJENH, OTBEYalINue TpeOOBaHUSAM 3a1adu,
MPUMEHATH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThI (PU3UIECKUX
TEOPUN NPU HUCIIOIB30BAaHUM MATEMATUYECKUX METOJOB PELIEHUS 3a1ad,
MPOBOJUTH PACUETHl HA OCHOBAHMHM MMEIOIIMXCS TAHHBIX, AaHAIU3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOJIBI PELIECHUS C YUYETOM IOJYUYEHHBIX
pe3yabTaTOB

6 Pemate kauecTBeHHbIE 3ajaud, TpeOyrollue NPUMEHEHUS 3HAHUU U3
Pa3HbIX pa3/esioB HIKOJIBHOTO Kypca (PU3UKH, a TaKKe UHTETPpalluy 3HAaHHUH
U3 JpyTUX TIPEAMETOB €CTECTBEHHOHAY4YHOI'O IIMKJIA: BBICTPAUBATh
JIOTUYECKYIO ILIENOYKY pacCyKJICHHHU C ONOpPOM HA HM3yYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SIBICHUS

7 BraneHre 0OCHOBHBIMH METOJIaMH HAYYHOTO MO3HAHUS, UCTIOIh3yEMBbIMHU B
¢u3uKe: NPOBOAUTH MPSMBIE U KOCBEHHBIE HM3MEPEHHS (UINIECKUX
BEJIMYUH, BHIOMpAas ONTUMAIBHBIA CIIOCOO HM3MEPEHHS U HCIIONB3YS
U3BECTHBIE METOJbl OLEHKM IIOIPEIIHOCTEH W3MEpPEHUN, IPOBOJAUTH
WCCIICZIOBAaHUE 3aBHCUMOCTEH (U3MUECKUX BEJIMYUH C HCIOJIh30BAHUEM
NpPSIMBIX H3MEPEHUH, OOBSICHATH IMONYyYCHHBIE PE3yJIbTaThl, HCIIONIb3YS
(du3nvecKkre TeOpuH, 3aKOHBI M MOHATHUS, U JIENaTh BBIBOJBI, COONIOATH
nmpaBmwia 0e30macHOro TpyJa MpH MPOBEACHHH HCCIEAOBAHUN B paMKax
y4eOHOTO JKCIIEPUMEHTa U yUeOHO-HUCCIIE0BATEIICKON JIEATEIILHOCTH C
WCTIOJIb30BaHUEM IU(POBBIX U3MEPUTENBLHBIX YCTPOUCTB U TaOOpaTOPHOTO
000pyTIOBaHUS

8 ChopmupoBaHHOCT, YMEHUH aHATM3UPOBATH U OIEHUBATH IMOCIEIACTBH
OBITOBOWM W TPOU3BOJCTBEHHOW JESATENHOCTH 4YEJNOBEKa, CBSI3aHHOU C
(U3MYECKUMHU TIPOIECCAMH, C TO3HMIHUNA IKOJIOTHUYECKOW Oe30MacHOCTH;
NPEICTaBICHUA O paAlUOHATBLHOM MPUPOJONOIB30BAHUM, a TaKkKe
Pa3yMHOM HCIIOJIB30BaHUU I[OCTI/I)KGHI/Iﬁ HAayKH H TEXHOJIOTUH JJISL




JAJIbHEHIIIET0 pa3BUTHS YEJIOBEUYECKOro OOIECTBA

9 OBnazeHue  pa3NUYHBIME  criocobamu  paboTel ¢ uHbopManuei
(U3MYECKOTO  COICpXaHUS  C  HCIOJB30BAaHHEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUI; pa3BUTHE YMEHUN KPUTHUUYECKOIO aHAN3a
Y OLICHKH JIOCTOBEPHOCTH MOJTy4daeMol HH(MOpMaIUu

10 CdopMupoBaHHOCTH yYMEHUMI MIPUMEHSITh OCHOBOIIOJIararoIue

ACTPOHOMHUYECKHUE TIOHSITHUS, TEOPUH U 3aKOHBI JUIsl aHAJU3a U OOBSICHEHUS
(bU3UYECKUX MTPOIIECCOB, MPOUCXOIANINX Ha 3BE3/1aX, B 3BE3THBIX CUCTEMaX,
B MEXXTaJJaKTUUECKOU CpeJie; NBHKCHHSI HEOECHBIX TeJl, SBOJIOLNHU 3BE3] U
Bcenennoi




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
1O ®U3UKE

Kox Kon

IIpoBepsieMblii 31eMEHT COAEPKAHUSA
pasjaejia/TeMbl | dJieMEHTa

1 MEXAHHWKA

1.1 KMHEMATHKA

1.1.1 Mexaunueckoe nsmxkerne. OTHOCUTEILHOCTh MEXAHUYECKOT'O
nBkenusa. Cucrema oTcuéra

1.1.2 MarepuanbHast TOUKA.

TpaeKTOpHE

E& panmnyc-Bekrop:
Flt)=(xlr) pr h=(2)),
TpaeKTOpI,
TepeMeIeHIe: / ¥
Ar=r(t,)-1(t)=1r,—11= x
= (Ax,Av,Az),

IIyTE.
CroxeHne nepeMeIeHN T

N, =%, + %,

1.1.3 CKOpOoCTh MaTE€pUAIBHOW TOYKHU:
AF

Ar

E}: =j_‘;':[l_,}1__U1__U__]_

Ar—{

Ax .
v, =— =1X,. AHAJIOTHYHO v, =Yy, U.= I/
FAY S I :

CrnoxeHHe CKopocTell: g, =G, + 0, -

Brrunciienue nepeMenieHus v myTd MaTepHaIbHON TOUKH TIPU
MPSIMOJIMHEHHOM JABMKEHUHU BIIOJb OCHU X IO TpauKy
3aBUCUMOCTH Vx(t)

VckopeHHe MaTepHanbHOI TOUKIL d = —

1.1.4 AU
Al |y

Au C .
a,=—2~ =(uv,)', aganormgso a, = (v, |, a.=(v. )"
Af 4o ' ' o o

1.1.5 PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHE:
X(t):XO+Voxt
v (t)—v, =const

1.1.6 PaBHOYCKOpEHHOE NPSIMOJIMHENHOE IBUKECHUE!




-

a.t
x(f)=x,+u,t +“T

v (t)=uy, +at

a, = const

) »l

B | - e
Uy —Y,=2a, ['12 '11]

D+,

]._.[IJII IBILKEHINI B OIHOM HaIIPABICHII IIVIE S = -T

-

CBoOoaHOe najieHne. Y CKOpeHrue CBOOOTHOTO TaACHHUS.

Vi

Yo o

(@] Xo ‘t—

JIBukeHwue Tena, OpOIIEHHOTO MO/ YTJIOM 0. K TOPU30HTY:

[.\'{r} =X, tU,f =X tUcosa-f

-

gt g

]\J'{?} =¥y T Ut +-T =¥, + Usina-f—

v (t)=y, =v,cosa

v.(t)=v, +gt=v,sino—gr

=0

. =—g=const

0

g

KpusonnHueiiHoe nBrmxeHue. [IBUKeHHEe MaTEPUAIbHON TOUKH
10 OKPYKHOCTH.
VYrinoBas v IUHENHAs! CKOPOCTh TOUKH: V=wR

IIpy paBHOMEPHOM JBUKEHUU TOYKH IO OKPYKHOCTHU

w=2—n=2nv
T

2
v 2
L{eHTPOCTPEMUTENLHOE YCKOPEHUE TOUKHU: d, = z-° R.

[TonHOE yCKOpEeHHE MaTepUagbHON TOUKH.

TrEpnoe Teno. [loctynaTenbHOE U BpalllaTeIbHOE IBUKEHUE
TBEPAOrO TeJa

1.2

JUHAMUKA

1.2.1

NuepumnansHbie cuctemsl oTcuéra. [lepbliii 3akoH HproTOHA.
[TpunIun oTHocuTeNnbHOCTH [ anumnes

1.2.2

m
Macca tena. IImoTHOCTS BellecTBa: p= V

1.2.3

Cuna. [IpyHIMI cyneprno3uuuu CUuil: =F +F,+...

PaBHOJIEHCTB

1.2.4

Bropoii 3akon HeroTona: mys matepuanbaoi Touku B UCO

F,=ma; Ap=F At "P" F=const

1.2.5

Tpernii 3akoH HproTOHA 711 MaTepHaIbHBIX TOUYCK: F12=—F21

1.2.6

3aKkoH BCCMUPHOI'O TATOTCHUSA: CUJIbI IPUTSAKCHUSA MCIKIY




m,m,

RZ
Cuna Tsixectu. LlenTp TsxkecTr Tena. 3aBUCUMOCTD CUJTBI
TSOKECTH OT BBICOTHI h Ha/l MOBEPXHOCTHIO MJIAHETHI PATUyCOM

. mg= GMm
Ro: (Ry+h)

TOYCYHBIMH MaCCaMU paBHBI F=G

1.2.7

Cwua ynpyrocrtu. 3akon I'yka: F,=—kx

1.2.8

Cuina tpenusi. Cyxoe TpeHue.

Cwuua tpeHus ckonbxenust: Fo,=puN
Cuna tpenus nokost: F,,<puN
Koadduiment tpenus

1.2.9

F_L
[aBnenue: p= 5

1.3

CTATHKA

1.3.1

—

F
MoOMEHT CHJIBI OTHOCHUTEIHLHO OCH BpalICHUSA:
IM| = Fl, rie | — ne4o cuibl | OTHOCHTENBHO OCH,

npoxo et yepe3 Touky O NeprneHIuKyJISIPHO PUCYHKY

1.3.2

enTp macc Tena. LleHTp Macc CUCTEMBI MAaTEPUAIIBHBIX TOYEK:

_myritmyry .

r
.M.
m;+m,+...

B ogHOpoaHOM mOJ€ TSHKECTH (g — const) LIEHTP Macc Tena

COBIMAAACT C €ro HCHTPOM TAKCCTU

1.3.3

VYcnosus paBHoBecust TBEpAoro tena B UCO:
[M,+M, +...=0

1E+F2+...=O

1.3.4

3akoH ITackansa

1.3.5

JlaBneHue B KUIAKOCTH, okosAnielics B UCO: p=p,+pgh

1.3.6

3aKkoH ApXI/IMCI[aZ F = _ P , €CJIN TCJIO N X KUAKOCTDH
Apx

BbIT€CH
nokostesi B UCO, 10 Fop =PV precn
VYcioBue miaBaHus Tel

1.4

1.4.1

3AKOHbBI COXPAHEHUA B MEXAHUKE

I/IMHy.]'IBC MAaTCpHAJIbHOU TOYKH: p=myv

1.4.2

HMMiynbec cucTemsl Tei:

P=PpPi*tp,*...

1.43

3aKOH N3MEHEHHUS U COXPAHEHUS UMITYJIbCA!
B CO

2BHeLuHAt+--.’ B 1ICO , €CIIN

+F

Ap=A(p,+p,+..)=F At+F

1 BHelH
Ap=A(p,+p,+..)=0,cCc | =0

PeaxTnBHOEC ABMKEHNE

1 BHelH 2 BHelH +..




F

1.4.4
At X
PaboTa cuibl Ha MajloM NEepeMEIeHUH:
;1:|}?'|-|.-’_\.f'|-c05 a=F . Ax
1.4.5 —
o F
0}
MoOIHOCT CHIIBL:
eciu 3a Bpemss At
pa0oTa CHIIbl U3MEHSETCs, TO MOIIIHOCTb CHJIBI
Ad
P=— =F-v-cosu
Ar Ar—s
1.4.6 Kunerndeckas 3Heprusi MaTepuaJbHON TOUKH:
2 2
mv
EKI/IH =5 — p—
2 2m
3aKOH N3MEHEHUS KUHETUYECKOW SHEPTUU CUCTEMBbI
MarepuanbHbIX Touek: B UCO AEKuH=A1+A2+...
1.4.7 IToreHnnanbHast SHEPrus: Ui MOTEHIUAIbHBIX CHII
A12 = Eln()TeHu - EZ TOTeHL] —6 A EHOTeHu
[ToreHuuanbpHas 3HEpPryus MaTepUaIbHOW TOUYKU B OTHOPOIHOM
nose Tsokectu:  E, e, =mgh
[TorennmanbHas SHEPTUs YIIPYTO 1e(HOPMUPOBAHHOTO TENa:
k x°
EnoTeHu =
2
1.4.8 3aKOH W3MEHEHHUS U COXPAHEHUS MEXaHUYECKOM dHEpruu:
Eyex = Exun + Enoresm,
B IICO AEex = Agcex renoremm. can,
B IICO AEyex = 0, €CIH Ageex menoremm. car = 0
1.5 MEXAHWYECKHUE KOJIEFAHMA 1 BOJIHBI
1.5.1 ["apmoHnueckue konebaHus MaTepruaIbHON TOUKU. AMILIUTY A

u (a3za konebanuii. KunemaTnueckoe onvcanue:
x(f) = Asin| @t +o, ).
v () =x',
a(f=(v, ), =—oxf)=a +ox=0.
IJIe X - CMEIIEHNE M3 PAaBHOBECHSL.
JlnHaMH4YECKOe ONUCAHHE:
ma,=—kx, rne k=mow”.
Ato0 3Hauurt, uto F,=—kx.

DHepreTuyeckoe ONMcaHue (3aKOH COXpaHEHUsI MEXaHUYECKOH
SHEPIUM):




-

11H+E_}m§m_kfi _

2 2 2 2

CBs13b aMIUIUTYIBI KOJICOAHUHN CMEIICHUSI MAaTEPUATBHONU TOUYKHU
C aMIUTUTYIaMU KOJIeOaHH €€ CKOPOCTH U yCKOPEHUSI:

U =04, =04

1.5.2

[Tepuon 1 yacToTa KoJeOaHUI:
2n 1
G e
®» v
HCpI/IOI[ MaJIbIX CBO60,I[HBIX KOJ'IG63.HI/II71 MATECMATHYCCKOT' O

MasATHHKA.

.T=2:[~JI
E

[Tepuon cBOOOIHBIX KOJIEOAHU MPY>KUHHOTO MAasTHUKA!

J'"=2:rEJW—T
k

1.53

Boeinyxnennsle kosnebanusi. Pesonanc. PezonancHas kpuBas

1.5.4

HonepeqHHe 1 IPpOJAOJILHBIC BOJIHBI. CKOpOCTB

v
pacrpoCTpaHenus U AuHa BonHb: A=vT = v

WuTtepdepenius u qudpaxiius BOJIH

1.5.5

3ByK. CKOpOCTb 3BYKa

MOJIEKYJIAPHASA ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISPHAS OU3UKA

2.1.1

Mopenu cTpoeHHUsI ra30B, )KUAKOCTEN U TBEPABIX Tell. IlycTh
TepMOJIMHAMHUYECKasi CUCTeMa (Te10) cOCTOUT u3 N

OJNHAKOBBIX MOJICKYJI. TOFl[a KOJINYECTBO BEIIIECTBA
_ N _m
V=—"—=— rac N, - YqUucCJio ABOFaHpO m — Macca CUCTEMBbI
N IJ s A s
A

(Tema), p— MoJIIpHas Macca BeIlecTBa

2.1.2

TenmoBoe JABVXKCHUC aTOMOB M MOJICKYJI BEIICCTBA

2.13

BzaumopeiicTBHe yacTuUIl BeecTBa

2.14

Huddysus. BpoyHOBCKOE TBHKEHHE

2.15

Mogens uneanpaoro raza B MKT

2.1.6

CBs13b MEXK/ly 1aBIICHHEM U CPEHEN KNHETUYECKON IHEPruen
MOCTYMATEJILHOTO TEIIJIOBOTO JABMKEHUSI MOJIEKYJT UCATBHOTO
rasa (ocHoBHoe ypaBHeHue MKT):

1 = 2 (mp*) 2. —
p=—-myuw =—n-| — =—MN-£ .
3 30 2 3

rje m0 — macca OJTHON MOJIEKYJIbI,

N
n :7’ n - KOHLIEHTpauus MOJCKYJI

2.1.7

AoGcomoTHas Temnepatypa: T =t+273 K

2.1.8

CBs13b TeMInepatypbl ra3za co cpeJHel KUHETHUECKOM SHeprueit
MIOCTYNATEJIbHOTO TEIJIOBOTO ABUKEHUS €r0 MOJIEKYJI:

f

|TH.JJ':
E = —
1
\.

2

ar
2




2.1.9

Ypasuenue p = nkT

2.1.10

MO,Z[CJ'II) nacajIbHOr'o rasa B TCpMOJUHAMUKE:
( VpaBHerHe Menreeesa — Kianeifpora
| Bepaxere 15 BHyTperHeit sHeprim
Vpaenenne Menzeneepa — KnanefipoHa (mpumeHHMBIe (DOpPMET
3aMIci):

pV="RT =vRT =NkT, p=PEL
n n

BripaskeHIle U1 BHYTPeHHell 3HepIII 0JHOATOMHOIO HJI€ATBHOTO
raza (IIpIMeHIMEIe (JOPMET 3aIIICH):

L_:i‘\’RT :i_w = i m
2 2

3
—RT =ve, T==pV
2u vt =3P

2.1.11

3axoH JlaibTOHA [U1s 1aBICHUS CMECH PA3PEIKEHHBIX T'a30B:
P=pPi+p,*t...

2.1.12

W3omporieccsl B pa3pekeHHOM Ta3e ¢ MOCTOSHHBIM YUCIIOM
Mouiekyn N (C MOCTOSITHHBIM KOJIMYECTBOM BEIIeCTBa V):
uzorepma (T = const): pV = const

D_
T

n3oxopa (V = const): const

Vv
u3obapa (p = const): ?:Const

I'pacduueckoe npencraienue n3ompoueccos Ha pV-, pT- u VT-
JarpamMMax.

. . \%
OOBbeIMHEHHBIN Ta30BEIN 3aKO0H: pT =const

JJIA TIOCTOAHHOI'O KOJTMYECTBA BEIICCTBA V.

2.1.13

HacpliieHHbIe 1 HEHAChIILIEHHBIE apbl. KauecTBeHHas
3aBUCUMOCTbH IJIOTHOCTH U JABJIEHHSI HACBIIIIEHHOTO Iapa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMA HACHIIIIEHHOTO
napa

2.1.14

Brnaxxnocts Bo3yxa.
pnapa(T) — pnapa(T>
pHaCbILL[l'lapa ( T ) pHElCLIHHIElpa ( T )

OTHOCHUTEIBbHAS BIAKHOCTh: =

2.1.15

N3MeHeHue arperaTHeIX COCTOSIHUM BEIIECTBA: UCIIAPEHUE U
KOHJICHCAlIMs, KHIICHUE KUIKOCTHU

2.1.16

N3MeHeHune arperaTHpIX COCTOSIHUM BEIECTBA: TIJIABJICHUE U
KpUCTALIN3AIUS

2.1.17

IIpeobOpa3zoBanue 3Hepruu B (ha30BBIX Epexoaax

2.2

TEPMOJANHAMUNKA

2.2.1

TemioBoe paBHOBECHE U TeMIepaTypa

222

BuyTpenHss sHeprus

223

Temnonepenada Kak crnoco0 N3MEHEHUS BHYTPEHHEH SYHEPTUU
0e3 coBepieHus padoThl. KOHBEKIS, TEMIONPOBOTHOCTb,
W3ITyuYeHUe

224

KonnuecTBO TEILIOTEL.
VY nenpHas TEINIOEMKOCTD BemiecTBa ¢: Q=cmAT

2.2.5

VY nenpHas Temiora napoodpazoanus L: O = Lm.




VY aenbHas TemoTa miaBieHus A Q = Am.
VY nenpHas TensoTa cropanus Tommsa q: O = gm

2.2.6

DnemeHTapHas pabora B TepMoanHamuke: A=pAV
Boruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpamMme

2.2.7

IIepBblil 3aKOH TEPMOJIMHAMUKH:
Q,=AU,+A,,=(U,~U,)+A,
Ammabara: Q,=0 A,=(U,—-U,)=AU,,

2.2.8

Bropoii 3akon TepmoauHamMukn. HeoOpaTumelie mporiecchbl

229

[Tpunmune! aeiictBus TemiaoBbix MarmuH. KIT/I:

13 LEEN _ SOHATP
@)

0 0

lHarp HArp =L Harp

'r‘|:

2.2.10

MakcumansHoe 3Hauenue KIIJ. [{ukn Kapno:
T.. —T. T

Max T = 1. ) R -

HATR HAT

2.2.11

Vpasrenue temiosoro Oamanca: Q,+Q,+Q;+...=0

OJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE I1OJIE

3.1.1

OnexTpu3anus Tea U €€ MposBIEHUs. DIEKTPUIECKUI 3apsil.
JlBa BuJa 3apsiaa. DIeMEeHTapHbIN 3JIEKTPUUECKUi 3aps/. 3aKOH
COXpaHEHHS HIICKTPHUUECKOT0 3apsiia

BzaumopeiictBue 3apssa0B. Toueunrle 3apsAaabl. 3aKkoH KyJ’IOHaI
B OTHOPOOHOM BCHICCTBEC C lII/IBJ'IeKTpI/I‘—IeCKOI\/'I
IIPOHUITAEMOCTBIO €&

F=k|q1|-|f}:= 1 _|"1"1|'1
&I 4mzs, 17

V6!

3.1.3

Onekrpuueckoe nojie. Ero gelictBue Ha 3JeKTpUUECKUE 3apsibl

3.14

HaHpH)KéHHOCTb QJICKTPHUYCCKOI'O IIOJIA: [ = F

ql‘lpOﬁHLlﬁ

—1. 4
Tosie Toueunoro 3apsina: E,=k—=;
r

OAHOPOAHOC MOJIC. E — ~onst

KapTusbl 1MHUI HAOPsHKEHHOCTU ATUX MOJIEH

HOTCHHI/IaHBHOCTB 3HeKTpOCTaTI/IquKOFO TI10JIA.

Pa3HOCTB IIOTCHIIMAJIOB U Hal'ImeeHI/Ie:
A12:Q(¢1_¢2):_CIA¢:CIU-

HOTeHHHaHBHaﬂ 3HeprI/Iﬂ 3aps/ia B BHCKTPOCTaTI/ILICCKOM I10JIC.
W=qp, A=—AW

w
[ToTeHnnan 3MeKTPOCTATHUECKOTO OIS ¢=?

CBsi3p HANPsHKEHHOCTH TOJIS M PA3HOCTH MOTEHIIMATIOB JIJIS
OJTHOPOJTHOTO 3JeKkTpocratudeckoro moist: U = Ed

[TpuHIMI Cynepno3uIUK FNEKTPHUUECKUX MOJeH:

E=E +E,+...,0=0¢,+¢,+...

ITpoBOAHMKY B 3JIEKTPOCTATHYECKOM TIOJIE.
YcnoBue paBHOBECHS 3apsA0B: BHYTPH IPOBOJHHUKA




E* =0, BHyTpH U Ha TIOBEPXHOCTH MPOBOJHUKA ( = const

I[I/IBJ'IGKTPI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC. I[I/IBJ'ICKTpI/I‘-IeCKaH
IMPOHUITACMOCTH BCIICCTBA €

q
U

. €€,S
DJEKTPOEMKOCTH TJIOCKOT0 KOHAeHcaTopa: C= ] =eC,

Konpencarop. DiektpoéMKocTs koHaeHcaropa: C=

3.1.10

HapannenLHoe COCIMHCHNE KOHACHCATOPOB:
q=q,+q,+..., U= U2:...,CHHPW—C1+C2+...
HOCJIGI[OBaTeJILHOG COCAMHCHNEC KOHACHCATOPOB!:

1 1 1
U:U1+U2---;Q1:qZ:-~-,C—=C—+C—+...
1 2

10CJ1

3.1.11

ﬂ:CUZZq_Z

2 2 2C

DOHeprus 3apsHDKeHHOro KOHJieHecaTtopa: W .=

3.2

3AKOHBLI ITIOCTOAHHOI'O TOKA

3.2.1

Cua Toka:
7=
Af |, 0

ITocTosuubli TOK: I =const
JIJ1s TOCTOSIHHOTO TOKa =

322

VYcnoBus cylecTBOBaHUS 3JIEKTPUUECKOTO TOKA.
Hanpsoxenne U n O/IC E

323

U
3akon Oma jis ygyactka tenu: I = R

3.24

:‘)J'ICKTpI/I‘ICCKOC COIIPOTUBJICHUC. 3aBHCHUMOCTh COIIPOTUBJICHUA

OOHOPOJHOTO MPOBOJHUKA OT €T0 JJIMHBI U CCUCHUS. Y nenbHOE

l
COIIPOTHBIICHHE BerecTBa. R=p 3

3.2.5

ACTOpOHHI/lXCI/IJ'I

Uctounuku Toka. 1C nctounrka Toka: E=
q

BHyTpeHHee conpoTUBIEHNE UCTOYHHUKA TOKA

3.2.6

3axkoH OMa a71s OJHOM (3aMKHYTO#) anekTpudeckoi nenu: E =

E
R+ I=—
I Ir, oTkyna Rr

E.r

3.2.8

Pa6ota snekrpuueckoro Toka: A=IUt.

3akon Jlxoyns — Jlenna: Q=1I>Rt
2

Ha pesucrope R:QZA:IZRt:IUtZ%t

3.2.9

MomHoCTh SJICKTPHUYECKOT'O TOKaA:

Ad
P=— =IU

A7 [y 0
TemmoBas MOIIMHOCTB, BEIACIIEMAasd Ha pE3UCTOPE:




-
e

L.'

2 -
P=I'R=—2=IU
R
MolHOCTh HCTOYHUKA TOKA!
A4
B =—e= =FI
Ar |, 0
3.2.10 CB00OO/IHBIE HOCUTENH JEKTPUUECKUX 3apSAA0B B IPOBOJHUKAX.
MexaHu3Mbl TPOBOAUMOCTH TBEPBIX METAJLIOB, PACTBOPOB U
pacIuIaBoB AJIEKTPOIUTOB, ra30B. [1oaynpoBoAHUKY.
[TomynpoBOAHUKOBBIN AMO]T
3.3 MAI'HUTHOE I10JIE
3.3.1 MexaHudeckoe B3aMMOJICHCTBHE MATHUTOB. MarHuTHoE 1oJie.
Bekrop marauTHON MHAYKIMK. [IpyuHIMD Cynieprno3nnun
MArHUTHBIX TONIEH: B=PB. +B,+...
JIvHUM MHOYKIMY MarHuTHOTrO noJist. Kaptuna nuHuit
WHIYKIIMA MarHUTHOTO TIOJISl TOJIOCOBOTO M IMOAKOBOOOPA3HOTO
MTOCTOSTHHBIX MarHUTOB
332 OmneiT Opcrena. MarHuTHOE 110J1€ IPOBOJAHUKA C TOKOM.
Kaptuna nuHuit MHIYKIIUA MarHUTHOTO TOJISL JUTHHHOTO
MPSIMOTO MTPOBOJIHUKA U 3aMKHYTOI'O KOJIBLIEBOT'O MPOBOIHHKA,
KaTYIIKA C TOKOM
3.33 Cuna Amniepa, €€ HanpaBJICHUE U BEJINYHMHA:
F ,=IBlIsina, rae o — yroia Me1y HarpaBJIeHHEM POBOIHUKA
U BEKTOPOM
334 Cuia Jlopenua, e€ HanpaBJIE€HUE U BEJIUYUHA:
F Jlop — / q / vBsina ,rae o — YTOJI MEXIly BEKTOpaMHu ,, U g
JIB>KeHUE 3apsKEHHON YacTHIIBI B OJHOPOAHOM MAarHUTHOM
noJie
3.4 OJIEKTPOMAT'HUTHAA MHAYKIA
34.1 [ToTok BeKTOpa MarHUTHOM MHIYKIIMH:
® =B, S=BScosa
34.2 SIBnenue anexTpoMarnuTHOM HAYKIMU. JJ1C uHayKuuu
343 3aKOoH 3JIEKTpOMarHuTHON uHaykiuu dapanes:
AD
Ar Ar—0
344 oy

N
v,

O/1C uHAYKIHMH B IPSMOM MIPOBOTHUKE JUTUHOM |, ABYKYyIIIEMCS
CO CKOPOCTBIO , (v /1 )
B OJTHOPOJIHOM MarHUTHOM IoJje B: /E ; /=Blvcosa

, TIIE 0L — yroJI MEXIy BEKTOPOM B u Hopmanbio




K IINIOCKOCTH, B KOTOpOI71 JICKAT BEKTOPEI l uv , €CIIn 1/ B
To/EJ:BN

345

[IpaBuio JleHma

3.4.6

(0]
WNupyktuBHOCTH: L :T’ wm O = LI.

Camounnykuus. 9JIC caMOMHIYKITNH:

AT
EH:—L—L =-1r,
Atly

3.4.7

2
LI
DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM: W L:T

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA Y BOJIHbI

3.5.1

KonebatenbHbrii KOHTYp. CBOOOTHBIC AJIIEKTPOMATHUTHBIC
Kose0aHus B U€aIbHOM KoJeOaTeIbHOM KOHTYpeE:

[@(1) =Guassin( o +,)

L’[ﬂ =g, = e, cos( et + @) =1 cos(cr +q))
2m 1

®opmyna Tomcona: T=2m+ LC, oTkyga W= T —TC

CBs3p AMIUIUTYAbI 3apsa/ia KOHACHCATOpPA € aMHHHTy,HOﬁ CHIJIBI
TOKa IIpun CBO60£[HBIX OJICKTPOMArHuTHBIX KOJICOAHHAX B
gmax B

UJeaIbHOM K0JiebaTeIbHOM KOHTYpe: @

352

3aKOH COXpaHEHUs SHEPTUH B UJIEATIbHOM KOJIeOaTeIbHOM
KOHTYpe

3.5.3

BbIHYX/I€HHbIE 3IEeKTPOMArHuTHbIE KojeOanus. Pezonanc

3.54

ITepemennsrit Tok. [IponsBoacTBO, IEpeaava u moTpedICHNE
3JIEKTPUYECKON SJHEPTUU
cu- +I.I‘ _ cU” .. ZLI‘
2 2 2

T2 = const.

3.5.5

CsoiicTBa QJICKTPOMArouTHBIX BOJIH. Bzaumnas OpUCHTaIUA

BCKTOPOB B BHeKTpOMaFHHTHOﬁ BOJIHC B BAKYYMC. [ / B / ¢

3.5.6

[Ixana snekTpoMarHuTHBIX BOJIH. [IpuMeHeHne
JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

3.6

OIITHUKA

3.6.1

[IpsamonnHENHOE pacIpPOCTPAHEHUE CBETA B OHOPOIHOM Cpele.
Toueunslii nicTouHMK. JIyd cBeTa

3.6.2

3aKOHBI OTpayKeHHUs CBeTa. A =[3

ol B

S

3.6.3

[Toctpoenue n300paxeHuii B IIIOCKOM 3epKaje

3.6.4

3aKOHbI IPEJTOMIICHHSI CBETA.




[Ipenomnenue cera: N, Sina=n,sinf3.

. c
AOGCOIFOTHBIN MMOKa3aTeNb MPETOMIICHHS: M,5.= M

n \%
o 2"
OTHOCHUTEJLHBII ITOKA3aTelb IIpECIOMIICHUA: non—x — n_ — V_
1 2
ny
= nz

o Vi=Vy, Mhy =l
Xopn nyueit B mpusme, - 2T T

CooTHoILIIEHHE YaCTOT U COOTHOUIEHUE JJIUH BOJIH IPH
Mepexo/ie MOHOXPOMAaTHYECKOTO CBETa Yepe3 IPaHHUlly pasjiena
JIBYX ONTUYECKUX CPEJL:

3.6.5
nH,<mn L)
oy -
[TonHoOe BHYTpEHHEE OTpasKeHHUE.
IIpenenbHbIi yroil MOJHOTO BHYTPEHHETO OTPAKEHUS:
. 1 _m
sina,,=—=—
OTH nl
3.6.6 Cobuparorniyie U paccenBaroIye JUH3bL. TOHKas TUH3A.
@DoKyCHOE pacCcTOSIHHE M ONTHYECKAasi CUITa TOHKOM JIMH3BI:
1
D=—
F
3.6.7 . 1. 1_1
dopmynia TOHKOM JIMH3bL: —+—-=—
d f F
i /]
YBenuuenwne, naBaemoe uH30i1: ['= T d
d T
A
H
F
L
IANEY
b o
3.6.8 B ciydae pacceuBaronieit TMH3bI:

D F= L = h_ i 1
D H d
Xox jty4a, MpOIIeIIEero JUH3Y M0/1 MPOU3BOIBHBIM YIJIOM K €€
IJIaBHOM onTuyeckoi ocu. [locTpoenne n3o0paxeHU TOUKH U
OTpe3Ka MPSMOii B COOMPAIOINX U PACCEUBAIONINX JIHH3aX U UX
cUCTeMax




3.6.9

doTtoanmapar Kak onTuyeckuii mpubop. ['ma3 kak ontuueckas
cucrema

3.6.

Wutepdepentus cBera. KorepeHTHbIC HCTOUHUKH. Y CIIOBUS
HaOJI0A€HUS] MAKCUMYMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX CUH(pA3HBIX
KOI'€pEHTHBIX UICTOYHHUKOB:

)
MaKCIIMYMBI — A=2m—, m=0,£1,£2.+3 .

-

v
MITHIIMYMEI — ﬂ={2m+1_]:, m=0,£1.+2 +3 .

3.6.11

Hudpakmus ceera. JludpakimonHas pemeérka. Y cioBre
HaOII0/ICHUS TTIABHBIX MAaKCUMYMOB MTPH HOPMAJLHOM TaJICHUH
MOHOXPOMATHUYECKOTO CBETA C JITTMHOM BOJHBI A HA PEHIETKY C
nepuogom d: dsing,=mA,m=0,+(—1,+6—2,+6—-3,...

3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIM3M

4.1.1

'unote3a M. [1nanka o kBanTtax. ®opmymna [Inanka: E = hv

4.1.2

h
®otonbl. DHeprus porona: E=hv= L pc

A
_E_hv_h
Nmmynsc dpoTona: p= P

4.1.3

®otoaddext. OnbiTel A.I'. Cronerona. 3akonsl hotordderra

4.1.4

VpaBuenue DitHmreitHa s potodddexra:

E =—hv=—

=Asbxoga+E,, ., rne, E (orona — i

dborona

hc mv’
ABblxo,qa_hvkp_ A Exm-lmax:
Kp

max

=e U3an

JlaBneHue cBeTa.
JlaBneHue cBeTa Ha MOJIHOCTHIO OTPAXKAIOI[YI0 TOBEPXHOCTH U
Ha MOJIHOCTHIO MOTJIONIAIONTYI0 TOBEPXHOCTh

4.2

OU3NKA ATOMA

4.2.1

HJ'IaHeTapHaH MOACIb aTOMa

422

[Toctynater bopa. U3ny4yenue u normnomieHue GOTOHOB MPU
repexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUU HA JPYTOM:

aﬁi = |E1r _Em|

Y

hv

mr

423

JIuHeityaThie CIEKTPHI.
CriekTp ypOBHEW SHEPrUM aToMa BOJOPOAA:

~13,63B
E,=—"

" , n=1,23 _.

71

4.3

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyxnonnas monens spa ['eitzendepra — MiBanenko. 3apsi
snpa. MaccoBoe uncio sapa. MzoTomnsl

432

PannoakTHBHOCTE.

SX>53Y + JHe
Aunbda-pacra;




bera-pacnan.
A A 0 -
. XKoo Y+ je+v
DIeKTPOHHBIN B-pacmam: - &0 7 e
. X AY+ JE+y,
[To3uTpoHHbIH B-pacna:

["'amMmma-n3nydyeHue

4.3.3 3aKOH paJIMOAaKTUBHOIO pacraja:

[TIycth m — Macca paiMOaKTUBHOTO BelecTBa. Torma
—t

m(t)=myx2"

434 S nepHble peakiyu. JleneHue u CUHTES Jiep




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
®dwusuka. 10 knacc. ba3oBsiil u yriyonéHubplid ypoBHH, 11-e n3nanue,
crepeoturniHoe aBTopsl I'. . Msakuies, b. b. byxoBues

METOIUYECKHUE MATEPHAJIBI 1JI51 YUUTEJISA
https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

HUPPOBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET
https://www.gosuslugi.ru/edu-content



https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

