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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHUM U TPEeOOBAHUN K pe3ylbTaTaM
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanuu, peAU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa oOydarommuxcs 11 kiaccoB mpu 00ydeHUU
ux Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma mno ¢Qusuke coorBercTBYeT TpeboBanusm @OI'OC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETM M3Y4YEHHs] (PM3MKUM HA YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJIbTAThl OCBOCHHSI Kypca (PU3MKH Ha Oa30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNelseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TMOJIYYeHHUs HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU WU JPYTHUX.
W3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH pAI UACH, KOTOpble MOXXHO paccMaTpuBaTh KaK MPHUHIMIBL €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (U3MKU
oObequHEH BOKPYr (Qusnueckux Teopuid. BemymuMm B Kypce SBISICTCS
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTCHIMANA (PU3NYECKON HAyKW, OCMBICICHUE CBS3U Pa3BUTHSA
bu3MKK ¢ pa3BUTHEM OOmeCTBa, a TakkKe C MHPOBO33PEHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypce usuku mpeamosaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYECCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKO 0€30MMacHOCTH.

CTep>KHEBBIMU dJIEMEHTaMU Kypca (DM3MKM Ha YPOBHE CPEIHETr0 OOIIEro
oOpa3oBaHus SBISAIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
INPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJII OINWCAHUS €CTECTBCHHO-HAYYHBIX SIBIICHHUA U
MIPOIIECCOB).

CucTeMHO-AeSTENHHOCTHBIN TOJX0/I B Kypce (U3UKU peain3yeTcs MPekIe
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANLHBIX KPAaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIUHEHBI B OOMIMN CIHCOK YYCHUUYSCKHUX
MpakTUYeCKux padoT. BrijeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »5>TOM oOecreunBaeTcsi OBJIAJICHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
TIPEIJIOKCHHBIX THITOTES.

bonbioe BHUMaHUWE yHaENSETCS PENICHUIO PacYETHBIX W KAueCTBCHHBIX
3amad. [Ipyu 3TOM 11 pacUETHRIX 3a7ad MPHOPUTETOM SIBJISIFOTCS 3a7a4dl C SIBHO
3aJlaHHOMN (DU3UYECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh N3YYSeHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUS (PUINYECKHX SIBICHUM M MPOIIECCOB B OKPY’KAIOIIEH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpPEeIMETHOrO0 KaOWHeTa (PM3MKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HE0OXoaMMOe J1abopaTopHOE OOOpYIOBAHME JJI BBIMOJHEHUS YKa3aHHBIX B
nporpaMme o (puU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpalluoHHOE  00OpyJ0BaHue (opMHUpyeTCs B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHUH.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YUYCHUIO TPUPOMBI, PA3BUTHE HMX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHne ITUX Ielei 00ecreuynBaeTCsl pelieHneM CIIeIyIONNX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
AIIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJIaHHOMU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIIPEIENICHMS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJI1 Pa3BUTUSL YMEHUH MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro

oOpazoBanus otBoAuTcs B 11 kiacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M

NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
NPOBEJCHUS JTA0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COJEPKXAHUE OBYUYEHUA
11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHUTHBIX MoJiek. JIMHMKM MarHuTHOM MHAYKUWU. KapThHa JMHUNA MarHUTHOM
WHIYKIWH TO0JIA OCTOSHHBIX MarHUTOB.

MarautHOe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO IPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneicTBre NpoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHoM mosje. Pabota cunsl JlopeHna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
WHIYKIUU. OJEKTPOJBIKYIAs Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuun @apanes.

BuxpeBoe nsnexkrpuyeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAW B
MIPOBOJTHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuo Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CAaMOMHAYKUHUH. OJEKTPOABWKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA W IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCcTUIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

ITpasuno Jlenua.



3aBUCUMOCTD DJIEKTPOABMKYIIEH CHIIbI MHAYKIIMH OT CKOPOCTH HU3MEHEHHUS
MarHMTHOTO MOTOKA.

SIBneHue caMOMHIYKIIUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yueHre MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue nedcTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJEOaHMS.
["apmonnueckue xonebanus. I[lepuon, wacrora, ammumryaa U (aza koideOaHU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
konebanuil. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebatenbubiii KoHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KOJI€OAHUS B
UJCATHOM KOJEeOaTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BeIHYX€HHbIE MEXaHUUECKUE
koseOanus. Pezonanc. BbiHyKI€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJIEOaHMSL.

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOLIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOSICHUE DICKTPUIECKOM
DHEPrUr. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHndecknue yCTpONUCTBA M NPAKTUYECKOE MPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOI0 TOKA, JIMHUM JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (NPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

Hab6mronenne pe3oHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAPSDKEHUS] OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3sonanc mnpu mnocienoBaTENIbHOM COCAMHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUY DIEKTPONEPEAAUH.



Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanue 3aBUCMMOCTH MEPUOJAa MAJbIX KOJIEOAaHUM rpy3a HA HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MEPEMEHHOIO0 TOKa B LENH U3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE B0JIHbL

Mexanudeckue BOJIHBI, yclioBus pacnpoctpanHenus. Ilepuoa. CkopocTh
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE BOJHBI.
NuTepdepenius u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS U3NYyUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BekropoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEJIOMIICHUE, MOspu3anus, 1udpaxmus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 35meKTpOMarHUTHBIX BOJIH. [I[prMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIUTIBI paOCBSI3U U TeIeBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

Habmroienue oTpaskeHus U NpeoMIICHUsSI MEXaHUUECKHUX BOJIH.

Hab6mronenune natepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmtonenue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJIeOaHUM.

HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesioMJICHUE, MOJspu3alus, udpaKius, uHTephepeHITHs.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoiiMHENWHOE pPacHpOCTpaHEHHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroyl IOJHOIO
BHYTPEHHET0 OTPaKEHUS.



Hucnepcust cBera. CiioXHBIN cocTaB 0enoro ceeta. LIger.

CobOuparonie W paccedBarouiie JuH3bl. ToHkasg suH3a. DoKycHOe
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOMparolMX U paccerBarIUX JuH3aX. DopMysia TOHKOW JUH3BI. Y BEJIHYEHUE,
JaBAEMOE JIMH30MU.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHble HCTOYHUKHU.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpPEHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHKOB.

Hudpakumst cBera. JlubpakumonHas pemeTka. YCIoBUE HAOIMIOACHUS
INIABHBIX ~MAaKCUMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuyeckue yCTpPOWCTBA M IIPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapar, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, OJSIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKECHHE M IIPEIOMIIEHUE CBETA.
OnTuyeckre mprudOpBHI.

[TosHOE BHYTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKOna.

HaOmronenune natepdepeHinm cBera.

HaOmronenue audpakinu cBera.

HabGmronenne nucnepcuu cBera.

[TosyueHue cuekTpa ¢ MOMOIIBI IPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

HabGnrogenue nonsipusaluu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3mepeHune rnokasaTess NpeJoMIICHHs CTEKIIA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCUTEIbHOCTH
['paHnibl  NMPUMEHUMOCTH  KJIACCHMYECKOM  MexaHuku.  lloctynarel
CIICIIMAJIbHOW TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLMUI OTHOCUTEJIBHOCTH DWHILITEIHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpallECHUE
JUTHBL.
DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIbI.



CBs13b Macchl C 3H€pFI/I€I>'I U UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. 9HCpFI/IH
IIOKOAI.

Paznea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpsiTue U uccnenoBanue Gporodddexra. Onbitel A. I'. CroneroBa. 3aKkoHBI
dororddekra. YpasHenue DitHiTeHHa 111 Porodddekra. «KpacHas rpanuiar
dbotoaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHHUYecKue YCTPOICTBA M MPAKTHYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogpens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Inanerapnas moxpens aroma. [locrtynmatel bopa. M3myueHne u moriionmeHue
(GOTOHOB MpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToOMa BOAOPO/IA.

BousiHOoBBIE cBOVicTBa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYXJICHHOE U3ITyUYECHHE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmoienue TmHeRvaThIX CEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocTaBa



paanoakTuBHOro wu3nydeHuss. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHME paaOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknmonHass monens siapa [eiizenOepra—
NBanenko. 3apsna sapa. MaccoBoe uncio sapa. M30Tormel.

Anbda-pacniaa. OJEKTPOHHBIA M TO3UTPOHHBIM OeTa-pacmaa. [amma-
U3JIy4deHHE. 3aKOH PaJIMOAKTUBHOIO paclaja.

DHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jle@ekT macchl sapa.

Snepnbie peakuuu. [lenenue u cuHTE3 AEP.

SAnepusiii peaktop. Tepmosinepusiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKUE ACTIEKTHI AIE€PHON SHEPTETUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOIIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYeCKOl KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, saepHblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

HccnenoBanre TpEKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BuTHU acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, sipKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHUA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBIA KJIacc —
CBETHUMOCTBY». 3BE3Mbl TJIaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJIEIOBATENbHOCTH. BHYTpEeHHEEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
raJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Pazberanue rajgakTuk.
Teopus bonsioro B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeTtaranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus



HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpeIeNIeHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIlaTy: OCHOBHBIE cO3Be3/11si CEeBEpHOIro MOTYIIAPUS U APKUE 3BE3IBI.

Habnronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O0o0marniee NOBTOpeHue

Ponp ¢usuku uW acTpoOHOMUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAILHOM M ATHYECKOM cepax AesATeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3HUKHU
¥ aCTPOHOMHHU B COBPEMEHHOM HAYyYHOW KapTHHE MUPA, POJIb (PU3HMUECKON TEOpUHU
B (OpPMHPOBAHUM TIPEACTABICHUA O (U3UYECKOM KapTHUHE MHpa, MECTO
bU3UYeCcKO KapTHUHBI MHpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCyIIeCTBIISIETCS C
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€ C KypcamMH MaTeMaTHKH,
OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmus, CBS3aHHBIC C HU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAy4YHBIM (DaKT, rumore3a, (Qpusnueckas BeIWYHWHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: peUIEHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOCKIUM HAa OCU KOOPJWHAT, CIOXKECHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHe IOAaU TIOCKUX (GUryp u oobéMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOJE, ONITUUYECKUE SIBJICHUS B KUBOM MPUPOIAE, IEMCTBUE
pajyaiuy Ha )KMBbIE OPraHU3MBbl.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJLUIMYECKASI CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaJIbHBIN
aHaJu3.

leoepaghus:  MarHuTHBIC TIOMIOCA 3eMJIM, 3aJICKM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TEHEpPATOp TMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs TI€Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OINTHKA,
coJHEeYHas barapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIi YPOBEHB) JOJDKHO OOCCTICUUTH JOCTIIKCHHUE CIICTYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WUIUCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JI€STEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYHBOTO OYAyIIEero;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYas ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;



5) TpyA0BOr0o BOCIIHTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCuoHaNbHOU JeATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrNYeCcKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OMbITa JIESITEIbHOCTH SKOJOTUYECKOW HAaMpaBIIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHE LEHHOCTH HAy4YHOU [EATEIIbHOCTH, TOTOBHOCTH B MpOLIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENENATh 1eNIM JACSITENIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSIX;
pa3pabarbiBaTh MJIAH PEIICHUs TPOOJEeMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIEACTBUMN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH padOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIAJCTh HAyYHOW TEPMHUHOJIOTHEH, KIIFOUCBBIMH TOHATHAMHU M METOJIAMH
bu3nuecKoil HayKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HAaXOAUTh APTyMEHTHI IJi JO0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUA U3 PAa3HBIX YUYEOHBIX MTPEIMETOB;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] MH(POpManuu (U3HYECKOTO COJEPKAHUS W3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMUTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAaHUA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIISAThH OOIIEHNE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MNPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPEJICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMPATh TEMAaTHUKy W METOAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYKIaTh pPe3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAaue€CTBO CBOEr0 BKJIAJa M KaXJOTO YYAaCTHUKA KOMAaHIbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEACHHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
(GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3PYAMIUU B OOJACTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATEJIbHOM  pedeKkcud KaKk  OCO3HaHUs
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATH PUCKHM W CBOEBPEMEHHO INPHUHHUMATh PEIICHHA IO HX
CHUKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B mpouecce nOCTHMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOECHHUS IMPOIPAMMEBI
no (QusuKe A8 YPOBHS CpeiHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPILIECHCTBYETCS SMOLMOHAJIBHBIN WUHTEJUIEKT, IIPEANOIAr a0 Ui
c(pOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIIEHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBaHUs, BKIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIexy, ONTUMM3M, WHULIMATUBHOCTb, YMEHUE ACHCTBOBATH MCXOIA U3 CBOUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHATIBHOE COCTOSIHHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOU NEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJEIICH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, Tyd CBETA, TOUYEYHBIM UCTOYHUK CBETA, sIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sJipa MPH PEUIeHUU (PU3MIECKHUX
3a7ad4;



pacrno3HaBaTh pU3NUYECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPU3HMKH: DJIEKTPUUYECKAs] TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM U IBIDKYIIMICS 3apsfl, SJIEKTPOMArHUTHBIC KOJeOaHWS U
BOJIHBI, TPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXCHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEpPCUs CBETa,
doTornexrpuaeckuii 3GdexT (hoTtodddekT), cCBeTOBOE NaBiieHNne, BOZHUKHOBCHHE
JUHENYATOrO0 CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAs
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIE CBOMCTBA BEIIECTBA (DJICKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTH  PA3IMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCHONB3YSd (U3UYECKHUE BEITHYMHBEL:
AIEKTPUYCCKUI 3apsjl, CHJa TOKa, JJICKTPUUECKOE HAMNPSIKCHHE, DIICKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JIEKTPOJBIDKYIAs Cuiia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuna JlopeHiia, MHIYKTUBHOCTH
KaTyIIKWA, SHEPTUsl SJEKTPUYECKOTO0 M MArHUTHOTO IOJIeH, MEpHoJ U YacToTa
KojeOaHmii B KoyeOaTeIbHOM KOHTYpe, 3apsi W CHia TOKa B TPOIECcCce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJIeOaHWU, (OKYCHOE pACCTOSHHUE U
ONTUYECKAs CUJia JIMH3bI, MPU ONUCAHUM TPABUIBLHO TPAKTOBATH (PU3UUYECKHI
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HA4YCHHs U EJAWHMIIBI, YKa3bIBaTh
GbopMysIBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITMIMHAMU;

OMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIOJB3YS
bu3nUecKkue BEJIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW TPABUILHO TPAKTOBATh (HU3UYECKUH CMBICI
WCITOJIb3YEMBIX BEJMYMH, MX OOO3HAUEHWS W CIWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YS (PU3NUECKHE
3aKOHBI W MPUHITUTIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJICIHHOTO
COCIMHEHUSA NPOBOJHUKOB, 3aKOH Jkoyma—JIeHna, 3aKOH BJIEKTPOMArHUTHOM
WHYKITUU, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa g Gortorddexra,
3aKOH COXPAHCHHUS DHEPTUH, 3aKOH COXPAHCHHS HMMITYJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsjia, 3aKOH COXPAaHCHHMS MacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTHBHOTO pacmaja, Mpy 3TOM pasiindaTh CJIOBECHYIO (DOPMYIUPOBKY



3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTIPEENISTh HAMIPaBJICHUE BEKTOPA UHIYKIIMA MAarHUTHOTO TOJISl TPOBOJIHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh W OIKUCHIBaTh H300pa)KEHUE, CO37aBAaEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX W KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopMmynupoBaTh MpobOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEUIOKEHHOT0 OOOpYIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpsIMBIX M3MEPEHMI: MpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3ysbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BUAE TAOIMI] U
rpauKoOB, AENaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB M J1aOOpaTOPHOTO
000Opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UUECKOUN BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYecKue SABICHUS,

UCIIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydyaeMyto HH(popmaIuio;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAIIWMH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;



NPUBOJUTH IPUMEPHI BKJIa/la POCCHMCKUX U 3apyOek HBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHME IPOLIECCOB OKPYXKAIOIIErO0 MHUPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPONCTBAMH, Ul COXPAHEHUS 37J0POBbS U COOJIIOACHUS HOPM JKOJOTHMYECKOTO
MIOBEJICHUS B OKPY’KaIOLIeH cpene;

paboTaThb B Tpymme C BBHIMOJIHEHUEM pPA3JIUYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHUBATH
BKJIa/l KaX/I0TO U3 YYaCTHUKOB I'PYIIIbI B PEIICHHE paccMaTpUBaeMoOi PoOIeMbI.
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[ToTok BEKTOpa MarHUTHOMN
uHaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu Papanes

JlaboparopHas paboTa
«HccnenoBanue sIBJIeHUS
AJIEKTPOMATHUTHON MHTYKIIHW)

https://m.edso0.ru/XZS5MQCBU

NuaykTuBHOCTSH. SIBIEHUE
camounaykiuu. J/C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo0.ru/EOTONSAEA

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTApHBIX YACTHII,
WHIYKIUOHHAs I1eYb

https://m.edsoo.ru/UWNLFA9L6

10

O06o0maromuii ypok
«MarautHoe II0JI€E.
DNeKTpOMarHuTHasT UHIYKITUS

https://m.edsoo.ru/COBO5BGMC

11

12

KonTponbHas pabora no teme
«MaruuTtHoe 1noe.
DNeKTpOMarHuTHasT UHIYKITUS

CBo0OoIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

https://m.edsoo.ru/8X637ELEU

https://m.eds00.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

14

15

16

17

18

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
neproJia MajbIX KoJIeOaHun
rpy3a Ha HUTH OT JUTUHBI HUTH U
Macchl rpy3a»

KonebarenbHbIi KOHTYP.
CBOOOJTHBIC IEKTPOMArHUTHBIC
KoJieOaHHs B UJI€AIbHOM
K0JIeOaTEIIbHOM KOHTYDE.
AHaOTust MEXy
MEXaHNYECKUMH U
AJIEKTPOMATHUTHBIMA
KOJIEOAHUSIMH

®opmyna Tomcona. 3akoH
COXPaHEHHUs SHEPTUU B
UJeaIbHOM K0JIe0aTeIbHOM
KOHTYpe

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KOeOaHus

IlepeMeHHBIN TOK.
CuHycongaibHbIN IepeMEHHBIN
TOK. MOIIIHOCTB IIEPEMEHHOT0
TOKa. AMIUTUTYIHOE U
JIEUCTBYIOIIEE 3HAYECHUE CUIIBI
TOKA W HaIPSKEHUS

Tpauncdopmarop. [IpoussozacTso,

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI

https://m.edsoo0.ru/1ZWZUL8QK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepeaaya u norpediieHue
ANIEKTPHUYECKON SHEPTUH

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPaTOpa
MIEPEMEHHOT0 TOKA, JIMHUI
JJeKTponepesad

https://m.eds00.ru/93Z12W40Q0

20

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJCTBE MIEKTPOIHEPIUHU.
KynbTypa ncnosib3oBanus
AJIEKTPO3HEPIUHU B
MOBCEHEBHOM KU3HU

https://m.edso0.ru/SDUNYKWNO

21

MexaHuueckre BOJIHbI, YCIIOBUS
pacnpoctpanenus. [lepuog.
CkopocTb pacnpocTpaHEHUs U
JUIMHa BOJIHBL. 1lonepeunsie n
IIPOJIOJILHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

23

24

25

3Byk. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa
DJeKTpOMarHUTHBIE BOJHBI, UX
cBoiicTBa U ckopoctk. [kama
SJICKTPOMArHMTHBIX BOJIH
[TpuHIMIBI paAMOCBS3U U
TesneBuzeHus. Pa3Butue cpeacts
cBsi3u. Panmonokanus
KonTponbhas pabota
«Konebanus u BOTHBI»

https://m.edso00.ru/Z827Q6V70

https://m.edsoo.ru/SWB57C06X

https://m.eds00.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssmonunenHoe
pacnpocTpaHeHHe CBETa B
OAHOPOJIHOM cpene. ToueuHblid
HUCTOYHHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74ANDOW

27

OtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus csera. [loctpoeHue
n300pakeHHi B INIOCKOM
3epKaiie

https://m.edsoo.ru/AMBKQM?22Z

28

[Ipenomnenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yron noaHoro
BHYTPEHHETO OTPa’KEHUS

https://m.edsoo.ru/V49RISTRN

29

30

31

32

33

JlaGopaTtopHnast pabota
«3MepeHne nmokasaresst
IIPEJIOMIIEHUS CTEKIIA»

JIunzsl. [locTpoenne
n300pakenuii B muHze. Popmyia
TOHKOM JIMH3bI. Y BEJINYCHUE
JIMH3BI

JlaGoparopHas paboTa
«HMccnenoBanue CBOMCTB
M300paxKeHH B TMH3aX»

Hucnepcus cera. CroxxHbIN
coctaB Oenoro ceera. L{Ber.
JlaGoparopHas paboTa
«Habmonenue aucnepcun
CBETa»

WnTepdepenius ceera.
Judpakuus ceera.

https://m.edsoo.ru/J02E1IM1DQ

https://m.edsoo.ru/W2MMS9KJIC

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/K9OWVKE11

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

Judpakumonnas pemeérka

34

35

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0€30MacHOro NpUMEHEHUS

https://m.edsoo.ru/Q2118XY0OJ

https://m.eds00.ru/M5127JYGT

36

['paHuUIBI MPUMEHUMOCTH
KJIACCHYECKON MEXaHHUKHU.
[Toctynatsl crienuanbHON
TEOPHH OTHOCUTEIHLHOCTH

https://m.edsoo.ru/P8GBIFJ5N

37

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIICHUE JITTHHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMIYJbC
pensiTuBUCTCKON yacTulibl. CBs3b
MAacchl C SHEPTUEN U UMITYJIbCOM.
OHeprus MoKost

https://m.edsoo.ru/I190ZY4BUB

39

40

Konrponbnas padora «OnTuka.
OcHOBBI cielaIbHOM Teopun
OTHOCHUTEJIBHOCTH

®oronsl. Popmyia [1nanka.
OHeprust 1 UMITYJIbC GOTOHA

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBITHE U HCCIEI0BaHNE
dororddekra. OnbiTe A. T
CroneroBa

https://m.edso0.ru/PGL5XXSRO

42

3akoHbl poTorddeKTa.
VYpaBHeHue DUHIITEHA 15
dbotorddekra. «KpacHas

https://m.edso0.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» Gorodrddexra

43

44

45

Jasnenne ceera. OnbrTel I1. H.
Jlebenena. Xummaeckoe
JICICTBUE CBETA

TexHuueckue ycTpoucTBa u
MIPaKTUYECKOE MTPUMEHEHHUE:
dboTo31eMeHT, GOTOATIUHK,
CoOJTHEYHast OaTapesi, CBETO IO/
Pemenne 3aga4 mo teme
«2neMeHThI KBAHTOBON ONTHKM

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

46

Mogeinn atoma Tomcona. OmbITEL
Pesepdopna o paccesauro o-
yacTull. [[manerapHas mojenn
aToMma

https://m.edsoo.ru/FIC11POHN

47

48

49

50

[Tocrynartser bopa

WN3nydeHnne u norioumeHue
($hOTOHOB MpH Mepexojie aToma ¢
OJHOTO YPOBHS DHEPIUU Ha
npyroi. Buasl ciekTpos

BonHoBbI€ cBOMCTBA YaCTHII.
Bomnsl ne bponns.
KopnyckynsapHo-BOJIHOBOI
nyanu3M. CIOHTaHHOE 1
BBIHYXJIEHHOE U3JTy4YCHHUE

OTKpbITHE PATMOAKTUBHOCTH.
OnsiThl Pesepdopaa no
OIIPEJIETICHUIO COCTaBa
PaMOaKTUBHOTO U3ITyYECHHUS

https://m.edsoo.ru/6 X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

https://m.edsoo0.ru/J710TLFCO

https://m.edso0.ru/TSJIFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

CaoticTBa anbda-, 6era-, ramma-
u3nydyeHus. Bausaue
PaZOaKTUBHOCTH Ha KUBBIC
OpraHU3MBI

https://m.edso0.ru/UOIRQS0Z5

52

OTKppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacmar.
DJIEKTPOHHBIN Y MTO3UTPOHHBIN
Oera-pacnaj. ['amma-u3inydenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
S nepHble peakuuu. AnepHbli
peakrop. [IpoGiiemsr,
MEPCIEKTUBBI, IKOJIOTHUECKUE
aCIEKThl AEPHOU SHEPTETUKHU

https://m.edsoo.ru/CFJYJSSIG

54

55

56

DJIeMEHTapHBIE YaCTHUIIBI.
OtkpeiTrEe IO3UTpOHA. MeTo bl
HAOJII0JIEHUS M perucTpaluu
31eMeHTapHbIX yacTull. Kpyrubiii
cron «DyH/1TaMEeHTaJIbHbIE
B3aUMOJIeUCTBUS. ENMHCTBO
bu3HYECKO KapTUHBI MUPaY

Oransl pa3BUTHS aCTPOHOMUHU.
IIpuknagHoe u
MHUPOBO33PEHUYECKOE 3HAUECHUE
acTpoHOMHH. Bup 3B€31HOTO
HeOa. Co3Be3nus, sipKue 3BE3/IbI,
IUTAHETHI, UX BUAUMOE
nemkenne. ConHeyHas cHCTeEMa

COJ'IHI_IC. ConHeuyHast aKTHBHOCTb.
Hcrounuk OHCPIrun COJ'IHI_Ia u

https://m.edsoo.ru/SUC62U40A

https://m.edsoo0.ru/5PXS219VY

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

3BE3

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI
IJIaBHOM I10CJIE10BATENbHOCTH.
BnytpenHee cTpoeHue 3BE3.
CoBpeMeHHbIE NPECTABICHUS O
IPOMCXOXKAECHUU U IBOJIIOLUH
CouHIia 1 386311

https://m.eds00.ru/GGD3W74Z0

58

Mnineunsiii [1yte — Hama
T'amakTuka. Ilomoxenue u

nemxenne Comuna B ['anakTuke.

lNanaktrku. Y€pHbIE IBIPHI B
A/ipax rajJjakTuk

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa30beranue
ranaktuk. Teopus bonbiioro

B3pbIBA. PEIMKTOBOE M3IIydeHHE.

Meraranaktuka

https://m.edsoo.ru/9IWRLVWNN

60

61

62

63

Hepemennsie nmpo6iembl
aCTPOHOMUHU

KonTponbnas pabota
«DIeMeHThI aCTPOHOMHH U
acTpoPu3UKM»

Ob6o6maromuit ypok. Poib
(bU3HUKN U aCTPOHOMHH B
3KOHOMUYECKOMH,
TEXHOJIOTHYECKOM, COLIMAIbHOM
1 DTUYECKOH cdepax
JIeSITEILHOCTH YeJIOBEKa

Ob6o6maromuit ypok. Poib u

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/M\WNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF

MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM Hay4HOU KapTUHE
Mupa

64

O6o6maromuii ypok. Ponb
¢du3nveckoit Teopun B
(opMUPOBaHUY MTPEICTABICHHIA
0 (pU3MYECKON KapTUHE MUPA

https://m.edsoo.ru/Y29SVPCVR

65

O6o6mmarmuii ypok. Mecrto
(bu3nUeCKOit KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEJICTaBICHUN O IPUPOJIC

https://m.edsoo.ru/LKNUIKHZH

66

67

68

PesepBHbIil ypok. MarautHoe
noJie. DJIEeKTpOMarHuTHas
UHAYKLINS

PesepsHslil ypok. OnTuka.
OcHOBBI cIENMANIBHON Teopun
OTHOCUTEJIbHOCTH

Pesepnslii ypok. KBanrosas

¢u3uka. D1eMEeHTbl aCTPOHOMHUHU
U acTpoU3UKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/EVMFIQTP6

https://m.edsoo.ru/ESABJRKS8L

https://m.edsoo.ru/RARQLVO2J



https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

111

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpPaX polb W MeCTO (PU3UKH B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

JFO/IEeH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

11.2

11.3

VY4YuTBIBaTh TPAHUIIBI IPUMEHEHHUS U3YyYCHHBIX (U3NYECKUX MOJIEIICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOAEIb aTOMa, HYKIIOHHAs

MOJCJIb aTOMHOTI'O sAJipa IIpu pCIICHUU (I)I/ISI/I‘ICCKI/IX 3aJa4

PacnioznaBate usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pusuKw:
AJIEKTPUYECKAsT MPOBOIUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JCHCTBUS  TOKa, B3aMIMOJICHCTBHE MarHuTOB,
JIEKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM W JBIDKYIIMWCS 3apsi, 3JIEKTPOMArHUTHbBIC
Kose0aHWs W BOJHBI, MPSIMOJHMHEHHOE pacIpOCTpaHEHUE CBeTa,
OTpakeHHe,  IpejomiieHue, HuHTepdepeHuMs, audpakuus U
MoJIIpU3allvsl CBEeTa, AMCIEPCHS cBeTa, (OTOANIEKTpUUecKuil sddext
(potoaddekrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHAS

PaaOaKTUBHOCTD

11.4

OnuceiBaTh M3YYCHHBIE CBOWCTBA  BEMIECTBA  (DJIEKTPUYCCKHE,
MarHuTHbBIE, ONTHYECKUE, DIEKTPHUUECKYIO0 MPOBOJAUMOCTh PA3TUUYHBIX
Cpel) U DJJIEKTPOMArHUTHbIE sBIEHUS (TPOIECCHI), HCIONb3Ys
¢u3nueckue BENWYMHBI:  DJJEKTPUUECKUH  3aps], CWiIa  TOKa,
ANIEKTPUUYECKOE  HANpPSOKEHHWE,  AJIEKTPHUECKOE  COTMPOTHBIICHHE,
paszHocTh moTeHnuanon, DJIC, paboTa TOKa, MHIYKIUS MarHUTHOTO
monsa, cuna Awmmepa, cuina JlopeHna, WHAYKTUBHOCTh KATYIIKH,
OHEPTUA IJJICKTPUICCKOr0 W MArHuTHOI'O HOJ'IGI\/’I, nepuoa M vYacrora
KoJieOaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsil U CUjla TOKa B TPOIecce
TaQPMOHHYECKHX  JJIEKTPOMArHUTHBIX  KOJEOaHWUIA, boxycHoe

PacCTOAHNUEC U OITHYCCKAasd CUJIa JIMH3bI; MPH OINHCAHHUU IIPABUIIBHO




TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YeMBIX BEJIHYMH, HX
0003HaYeHHsT W €IUHMIbI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BETUYHUHY C JPYTMMH BeTMYMHAMHU

115

11.6

11.7

11.8

11.9

11.10

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(1)I/ISI/I‘ICCKI/I6 BCIUMYHUHEBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoa
nmoiaypacmnaga, OSHEprusgs CBA3M ATOMHBIX SAACP;, HpHU  OIMMUCAHUU
IIpaBUJIbHO TPAKTOBATHb (1)I/I3I/I‘-ICCKI/II71 CMBICJT UCITIOJIB3YCMBIX BCJIIMYHH,
uX 0003HAYEeHHUA U CAWHUIIBI, YKa3bIBaTb q)OpMy.]'IBI, CBA3bBIBAOIIUE
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMUYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3Ha4YCHHE (PU3NUYECKON BETUIMHBI

AnanmusupoBaTh (U3WYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢usznyeckne 3aKOHBI M OpUHOUNBL:  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO UM IAPAJUIENIBHOIO COEAWHEHHS ITPOBOAHHKOB,
3akoH Jxoynsa — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKLIHHU, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBl  IIPEJIOMJICHUS  CBETA, YypaBHEHHE  OUHIUTEHHA Ui
¢doroadexra, 3aKOH COXpaHEHHUS DSHEPIUH, 3aKOH COXPAHEHUs
UMIIYJIbCA, 3aKOH COXPAaHEHMS DSJIEKTPUYECKOIO 3apsja, 3aKOoH
COXpaHEHUs  MAaccoBOrO  4YMCJa, mocryinarel  bopa,  3akoH
PaIuMOAKTUBHOIO pacrnajga; IpH 3TOM pa3IM4¥aTh  CIOBECHYIO
(OpMyIUPOBKY 3aKOHA, €ro MaTeMaTUYECKOE BBIPAKEHUE M YCIOBUS

(rpaHu1IBI, 06J1ACTH) TPUMEHUMOCTH

OHpe,[[eJ'IHTB HaIlpaBJICHUEC BCKTOPAa HWHAYKIIMA MArHUTHOI'O TIIOJIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

CTpOI/ITL n  OIIMUCHIBATH I/1306pa)KeHI/Ie, co3agaBacMoO€  INJIIOCKHM

3€pKaJioM, TOHKOW JIMH301

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIE0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB € MCIOJIB30BaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUH; NpU
sToM (dopmyaupoBaTh MpoOiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO
000pynOBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

OcyiecTBiaTh TMpsIMbIE U KOCBEHHBIE HM3MEPEeHUS (PU3MUECKHX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAbHBIA CIOCO0 M3MEpPEHHsS U

HUCIIOJIB30BaTh U3BECTHHIC METOIbI OIICHKN HOFpeHIHOCTefl H3MepeHHfI

11.11

HccnenoBaTth 3aBHCUMOCTH (PU3WYECKUX BEJTUYHH C HCIIOIH30BAHUEM
NPSIMBIX ~ M3MEPEHWH; TIPU OTOM KOHCTPYHPOBATh YCTAHOBKY,

(GuKCHUpOBaTh PpPe3yNbTaThl MOJYYEHHOH 3aBUCHUMOCTH (PHU3MUECKUX



BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeNaTh BBIBOBI [0 PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

11.13

11.14

CobmiomaTe mpaBuia 0Oe€30MacHOTO TpyAa IMpH  MPOBEIECHUU
UCCIIEIOBAaHUH B paMKax y4eOHOTO OKCIEpPHMEHTa, YydeOHO-
HCCIIEI0BATENICKON M MPOEKTHON AEATEIBHOCTH C MCIIOJIB30BAaHHEM

WU3MEPUTEINIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BAHUS

Pemate pacuérHple 3aaun ¢ SBHO 3aJlaHHON (DPU3UYECKON MOJEIIbIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI W TIPUHIIUIBI, HA OCHOBE aHaln3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
(buznvecKkrue BEIMYMHBI U (POPMYIIbI, HEOOXOAUMBIC I €€ pelIeHus,
MIPOBOJIUTH PAcUEThl M OIEHHWBATh PEATBHOCTH MOJYYECHHOTO 3HAYCHUS

(hU3HUYECKON BETUIMHBI

Pemars Ka4eCTBEHHbIE 3a1a4H: BBICTPAaNBaTh JIOTUYECKU
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYKIACHUN C OMOPOM HAa MU3yYEHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

11.15

Hcnonp3oBaTh TpH  pemIeHHMH YYEOHBIX 3aJad  COBPEMEHHEBIC
UH(GOPMALIMOHHbIE TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpIpETalMd M MpPEeJICTaBICHUS y4yeOHOM W HayuyHO-IOMYJIIPHOM
nHpOpMAINY, TIOTYYCHHOW W3 Pa3IUYHBIX UCTOYHUKOB; KPUTHUYECKH

aHAJM3UPOBAThH MOTydaeMyr0 HH()OpMAIHIO

11.16

OOBSACHITh MPUHIMIBI JCHCTBUS MAIIWH, MPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB; pa3inyaTh YCIOBUS WX OE30MacCHOTO HCIOIb30BAHUS B

NOBCEIHEBHOU KN3HU

11.17

11.18

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

Hcnonp3oBaTh TeopeTndyeckue 3HaHUSA MO (PU3HKE B TMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYCCKUMU YCTpOﬁCTBaMH, A1 COXPAaHCHUA 30pPOBbA U

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>I(aI-OH_[eI\/'I cpeaec

11.19

Paborarh B rpymnme ¢ BBIIOJHEHHEM DPA3JIMYHBIX COLMAIBHBIX pOJIei,
IUIaHUpOBaTh ~ paboOTy  TPYINIbl,  pPalHOHAIBHO  PACHpENeNiTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallusX, aJeKBaTHO OLEHMBATh BKJIAJ KaXIOr0 U3 YYaCTHHUKOB

TPYIIIBI B PELIEHUE paccMaTpUBaeMoil MpooIeMbl



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon
pa3neia

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

4

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S MHAYKIWA

4.3

43.1

4.3.2

4.3.3

434

435

IlocrosiHHBIE MarHuTbl. B3ammojencTBue

IIOCTOAHHBIX MarHuTOB

MaruuTtHoe mone. BekTop MarHuTHOM
uHAayKuu.  [lpuHnun — cynmeprno3unuu.
Jlunun MarnutHOM wuHAYKIMU. Kaptuna
JUHUMA  MAarHUTHOM  MHAYKIUU  TOJSA

IIOCTOAHHBIX MarHuTOB

MarauTHOe TM0J€ TMPOBOJHUKA C TOKOM.
KapTuna nuHHMI 1OJS JUIMHHOTO MPSIMOTO
IPOBOJIHUKA M 3aMKHYTOTO KOJBLEBOIO
IPOBOJIHMKA, KATYHIKA C TOKOM. OmBbIT
Opcrena. BzaumoaeiicTBue MpoBOTHUKOB C
TOKOM

Cunia AMniepa, €€ MOJlyJib M HallPaBJICHHE
Cuia JlopeHua, €€ MOAyJb U HaNpaBJICHUE.
JIBrokeHne — 3apsOKEHHOM  4acTHLpl B

OOAHOPOJAHOM MArHUTHOM IIOJIC. PaGora

cunbl JlopeHa

4.3.6

SIBrieHME NEKTPOMAarHUTHOM UHAYKIIUH

4.3.7

[ToTok BeKTOpa MAarHUTHON WHIYKIIMU

4.3.8

4.3.9

OJIC nHaykiuu. 3aKOH JIEKTPOMArHUTHON
unnykuuu dapazges

BuxpeBoe snektpuueckoe mnone. JJ1C
WHJIYKUUU B TPOBOJHHUKE, JBIXKYIIEMCS
MOCTYIATEIbHO B OJHOPOTHOM MarHUTHOM

II0JIC




4.3.10 [IpaBuno Jlenna
NHayKTUBHOCTB. SIBIEHHME CAMOMHIYKIIUU.
4311
OJIC caMOMHAYKIIMU
DHeprusi MarHUTHOIO TIOJISl KaTYIIKUA C
4.3.12
TOKOM
4.3.13 DJEeKTpOMAarHUTHOE I10J1€
TexHudeckue  yCTPOMCTBA:  IOCTOSHHBIC
MAarHuThl, 3JIEKTPOMAarHUThI,
4.3.14
3JIEKTPOBUTATEITb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUll, UHIYKIIMOHHAS TI€Yb
[IpakTueckue paboTHL. N3yuenne
MarHUTHOTO TMOJsl KaTyIIKH C TOKOM.
4.3.15 UccnenoBanme agelcTBUS — IMOCTOSIHHOTIO

MardauTa Ha paMKy € TOKOM. Hccnenosanue

SBJICHUA BHCKTpOMaFHHTHOfI HUHAYKIIUHA

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

Konebarenbnas cucrema. CBoOOIHBIE
KojeOanus. I'apMoHHMYeCKHE KoyeOaHusI.
IMepwon, wacrtora, ammumtyma u  (dasa

KOJICOaHU

[IpyxuHHBI MasTHUK. MaremaTu4ecKkui

MasATHHK

513

5.14

5.15

VYpaBHEHHE TapMOHMYECKHX KOJIeOaHHH.
Kunematnueckoe u JUHAMUYECKOE
OIHCaHKe KoyeOaTeIbHOr o IBUKECHUS
[IpeBpamienue SHEPruu IpH
TapMOHMYECKHX  KOJEOaHMSIX. CBsi3b
aMILTATYbI KoJleOaHui UCXOJIHON
BEJMYMHBI C aMIUTUTyJaMu KosieOaHuil eé
CKOPOCTH M YCKOPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
JEKTPOMArHUTHBIE Kose0aHus B

nacajibHOM KoJie0aTeIbHOM KOHTYpC.




Amnagorus MCXKAY MCXAaHUUYCCKMMU U
OJICKTPOMAariuTHBIMHA KOJIEOAHHSIMH.

®opmyna Tomcona

5.1.6

2.1.7

3akoH COXPAaHCHUA SHEPTHUU B HUACAIIBHOM

KoJe0aTeIbHOM KOHTYpE

BbIHyX/1eHHbIE MEXaHUYECKHE KOoJIeOaHuUs.
Pesonanc. Pe3onanchHas KpHuBasl.
BeinyxieHHbIE 3JIEKTPOMarHuTHbIE

KOJICOAHUS.

5.18

5.1.9

[lepemennbiii  Tok.  CuHYycOMAANBHBIN
IIEPEMEHHBIN TOK.

Mo1mHoCTb IIEPEMEHHOT0 TOKa.
AMIUIUTYAHOE M JEHCTBYIOIIEE 3HAYCHHE

CHJIbI TOKA W HAIIPAKCHUSA

5.1.10

5.1.11

5.1.12

Tpancpopmarop. Ilponssozactso, nepenaua
U MOTpeOseHue 3JIEKTPUYECKONH SHEpPIUH.
DKOJIOTUYECKHE PUCKU NPU MPOU3BOJACTBE
3IEKTPUUYECKOMN SHEPIUH. Kynesrypa
UCIIOJIb30BAHUS AJIEKTPO3HEPTUH B

IOBCEIHEBHOU KU3HU

TexHnuueckue yctpoiicTBa: celicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoIepcaavd

IIpaktuyeckue pabotsl. HMccienoanue
3aBUCHMOCTH MEpHOJa MaJbIX KOJIeOaHH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChbl
rpysa. MccnenoBanue nepeMEHHOTO TOKa B
LENA M3 IOCIEN0BATEIBHO COSAUHEHHBIX

KOHJIEHCATOPa, KaTyIIKH U PE3UcTopa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenusi. Ilepuon.  CkopocTb
5.2 5.2.1
pacmpocTpaHeHuss M JJIMHA  BOJIHBIL.
[Tonepednsie U TPOIOJIBHBIC BOTHBI
522 NuTtepdepentus u mudpakims



MCXaHHNYCCKHUX BOJIH

5.2.3

5.24

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTta Tona. TeMOp 3Byka

DJEeKTPOMarHuTHBIE  BOJHBL. Y CJIOBHS
M3JIy4eHHUS  AJIEKTPOMArHUTHBIX  BOJIH.
B3anmnuast opuenTanus Bexktopo E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.25

5.2.6

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHue, MpeIOMIICHUE, MOJIIpH3aLus,
mudpakuusi, untepdepenuus. CropocTh
AJIEKTPOMAarHUTHBIX BOJIH

[Ixana AIIEKTPOMAarHUTHBIX BOJTH.

HpI/IMeHeHI/Ie OJICKTPOMAariuTHBIX BOJIH B

TEXHHUKE U OBbITY

5.2.7

HpI/IHHI/IHBI pagruocCBiA3 U TCICBUIACHUS.
Pa,Z[I/IOJ'IOKaI_[I/IH. :‘)J'ICKTpOMaFHI/ITHOC

3arpsI3HEHUE OKPYXKAIOLIEH CPeIbl

5.2.8

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHbBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKAa B TEXHUKE M MEIHIIMHE,
pagap,  paglMONPUEMHUK,  TEJIEBU30D,

aHTeHHa, TenedoH, CBU-neun

5.3

OIITUKA

531

5.3.2

[IpsAmMonnHEHOE pacnpoOCTpaHEHUE CBETa
B OJIHOpOJHOM cpene. JIyu cBera

Otpaxenue cBera. 3aKOHBl OTPaKEHHUS
cera. [loctpoeHne M300pakeHN B IIIOCKOM

3epKajie

5.3.3

[Ipenomnenne cBeta. 3aKOHBI TPETOMIICHUS
CBeTA. AOGCOTIOTHBIH MOKa3aTelb

MIPEIOMIICHHUS

5.34

[Tormoe BHYTpEHHEE OTpaKEHHE.
[IpenenbHblid yroi MOJTHOTO BHYTPEHHETO

OTpaKEHUS



5.35

5.3.6

5.3.7

Hucnepcust  cBera. CIOXHBI  cocTaB

Ocnoro ceera. Llser

Coluparoniue W pacceuBaroONIve JIUH3BI.
Tonkas ynmH3a. POKYCHOE PACCTOSHHUE U
ONTMYECKas  CHjJa  TOHKOM  JIMH3BL
[TocTpoenne n3006pa>keHuil B COOMPAOIINX
U pacceuBaroUMx JuH3ax. Dopmyna
TOHKOM JHH3BI. YBEIWUCHHE, JIaBacMoOC

JIMH30U

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKOM

OIITUKH

5.3.8

Wntepdepentuss  cBera.  KorepenrtHsie
HCTOYHUKH. VYcnosus HaOIoAeHUs
MaKCUMyMOB 51 MHUHHMYMOB B
UHTep(EpPEHIMOHHOW KapTHHE OT JIBYX

CI/IH(ba?;HI)IX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakuus  ceera.  JludpakuuoHHas
peméTka. YcnoBue HaOMIOEHUS TIABHBIX
MaKCUMYMOB npu naJIcHUM
MOHOXPOMATHYECKOTO cBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY

[Monspuzanus cera

TexHuueckue ycTpoilcTBa: OYKH, JIyma,
¢doToanmnapar, NPOEKUUOHHBINA ammapar,
MHUKPOCKON,  TEJECKOIl, BOJIOKOHHAsI
OIITHKA, nudpakimoHHast pemeTka,

TOJIAPON

IIpaxkTrueckue paloThI. H3mepenne
nokasaress npenomieHus. MccnenoBanue
CBOWCTB  M300pakeHM B  JMH3aX.

Hab6monenue qucnepcuu ceeta

SJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuupl PUMEHUMMOCTH KJIACCUYECKOMU
MEXaHUKH. [TocTynatet TEOPUHU

OTHOCHUTCIIBHOCTHU! HWHBAPUAHTHOCTD




7.1

7.2

MOAyJid CKOpPOCTH CBE€Ta B BaKyyMeC,

MPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCHTENBHOCTH OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHM M COKpalleHue
JUTAHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p MacChl C JHEPrHeil M HMITYJIbCOM
6.4 CBOOOJHOW YacCTHULIBl. ODHEPrus MOKOs

CBOOOIHON YaCTUIIBI
KBAHTOBA ®HU3UKA
DJIEMEHTBI KBAHTOBOU OIITUKU

®otonbl. Popmyna [lnanka cBs3u 3HEPTUU
711 ¢oroHa ¢ ero uyacroTod. OHeprus u

uMIyibe (OoToHA

OtkpeiTHe U uccineaoBanue Gorodrddexra.

7.1.2 Ombitet A.I'. CroneroBa.  3aKOHBI
dotordpdekra
YpaBHeHue DOHHIITENHA s
7.1.3 dhoToarddekra. «KpacHas TPaHMIIA
dboTorddexra
7.1.4 Hasnenue cBera. OnwiTel [1.H. JIeObenena
7.1.5 XUMHUECKOEe JIEHCTBHE CBETA

TexHuueckue ycTpoicTBa: (OTODIEMEHT,
7.1.6 (dboTonaTuUuK, COJIHEYHas Oarapes,

CBETOJIMO]
CTPOEHHME ATOMA

Monens atoma Tomcona. OnbITE
7.2.1 Pezepdopaa mo uccnenoBaHuio CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOJCJIb aTOMa

ITocTynatel bopa. N3nyuyenue U
NOIIOIIEHNEe  (OTOHOB TpU  IEepexoje
7.2.2 aToOMa C OJHOIO YpOBHS DJHEpPruuM Ha
npyroit. Buasl criektpoB. CriekTp ypoBHei

OHCPIrur atroMa BOAOpOJa




7.3

7.2.3

124

BoniHoBBIE CBONicTBa wactull. BonHbl ne
bpoitis. KopnyckyisipHO-BOJIHOBOM
nyamu3M. Judpakuus dJIEKTPOHOB Ha

KpucTajuiax

CroHTa"HHoe U BBIHYXXACHHOC H3JIY4YCHHUC.

YcTpoicTBO M IPUHLIKIT pabOTHI Jlazepa

7.2.5

TexHuueckue YCTpPOMCTBA: CHEKTPAIbHBIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

7.3.1

7.3.2

7.3.3

ITpaktnueckue  pabortsl.  HabGmonenue

JIMHENYaToro CIICKTpa

ATOMHOE APO

Metoapl HaONIOAEHUS U pPEruCTpalu

QJICMCHTAPHLIX YaCTUI]

OTKpbITHE  PAAMOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHuio cocraBa
paaroakTUBHOrO  u3nyueHus. CBoMCTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Brnusinue

pPadnOaKTUBHOCTHU Ha ) XUBLIC OPIraHHU3MbI

OTkpelTHE  TPOTOHAa W HEUTpOHA.
Hyxnonnass mozgens siapa ['eiizenbOepra —
WBanenko. 3apsan szapa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

7.3.5

7.3.6

Anbda-pacna. DIIEeKTPOHHBIN "
MTO3UTPOHHBIN Oera-pacma. I"amma-
W3JTy4YCHHUE. 3aKkoH PaIMOAKTUBHOTO
pacnaga

OHeprus CBS3M HYKIOHOB B  fJpe.

Snepusie cunbl. Jledekt Macchl sipa
SAnepuele peakuuu. JleneHue M CUHTE3

sep

7.3.7

S nepusrit peaxTop. TepMosiepHbIi
cunte3. [IpobmemMbl ¥  MEPCHEKTUBBI

SAIEPHON  SHEPreTHKU.  DKOJOTUYECKUE



aCIIEKTHI SIEPHOU DHEPIETUKU

7.3.8

OnemeHTapHble  4acTUlbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMEHTAIIBHBIE

B3aUMOJEHUCTBUSA

7.3.9

TexHudyeckue  yCTpOMCTBA:  JTO3UMETP,
Kamepa BuibcoHa, SAJEpHBIA peakTop,

aroMHas oom0a

7.3.10

IIpaktnyeckne pabotel. MccaenoBanue

TPEKOB HaCTuIj (HO I'OTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé&nnoro Heba. Cospe3musi, sipKue

3Bé3HI)I, IIJIAaHETHBI, UX BUIUMOC NBUKCHUC

8.2

8.3

Conueunas cucrema. llmaHeTsl 3eMHOU
TPYIIIIBIL. [ImaneTsI-ruranTel u ux
CHyTHI/IKI/I, KapJII/IKOBbIG IIJIAHCTEI. Ma.]H)Ie

testa ComHEYHOH CUCTEMBI

Connue, d¢ortochepa u  armocdepa.

CostHeuHas aKTHBHOCTH

8.4

Ucrounuk suepruu CoHia u 3BE371

8.5

8.6

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, paJHNyC, TeMIepaTypa,
nx B3aMOCBSI3b. Hwnarpamma
«CHEKTPATbHBIA KJIacC — CBETUMOCTBY.
3BE3apl  VIABHOM  IOCJENOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» MJIs

3BE€3]] ITIaBHOM MOCIEA0BATEILHOCTH

Buytpennee CTpOCHHE 3BE3.

COBpeMeHHI)Ie MpEACTABICHUA (0)
MMPOUCXOXKIACHUN U 3BOJIIOLHU COJ'IHI_Ia U 3BE3.

OTanel )KU3HH 3BE3]

8.7

Mneunsii  Ilyre — Hama T'anakrtuka.
CnupanbHasgs  crpykrypa  [amaktukw,

pacupenenenue 3BE3M, Taza W IBUIA.



[Tonoxxenne u npBwxkenne ConHioa B
lamaktuke. Ilmockas wu  cdepudeckas

HOJACUCTEMBI | aJlTakTUKHU

8.8

8.9

8.10

Tuner ramaxtuk. Paguoranaktuku H

kBa3apbl. YEpHbIE IBIPHI B S/Ipax raJakTUK

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoH XaO6na. Pasz0Oeranue ranakTuk.
Bo3pact u paguyc BcenenHoil, Teopus
bonpmoro B3peBa. Mogens «ropsAuyen
Bcenennoii». PenukToBoe usinyyeHue

Macmirabnass  ctpyktypa  BcenenHoit.
Meraranaktuka. Hepeménusie npo06iieMsl

ACTPOHOMUH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 11 knacc. Msxumes I'.4., byxosues b.b., Hapyrun B.M.; noa
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

CnpaBoYHUK WKO/IbHUKA. CaHKT-lNeTepbypr, N3paTenbckas rpynna «Becby, 2018r.
C60pHUK 3a4a4. PbiMKeBMY.

C6opHMK 3aaa4. CTenaHoBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Buneoypoxku net
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