MYHULIMNANBHOE
BIOMKETHOE
OBLIEOBPA30OBAT
ENbHOE

Tpmokas  MUHUCTEPCTBO MPOCBEIIEHUSI POCCUIICKOM ®EJIEPALIMM

CPEOHAA
OBLLEOBPASOBAT

EJIbHAA LWKOJIA No.
Toanucan: MYHVLIMATIEHOE BIO[KETHOE
OBLEOBPASOBATESLHOE YUPEXIEHVE OﬁﬂaCTH
TALMHCKAS! CPEAHSIA

OBILEOBPASOBATENLHAS LUKOITA No. 3

DN: C=RU, S=Poctosckas o6nacte, STREET="

yn.OKTsiGpbckas, A.131", L=cr. TauvHckas,

T=upexop, O=MYHLINMANLHOE O 6 T <
o RAJOBATEILOE TA€J 00pa3soBaHuA AI[MHHI/ICTp allMid 1 AalMHCKOI'0 pauoHa
OBILEOBPAOBATENbHAS LUKOITA No. 3,

OrPH=1026101644579, CH1NC=03105733100,

VHH f011=6134007866, NHH=613400540288,

Estacmu@tacina.donpac.ru, G=Cepreii
e T MBOY T COI Ne3

CN=MYHULNATIBHOE BIO/DKETHOE AllHHCKadA e

OBLIEOBPA30BATESNLHOE YYPEXAEHVE
TALMHCKAS CPELHSIS
OBILIEOEPASOBATENLHAS LUKONA No. 3
OcHoBakue: 51 SIBNAIOCH aBTOPOM TOTO
BokymeHTa

MecTononoxenie: Mecto nogMcanms

[lara: 2025.09.01 12:50:24+0300

Foxit Reader Bepcus: 10.1.3

MuHuCTEepPCTBO 0011€ro 1 NpPo(ecCHOHATBHOro 00pa3oBanusi PocToBckoii

TOUYKA \!pocm

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

Pyx.IIIMO yuurenei 3aMecTuTeNnb TUpeKTopa  JMpEeKTOop MIKOJIbI
HAay4YHO-ECTECTBEHHOTO no YBP
LUK

bynapun C.A.
I'punésa T.B. Cisopa HJO. 1IP-Nel31 or «29» 08.2025 .

Hpor.Nel ot «26» 08.2025 . IIpot.Nel ot «27» 08.2025 1.

PABOYASI IIPOTPAMMA
(ID 8145523)

yueOHoOro npeamera «®@usuka. bazoBblii ypoBeHb»

1uist oOyyarommxes 11 kit

CocraBurens: yunrens pusuku Canxaposa O.A.

cr. Taumuckas 2025-26 yu. r.



IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 6a30BOro ypoBHsSI Ha YPOBHE CpeHEro o0Imero oOpa3zoBaHus pa3paboTaHa Ha
OCHOBE TIOJIO)KCHHH M TpeOOBaHWU K pPe3yJIbTaTaM OCBOCHHMS OCHOBHOW 0Opa3oBaTEIbHOW IMPOTPAMMBI,
npezacrasieHHblx B PI'OC COO, a Taxke ¢ yuétoMm ¢enepanbHoi paboueil mporpaMMbl BOCIHMTAaHHUS U
KOHIICTILIMY TIpeTIoiaBaHusl yueOHoro npeamera «Pu3nka» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit
®denepaliiu, peaanu3yolnX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBL.

CopneprxaHue nmporpammsl MO (U3MKE HAaNpaBlIeHO Ha (POPMUPOBAHHME €CTECTBEHHO-HAYYHOM KapTHHbI
mupa obyyaromuxcs 10—11 kimaccoB mpu oOyueHnH UxX pu3nke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
NesITeIbHOCTHOTO moxaxona. Ilporpamma mo ¢usuke coorBercTByeT TtpedoBanusim PI'OC COO k
IUIAHUPYEMbIM  JIMYHOCTHBIM, MPEIMETHBIM M METanpeIMETHBIM pe3ysibTaraM OOy4YeHHs, a TaKxke
YUUTBIBAET HEOOXOAMMOCTh peaNu3ali MEXIPEIMETHBIX CBA3€H (U3UKU C €CTECTBEHHO-HAyYHBIMU
yu4eOHbIMM IpeaMeTaMu. B Hell ompenemnstoTcsi OCHOBHBIE eI U3yudeHHs (U3UKU Ha YpOBHE CPEIHETro
o01iero oOpa3oBaHusl, MIIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (PM3MKU: TMYHOCTHBIE, METalpeAMETHBIC,
npeaMeTHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o ¢u3HMKe BKIIOYACT:

® [UIaHUpyEMble Pe3yJIbTaThl OCBOEHUS Kypca (U3MKU Ha Ga30BOM YPOBHE, B TOM YHCIE IpPEIMETHBIE
pe3yabTaThl 10 rojaM 00yueHUs;

® coaepxaHue yueOHoro npeamera «dusmkay 1no rogam o0y4eHHUs.

dusnka Kak Hayka o HauOoJyiee OOLIMX 3aKOHAX IPUPOABI, BHICTyIAsl B KaueCTBE y4eOHOIo MpeaMeTa B
IIKOJIe, BHOCUT CYLLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHMI 00 okpyxaromeM mupe. lIkonpHbIi Kype puznku
— CHCTEMOO0OPa3yIOLIi ISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, OCKOJIBKY (PU3NUYECKHUE 3aKOHBI
JeXaT B OCHOBE MPOIECCOB M SIBIICHHUH, M3ydaeMbIX XUMHEW, Ouonorueit, ¢usmyeckoir reorpadueid u
acTpoHoMHeH. Vcronp3oBaHMEe U aKTUBHOE INPUMEHEHUE (U3UYECKUX 3HAHUN OIpelesseT XapakTrep U
pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOIMH B cdepe IHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, MOIYy4YEHUs
HOBBIX MAaTEpHAJIOB C 33JaHHBIMHM CBOMCTBaMHU M Jpyrux. M3yueHue (u3Mku BHOCUT OCHOBHOH BKIJaJ B
(hopMHpOBaHKE €CTECTBEHHO-HAYYHOW KaPTHHBI MUpa 00ydJarouuxcs, B popMUpOBaHUE YMEHUN TPUMEHSTh
Hay4YHbIM METO/1 MO3HAHUS MPU BHIMOTHEHUN UMHU YUEOHBIX UCCIIEI0OBaHUI.

B ocHOBY Kkypca (u3MkM 11 YPOBHS cpelHero oOIiero oOpa3oBaHUs IMOJIOKEH PsJl UAEH, KOTOpble
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 NOCTPOEHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUU C HEH KypeC SBISETCS JOTMYECKH 3aBEPILIEHHBIM, OH COJEPIKUT
MaTepuai U3 Bcex pa3zesioB (U3HUKH, BKIIOYAET KaK BOIIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHON (DU3HKH.

Hoesn cenepanuzayuu. B coOOTBETCTBUU ¢ HEl Marepuan Kypca (GpU3MKM 0ObeANHEH BOKPYT (PU3UUECKUX
Teopuil. Benymum B Kypce siBisiercs (GOpMHPOBAHUE MPEICTABICHUA O CTPYKTYPHBIX YPOBHSX MaTepuH,
BELIECTBE U MOJIE.

Hoesn cymanumapuzayuu. EE€ peanuzanus mpeanosiaraeT HCIONb30BaHHE T'yMaHUTAapHOTO IMOTEHIIMAala
¢u3nyeckoil HayKd, OCMBICIEHHE CBSI3U Pa3BUTUA (U3MKM C pa3BUTHEM OOIIECTBA, a TaKXke C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IpoOIeMaMu.

Hoesn npuxnaownou nanpasnennocmu. Kypc (QU3MKH TpearonaraeT 3HAKOMCTBO C HIMPOKHM KpPyroMm
TEXHUYECKUX U TEXHOJIOTMUECKUX MPUTI0KEHUIN U3yUEeHHBIX TEOPHUM U 3aKOHOB.

Hoesn skonocusayuu peamu3yercss IMOCPEACTBOM BBEICHUS 3JEMEHTOB COJCpPXaHMSA, MOCBSILIEHHBIX
9KOJIOTUYECKUM MIpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbI C Pa3BUTHEM TEXHHUKHM U TEXHOJOTHH, a
TaKke 00CyKAeHUs TPOOIeM PallMOHATBHOTO MIPUPOJIOTIONIB30BAHMS U AKOJIOTHYECKON OE30MaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CpeIHEro oouero oOpa3oBaHUS SABISIOTCA
¢uznueckue tTeopuu ((HopMUpOBaHHUE NPEACTABICHUN O CTPYKTYpe IMOCTPOEHUS (PU3MUECKON TEOpUH, POIIH
(yHIaMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX NPEACTABICHUSAX O IPHUPOJE, IpaHHLIAX
MIPUMEHUMOCTH TEOPUIA, AJIs1 ONIMCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUN U IIPOLIECCOB).



CuCTeMHO-eSTETbHOCTHBIN MOAX0/ B Kypce (PU3MKH peanu3yeTcs Mpexk/ie BCero 3a CYéT OpraHu3aluu
OKCHEPUMEHTAIBHON JedaTenbHOCTH oOydaromuxcs. Jlms 06a3oBoro ypoBHS Kypca (QH3HKH — 3TO
WCIOJIb30BaHNUE CHUCTEMBbl (POHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB M JIaOOpaTOpHBIX padoT,
KOTOpbIe B TIporpamme mo ¢u3uke oObeqUHEHBl B OOMIMI CHUCOK YYCHHUECKHUX MPAKTUYECKUX padoT.
Boigenenne B yKa3aHHOM IepedHe IaOOpaTOpHBIX padoT, MPOBOAMMBIX JMJIsi KOHTPOJS W OICHKH,
OCYIIECTBJISIETCS YYaCTHUKAMU OOpPa30BaTEIBHOrO IpOLecca MCXOAsl U3 OCOOEHHOCTEW IJIAHUPOBAaHUS U
ocHamieHus: kabuHeta ¢u3uku. [lpm 3TOM oOecmeunBaeTCsi OBJIAJICHHE OOYYAIOMIUMHUCS YMEHUSIMH
IPOBOJUTH KOCBEHHBIE W3MEPEHHs, HCCIEAOBAHUSA 3aBUCUMOCTEH (PU3MYECKHX BEIUYMH M TOCTAHOBKY
OTIBITOB 1O MPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonbioe BHUMaHue yAenseTcs pelIeHUI0 pacu€THBIX U KaueCTBEHHBIX 3a1ad. [Ipu 3Tom ams pacy€THIX
3a7a9 TPUOPUTETOM SIBIISIFOTCS 3a7[adyl C SIBHO 33JaHHON (DPMU3NYECKOH MOJENBIO, TIO3BOJISIFOIINE TPHUMEHSITh
U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pas3jiesia Kypca, Tak U HHTETPUPYs 3HAHUS U3 Pa3HbIX
paznenoB. [l KadyecTBEHHBIX 3ajad MPHOPHTETOM SIBISIOTCS 3a/laHusi Ha OOBSCHEHHE NPOTEKaHUS
(u3NYeCKUX SBJICHHUIA U MPOLECCOB B OKPYXKAIOIIEH KU3HU, TpeOyromre Bbi0opa pU3nmuecKoi MO JUIs
CUTYyaIlMH PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBHuM ¢ TpeboBanusmMu PI'OC COO k MaTepHaIbHO-TEXHUYECKOMY OOECIIEYCHHUIO0 Y4eOHOTO
nporecca 6a30BbIil YpoBEeHb Kypca (PU3MKHU Ha YPOBHE CpeiHEro o0Iiero oopa3oBaHus JOKEH U3yyaThes B
YCIOBHUAX MPEIMETHOTO KaOMHeTa (PU3MKM WJIM B YCIOBHAX WHTETPUPOBAHHOIO KaOWHETa NPEIMETOB
€CTECTBCHHO-HAYYHOTO MHKJIa. B kabuuere Qu3uku A0mMKHO OBITH HeoOXomuMmoe jabopaTopHOE
o0opya0BaHue ISl BHIMOTHEHNUS YKa3aHHBIX B Mporpamme mo Gu3nKe yYeHHUYECKHX MPAKTUYECKUX paboT u
JIEMOHCTPAIIMOHHOE 000PY0BaHHE.

JleMoHCTpanoHHOe 000pynoBaHHE (OPMHUPYETCSI B COOTBETCTBUH C TPUHIMIIOM MUHHMAaJIbHON
JOCTAaTOYHOCTH M OOECIeUMBaeT IMOCTAHOBKY IIEPEUMCICHHBIX B MporpaMMe MO (U3UKE KITFOUEBBIX
JEMOHCTpALMA A7l UCCIIeI0OBAHUS U3Y4YaeMbIX SBJICHUI U MPOLIECCOB, SMIUPUUYECKUX U (PyHAAMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlabopaTtopHoe 00OpyAOBaHHE JUISI YYCHHYECKMX NPAKTUYECKUX paboT ¢GopMHUpyeTcs B BHIE
TEMAaTUYECKHX KOMIUICKTOB M OOECreuuBaeTcs B pacu€Te OJHOTO KOMIUICKTa Ha JBYX OOYYarOIIMXCH.
Temaruueckre KOMIUIEKTHI JIaOOpaTOPHOro 00OpYAOBaHHS JOKHBI OBITh MOCTPOCHBI Ha KOMILIEKCHOM
WCIOJIb30BAaHUN aHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX M3MEPUTEIBHBIX CHCTEM B
BUjIe HU(PPOBBIX TaOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

* (QopmupoBaHuEe MHTEpeca U CTPEMJICHUS! OOYYAIOIIMUXCS K HAYYHOMY M3YyUEHHUIO NMPUPOIbI, Pa3BUTHE
WX WHTEJUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE NPEICTABICHUH O HAYYHOM METOJie TO3HAHHS U (OPMHPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYIKAIOIUM SIBJICHHSIM;

* (QopmMupoBaHHE HAYYHOIO MHPOBO33PEHHS KaK pe3yjbTaTa M3y4YeHHsS OCHOB CTPOCHMSI MaTepUu U
(hyHIaMeHTaNbHBIX 3aKOHOB (DM3HKH;

* (QopmupoBaHue YMEHUN OOBSICHITH SBICHUS C HCIIOJB30BaHMEM (M3MUECKUX 3HAHUN M HAYYHBIX
JI0Ka3aTeNbCTB;

* (QopmupoBaHue NPeICTaBICHUN O poJin (PU3UKH AJIS PAa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTHUM.

JloCTIKEHHE ATUX Liesell 00ecreunBaeTCsl peleHHeM CIEAYIOIMNX 3aJad B MpoLecce U3yueHHs Kypca
(Gbu3MKK Ha ypOBHE CpeaHEro o0mero o0pa3oBaHus:

® TIpHOOpPETeHHE CHUCTEMBl 3HAHUKA 00 OO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TECOPHSIX,
BKIIIOYAsi MEXaHUKY, MOJEKYJSIpHYIO (HU3UKY, SJIEKTPOAUHAMUKY, KBAaHTOBYIO (U3UKY U DIIEMEHTHI
actpousuky;

* (opMupoBaHHE YMEHUI MPUMEHSITh TEOPETUIECCKHE 3HAHUS Il OOBACHEHHUS (PU3NYECCKHUX SBIICHHUNA B
MPUPOJIE U AJISl IPUHATUS MPAKTUUECKUX PEUICHUH B TOBCEAHEBHON KU3HU;



® OCBOCHHE CIIOCOOOB pEIICHHUS PA3NUYHBIX 33/a4 C SBHO 3aJaHHON (PU3MYECKOW MOJIENbIo, 3a/ad,
MI0/JPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/1aHue (PU3MUECKON MOJIEINH, aJICKBATHON YCIOBHUAM 3a/1a4H;

® oHuUMaHue (HU3MYECKUX OCHOB M MPUHLIUIOB JEHCTBUS TEXHUUYECKUX YCTPOMCTB M TEXHOJIOIMUECKUX
MPOIIECCOB, UX BIIMSHUS HA OKPY>KAIOIIYIO CPELy;

® OBJAJICHUE METOJaMH CAMOCTOSTEILHOTO TUIAHUPOBAHUS M TPOBEACHHS (U3UUYECKUX IKCIIEPUMEHTOB,
aHaJIM3a U UHTEPIIPETANK HH(OPMAIINH, ONIPEICICHIS IOCTOBEPHOCTH TIOTYYSHHOTO PEe3yJIbTaTa;

® CO3/IaHME YCJIOBUH ISl pa3BUTUS YMEHUIN TPOEKTHO-HUCCIIEIOBATENBCKOM, TBOPUECKOM AEATEIbHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE cpenHero oodiero odpasoBaHusi oTBoautcs 204
gacoB: B 10 kmacce — 102 yaca (3 gaca B Hezenio), B 11 kitacce — 102 gaca (3 gaca B HeIem0).

[Ipennaraemelii B mporpamme 1o (U3MKE MEPEUYCHb JTA0OPATOPHBIX U MPAKTUYCCKUX PAOOT SIBISICTCS
PEKOMEH/IOBAaHHBIM, YYHTEIh JIeJIaeT BBIOOP IPOBEIEHUS J1a0OpaTOPHBIX PabOT M OIBITOB C YYETOM
WHIMBHIyaJIbHBIX OCOOCHHOCTEH 00yYaronuxcs.



COAEPKAHUE OBYUEHUA
11 KJIACC

Pa3znea 4. diiekTpoguHaAMUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctosHHbIE MarHUThl. B3anmoaeicTBHE MOCTOAHHBIX MarHUTOB. MarHUuTHOE 1oJje. BEKTOp MarHUTHOM
MHAYKOUA. [IpuHOUN cynepno3uuuy MarHUTHBIX Tosied. JImHum MarauTHOM uMHAyKuuu. Kaptuna nuHUR
MAarHuTHOM MHAYKIMH MOJIS1 TOCTOSIHHBIX MAarHUTOB.

MarnuTHOoe moJie MPOBOJHMKA C TOKOM. KapTMHa JMHUN HHAYKUMA MArHUTHOTO TMOJS JJIMHHOIO
IIPSIMOTO TIPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOIO IPOBOJHHUKA, KaTyIIKU Cc TokoM. OmbIT Opcrena.
B3anMopeicTere MpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJTyJIb U HaIllpaBJICHUE.

Cuna JlopeHua, e€ Molynb U HanpaBieHue. JBuKeHUE 3apsyKEHHON YaCTULbI B OAHOPOJIHOM MAarHUTHOM
nonie. Pabota cunet JlopeHa.

SIBneHue 37€KTpOMarHUTHOM MHAYKUMU. [ToTOK BekTOpa MarHMUTHOM MHAYKUMHU. DJIEKTPOIABUKYLIast
CUJIa MHIYKIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYyKIMK Dapajes.

BuxpeBoe snekTpuueckoe moje. DIEKTPOABMXKYIIAs CUJa UHAYKIUMU B MPOBOJHUKE, JABHXKYILEMCA
MIOCTYNATENIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHnykTUBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DIEKTPOIBHKYIIAsl CUJIA CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYLIKUA C TOKOM.

DNEeKTPOMAarHuTHOE MOJIeE.

TexHuyeckue ycTpoWcTBa M MPaKTUUYECKOE IMPUMEHEHME: IOCTOSHHBIE MAarHUThl, 3JIEKTPOMAarHUTHI,
3JIEKTPOJIBUraTEeNb, YCKOPUTEIHN 3JIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM I10JIEM.

JIvHWY MHIYKIIUY MarHUTHOTO TIOJISI.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIla Ha MOHBI DJIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM UHIYKITHH.

[IpaBuio Jlenma.

3aBUCHUMOCTBD 3JIEKTPOJABIKYIIEN CHIIBI UHAYKIMH OT CKOPOCTH U3MEHEHNSI MarHUTHOT'O TIOTOKA.

SIBrieHNE CAaMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomol

N3yueHrne MarHuTHOTO NOJIsL KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUSA NOCTOSSHHOIO MarHUTa HA PaMKy € TOKOM.

WccnenoBanue siBIeHUS 3IEKTPOMarHUTHOM NHIYKIUH.

Pa3nes S. KosieOanus 1 BOJTHbBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE KOEOAHUS

Konebarenprast cucrema. CBOOOAHBIE MeXxaHU4YecKue KoyeOanus. ['apmonudeckue konedbanus. [lepuon,
gyacTora, amIuinTyna u (asza xkonebanuid. [IpyXMHHBIM MasTHHK. MaTeMaTHUeCKUi MasTHUK. Y paBHEHUE
rapMOHUYECKUX KoseOaHui. [IpeBpalenyue s3Hepruu npu rapMOHUYECKUX KOJICOaHUsX.

Konebarenbublii koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHbIE Koyie0aHHsS B HACAIBHOM KojeOaTeabHOM
KOHType. AHAJOTUsI MEXIY MEXaHHYECKUMHU U DJICKTPOMArHUTHBIMU Konebanusamu. @opmyna TomcoHa.
3aKOH COXpaHEHUs SHEPTUU B UACATILHOM KOJI€0aTeIbHOM KOHTYpE.



[IpencraBnenne o 3aTyxarouux KoseOaHUsSX. BbIHyKIeHHble MexaHudeckue koJjiebanus. Pe3onanc.
BbIHyX1eHHBIE 3JIEKTPOMarHUTHBIE KOJIEOaHusI.

Ilepemennbiii Tok. CHHYCOMIAIBHBIN IEPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMILIUTYIHOE U
NEeICTBYIONIEE 3HAUEHHUE CUJIbl TOKA U HAIIPSKEHUS.

Tpanchopmarop. [IpousBonactBo, nepenadya U NOTpeOICHUE DIEKTPUUECKON SHEPTrUU. DKOJIOTHYECKHE
PUCKU IIPU NPOU3BOACTBE MEKTpOodHepruu. KysabTypa MCIONb30BaHMs JIEKTPOIHEPTUU B IOBCEIHEBHOMN
KU3HU.

TexHuueckue yCTpPOHMCTBA U IPAKTHYECKOE NPUMEHEHHUE: DJJIEKTPUYECKUM 3BOHOK, TI'E€HEpaTop
MIEPEMEHHOT0 TOKa, TIMHUHU AJIEKTporepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTeaIbHON CUCTEMBI (MIPYKUHHBIM WIM MAaTEMAaTHUECKUI MasTHUK).

HabGmonenue 3aryxaronux kojie0aHuu.

HccnenoBanue cBONCTB BIHYX/ICHHBIX KOJeOaHUH.

HabmroneHue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHbBIE KOJIeOaHUs.

OcminorpaMMsl  (3aBUCHMOCTH CWJIBI TOKa M HamlpsDKEHUS OT BPEMEHHM) Ul 3JIEKTPOMAarHUTHBIX
Kose0aHui.

Pe3oHaHc npu nocnenoBaTenbHOM COEIMHEHUH PE3UCTOPA, KaTyIIKH HHIYKTUBHOCTH M KOHJIEHCATOPA.

Monens TMHUY 3IEKTPOIIEpeIadHm.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

NccnenoBanue 3aBUCUMOCTH NIEPUOAA MaJIbIX KOJIEOaHUM Ipy3a HA HUTH OT JUIMHBI HUTH U Macchl Tpy3a.

HccenenoBanue nepeMeHHOTO TOKA B LIENU U3 MTOCJIEJOBATEILHO COEAMHEHHBIX KOHICHCATOPA, KaTyIIKH U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHuUnHblE 60JIHbL

MexaHuueckue BOJHBI, yciaoBHs pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHMs] W JJIMHA
BOJIHBL. [lonepeunslie u nporoabHbIe BOIHBL. HTepdepeHus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMSI M3JIIyYEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BektopoB E, B, V B anextpomarautHoil BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KEHUE,
IIpeJoMIIeHUE, osipu3anus, 1uppaxuus, nareppepeHnus. CKopocTb 3JIEKTPOMarHUTHBIX BOJIH.

[Ikana 351eKTpOMarHuTHBIX BOJIH. [IprMeHeHe 31eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paguoCBsI3U U TeneBUACHUA. Paguonokanuys.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKArOIIeH cpeibl.

TexHUYecKkue ycTpOMCTBA U MPAKTUYECKOE NIPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBas
JMAarHOCTHKA B TEXHUKE U MEJUIIMHE, pajap, paJuonpuéMHUK, TeIeBU30p, aHTeHHa, TesedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacHpOCTPaHEHUE TIOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Konebutomeecs Te10 Kak UCTOYHUK 3BYKa.

HabmroneHue oTpaxeHus U NpeoMICHUS MEXaHUUYECKUX BOJIH.

Habmonenue narepdepeHunu u qugpakiiud MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYI0M U 9aCTOTOM KOJeOaHMiA.

HccnenoBanue cBOMCTB 2IEKTPOMarHUTHBIX BOJIH: OTpayKE€HHE, PEIOMIICHUE, NOJIIpU3anus, T paKus,
UHTEpEPEHIIHSL.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMonuHeitHOE pacnpocTpaHeHUE CBeTa B OAHOpOJAHOM cpene. JIyd cera.
ToueuyHblil ICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHus ceera. [locTpoeHne n300pakeHni B MJIOCKOM 3epKaje.



[Ipenomnienne cBera. 3akoHBI MpesroMIIeHUs cBeTa. AOCONIOTHBIN Mokazarenb npeiaomieHus. [lomxoe
BHYTpEHHee oTpaxkeHue. [IpenenbHblil yro noiaHoro BHyTPEHHETO OTPaKeHHUS.

Hucniepcus ceera. CioxHbIM cocTaB 6eroro cera. L{Ber.

Cobuparonme u pacceuBarouiye JuH3bl. ToHkas nuH3a. DOKYyCHOE pacCTOSHUE U ONTHUYECKas CUIla
TOHKOM nuH3bl. [locTpoeHune n300pa’keHUil B COOMPAIOIIMX M pacceuBarolMX JHH3aX. Dopmysa TOHKOMN
JIMH3BL. Y BEJTMYEHUE, 1aBA€MOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T'€OMETPUUECKON ONTUKH.

BonnoBas ontuka. HaTepdepenuus cBera. KorepeHTHbIE WCTOYHHWKHU. Y CIOBHS HAOIIOACHHS
MakCUMyMOB ¥ MHHMMYMOB B HWHTEpP(QEPEHIMOHHON KapTHHE OT JABYX CHH(a3HbIX KOT'€pEHTHBIX
HMCTOYHUKOB.

Hudpakius ceeta. JudpakunonHas pemérka. YcioBue HAOMIOIEHHUS TIJaBHBIX MaKCUMyMOB IIpH
Ma/ICHUY MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCTpOHCTBAa M IMPAKTUYECKOE MPUMEHEHHE: OUKH, JyMa, (oroamnmapaT, MPOCKIIMOHHBIH
anmapar, MUKPOCKOII, T€JIECKOI, BOJIOKOHHAs ONTHKA, TUPPAKLMOHHAS PEIIETKA, MOJIIPOU.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHEe, OTPaKEHHUE U IpesoMiieHre cBeTa. OnTuueckue npruoopsl.

[TomHOE BHYTpEeHHEE oTpakeHre. Mojiesib CBETOBO/IA.

HccnenoBanue cBOMCTB H300payKEHUI B JIMH3AX.

Mopenu MEUKPOCKOIIA, TEIECKOIIA.

HabGmonenue nntepdepeHimu ceera.

Hab6monenue qudpakiuum cBeTa.

Habmonenue nucnepcun cBera.

[TosydyeHne cekTpa ¢ HOMOIIbIO PU3MBI.

[Tomyuyenne criekTpa ¢ MOMOIIBI0 AU(PPAKITHOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenue nokasaresns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHU B TMH3AX.

Hab6monenue qucnepcun cBeTa.

Pa3nes 6. OcHOBBI CIelIHAILHON TEOPUH OTHOCHUTEIBHOCTH

I'panuLBI IPUMEHUMOCTH KIACCUYECKON MeXaHUKHU. [10CTy1aThl cieniuajbHOW TEOPUHU OTHOCUTEIIBHOCTH:
MHBAapUaHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe, IPUHIIMIT OTHOCUTEIBHOCTH DIHILITEHHA.

OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLECHUE JITMHBI.

OHeprus U UMILYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13p Macchl C S3HEPTUEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonsl. ®opmyna [InaHka cBsi3u sHEpruM (HOTOHA € €ro YaCTOTON. DHEPrusl U UMITYJIbC (HOTOHA.

Otkpeite u uccnenopanue porodddexra. Onpiter A. I'. Ctonerosa. 3akoHsl hoTodddexTa. YpaBHeHNE
Oitamrerina st pororddexra. «KpacHas rpanuna» dhortodrddekra.

JlaBnenue cBera. OnbiTel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHUYeCKUEe yCTPOWCTBA W MPAKTUYECKOE NpPUMEHEHHE: (HOTOIIEMEHT, (POTONATUHMK, COTHEUHAS
OaTapest, CBETOIUOI.

Jlemoncmpayuu



®dotor(hPexT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHENTHETO GoTodhdekTa.
Cseroauon.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccesHuro o -dyactul. [lnanerapHas mojenb aroma.
[Toctynatsl bopa. M3nydyenue u nornouieHne GOTOHOB MPH MEPEX0Jie aTOMa ¢ OJHOI'O YPOBHS 3HEPruH Ha
npyroi. Buasl cnektpoB. CriekTp ypoBHEN SHEPIUM aToMa BOJOPO/a.
BousiHoBBIE cBOMcTBa yacTull. Bomuel ge bpoinsa. KoprycKyisipHO-BOJHOBOW JTyaau3M.
CHoOHTaHHOE U BBIHYKJIECHHOE U3IyUYEHUE.
TexHuueckue ycTpoiicTBa U MpaKTHUYECKOE MPUMEHEHHE: CIIEKTPaJIbHbIN aHaau3 (CIEKTPOCKOM), jasep,
KBaHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Pesepdopaa.
Omnpenenenue JIMHBI BOJIHBI JIa3epa.
HaburoieHune inHenvaTbIX ClIEKTPOB U3JIy4EHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamophuie pabomol
HabmroneHue nuHeuaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTHI, JI0Ka3bIBAIOLIUE CIOKHOCTh CTpOeHUs sapa. OTKpbITHE pPajinOaKTUBHOCTU. OTBITHI
Pesepdopna mo ompexneneHuro coctaBa paadoakTUBHOro u3nydeHus. CpoiicTBa anmb(da-, Oera-, ramma-
n3iydeHus. BausiHue paaioaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpbiTHEe TIpoTOHA M HeWTpoHa. Hyxnonuas moxens snpa ['eitsenOepra—lBanenko. 3apsia sapa.
MaccoBoe uncio sapa. M3otomnsr.
Anbda-pacniaz. DIEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnaj. ['amMma-u3nydenue. 3akoH paguoaKTHBHOTO
pacnaza.
DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl sapa.
SnepHsle peakuuu. JleneHre U CUHTES SAEp.
SAnepubiii  peaktop. Tepmosimepubplii cuHTe3. [IpoOsemMbl M TMEPCHNEKTHBBI SASPHOM HDHEPTETHUKH.
DKOJIOTMUECKHUE aCHEKThI IACPHON IHEPTrEeTUKH.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTto/1bl HaOJIIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHULL.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUDPA.
TexHuueckue yCTpOIICTBA M MPAKTUUYECKOE MPUMEHEHHE: J03UMETp, Kamepa BuiibcoHa, siaepHbIi
peakTop, aToMHast 6oM0a.
Jlemoncmpayuu
CU€TunK HOHM3HUPYIOLINX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DjieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU

Dransl pa3BUTUs acTpoHOMHUU. [IpukiiagHOEe 1 MUPOBO33pEHUECKOE 3HAYCHHE aCTPOHOMHUH.

Bun 3Bé3anoro He6a. Co3Be3aus, spKkue 3BE3/bI, MIIAHEThI, X BUANMOE ABHKCHUE.

Conneunas cucrtema.

Connne. ConueyHasi akTUBHOCTh. Mcrounuk osHepruum CosHila u 3BE3A. 3BE3IBI, MX OCHOBHBIC
XapakTepUCTUKU.  JlmarpaMma  «CHEKTpallbHBIM  KJIacC  —  CBETUMOCTBb».  3BE31bl  TJIaBHOMU
MOCJIEI0BATEILHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3J] IJIABHOM IOCJIEI0BATEIbHOCTH.



Baytpennee crpoenue 3BE31. CoOBpeMEHHBIE MPEACTABICHHUS O MPOUCXOXKIEeHWH U dBojtonnu CoHIa u
3BE3. DTanbl )KU3HHU 3BE3.

Mnaneunsiii [lyte — Hama [Manaktuka. [lonoxenue u nBuxxkenue ConHua B ['anmaktuke. THIbI rajgakTHK.
Pannoranaktuku n kBa3zapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacipenue Beenennoii. 3akon Xa66mna. Pa3Oeranue ranaktuk. Teopust bonbiioro B3pbiBa.
PenukroBoe nsnyuenue.

MacmtaOHas cTpykrypa Beenennoii. Meraranaktuka.

Hepeménusie mpoOieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HabGmronenuss HEBOOPYXEHHBIM TIJ1a30M €  HUCMHOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUH IS
OTIpe/IeNICHUs] TOJOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro
MOJYIIAPHS U IPKUE 3BE3IBIL.

Hab6monenus B reneckon Jlynsl, utaner, Mieunoro [lyTu.

Oo6o0marnee NnoBTopeHne

Ponb usuku ¥ acTpOHOMHHM B SKOHOMHUYECKOM, TEXHOJOTHUECKOH, COIMAbHON U ATHUYECKON cdepax
JESATEILHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKM M acTPOHOMHH B COBPEMEHHOUW HAay4HOU KapTHHE MHpA,
posib (pu3nyueckod Teopur B (POPMUPOBAHWUU TMPEACTABICHHN O (U3UYECKON KapTUHE MHUpPA, MECTO
¢bu3nyeckoil KapTUHBI MHpa B OOLIEM POy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX MPEICTaBICHUA O
MIPUPOJE.

MesknpeamMeTHble CBSI3H

Nsyuenue kypca ¢usmku 6a3oBoro ypoBHs B 11 kiacce OCymIeCTBISETCS C YUETOM COIEPIKATEIbHBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTHUH, XUMHUH, Freorpa(uu U TEXHOJIOTHUH.

Mesicnpeomemuule nonwsimust, CBSI3aHHbBIE C U3YYEHHEM METOJ0B HAyYHOTO TIO3HAHMS: SIBIICHUE, HAYUHBIN
¢dakrt, rumore3a, (u3MUecKas BeJIMYMHA, 3aKOH, TEOPHs, HAONIOJIEHUE, SKCIIEPUMEHT, MOJEIHpPOBAHUE,
MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CHUCTEMbl ypaBHEHUH, TpUTOHOMeTpuYeckue GYHKIUU: CHUHYC, KOCHHYC,
TaHI€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXJIECTBO, BEKTOPhl M MX IPOEKUMU Ha OCHU
KOOpJMHAT, CIIO’)KEHHWE BEKTOPOB, TMPOU3BOJIHBIC DIEMEHTAPHBIX (DYHKIMNA, MPU3HAKA MOA00HS
TPEYTOJBLHUKOB, OMPEICICHHE IIONIAIN TUIOCKUX GUTyp U 00bEMa Tel.

buonocus: snextpudeckue sIBICHUSA B KUBOW NpHUpoJe, KojieOaTenbHble ABM)KCHUS B KUBOU MPHUpOJE,
ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJE, IEUCTBUE PAIUALIUU HA KUBBIE OPraHU3MBI.

Xumusi: CTpOEHHME AaTOMOB W MOJIEKYJ, KPUCTANIMYECKas CTPYKTypa TBEPIABIX T, MEXaHU3MBI
00pa3oBaHMsI KPUCTAJUIMIECKON PEIIETKHU, CTIEKTPATIBbHBIN aHAIH3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MJIH, 3aJIe)KH MarHUTHBIX PyZ, GOTOChEMKA 3eMHOM MMOBEPXHOCTH,
MpeACKa3aHue 3eMJICTPSICEHUM.

Texnonocus: TMHUM IEKTPONEPENAY, TEHEPATOP NEPEMEHHOIO TOKA, 3JIEKTPOJABUTATEb, UHAYKIIMOHHAS
nedb, paaap, paauoNpHEMHUK, TEJIEBH30p, aHTeHHa, TenedoH, CBY-meub, NpOEKIMOHHBIN ammapar,
BOJIOKOHHAs OITUKA, COJTHEUHas Oarapes.



IHNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHET'O OBIIETI'O OBPA3OBAHUA

OcBoenne yuebHoro npenamera «Du3uka» Ha ypOBHE CpeIHEro ooOImero oopa3oBanus (0a30BbI YPOBEHD)
JOJIDKHO o0ecrieuuTs JOCTUXKCHUC (621 (59147:0)11170.€ JIMYHOCTHBIX, MCTAIPEAMCTHBIX n MPEAMCETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro mnpeamera «®Pu3nka» TOJKHBI OTpPakaTb TOTOBHOCTH M
CIIOCOOHOCTh 00Y4YaroIMXCsi PYKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEW NO3UIMEH JIMYHOCTH,
CUCTEeMOM IIEHHOCTHBIX OpHUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YyOEXKIEHUH, COOTBETCTBYIOIINX
TPAJUIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO OOIIecTBa, pacIIUPEHHe >KU3HEHHOTO OIbITa H  OIbITa
JIEATETLHOCTH B MIPOLIECCE peaInu3allii OCHOBHBIX HAMPABJICHUM BOCIUTATEIILHON JESTEILHOCTH, B TOM YUCIIE
B YaCTH:

1) rpa:kaaHCKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OO0YyYaromlerocss Kak akTUBHOTO M OTBETCTBEHHOTO YJieHa
poccuiickoro o0IIecTna;

MIPUHSATHE TPAJAUIIMOHHBIX O0IICUETOBEYECKUX TYMaHUCTUUECKUX U JIEMOKPATHIECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B HMHTEpEcax TIpa)KJIaHCKOro oOIIecTBa, ydyacTBOBaTh B
CaMOYyIPaBIIEHUU B 00Pa30BaTENHLHON OpraHU3aIUy;

YMEHHE B3aMMOJICHCTBOBATh C COIMUATBHBIMU HMHCTUTYTAMH B COOTBETCTBHH C UX (YHKIUIMUA U
Ha3HAUYCHHEM;

TOTOBHOCTh K TYMaHUTAapHOU U BOJOHTEPCKON IEATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTH POCCUIMCKON TPAkKIAHCKON UICHTUIHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM POCCUUCKHX YYEHBIX B 0OJaCTH
(GU3UKY U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIC DPEIICHUS, OPUEHTHPYSICh HAa MOPAIBHO-
HPaBCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B AESITEIBHOCTH YYEHOIO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

4) 3cTeTUYECKOr0 BOCIIUTAHMSI:

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIOYas 3CTETUKY HAYYHOIO TBOPYECTBA, MPHUCYMIETO (HHU3HUSCKON
HayKe;

5) TPy10BOr0 BOCIIUTAHMSA:

MHTEpPEC K pa3nudyHbIM chepam npodeCCUOHATBLHON NIeATEIHHOCTH, B TOM YHUCIE CBSI3aHHBIM ¢ (PU3UKON U
TEXHHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu U peain30BBIBATH COOCTBEHHBIC
YKU3HCHHBIC TIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00JIaCTH (PM3UKHU HA MPOTSHKEHUU BCei
KU3HHU;

6) 7K0JIOrMYeCKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh JKOJOTHYECKON KYJIbTYphl, OCO3HAHHME TJIOOAIBHOTO XapaKTepa JKOJIOTHYECKUX
npo0em;

MJJAHUPOBAHUE M OCYUIECTBJICHHUE ACHCTBUN B OKpY>KAlOUIEH Cpelie Ha OCHOBE 3HAHMS 1I€JIEH YCTONYMBOTO
pa3BUTHS YEJIOBEUECTBA;



pacIIipeHue OIbITa JEATEIHPHOCTH JKOJIOTHYSCKON HANpaBJIEHHOCTH HAa OCHOBE WMCIOIIMXCS 3HAHWUU I10
busuke;

7) 1EHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PUINICCKOM
HayKW;

OCO3HAHME IICHHOCTH HAYYHOH JEATENIbHOCTH, TOTOBHOCTh B IPOIECCE M3YyYEHUS (PU3UKU OCYIICCTBISATH
MPOEKTHYIO U HCCIEA0BATENbCKYIO IeATEIbHOCTh MHANBHUIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE yUeOHbIe 1eCTBHS

basoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTYaTU3UPOBATH IPOOJIEMY, pacCMATPUBATh €€ BCECTOPOHHE;

OTIPEIETIATH 1EH IeITeIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pazpabarbiBaTh IUIAH pEHICHHS NpoOJIeMbl C Y4€TOM aHalu3a HMEIOIIUXCS MaTepUuaibHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JCSITECIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YyJbTATOB IICJISIM, OICHHUBATH PUCKH
MOCJIEJICTBUM JI€ATEIbHOCTH;

KOOPJIMHHUPOBATh M BBIMONHATH PabOTy B YCIOBUSAX PEATbHOTO, BUPTYAIBHOTO M KOMOWHUPOBAHHOTO
B3aUMOJCUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

ba3oBble ucciienoBarejbCcKkue A1eMCTBUSA:

BIIA/IETh HAYYHOUN TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSIMHU U METOIaMU (PU3HUECKON HAYKH;

BIIQJICTh HAaBBIKAMHU YYE€OHO-HMCCIENOBATEIIbCKOW M MPOCKTHON NIEATENhbHOCTH B 00nacTu (hU3HKH,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelIeHHs 3anad  (hU3HIECKOTO
COJIepXaHUsl, IPUMEHEHHUIO PA3JINYHbIX METOA0B ITO3HAHUS;

BIIAIETh BUJAMH JESATEILHOCTH MO TMOJYYEHHUI0O HOBOTO 3HAHHUS, €r0 WHTEPIpETAINH, IpeoOpa3oBaHUI0 U
MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CHTYaIUsIX, B TOM YKCJE MPHU CO3MAHUH yU4EeOHBIX MPOCKTOB B 00IaCTH
¢usnky;

BBISIBJIATh IPUYMHHO-CJIEJCTBEHHBIE CBA3U U aKTyaJIM3UPOBaTh 3a/ady, BBIABUTATh FMIOTE3Y €€ pelIeHUs,
HAaXOJIUTh apIyMEHTHI JJI JOKA3aTelIbCTBA CBOMX YTBEPKACHMI, 3a1aBaTh NapaMeTPbl U KPUTEPUH PELLICHUS;

aQHAIM3UPOBATh IMOJYYEHHbIE B XOJ€ pELIEHUs 3aJaud pe3yJbTaTbl, KPUTUYECKH OLEHUBATH UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33Jauyu B 0Opa30BATENbHON NEATEIBHOCTH, B TOM YHCIE MpPU
U3Yy4YEeHUU (U3HKH;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT;

YMETh MIEPEHOCUTH 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 00IaCTh KU3HEICATCIIEHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IIPEAJIaraTh OPUTMHAIbHBIC TOAXOAbl U PEILICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, IOMYCKAOIINE AThTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanueii:

BJIQJIETh HaBBIKAMHU TOJy4YeHUsS WHGOpMAIUU (PU3NYECKOTO COJEpKaHHUS W3 MCTOYHHKOB PA3HBIX THUIIOB,
CaMOCTOSITENIbHO  OCYIIECTBISTh TIOWUCK, aHajiW3, CHUCTEMATHU3allMI0 M HHTEpPHpeTanuio HHGOpMaluu
pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHUS,

OIICHUBATH JJOCTOBEPHOCTHh HH(OpMAIIHH;

WCIIOTh30BaTh CPeACTBA MHGOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJOTUMA B PEIICHUN KOTHUTHBHBIX,
KOMMYHHMKATHBHBIX W OPraHU3allMOHHBIX 3aad C CcOONoJeHueM TpeOOBaHUI HSPrOHOMUKH, TEXHUKHU



0€30IMaCHOCTH, THTHEHBI, PECYpPCOCOCPEKEHHS, MPABOBBIX M ITHYSCKUX HOPM, HOPM HWH(OPMAIMOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PUINUECKOTO COACPKAHUS B pa3IMIHBIX opMaTax ¢ y4ETOM Ha3HAYCHUS HHPOPMAIUH U
[EJICBOM ayTUTOPUH, BRIOMPAsT ONITUMATLHYIO OpPMY MIPEICTABICHHS U BU3YaTU3aI[iu.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe TeiicCTBUSA:

OCYIIECTBIISATH OOIICHHE HA YpoKaX (DU3UKHU M BO BHEYPOUHOH eATeIbHOCTH;

pacro3HaBaTh MPEANOCHIIKN KOHMIMKTHBIX CUTYallMid U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3bIKOBBIX CPE/ICTB;

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBa KOMaHAHON U UHIUBUIYaIbHONU paOOThI;

BBIOMpATh TEMAaTUKYy W METOJbI COBMECTHBIX JACUCTBUU C y4€TOM OOIIMX HMHTEPECOB U BO3MOKHOCTEH
KQ)KJIOTO 4JIEHA KOJUUIEKTUBA;

INpUHHUMAThL LCJIN COBMECTHOM ACATCIIBHOCTH, OPraHHU30BLIBATL W KOOPAWHUPOBATH I[GflCTBI/I?I no eé
JOCTHKEHHUIO: COCTABJIATH IUIaH JIEHCTBUH, paclpeAesaTh poju ¢ YYETOM MHEHUH YYaCTHHUKOB, OOCYXKIaTh
pe3yNbTaThl COBMECTHON pabOTHI;

OLCHUBATL Ka4C€CTBO CBOCTO BKJIaJa W KaXXIAOro YydJaCTHUKA KOMaHIBI B O6H_[I/Iﬁ pe3yjibTaT 10
pa3zpaboTaHHBIM KPUTEPUSM;

npejasaraTb HOBBIE TNPOEKTHI, OLEHUBATh MJIEM C MO3UIUH HOBU3HBI, OPUTHHAIBHOCTH, MPAaKTHYECKOMN
3HAYUMOCTH;

OCYHICCTBJIATDH MO3UTUBHOC CTPATCINYICCKOC MOBCACHUC B PA3JIMYHBIX CUTYyalUIX, IIPOABIISATL TBOPUCCTBO U
BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBEpPcaJbHbIe YUeOHbIE 1elCTBUS

Camoopranusanms:

CaMOCTOSITENIFHO OCYIIECTBJIATH IO3HABATENIBHYIO JEATENBbHOCTh B 00JaCTM (U3MKM W acTPOHOMUH,
BBISIBJISITH IPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH pPEIIeHUsS PAacYETHBIX M KAueCTBEHHBIX 3a/1ay, IUIaH BBIMOJIHEHUS
MPAKTHYECKON pabOThI C YUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOXHOCTEH M MPEATIOYTCHU;

JaBaTh OLEHKY HOBBIM CHTYAIlUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOUYTEHUN;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 32 PEIICHHE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTH (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIIMHN B 00JIACTH (DU3UKH, IIOCTOSTHHO MOBBIIIATH CBOM
00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIH HHTE/VIEKT:

JaBaTh OLIGHKY HOBBIM CHUTYallMsiIM, BHOCUTh KOPPEKTHUBBI B JESTEIBHOCTh, OLEHUBATH COOTBETCTBUE
PE3yIbTATOB LIEJISIM;

BJIQJICTh HABBIKAMH MO3HABATEIBHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI M MBICIUTEIBHBIX
MIPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peJICKCHU TSl OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEILICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIKEHUIO;

MIPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JIESITEIBHOCTH;

MIPUHUMATD ce0sl, TIOHMUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yIbTaTOB ACSITEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpornecce AOCTHKEHHS TMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPAMMBI 110 (PU3HKE [T YPOBHS CPETHETO
oOmrero oOpa3oBaHusl y OOYUYaIOIMIUXCSI COBEPIICHCTBYETCS SMOIMOHAIBHBIM WHTEIUICKT, MPEIToIaratoimnii
c(OpMHUPOBAHHOCTH:



CaMOCO3HaHUS, BKIIIOYAIOLIETO CHOCOOHOCTh MMOHMMATh CBOE SMOIMOHAIBHOE COCTOSIHUE, BUIETH
HaIpaBJIEHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAILHOM cpephl, ObITH YBEpEHHBIM B ce0e;

CaMOpETYJIMPOBaHMsl, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE IPUHUMAaTb OTBETCTBEHHOCTh 3a CBOE
NIOBEJICHUE, CIIOCOOHOCTh JaNTHPOBATHCA K SMOIMOHAIBHBIM M3MEHEHHUSM U TPOSBISATH TMOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIOYAIOIIEH CTPEMJICHHE K JOCTH)KCHHIO LEIW U YCIEXy, ONTHUMH3M,
VMHUIMAaTUBHOCTDb, YMEHHUE IEHCTBOBATh UCXOs U3 CBOMX BO3MOXHOCTEN;

SMIIATUH, BKJIIOYAIOUICH CIIOCOOHOCTh MOHMMATh SMOILMOHAIBHOE COCTOSIHUE JAPYTHX, YYUTHIBATh €r0 MpPHU
OCYIIECTBJIEHUU OOIIEHHUS, CHOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTh BBICTpPAWBATh OTHOILIEHUS C JPYTUMH JIOAbMH,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3periaTb KOH(QIUKTHI.

MHNPEIMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 11 kiacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTh
c(OPMHPOBAHHOCTh Y 00YUaIOIINUXCS YMEHUH:

J€MOHCTPHPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKH B (POPMUPOBAHMM COBPEMEHHOW HAYyYHOH KapTHHBI
MHpa, B DPa3BUTHM COBPEMEHHOW TEXHUKM M TEXHOJIOTMH, B IIPAKTUYECKOW JEATEIBbHOCTH JIIOACH,
LEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBIBATh I'PaHUILIbI IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJIENeN: TOUSUHBIH ANEKTPUUECKUH 3aps, JIyd
CBETa, TOYECUHBII UICTOYHMK CBETA, AACPHAs MOJAEIb aTOMA, HyKJIOHHAs MOZEJIb aTOMHOTIO sJipa IpU PELICHUN
busznyeckux 3amad;

pacrmo3HaBaTh (GU3MYECKUE SBICHUS (IIPOIECCHI) U OOBSICHATH UX HAa OCHOBE 3aKOHOB AJICKTPOJMHAMHKHU U
KBAHTOBOH (DM3MKHU: 3JIEKTpUYECKask IPOBOJUMOCTb, TEIIIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JeHCTBUA
TOKa, B3aMMOJEHCTBUE MAarHUTOB, 3JIEKTPOMarHUTHasl MHIAYKLUSA, JEHCTBUE MarHUTHOT'O 1OJIsI HA POBOJHUK
C TOKOM U JIBUKYIIMKCS 3apsijl, 3JCKTPOMAarHUTHBIC KOJeOaHHs M BOJIHBI, IPSIMOJIMHEIHOE PacIpOCTpaHEHHE
CBETa, OTpa)keHHe, MpejoMieHHe, UHTephepeHrs, AMPpakuus U TMOJSIpU3aLus CBeTa, AUCIIEPCUS CBETa,
dotornexkrpudeckuii 3pdexT (dhoTodrddekT), cBETOBOE MaBJIICHHE, BO3HUKHOBEHUE JUHEHYATOrO CIIEKTpa
aToOMa BOJOPOJa, €CTECTBEHHAs! U UCKYCCTBEHHAs paJiO0AKTUBHOCTB;

OIUCHIBATh M3YyYEHHBIE CBONCTBA BeELIECTBA (BJIEKTPUUYECKUE, MArHUTHBIE, ONTUYECKUE, DJIEKTPUUECKYIO
IPOBOJAMMOCTh Pa3JIMYHbIX CpEeA) M DIIEKTPOMATrHUTHBIEC SIBICHUS (TPOLIECCHI), MCMONb3Ys (U3HUECKUe
BEJIMYMHBI: IEKTPUUECKUH 3apsj, CHJIa TOKa, MEKTPUUECKOE HANpPsHKEHUE, HIEKTPUUECKOE CONPOTHUBIICHHE,
Pa3HOCTh MOTEHIUANIOB, MIEKTPOABIDKYIIAS CUja, paboTa TOKa, MHAYKIUS MarHUTHOTO MOJIs, cuila Amrepa,
cuna JlopeHna, HHAYKTUBHOCTh KaTYLIKH, SHEPTHUs AIEKTPUYECKOT0 U MarHUTHOI'O TOJIEH, IEPUOJT U YacTOTa
Kosie0aHuil B Kosie0aTeIbHOM KOHTYpE, 3aps] M CHJIa TOKa B IPOLECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KoJIeOaHnH, (POKYCHOE PpacCTOSHHE U ONTHYEcKas CHJa JMH3bI, NPH ONUCAHUM INPaBWIBHO TPAaKTOBATh
(Gu3MUecKuil CMBICIT HCIOJIb3YEMBIX BEIMYMH, UX OO0O3HAu€HWs U €AMHUIIBl, YKa3bIBaThb (HOPMYJIBI,
CBSI3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BEITHUYUHAMU;

OIMCHIBATh M3YyYEHHBIC KBAHTOBBIC SBICHHUS M TPOIECCHI, UCHOJB3Ys (U3NUYECKHE BEITHMUMHBI: CKOPOCTH
JIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI M 4YacTOTa CBETA, SHEPIUs U UMITYJbC (POTOHA, IEPUOJ MOTypacnaja,
SHEprus CBS3U aTOMHBIX S7€p, NPU OMMCAHUU MPABWIBHO TPAKTOBAaTh (PU3NYECKHHA CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, UX 0003HAUYEHUS M €IUHMIIBI, YKA3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETHUNHY
C IpyT'MMH BEJIMYMHAMU, BEIUUCIATH 3HAU€HUE (PU3HUECKON BEINIHHEI,

aHAM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIECHUSA, MCIOJb3Ysl (PM3UUYECKUE 3aKOHBI M MPHUHLUIBI 3aKOH
Owma, 3aKOHBI IOCIIEJOBATENBHOIO W MapajuIeNbHOTO COEAMHEHHsI NMPOBOAHUKOB, 3akoH Jxoyns—JIeHua,
3aKOH 3JIEKTPOMAarHUTHON MHAYKLUH, 3aKOH IPSIMOJIMHEMHOIO paclpOCTpaHEHUs CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MIPEJIOMJICHHUS CBETa, ypaBHeHHE DifHIITEHHA 1 poTodddekra, 3aKOH COXpaHEHUS! SHEPTHH,
3aKOH COXPAHEHMs MMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUUYECKOIO 3apsad, 3aKOH COXPAaHEHHs] MacCOBOIO
yucia, nocTyaaTsl bopa, 3aKOH paguoaKTUBHOIO paclaja, Mpu 3TOM pa3indaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BhIPaKEHUE U YCIOBUS (TPaHUIlbl, 00J1aCTH) IPUMEHUMOCTH;



ONpPEACISITh HANPABIECHWE BEKTOPA WMHAYKIMH MAarHATHOTO IOJIS MPOBOJHWKA C TOKOM, CHJIbI AMmepa u
cunel JIopeHiia;

CTPOUTH U OTMHCHIBATH N300pakeHHE, CO3/1aBaeMOe TNIOCKUM 3€pPKajioM, TOHKOH JIMH30M;

BBITIONTHATh JKCIIEPUMEHTHI M0 HWCCIICIOBAHUIO (DPU3MYECKHUX SIBJICHUH M TIPOIECCOB C HCIOIB30BAHUEM
NPSIMBIX M KOCBEHHBIX HW3MEPEHUM: TpPH 3TOM (POPMYIHPOBATH MpOOIEeMy/3afady W THUIIOTE3y y4eOHOTO
9KCIIEPUMEHTA, COOMpATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pyAOBaHHUs, IPOBOJUTH OMBIT U (OPMYIUPOBATH
BBIBOJIbI;

OCYIIECTBIISATh MPSMBIC U KOCBEHHBIC U3MEPEHUS (DU3MUECKUX BEITUYHH, IIPU 3TOM BBIOMPATh ONTHMAIBHBIHA
Croco0 M3MEPEHHsI ¥ KCTIOIB30BaTh H3BECTHBIE METO/IbI OIICHKU MOTPEITHOCTEH H3MEPEHUH;

HCCIIEIOBaTh 3aBUCUMOCTU (DU3MUECKUX BEJIMYUH C MCIOJB30BAHMEM IMPSAMBIX H3MEPEHMIA: MPH 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTaThl MOTYYECHHONW 3aBUCUMOCTH (DU3MUYECKUX BEIUYHH B
BUJIE Ta0IHIl U TpadUKOB, AeTaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEIOBAHNUS;

coOmrolaTh TpaBWiIa 0E€30MacHOTO TpyAa TPU  TPOBEACHUM HCCIAEAOBAaHHUN B paMKax Yy4eOHOro
9KCIIEPUMEHTA, Y4eOHO-HCCIIeI0BATENbCKOW M MPOEKTHOM JESTeIbHOCTH C UCIIOIB30BAHUEM U3MEPUTEIBHBIX
YCTPOMCTB U 1a00paTOPHOTO 00OPYI0BAHMUS;

pemiate pacdy€THBIC 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJENBIO, HUCIONB3Ys (PU3NYECKUE 3aKOHBI U
MPUHIUIIBEI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4d BbIOMpATh (U3MUECKYI0 MOJIEb, BBIIACIATH (pu3nyeckue
BEJIMYMHBI U (POpMysbl, HEOOXOAUMBIE A €€ pelleHHs, MPOBOJUTH Pacdy€Thl M OLEHUBATh pPeajbHOCTh
MOJTy4YE€HHOT0 3HaUYeHUs (PU3MUECKON BEIUYUHBL;

pelaTh KaueCTBEHHBIE 3aJlauyd: BBICTPAMBATh JIOTMYECKH HEMPOTMBOPEUYMBYIO LIETIOYKY PACCYyXACHUN C
OTIOPOI Ha U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3MUECKUE SIBJICHUS;

MCIOJIb30BaTh MPH pEHIeHUH Y4eOHBIX 3aady COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTUHU JIs IMOMCKA,
CTPYKTYpUPOBAaHUS, WHTEPIPETAlMd W TIPEICTaBICHUS y4yeOHOW U HAy4YHO-TOMyJSpHOW HH(OpMALNH,
MOJTyYEHHOW U3 Pa3TUYHBIX HCTOYHUKOB, KPUTHUUYECKU aHAIM3UPOBATH IMOTy4aeMyto HH()OPMAIIUIO;

OOBSICHSITh TPUHIIMITBI JISHCTBUS MAIIWH, TPHOOPOB M TEXHUYECKUX YCTPOWCTB, pa3indaTh YCJIOBHS HUX
0€30MMacHOT0 UCTOIb30BaHMS B IOBCETHEBHOM KU3HU;

MPUBOJIUTh MPHUMEPHl BKIAJa POCCHUCKUX M 3apyOCKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIOJIh30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KMU3HU JIJIsi oOecreueHus 0€30MacHOCTH
npu oOpalleHu ¢ MpudOpaMu U TEXHUYECKUMHU YCTPOMCTBAMHM, JJIsi COXpPAHEHMs 3J0OPOBBS U COOJIIO/ICHUS
HOPM 3KOJIOTUYECKOTO MOBEICHUSI B OKPYXKAIOLLEH Cpee;

paboTaTh B TPYMIE C BBIMOJHEHUEM pA3IUYHBIX COIHUANBHBIX pOJICH, TIAHUPOBAThH PabOTy TPYIIIBL,
paIMOHATILHO PACIPEACIIATh OOS3aHHOCTH W IUIAHUPOBATH JACSITEILHOCTh B HECTAHNAPTHBIX CHUTYAIHAX,
aJIeKBAaTHO OIICHUBATh BKJIAJl KaXKJAO0I0 U3 YYaCTHUKOB TPYIIIHI B PELICHHE pacCMAaTPUBAEMOM TPOOIIEMBI.



TemaTHuyeckoe NJIAHUPOBAHUE

11 KITACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | | TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
MarauTtHoe noJe. BuG 110K
nonroreka
L1 DICKTpOMArHHTHAS 15 ! 3 https://m.edsoo.ru/7f41c97¢c
WHYKUUS
Uroro no pazaeny 15
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
MexaHnueckue u
bub6aunoreka [IOK
2.1 3JIEKTPOMATrHUTHBIE 15 1
https://m.edsoo.ru/7f41c97¢c
KoJieOaHus
29 MexaHn4ecKue u 7 ) bu6mmoreka [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2. 1
3 Onika > 3 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 37

Pazzea 3. OCHOBBI CIIEIITUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cIEITUATIBHOU 5 ) bubmuoreka [{OK
' TEOPUH OTHOCUTEILHOCTH https://m.edsoo.ru/7f41¢97¢
Uroro no pazaeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DJeMeHThl KBAaHTOBOMU 7 bu6mmoreka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

OIITUKHU https://m.edsoo.ru/7f41c¢97¢
bu6mmoreka [JOK
4.2 C 6
TPOCHHC aToMa https://m.edsoo.ru/7f41c97¢
bu6mmorexa [JOK
4.3 A 9
TOMHOE A1po https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 22

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIeMEHTHI aCTPOHOMUU U 6 | bubnmnorexa [JOK
' acTpopu3uKu https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 6

Pa3nesa 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 Ob6o0maroree MOBTOPEHNE 11 Etﬂij?;lr?lf;;i(z}ifmcwc
Hroro no pazneny 11
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO 100 5

YACOB I10 ITPOTPAMME
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IHoypounoe niianupoBanue 11 KJIACC 2025-26 yu.r.

KoanyecTBo yacoB

JlaTta
DJIeKTPOHHBIE HU(pPOBLIE
Ne n/m Tema ypoka B HU3yYeHHU
cero Kountposabn pakTnyeckn o0pa3oBaTesibHbIE PeCypChl
bIe padoThI ¢ padoThbl &
ITocTosTHHBIC MATHUTHI M X B3aHMOJICHCTBHE. MarHuTHOE
1 nosie. Bektop MaruuTHO#M UHIYKIUU. JIMHUM MarHUTHON 1 01.09 br6mnorexa LIOK
) P AYICHHH. o https://m.edsoo.ru/ff0c9778
HHIYKIUH
MarHuTHOE 10JIe IPOBOAHKKA ¢ TOKOM. OmBIT Dpcrena. Bu6mmnoreka [IOK
2 . 1 03.09.
BsaunmopelicTBre IPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
i .C
3 Jle#icTBHE MAarHUTHOTO TOJISI HA IIPOBOAHUK ¢ TOKOM. Crita 1 04.09.
Awmriepa.
JlabopatopHas padoTa «/3yueHrne MarHUTHOTO TIOJISt KATYIIKH Bubmmoreka LIOK
4 1 1 08.09.
C TOKOM» https://m.edsoo.ru/ff0c98fe
5 JlabopaTopHas pabota «VcciaenoBanue NeiCTBUS HOCTOSHHOTO | | 10.09 Bbubmmorexa [IOK
MarHrTa Ha paMKy ¢ TOKOM» 00yd o https://m.edsoo.ru/ff0c9acO
6 JleficTBME MarHUTHOTO TMOJIA Ha JABMXKYIIYIOCS 3apSKEHHYIO 1 11.09 bubnuoreka [TOK
vactuily. Cuna Jlopenua. Pabora cuibl Jlopenia o https://m.edsoo.ru/ff0c9df4
7 MarnutHble cBolicTBa BeulecTBa. Pemenue 3anay Ha | 15.09
MpUMEHECHHE CHITBI AMriepa u cuibl JlopeHra. T
2 OnexTpoMarHuTHast HHAYKIH. [I0TOK BeKTOpa MarHUTHOM 1 17.09
uaAyKiud. DJIC MHIYKIHHY. o
9 3aKoH 31ekTpoMarnuTHON nHaykuuu dapanes 1 18.09.
10 IIpasmio Jlenna 1 22.09.
JlabopaTopHnas pabota «lcciaenoBanue sIBICHUS Bubmuorexa [IOK
11 . 1 1 24.09.
3JIEKTPOMATHUTHON MHIYKIIAN https://m.edsoo.ru/ff0cal 50
)4 ocTh. SIBeHnE camo .2C
12 ca};fg;; HB: I/I:IB SHZH rj; Marl\:mlfliiz:: T‘[IZIM K);.[T IIKHA C TOKOM 1 25.09 Bubmmorexa IOK
AYICHHH. JHEP Y ' o https://m.edsoo.ru/ff0ca600
DNEKTPOMAarHUTHOE TI0JIC
TeXHHUUECKUE YCTPONUCTBA U UX IIPUMCHEHHUE: TOCTOSIHHBIC
13 MAarHUTHI, JIEKTPOMArHUTHI, SJEKTPOBUTATENh, YCKOPHTEIH 1 29.09.
3JIEMEHTAPHBIX YaCTHUII, HHIYKIIHOHHAS [1e9b
O60o0maromui ypok «MaraiutHoe noje. DIeKTpoOMarHUTHAS Bubmuorexa [IOK
14 1 01.10.
WHTYKITASD https://m.edsoo.ru/ff0cab82
KonTponsHast pabora mo Teme « MarHUTHOE TIOJIE. Bbubmmorexa [IOK
15 1 1 02.10.
DNIEeKTPOMarHUTHAsE UHIYKIHSD https://m.edsoo.ru/ff0cad58
16 CBo0OoHbIE MexaHuuecKue kojiebanus. ['apMoHueckre 1 06.10. bubnuorexa [IOK
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KoyieOaHus. Y paBHEHNE TApMOHUYIECKAX KOJIEOaHHH.
[peBpamnieHue SHEPrun

https://m.edsoo.ru/ff0caf06

17 IIpy>XUHHBII 1 MaTEeMaTHUECKUI MaSTHUKHU. 08.10.
JlabopatopHas pabota «}ccnenoBaHue 3aBUCUMOCTH TIEPHOIa
18 MaJlbIX KojieOaHui rpy3a Ha HUTH OT AJIMHBI HUTH U Macchl 09.10.
rpy3a»
19 Pemenne 3ana4 no reme «MexaHuuecKHue KOIeOaHUDY 13.10.
20 Brinysxnennsle konebanus. Pezonanc. Permenne 3amau 15.10.
KosebatenpHbir KOHTYp. CBOOOIHBIC 3EKTPOMATHUTHBIC
11 5 P 5 P A 16.10 bubnuoreka [IOK
KoJieOaHMs B ACATFHOM KOJeOaTeIbHOM KOHTYpe. AHAIOTHS .10.
P https://m.edsoo.ru/ff0ch820
MEXKIy MEXaHUYECKUMH H DJIEKTPOMArHUTHBIMH KOJICOAHUSIMH
®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTHH B UACATBHOM Bubmmorexa LIOK
22 20.10.
KoJie0aTebHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpencraBnenne o 3aTyxaromux KoiebaHusX. BeIHYKIeHHBIC Bbubmmorexa [IOK
23 22.10.
3JIEKTPOMATrHUTHBIE KOJICOaHHS https://m.edsoo.ru/ff0cbb86
24 Pemienue 3aau "XapakTepucTHKHU 371-M KoseObaHui" 23.10.
25 ITepemeHHBIH TOK 05.11.
CuHyCOUIATBHBIN IEPEMEHHBIH TOK. MOIIHOCTD ITIEPEMEHHOTO
2% yA s P . B P 06.11 bubnuoreka [IOK
TOKa. AMIUTUTYTHOE U ICHCTBYIOIIEE 3HAUCHUE CHIIBI TOKA U A1.
I A 4 https://m.edsoo.ru/ff0cbd34
HaIpsDKeHUS
27 Tpaucdopmarop. [IpoussoacTBo, nepenava U moTpedICHNE 10.11
NEKTPUYECKON SHEPIrUU o
YCTpoicTBO M ITPaKTHYECKOE MPUMEHEHNE IIEKTPUIECKOTO
23 p P P . P 1211 bubnuoreka [IOK
3BOHKA, TeHEPaTOpa IIEPEMEHHOI0 TOKa, JINHUN A1,
patopa fiep https://m.edsoo.ru/ff0cc324
JJIEKTpoIepeaay
OKOIOrHYECKUE PUCKHU NTPH IIPOU3BOCTBE 3IEKTPOIHEPTUHL.
29 KysbTypa HCoIb30BaHus 3JIEKTPOIHEPTHH B MOBCCTHEBHOH 13.11.
KHU3HU
30 Pemenue 3aau "JnekTpoMarHUTHBIE KOneOaHus" 17.11.
MexaHu4ueckue BONHBI, yCI0BUSA pacnpocTpanenus. [lepuon.
31 C Y pactipocTp H PUOA 19.11 Bubmmoreka [IOK
KOpPOCTh PACHPOCTPaHEHH U JUITMHA BOJIHEL [lomnepeunsie u A1.
p pacipoctp P https://m.edsoo.ru/ff0cca54
TIPOIOIIHBIE BOJTHBI
3Byk. CkopocTh 3ByKa. 'poMKOCTh 3ByKa. BbicoTa ToHa. bubnuoreka [TOK
32 20.11.
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
33 Pemenue 3amau "Mexannueckue BOJIHBL" 24.11.
34 DNeKTPOMAarHUTHBIC BOJHBI, X CBOMCTBA M CKOpOCTh. [lIkana 26.11 Bbubmmorexa [IOK

QJICKTPOMAriMTHBIX BOJIH

https://m.edsoo.ru/ff0ccfe0
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[IpuHIUTE paAUOCBs3U U TeNeBUACHU. Pa3BuTHE CpencTB

35 27.11.
cBsi3u. Pagmonokanns
36 Pemenue 3anay "DnekTpoMarHUTHbIE BOJTHBI" 01.12.
bubmnoreka [TOK
K K 2.
37 OHTpoJIbHAs padoTa «KonebaHus 1 BOITHBD) 03 htths://m.edsoo. ru/F0cc6 S
IIpsmonuHelHOE pacpoCTpaHEHNE CBETa B OTHOPOTHON bu6morexa IIOK
38 . 04.12.
cpene. Toueunsrit nctoynuk cBeta. JIyd ceta https://m.edsoo.ru/ff0cd350
OtpaxeHue cBera. 3aKOHBI OTpaxkeHHs cBeTa. IlocTpoeHune bubnuorexa [TOK
39 . 08.12.
N300paKEHUH B TTIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
40 IIpenomnenue cBeta. [lonHOE BHyTpeHHEE OTpaXKeHHE. 10.12 Bbubmmorexa [IOK
[penenbHBIM yro MOJTHOTO BHYTPEHHETO OTPaKCHHS o https://m.edsoo.ru/ff0cd 716
41 JlabopaTopHas paboTa «VI3MepeHne oKa3aTeNs MPeIOMICHUSI L2 Bbubmmorexa [IOK
CTEKIIa» o https://m.edsoo.ru/ff0cd67a
47 Jlunzel. [Toctpoenue nzoOpaxkeHuit B inH3e. PopMya TOHKOI 15.12 bubnuoreka [TOK
JIMH3EL. Y BEINUEHUE JTUH3EI o https://m.edsoo.ru/ff0cddle
43 Pewenue 3agau Ha noctpoenue no reme "JIunza" 17.12.
44 Pemenue 3anay Ha popMyITy TOHKOM JIMH3BI 18.12.
45 JlabopatopHas pabota «VcciaemoBanue cBOMCTB H300paKeHHUN 212
B JIH3aX» o
46 Pemenue 3amau "['eomerpruueckas ontuka" 24.12.
47 Hucnepcus cBera. CioxkHbIH cocTaB 6enoro cera. Lger. 7512
JlabopaTopHas pabota «HabroneHre JUCIIEPCHU CBETa» o
WuTepdepenmms cBera. Audpaxims cBeta. AudpaxnrmonHas Bbubmmorexa [IOK
48 .. 29.12.
peméTka https://m.edsoo.ru/ff0ced22
49 Pemenne 3anay no teme «HTepdepenuust u qudpaxums 12.01
CBETa» .01.
Bubmmorexa [IOK
I1 T 14.01.
50 OTIepevHOCTh CBETOBBIX BONH. [Tossipu3anust ceta 0 htths://m.edsoo.ru/fl0cf02e
51 Pemenue 3anau "BonHoBble cBolicTBa cBeTa” 15.01.
5 Onrtuyaeckre NpruOOPHI U YCTPOICTBA U YCIIOBHS X 19.01
0€3011acHOTO PUMEHEHHUS o
['paHHIBI MPUMEHUMOCTH KITACCHYECKOW MEXaHUKH. bubaunoreka [JOK
53 . 21.01.
ITocTynaTsl cielagbHOU TEOPUN OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0ct862
OTHOCHUTEIHHOCTH OTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U Bbubmmorexa [IOK
54 22.01.
COKpAIleHHE UTHHBI https://m.edsoo.ru/ff0cfa42
55 DHeprus 1 UMITYJIbC PEIATUBUCTCKOM YaCTHIbI. CBSI3b MACChI C 26.01 Bubmmoreka LIOK

SHEPrHeH ¥ UMITYJIECOM. DHEPrusl MOKOs

https://m.edsoo.ru/ff0cfc68
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56 Pemenne 3amau CTO 28.01.
57 KonrponbHas pabora «OnTrka. OCHOBBI ClIEIMANTBEHON TEOPUU 29.01. bubnuorexa [IOK
OTHOCHTEIILHOCTHY https://m.edsoo.ru/ff0cf6f0
58 ®otonsl. opmyna [Inanka. DHeprus 1 uMiyibc GoToHa 02.02. E;6::I;I/(;:ii(.)r§/ ff0ctel6
59 OtkpeiTre U uccnenosanue Goroaddexra. Ombiter A. T 04.02. bubnnoreka [JOK
Cronerosa https://m.edsoo.ru/ff0cffc4
60 3akonsl horordpderra. YpaBHeHHe DUHIITEHHA JJIs 05.02. bubaunorexa [JOK
tdoroaddexra. «KpacHas rparumay porodrddexra https://m.edsoo.ru/ff0d015e
61 Penrenue 3amau "®orosaddext” 09.02.
2 Hasmenne ceeta. Onprtel I1. H. JleGeneBa. Xumudaeckoe 11.00. bubnuoreka [TOK
JIEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
63 TexHnveckue ycTpolCcTBa M MPAaKTHYECKOE NPUMEHEHNE: 12.00.
(hotosneMeHT, (POTOAATUHK, COTHEUHAsI OaTapesi, CBETOAUO
64 Pemenue 3ana4 mo Teme «DJ€MEHTHI KBAHTOBOW OMTUKI 16.02. E??f;ﬁ:ii?ri /£0d0302
65 Mopenb aroma Tomcona. Onbitel Pesepdopaa o paccesHuio 18.02. bubnuorexa [TOK
o-gactull. [InmaneTapHas Mozenb aToma https://m.edsoo.ru/ff0d091a
66 Ioctynatst bopa 19.02. E:tﬁ:j;z:ii(.)ri /£0d0afa
67 W3nyuenne u nornomeHue (GoTOHOB MPH Iepexoie aToMa ¢ 25.02. bubmmorexa [IOK
OJTHOTO YPOBHS DHEPTUH Ha JPYTOH. https://m.edsoo.ru/ff0d0afa
68 Buns! ciektpoB 26.02.
69 Pemenne 3amaq "OHeprus atoma" 02.03.
BounHoBbIe cBorcTBa YacTuil. BonHbl ne Bpouis.
70 KopnycKynﬂpHo—BOHHOBo;nyaan.Z[CHOI:ITaHﬁoe " 04.03. Bubamorexa LIOK
https://m.edsoo.ru/ff0d0ca8
BEIHY)KJICHHOE U3TyUCHUE
71 OtkpeiTHe paguoakTHBHOCTH. OnbITH Pe3epdopaa mo 05.03. bubnnorexa [JOK
OTIpeNIeIEHUIO COCTAaBa PAHOAKTHBHOTO H3ITyUCHHS https://m.edsoo.ru/ff0d0fd2
7 CsomicTBa anbda-, 6eta-, ramMmMma-u3iaydeHus. Brnusaue 11.03.
PannoaKTUBHOCTH Ha )KUBBIE OPTaHU3MBI
73 OTKpbITHE IPOTOHA U HEUTPOHA. M30TOMbI. Anb(a-pacma. 12.03. i:tl@::l;/:.e;ias(l)lo(.)ri/ 041162
74 DJeKTPOHHBIN M IO3UTPOHHBIN OeTa-pacmnaz. I'amma- 16.03.
W3ITyYeHHE.
75 OHeprus cBA34 HYKIJIOHOB B siipe. SaepHble peakiuu. 18.03. Bubamorexa LIOK

https://m.edsoo.ru/ff0d1356
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76 Pemenne 3amaq "Pacuér sHeprum cBs3u" 1 19.03.
77 KonTponbHas pabota ATOM U aTOMHOE SIIPO 1 23.03.
73 SnepHblii peaKTovp. [Ipo6emsl, TepCIeKTUBEL, IKOIOTHIECKHE | 25.03.
ACTIEKTHI SIICPHOI SHEPTETHKH.
OnemeHTapHbIe YacTULBL. OTKpBITHE TO3UTPOHA. MeTo b
79 HaOJIOICHUS U PETUCTPALINH 3JIeMEHTapHBIX YacTul]. Kpyribrii 1 26.03. Bubnmoreka LIOK
cron «PyHIaMeHTa bHbIC B3aUMOICUCTBHS. EAUHCTBO https://m.edsoo.ru/ff0d0e38
(U3HYECKOH KapTHHBI MUPa
Oranel pa3BuTths actponomud. [lpuknanHoe u
20 MHUPOBO33pEHYECKOE 3HaUCHUE acTpoHOMUH. Bua 3B€31H0r0 1 06.04.
HeOa. Co3Be3us, sIpKUe 3BE3/IbI, IIAHETHI, MX BUIAMOE
nBikenne. ColHeYHasi cucremMa
81 Com{ue. ConreuHas akTUBHOCTE. McTounuk sueprun CoHIa | 08.04.
U 3BE3]
3BE3/1bI, KX OCHOBHBIC XapaKTCPUCTHKH. 3BE3/IbI TJIABHOU
2 MOCIIeZIOBaTeILHOCTH. BHYTpeHHEE cTpoeHuE 3BE3 . | 09.04.
CoBpeMeHHbIE NIPEICTABICHHS O IPOUCXOXKAECHUN U 3BOJIFOLIIH
CounHIia 1 3B€37
Mieunsi [TyTe — Hama [Nanaktuka. [TonoxeHne U IBUKEHUE
83 Connna B INanakTuke. I'anaktuku. UepHble ABIPHI B sSApax 1 13.04.
rajakTUK
%4 Bcenennas. Pas6eranue ramaktuk. Teopust Bonpmoro B3peiBa. 1 15.04.
PenukroBoe m3nyyenue. MerarajgakTuka
85 Hepemennsle npo6iaeMbl aCTPOHOMUHU 1 16.04.
86 «DIIEMECHTHI aCTPOHOMHUH U acTPOPU3UKN» TecT 20 MUH 1 20.04.
O6o06maromuii ypok. Pons pusuku u actpoHoMun B
87 SKOHOMHYECKON, TEXHOJOIHYECKOM, COL[MAIBLHON M dTHYECKON 1 22.04.
cdepax IesITeNIbHOCTH YelIOBEKa
28 O606Lualouu:u71 YPOK. leJIL U MecTO ()U3UKHU M aCTPOHOMHUH B 1 23.04.
COBPEMEHHOW Hay4YHOI KapTHHE MHUpPa
89 HroroBast KOHTpOIBbHAS paboTa 1 27.04.
90 IToBTOpenune. MarautHoe moJje. 1 29.04.
91 IToBTOpEHUE. DNEKTPOMarHUTHasI UHAYKLUS. 1 30.04.
92 3aK0H 3JeKTPOMAarHUTHON MHIYKIIUN 1 04.05.
93 Konebanust. 1 06.05.
94 Konebanus 1 07.05.
95 Bomnust 1 13.05.



https://m.edsoo.ru/ff0d0e38

96 Bounnst 1 14.05.
97 Ddotoaddexr 1 18.05.
98 AToMHas pu3nKa 1 20.05.
bub6mmoreka [IOK
99 KsanroBast pusnka. DeMeHTHI aCTPOHOMHH U acTPODUIUKH 1 21.05. httns://m.edsoo. ru/F0d 1784
100 HtoroBsliil ypok 1 25.05

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

100
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MMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJILHOMN ITPOT'PAMMBbBI

11 KIIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
poBep o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeIHero o01ero 0opa3oBaHus
pe3yJibTara

11.1

JleMOHCTpHpOBaTh Ha MpuUMepax pojb M MecTo (U3UKH B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHHUKH U
TEXHOJIOTHM, B IPAKTUYECKON AEATEIBbHOCTU JIIOAEH, LEIOCTHOCTh M EIUHCTBO
(hu3HUecKoi KapTUHBI MHpa

11.2

Y4YHUTHIBATh TPAHHIIBI MPUMEHEHHSI M3YYCHHBIX (DU3MUECKUX MOJCNCH: TOYCUHBIH
ANIEKTPUUYECKUI 3apsi, siAepHast MOJIENIb aTOMa, HyKJIIOHHAsE MOJIENIb aTOMHOTO sijipa
IIPH pelIeHuU (PU3HUECKUX 3a7a4

11.3

Pacno3naBate (u3nueckue sBICHUS (TIPOLECCH) U OOBSACHATH MX HAa OCHOBE
3aKOHOB DJIEKTPOJAMHAMHUKU M KBAaHTOBOH (DM3HKH: JIEKTpUYECKass MPOBOIUMOCTD,
TCIIJIOBOC, CBCTOBOC, XHMMHUYCCKOC, MArHuTHOC ﬂeﬁCTBHH TOKa, B3aHMOI[efICTBHC
MarHuTOB, OJJIGKTPOMArHWTHAasE WHAYKIHWS, JEHCTBHE MAarHUTHOTO IIONSl Ha
IpOBOAHUK C TOKOM H I[BH)KyH.IHfICH 3apsan, SJICKTPOMAIrHUTHBIC KOHGG&HI/HI u
BOJIHBI, TPSIMOJIMHEHHOE pACIpOCTPaHEHUE CBETa, OTPAXKCHHE, NPETOMIICHUE,
uHTepdhepeHys, audpakuus U [OIApH3alMs  CBETa, JAMCIEpCUsi  CBeTa,
dhotoanexkrpuueckuii 3pdext (pororddexr), cBeToOBOE AaBICHUE, BOZHUKHOBEHUE
JUHEHYaTOr0 CIEKTpa aroMa BOJOpPOJAA, eCTECTBEHHass M HMCKYyCCTBEHHAS
PaaAOaKTUBHOCTD

11.4

OnuceiBaTh HU3YYCHHBIC CBOIiCTBa BCIICCTBA (BJ'IGKTpI/ILIGCKl/Ie, MAarHuTHBIC,
ONTHYECKUE, AIEKTPUUECKYIO MIPOBOJIUMOCTh pa3IUYHBIX cpen) u
OJICKTPOMArdMTHBIC ABJICHUA (HpOHGCCBI), HCIIOJIB3YA (1)I/ISI/I'~I€CKI/IG BCIIMYHNHBI:
AJEKTPUUYECKUN 3apsill, CUJIa TOKA, BJIEKTPUUYECKOE HAMNPSIKEHHUE, AIIEKTPUUECKOE
COTIPOTHUBIIEHUE, PA3HOCTH MOTeHIHANIOB, D/[C, paboTa Toka, MHIYKIIMSA MAaTHUTHOTO
nons, cuwia Awmnepa, cuia JlopeHua, HWHIYKTUBHOCTb KaTYyIIKH, HHEPrusd
OJICKTPUYCCKOIr0O W MAarHMTHOIO noneﬁ, nepuoaq MW 4YacTtrorTa KoneOaHuii B
KojeOaTenbHOM KOHType, 3apsi M CHJa TOKa B TMpOIecce TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KOJIeOaHU, (DOKYCHOE PACCTOSIHUE W OMTHYECKAsl CUJia JIMH3BI,
MpU ONUCAHUU TPABUIBHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIIOJIb3YEeMbIX
BEINYNH, HX o0o3HaueHusa " CAWHUIBI; YKa3bIBaTb q)OpMy.]'II)I, CBSA3BIBAIOIINC
JaHHYI0 (PU3MYECKYI0 BETUYHMHY C IPYTUMH BeTMYHHAMHU

11.5

OnuceiBaTh U3y4yEHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIONb3Ysl (PU3HUECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMATrHUTHBIX BOJIH, JUJIMHA BOJIHBI M 4YacTOTA CBETA,
SHEpPrus U UMIyJbC (HOTOHA, NEPHOJ MOIypaciaia, SHEPTUs CBA3M aTOMHBIX fJIED;
IpH ONUCAaHUHM TIPABUIBHO TPAKTOBATh (PUIUYECKUH CMBICT MCIOIb3yEMbIX
BEJIMYMH, MX OOO3HAYeHMs] M EIUHMIIBI; YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (PU3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, BBIYHMCISATH 3HAYCHHE
($u3nyecKOil BeTNYMHbI

11.6

Ananmm3upoBaTh GU3NYECKHUE MTPOIECCHI U SBJICHUS, UCIIONIB3Ys (DU3NICCKHIE 3aKOHBI
W mpuHOUNBL 3ak0oH OMa, 3aKOHBI TOCIEAOBATEIBHOIO ¥ TapauIeIbHOTO
COCJIMHEHUSI TPOBOTHHUKOB, 3akoH Jkoyns — JleHIa, 3aKOH 3JEKTPOMAarHUTHOU
WHIYKIAH, 3aKOH TPSMOJIMHEHHOTO PaclpOCTPAaHEHUS] CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI NPEJIOMIICHUS CBETa, ypaBHeHHE OWHIITEHHa it (poTorddexra,
3aKOH COXpaHEHUs JHEPrHH, 3aKOH COXPAHEHUS HMITYJbCa, 3aKOH COXPaHCHUS
AJNIEKTPUYECKOTO 3apsifa, 3aKOH COXpPaHEHHUS MacCOBOTO 4YHcIa, MocTynarbl bopa,
3aKOH PaJMOAKTHUBHOTO pacraja; Mpy 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €Tr0 MaTEeMaTHYEeCKOE BBIPAKCHHE W YCIOBUS (TpaHHIBI, OOJACTH)
IPUMCHUMOCTH




11.7

OHpG}ICJ’IﬂTL HaIpaBJICHUEC BCKTOpa WHAYKIUW MArHuTHOT'O IIOJIA IPOBOAHHKA C
TOKOM, CHJIbI AMHepa 1 CHUJIBI HopeHua

11.8

Ctpouth W omuchiBaTh H300pakeHHE, CO3/1aBaeMO€ IUIOCKUM 3epKajoM, TOHKOU
JIAH30U

11.9

BrBINOAHATE SKCIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3NYECKUX SBJICHUM U TIPOILIECCOB C
WCIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX H3MEpPEHHi; Mpu 3TOoM (OPMYJIUPOBATH
npobneMy (3afady) W THIOTE3y Yy4eOHOTrO SKCIEpUMEHTa, COOMpPATh YCTAaHOBKY U3
MIPETI0KEHHOT0 000PYI0BaHUS, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI

11.10

OcCy1ecTBIATh NPSIMbIE U KOCBEHHBIE M3MepeHusl (M3UUYECKUX BEIIUYUH; MPU ITOM
BBEIOMpATh ONTUMATBHBINA CIIOCOO M3MEpPEHUs M WCIOIh30BaTh M3BECTHBIC METOIBI
OIIEHKH MOTPEIIHOCTEN N3MEPEHU M

11.11

HccnenoBaTh 3aBHCUMOCTH (DU3MYECKHX BEIUYMH C HCIIOJIB30BAHHEM TPSMBIX
WU3MEPEeHUH; MpH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTAThI
MOJTYYEHHON 3aBHCHUMOCTH (PU3WYECKHX BEIWYMH B BHUJE TaONHUIl U TpaduKOB,
ACJaTh BBIBOJBI IIO PE3YyJIbTaTaM HCCIICIOBAHUS

11.12

CobmronaTe mpaBuia O€30MAaCHOTO TpyJa IMpPH IPOBEACHUU HCCIECIOBAaHUN B
pamMKax y4eOHOTO DSKCIIEpUMEHTa, Y4eOHO-HCCIEAOBATENbCKOW M TPOEKTHOM
ACATCIIBHOCTU C HCIOJIb30BAHHUECM U3MCPUTCIBbHbBIX yCTpOﬁCTB )41 na60paT0pHor0
00opy0BaHUS

11.13

Pemarp pacuérHble 3a7auM C SIBHO 3aJaHHON (PU3NYECKOM MOJEJbIO, MCIIONb3YS
¢u3nyeckue 3aKOHbl U MPHUHLMUIIBI, HA OCHOBE aHaJM3a yCJOBHUS 3aJlaud BHIOMPATH
(bU3MYECKYIO0 MOJIENb, BBIIEISATh PU3NUYECKUE BEIMYUHBI U (POPMYIIbl, HEOOXOUMbIE
JUlg €€ peuleHMs], IPOBOAMTH PACU€Thl M OLEHUBATh PEaJbHOCTH IIOJYyYEHHOTO
3HaYeHUs! GU3NYECKOMN BETUUNHbI

11.14

Perrate KayecTBEHHBIC 3aJaud: BBICTPAUBATH JIOTMYECKH HEMPOTHBOPECUUBYIO
[IETIOYKY PaCCyKIACHUH C OMOpOW Ha H3YyYCHHbIC 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3nyeckue BICHUS

11.15

Hcnonp30BaTh TpU peHIeHWH YYEeOHBIX 3aJad COBPEMEHHBIE WH(OPMAIMOHHBIE
TEXHOJIOTMM Il IIOMCKA, CTPYKTYPHPOBaHUS, MHTEPIPETALUU W IPEICTaBICHUS
yu4eOHOM W Hay4HO-TIOMYJAPHOH HH(GOPMAIMH, TOIXYYEHHOW U3 Ppa3IHMYHBIX
VCTOYHUKOB; KPUTUYECKH aHAJIU3UPOBATh M10Jy4aeMyI0 HHPOPMALIUIO

11.16

OOBSCHATh MPHUHLMIIBI JACUCTBUS MAIWH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB;
pasnuyaTh YCIOBUsS UX 0€30MacHOr0 UCHOJb30BaHUs B TOBCETHEBHON KU3HU

11.17

[IpuBoAMTH TpHUMEpPHI BKJIAJa POCCHUCKHUX M 3apyOekHbIX Y4EHBIX-(PU3MKOB B
pa3BUTHE HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOUIEr0 MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJOTUH

11.18

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUSA IO (U3UKE B IMOBCETHEBHOM KHM3HM JUIS
oOecnieueHus 0€30MacHOCTH MpU OOpallleHud C NpUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMH, JIi COXPAHEHMs 3/0pOBbS M COOJIOJCHUS HOPM HKOJOTHYECKOTO
MOBEICHUS B OKPYJKAIOLIEH cpefie

11.19

PaGortare B rpymnme ¢ BBIMOJHEHUEM Pa3IUYHBIX COIHAIBHBIX POJICH, TUIAHUPOBATH
paboTy TpYIIBL, pPalMOHATIBHO paCHpefeNsiTh OOsI3aHHOCTH U  IUIAHUPOBAThH
JESTEIIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJIeKBaTHO OIICHUBATh BKJIa/ KaXKIOTO U3
YYaCTHHUKOB TPYIIIBI B PEHICHUE paCCMATPUBAEMO MPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA 11 KITACC

Kon
pasnena Koanposepsiemoro sjieMeHTa IIpoBepsiemble 3JIeMeHTHI COEP:KAHUSA
4 OJIEKTPOJMHAMMUKA
MATHUTHOE IOJIE. 9JIEKTPOMATHUTHA S MHAYKIWA
431 IlocTostHHBIE ~ MarHWThHL.  B3auMoAeicTBHE  IOCTOSHHBIX
o MarHuToB
MarnutHoe nose. Bexrop marHuTHOM uHAyKuMU. [IpuHiun
432 cyneprno3uiyy. JIMHUKM MarHuTHOW MHAYKUWU. KapTuHa muHMit
MAarHUTHOM MHAYKIIUH [10JIsl TIOCTOSTHHBIX MAarHUTOB
MarnutHoe 1noJie MpoBOAHUKA ¢ TOKOM. KapTuHa nuHMI nomus
433 JUITMHHOTO TIPSMOTO TPOBOJHHMKA W 3aMKHYTOTO KOJBIIEBOTO
e MPOBOAHMKA, KAaTymku ¢  TokoM. OmbeiT  DOpcrena.
B3aumoselicTBUE IPOBOJIHUKOB C TOKOM
434 Cuyia Ammepa, e€ MOAyJIh M HallpaBJICHUE
Cuna JlopeHna, e€ MoAynb U HampaBieHue. JIBUXKEHHE
435 3apsHKEHHON YacTHUIIRI B OTHOPOTHOM MarHUTHOM Tone. PaGoTa
cunsl Jloperma
4.3.6 SIBneHue SIeKTPOMArHUTHON UHIYKIIUH
4.3.7 [ToTok BeKTOpa MarHUTHON MHIYKIINU
4.3 4.3.8 OJIC mHaayKIwH. 3aK0H JIEKTPOMArHuTHOM MHAYKIMH Papaes
BuxpeBoe nanexrpudyeckoe mone. OJC  uHAyKuMuM B
439 MPOBOJHUKE, JBIDKYIIEMCS MOCTYNaTeIbHO B OJHOPOJHOM
MAarHMTHOM I10JI€
4.3.10 ITpaBuno Jlenna
4311 VHAyKTUBHOCTD. SIBienne CaMOWHTYKITHH. SJ1C
o CaMOMHIYKILHHU
4.3.12 OHeprus MarHUTHOTO TOJIsI KATYIIKU C TOKOM
43.13 DJNEKTPOMArHUTHOE TOJIEe
Texandeckue yCTpoiicTBa: ITOCTOSTHHBIE MarHHUTBI,
43.14 3JIEKTPOMATHUTBI, 3JIEKTPOIBUTATENh, YCKOPHUTEIN DIIEMEHTaPHBIX
YaCTHII, UHAYKIIMOHHAS TIeYb
[IpakTuyeckne paboTel. V3ydeHne MarHUTHOTO TMOJS KaTYIIKH
43.15 ¢ TokoM. MccienqoBaHue AEUCTBHS MOCTOSHHOTO MAarHWTa Ha
o paMKy c TokoM. MccnenoBaHue SBJIEHHUS 3J€KTPOMArHUTHOU
UHIYKIHH
5 KOJIEBAHUW A U BOJIHBI
MEXAHMNYECKUE 1 DJIEKTPOMAT'HUTHBIE KOJIEBAHU I
KonebarenpHas cucremMa. CBo0OoIHEIE KoJiebaHusl.
5.1.1 I'apmonunueckue konebanus. [lepuox, wacrora, aMIUIUTyAa U
(haza xoneOaHmii
5.1.2 IIpyxuHHBII MasTHUK. MatemMaTH4ecKUi MasTHUK
513 YpaBHeHHEe TapMOHHMYECKUX KojeOaHmil. KuHemaTmdeckoe u
T JMHAMHAYECKOE OIMMCaHNe KOJIeOATENBLHOIO IBIKEHUS
[IpeBpaieHyie 3HEPrUM TNPU TAPMOHHYECKUX KOJICOAHMSX.
5.14 CBs3p  aMIUIMTYZBI KOJEOAHWUH MCXOAHOW BEIMYMHBI C
aMIUTMTYAaMH KojieOaHui €€ CKOPOCTH M YCKOPECHHS
51 KonebatenbHpiii  KoHTyp. CBOOOJAHBIE 3IIEKTPOMAarHUTHbIE
515 KOJICOAHUST B HJICATbHOM KOJICOATEIbHOM KOHTYpe. AHANOTHS
o MEXITy MEXaHUYCCKUMHU U JICKTPOMATHUTHBIMHU KOJICOAHHUSIMHU.
®opmyna Tomcona
516 3aKOH COXpaHCHHsS ODHEPTUU B HICATBHOM KOJIeOaTEIbHOM
B KOHTYpe
Bromyxnennsle  MexaHmdeckne — koneOaHus.  Pesonanc.
5.1.7 Pe3zonancHass kpuBas. BbIHYXJIEHHbIE 3JIEKTPOMArHUTHBIE
KoJIeOaHus.
5.1.8 ITepemennplii TOK. CHHYCOHMJIAIBHBIN TIEpEMEHHBIN TOK.
519 MOoIHOCTh MEPEMEHHOTO TOKa. AMILTUTYTHOE U JAeHCTBYIOIIEEe

3HAYCHHUEC CHUJIbI TOKA W HAITPSOKCHUA




5.1.10

Tpancdopmarop. [IpomsBoxcTBo, mepemada W TOTpeOICHHE
EKTPUUECKON  PHEPruH.  ODKOJNOTMYECKHE  PUCKH  TIPH
TPOU3BO/ICTBE BIIEKTPUYECKOU SHEPruu. Kynstypa
UCIIOJIb30BaHHMSI DJICKTPOIHEPTHHU B MTOBCEIHEBHOM YKU3HH

5.1.11

TexHuueckue yCTpoHCTBa:  ceiicMorpad, dIEeKTpUIECKHN
3BOHOK, JIMHUH JJIEKTponepeayd

5.1.12

[pakruueckue pabotsl. MccnenoBanne 3aBUCUMOCTH IIEPHUOJIA
MaJlbIX KOJEeOaHWi rpy3a Ha HUTU OT JUIMHBI HUTH M MACChI
rpy3a. HccnemoBaHue TMEPEMEHHOrO TOKa B LENH W3
MOCIIEA0BATENIFHO COCAUHEHHBIX KOHICHCATOPA, KATYIIKH |
pesucTopa

5.2

MEXAHWYECKHWE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521

MexaHuueckue BOJHBI, YCJIOBUA pacmpocTpanenus. [lepuon.
CkopocTh pacmpocTpaHeHHusl W JJIMHA BOJHEL. [lomepeuHbie u
MPOJIO0JIbHBIE BOJHBI

522

Wurepdeperuns u audpakiys MEXaHUIECKHX BOJIH

523

3Byk. CkopocTs 3ByKa. I poMKOCTh 3ByKa. Beicora Tona. TemOp
3ByKa

524

ONeKTpOMarHuTHbIE BOJIHBL. VYcnosust U3JIy4EHUs
JIEKTPOMArHUTHBIX BOJH. B3aumuas opueHTtanus BeKkTopoB E,
B 1 U B 31€eKTpOMarHuTHON BOJIHE B BAKYyME

525

CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXkeHHe,
MIPEIOMIICHUE, TOJsIpU3anus, An(pakius, wuHTepdepeHIns.
CKOpOCTh 3NEKTPOMAarHUTHBIX BOJIH

5.2.6

ITkana JJIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
9JICKTPOMArHUTHBIX BOJIH B TEXHHKE H OBITY

5.2.7

HpI/IHHI/IHLI paguocCBA3u W TCJICBUACHUA. Pa}II/IOHOKaHI/IH.
3J'I€KTpOMaI‘HPITHO€ 3arpsA3HCHUC oxpyma}omef/i Cpeabl

528

TexHuyecknue yCTpPOWCTBA: MY3bIKaJbHbIE HHCTPYMEHTBHI,
yJIBTPa3BYKOBasl JAMArHOCTUKA B TEXHUKE W MEAMIIMHE, pajap,
paauonpuéMHUK, TEICBU30D, aHTeHHA, Tesiedon, CBY-nieun

53

##HPar#HOII TUKA

53.1

[IpsmonuHEHOE pacHpoCTpaHEHHE CBETa B OJHOPOIHOM
cpene. Jlyu cBera

532

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. IlocTpoeHue
1300paXKeHUI B INIOCKOM 3€pKalle

533

Ipenomiierre cBeta. 3aKOHBI MPETOMIICHHS CBeTa. AOCOIOTHBIN
NIOKa3aTesb NPEeJIOMIICHUSI

534

IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIl Yroj IOJHOTO
BHYTPEHHETO OTPaXKEHHUS

535

Hucrniepcns cBera. CiioxxHBIN cocTaB Oemoro cBeTa. LlBer

53.6

Cobuparomme ¥ paccedBalOllue JMH3BL TOHKas JIMH3A.
@dokycHOE pacCTOSIHWE W ONTHYECKas CHia TOHKOW JIMH3BI.
[ocTpoeHne n300pakeHUH B COOMPAIOIINX M PACCEUBAIOLINX
muH3ax. DopMynla TOHKOW JMH3BL. YBEIWUYCHHE, IaBacMoe
JTUH30U

53.7

Hpez[enm MPUMCHHUMOCTH I‘eOMeTpPI‘-IeCKOﬁ OIITUKH

53.8

Wutepdepenimst cBera. KorepeHTHbIE HCTOYHHKH. Y CIIOBHS
Ha6HIOI[eHI/I$[ MAaKCUMYMOB u MHUHUMYMOB B
UHTePPEPCHIIMOHHON  KapTWHE  OT  JBYX  CHH(]A3HBIX
KOI'¢pCHTHBLIX UICTOYHHUKOB

539

Hudpakmus  cBera. JudpaknuoHHas pemeérka. YCIoOBHE
HaOJIIONEHUS] ~ IJIaBHBIX ~ MAaKCHMYMOB  IIpH  HaJeHHH
MOHOXPOMATHYECKOT0 CBeTa Ha AN(PAKIHOHHYIO PELIETKY

5.3.10

Tlonspuzanms cBeTa

5.3.11

Texnnueckue ycTpoiicTBa: O4YKHM, Jyma, (oToammapar,
MPOEKIUOHHBIN anmapaT, MUKPOCKOII, TEIEeCKON, BOJOKOHHAs
OIITHKA, TU(PPAKIIMOHHAS PEHIETKA, TIOJIIPOH]

5.3.12

IIpaktudeckue padboTel. M3MepeHue mokazatens mpeaoMIIeHus.
Hccnenosanue cBOiCTB n300pakeHuit B nH3ax. HaOmronenue
JIMCTIEPCUU CBETA




BJIEMEHTHI CITIELIMAJILHOM TEOPMU OTHOCUTEJIBHOCTU

rpaHI/IL[I)I OPUMCHUMOCTU KJIACCHYECKOU MCXaHHKH.
HOCTyJ'IaTBI TCOPpUU OTHOCHUTCJIBHOCTH: HWHBAPUAHTHOCTH

6.1 MOIyNmsi  CKOPOCTH  CBeTa B BakyyMmMe,  IPHHIUI
OTHOCHTEIIEHOCTH DWHIITeHA
6 6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe/JIeHHEe BPEMEHH U
COKpalleHUE JJIHHBI
6.3 OHeprus ¥ UMITYJIbC CBOOOAHOM YacTHITBI
6.4 CBsI3p Macchl ¢ SHEpruell W MMITyTECOM CBOOOJHOW YaCTHIIEL.
DHeprus MoKosi cBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OITHUKU
711 @®oronsl. @opmyna Ilmanka cBs3u sHeprum (OTOHA C €ro
4acTOTOM. DHEPrHsl ¥ UMITyJIEC (OTOHA
719 OtkpeiTe W wuccnenoBanue Qoroadpdexra. OnbiTel AT
CroneroBa. 3akoHbl hoToddhdekTa
7.1 713 VYpaBuenue OiinmreiiHa s poroaddexra.  «Kpachas
) rpaHuIa» GororddexTa
7.14 Jasnenue ceera. Onbitel [1.H. JIeOeneBa
7.1.5 XUMHYECKOe JeHCTBUE CBETa
716 Texuuueckue  ycTpodcTBa:  (HOTORNIEMEHT,  (POTOHATUHK,
COJHEeYHast OaTapes, CBETOANO
CTPOEHHME ATOMA
791 Mopens atoma Tomcona. OmnbiTel Pezepdopaa mo
) UCCIIEIOBAaHUIO CTpOeHMs aToma. [InanerapHas Mojens aroma
[ocrynater Bopa. W3mydueHue u mormomerne (GOTOHOB mpu
7.2.2 Iepexofie aToMa C OJHOTO YPOBHS SHEPTHH HA Ipyroil. Bumbt
cnekTpoB. CIieKTp ypOBHEH HEPTrHH aTOMa BOJOPOAA
BonnoBele  cBoidictBa  uyactuu. Bonnel  ge  Bbpoiins.
7.2 7.2.3 KopmyckymsipHo-BoTHOBOM myanu3Mm. Judpakuus 3IeKTPOHOB
Ha KPHUCTAJLIAX
724 CrnoHTaHHOE U BBIHYXKJIEHHOE H3JIy4eHHUE. YCTPOHCTBO U
- MIPUHIMN paboTHI Ja3epa
725 TexHuyeckue YCTPOMICTBA! CIIEKTPAJIbHBIN aHanu3
(cekTpockon), 1a3ep, KBAHTOBBIM KOMITBIOTED
7.2.6 [Tpaktrudeckue padoTel. HabmoneHue TMHERIAaTOTO CIIeKTpa
ATOMHOE S1PO
7.3.1 Merto/ 16l HAOJIOICHHS. M PETHCTPALINY MJIEMEHTAPHBIX YacTHIL
OtkpeiTie  paagwoakTuBHOCTH. OmbiTel  Pesepdopma  mo
739 OTIPEIICTICHUIO COCTaBa PaJHOaKTHBHOTO H3iMydeHus. CBoiicTBa
anbda-, 0eTa-, raMMa-U3JTydeHUs. BiusHue pagioaKTUBHOCTH HA
JKUBBIC OPraHU3Mbl
OTkpeITHE TPOTOHa W HeWTpoHa. HykIOHHAs MoOAens supa
733 I'eitzen6epra — MBanenko. 3apsn siipa. MaccoBoe 4UCIO spa.
M3oTomsl
734 Anpda-pacnian. DIEKTPOHHBIM W TTO3UTPOHHBIA OeTa-pacma.
lamMa-m3irydenne. 3aKoH paHOaKTUBHOTO pacnaia
73 735 OHeprusi CBS3M HYKJIOHOB B siipe. SnepHble cuibl. Jledexr
MAacCCHI S/Ipa
7.3.6 Slnepubie peakiuu. [eneHue u CUHTE3 lep
SAnepuriit  peaktop. Tepmosimepubrii curTe3. IlpoOGmemsr u
7.3.7 MIEPCTIEKTUBHI SIIEPHON SHEPTreTUKU. DKOJOTHYECKUE ACTIEKTHI
AACPHON SHEPI'CTUKHU
733 OnemeHTapHBIE YaCTHUIIHL. OTkpeITHE MTO3UTPOHA.
DyHAaMEHTaIbHBIE B3aUMOICHCTBHS
739 Texnnueckue ycrpoiicTBa: mo3uMeTp, Kamepa BmibcoHa,
SUTCPHBINA PeakTop, aToMHasi bomoa
73.10 IIpaktudeckue paboThl. MccrmenoBanue TpekoB dacTull (IO

TOTOBBIM (poTorpadusim)




SJIEMEHTBI ACTPO®U3NKU

8.1

Bun 3Bé3nHoro Heba. Co3Be3nus, sipkue 3BE3MBI, IUIAHETHI, UX
BUIMMOE JIBHOKEHHE

8.2

Conneunas cucrema. [InmaHersl 3emHOM rpynmbl. IlmaHeTsl-
THUTaHTBl U UX CIYTHUKH, KapJIUKOBBIC IIaHETHl. Maible Tena
CostHeuHOW CHCTEMBI

8.3

Counre, horocdepa u armocdepa. CosiHeuHas1 aKTHBHOCTh

8.4

Hcrounuk sueprun ColtHITA B 3BE3]T

8.5

3BE31BI, UX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETUMOCTD,
pamiyc,  Temmeparypa, HMX  B3aMMOCBA3b.  Jlumarpamma
«CIIEKTPAJIbHBII ~ KJIaCC — CBETHUMOCTB». 3BE3IBI  IJIABHOM
TIOCTIEI0BATENIBHOCTH. 3aBUCHMOCTD «Macca — CBETUMOCTB» IS
3BE3]1 ITIABHOW MTOCIIEI0BATEILHOCTH

8.6

Buytpennee crpoenue 3BE3a. COBpeMEHHbIE NPENCTABICHUS O
MIPOUCXOXKICHNH ¥ 3Borormu CoHIA W 3BE37. DTarbl JKU3HU
3BE3]I

8.7

Mrneunsiii [lyts — Hama [Manmaktuka. CrnupanibHas CTpyKTypa
Tanaktuku, pacnpeneneHue 3831, raza u neutu. [lonoxenue u
mewkenue Comnma B [amaktuke. [lmockas um chepuueckas
noacucteMsbl ['aakTuku

8.8

Tuns! ranaxktuk. Paguoranaktuku u kBasapbsl. UEpHbIE IbIpEL B
AJIpax TajJaKkTUK

8.9

Bcenennas. Pacmmpenne  Bceenmennoid.  3akoH  XaO6ma.
PaszGeranue ramaxtuk. Bospact u paanyc Bcenennoi, Teopus
Bonpmioro  B3peiBa.  Mopens  «ropsiueit  BceeneHHOMY.
PenukroBoe usiyueHue

8.10

Macmtabnas ~ cTpykrypa  Bcemennoii.  MeraramakTuka.
Hepeménnpie mpoOieMbl aCTpPOHOMHUHU










YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» ®usuka, 11 kmacc/ Msakumes ['.J1., Byxosues b.b., Yapyrun B.M.; non
penakiueit [TapdpentreBoit H.A. AxuronepHnoe o6miectBo «M3narenbcTBo

«HpOCBGIHGHI/IC»

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

®usuka. 11 knacc. ba3zoBelil ypoBeHs. MeToanueckoe nocoodue

«Coopnuk 3aga4 no pusuke» A.Il.PeimkeBud, [1.A.PrimkeBuy. MockBa
«IIpocsemenue» 2010r.

«KonTponbabie padoTsl o pusuke 10-11 kmace». A.E.Mapon, E.A.MapoH.
«IIpocemenue» 2011 r.

TemaTndeckre KOHTPOIBHBIE K CAMOCTOSTEIbHBIC PAOOTHI O (HU3UKE
O.U.I'pomueBa 10-11 knacc. «Ok3amen» 2012 r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI CETU

HUHTEPHET

1. http://www.fizika.ru - 37eKTpOHHBIC YYCOHHUKH 110 (PU3UKE.

2. http://class-fizika.narod.ru - uaTepecHbIe MaTepUabl K ypokaMm (PU3UKHU MO TEMaM; TECTHI MO
TEMaM; HarJsTHBIE M/M TTOCOOUS K YPOKaMm.

3. http://fizika-class.narod.ru - BUA€OONBITH Ha YPOKaXx.

4. http://www.openclass.ru - mudpoBsie 00pa3oBaTeIbHbIE PECYPCHI.

5. http://www.proshkolu.ru - 6ubnuoreka — Bc€ o npeamery «Duznkay.

®IIOP

Enunas xomnexius LIOP
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