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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢us3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBaHus pa3pab0oTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxke ¢ yu€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMK TpenojaBaHus yuyeOHoro npeamera «Pusuka» B 00Opa3oBaTeIbHBIX
Oopra"usanusax Poccuniickon denepanun, peanu3yommux OCHOBHBIE
o0Opa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 xnaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-ACSTEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPpEAMETHBIM pe3yJbTaTaM
oOy4eHHs, a TaKXKe€ YYUTHIBAET HEOOXOAMMOCTb peaU3aluu MEKIPEIMETHBIX
CBA3€H (UBHKM C €CTECTBEHHO-HAy4YHbIMH Yy4YE€OHbIMU mpenMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE L€ M3y4YeHUs (PU3MKUA HAa YPOBHE CPEAHEro OOLIEro
oOpa3oBaHUsl, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeJMeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYAET:

e IUIAHMpPYEMBIE pe3yJIbTaThl OCBOCHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

* cogepxaHnue yueOHoro npeamera «dusmkay mno rogam o0ydeHuUs.

®duzrka kKak Hayka o HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOIUT
JUI €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SIBIICHHMM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAessieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, ITOJIy4YEHUS] HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMHA CBOMCTBAMU M APYIHX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOM BKJIAaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydaromwuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHbI METOJI MO3HAHUS IIPU BBIIOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHoBy Kkypca ¢wu3ukm s YpOBHS CpEIHEro o0O0Iero oOpa3oBaHUS
NOJIOXKEH pAX HUACH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK IPHUHLHIBI €0
MIOCTPOCHHS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MaTepuall Kypca (pU3MKH
o0beuHEH BOKpYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIsSeTCA
dbopMupoBaHrEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanosiara€T HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMANTAa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C  MHUPOBO33PEHUYECCKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMamMu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ¢dusukum  mpegmnosiaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »sxonocuzayuu peanusyeTcss TOCPEIACTBOM BBEICHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYyXKIACHUs
npo6JieM palroOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTHYECKOI 0€30MacHOCTH.

CrepXHEBBIMU DJIEMEHTaMU Kypca (DU3UKM Ha ypOBHE CPETHEro OOIIEro
oOpa3oBanus SBISAIOTCS (pusmdeckue Teopuu (HopMHUpPOBaHUE MPECTABICHUN O
CTPYKTypE MOCTPOEHUS (PU3HMUECKON TEOpHH, poiau (GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O MPUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOpPHH, JJIisI OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CuCcTeMHO-eSTENbHOCTHBIN TOJIX0/ B Kypce (DU3UKU peanu3yeTcsl MpexkIe
BCETO 3a CUET OpraHMU3allud HKCIEPUMEHTATBLHON AESITEIBbHOCTH O0yYaroluXCs.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB | JIA0OpAaTOpPHBIX padoT,
KOTOpBIE B MIporpamMme 1o (usuke oObeIUMHEHBI B OOMIMN CIMCOK YYCHUYECKHUX
paKkTUYECKUX paboT. BhifeneHne B yKa3aHHOM IepedyHe J1abopaTopHBIX pador,
MPOBOJAMMBIX JUIsI KOHTPOJIE W OICHKH, OCYIIECTBISETCS y4YaCTHUKaMU
0o0pa3oBaTeNpHOTO TMpolecca HUCXOAS M3 OCOOEGHHOCTEW IUTAHUPOBAHHS U
ocHameHus kaOuHera Qusmku. Ilpm dsToM  oOecmeyuBaeTcs  OBJIAJCHUC
0o0yYaronMMuUCs yMEHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHHS, HCCIIEIOBAHUS
3aBUCUMOCTEN (DU3UUECKUX BEJIUYMH M TIOCTAHOBKY OIMBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHME YAENSIETCS PEUICHUIO PACUYETHBIX M KayeCTBEHHBIX
3agad. [Ipu 3TOM 1 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4d C SIBHO
3a/laHHON (PU3NYECKON MOJIEIIBIO, TTO3BOJISIFOIINE TPUMEHSITh U3yUEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesa Kypca, TaKk W MHTETPUPYS 3HAHUS U3
pPa3HbIX pa3zenoB. [[s KauyeCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
00OBsSCHEHHE TPOTECKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpPYIKaromeh
XKU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJAENU Uil CUTYyallMu MPaKTUKO-
OpUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecleYeHHI0 ydeOHOro Tmpoliecca 0a3oBbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeaHEro o0IIero oopa3oBaHus IOHKEH U3y4aThbCsl B YCIOBUAX
OpeIMETHOrO0 KaOWHeTa (PUM3MKM WIA B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
NPEIMETOB €CTECTBEHHO-Hay4YHOro Iukia. B kaOunere (Qu3MKM AOMKHO OBITH
HeoOXonuMoe J1labopaTopHOe OO0OpYyAOBaHHME JJIS BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3HKe YYCHHUECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
00opyoBaHuE.

JlemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEeYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlUW s
UCCJICIOBAaHMUSI ~ M3y4YaeMbIX  SBJIIGHUA ¥  MPOIECCOB, OMIUPHUYECCKUX U
(GbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOecreunBaeTcsi B pacuére
OJIHOTO KOMILJIEKTa Ha JABYyX oOydJarommxcs. TeMaTHdecKHe KOMIUICKThI
7a00paTOPHOTO OOOPY/IOBAHUSI JOJKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaATOPHUH.

OCHOBHBIMU 1IEJISIMU U3y4EeHHS (PU3UKHU B 00111eM 00pa30BAHUHU SIBIISIIOTCS:

e (GopMHpOBaHHE HWHTEpPECa M CTPEMIICHHS OOYYaIOIUXCS K HAyYHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEIUICKTYATbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEJICTABICHUNA O HAYYHOM METOJIC MO3HaHUS U (HOPMUPOBAHKE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYXKAIOLIUM SIBJICHUSM;

e (GOpMHpPOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTara H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3UKH;

e (¢dopMHpOBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3HUecKuX 3HAaHUHM U HAYYHBIX JJOKA3aTEIbCTB;

e (dopMHpOBaHHUE TPEACTABICHUN O PoJiu (GU3UKU JUIS Pa3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHre 3TUX leleld 00ecreynBaeTCsl PElICHUEM CIEAYIOMUX 3a1a4d B

nporiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:



e TpHOOpETeHHEe  CHUCTeMbl  3HaHMM 00  0o0mmMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PHU3UKH;

e (GopMHpOBaHHE YMEHUN TNPUMEHITh TEOPETHUYECKUE 3HAHUSA IS
0oOBbsACHEHMS] (PU3UYECKUX SIBICHUA B TPUPOAE U IS TPUHITHS
MPAKTUYECKUX PEIICHUH B MMOBCEIHEBHOMN KU3HMU;

e OCBOEHHME CIOCOOOB pEIICHHS pa3IMYHbIX 3a7ady C SBHO 3aJaHHOU
dusnyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOMIMX CaMOCTOATEIbHOE
co3JlaHne (PU3HMIECKON MOJICITH, aJICKBATHOM YCIIOBUSM 3a]1a4H;

e TIOHMMaHUE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMUCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOIILYIO
cpeny;

e OBJAJICHUE METOJAMHU CAMOCTOSATENIbHOTO IUIAHUPOBAHUS U IMPOBEICHUS
bu3HUeCKNX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpeTanuu UHGOpMaIliy,
onpeereHus: JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJbTarta;

e CO3JaHMWE YCIOBUHU JUIsl pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOU EATEIBHOCTH.

Ha wusydenune ¢usuku (6a30BbII ypOBEHBb) HAa YPOBHE CPETHETO OOIIETO
obpazoBanus otBoguTcsa 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEI0), B
11 kimacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamme 1o (U3UKE TMEpEeUeHb JIa0OpPaTOPHBIX U
MPAKTUIECKUX pPalbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeeHUusT J1abOpaTOpHBIX pPabOT M OMBITOB € YYETOM HMHAUBHUIYaJbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPXAHUE OBYUYEHUA

11 KIIACC

Paznen 4. JjeKTpoaMHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHuUmMHaAA UHOYKYUA

[locrosiHHBIE ~ MarHuThl.  B3auMoAeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe 1nosne. Bexkrop MarHuTHOM HMHAYKUMH. lIpuHomn cyneprnosuuuu
MAarHuTHBIX TOJed. JINHMM MarHUTHOM MHAYKUMU. KapTWHa JIWHWUNA MarHuTHOM
WMHAYKIUU TOJIS TIOCTOSIHHBIX MAarHUTOB.

MaruutHOe T10J€ MPOBOJHHUKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOrO TOJIA JUIMHHOTO MPSIMOrO0 TNPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, e€ MOAYJb U HalpaBJICHUE.

Cuua Jlopenua, €€ Moyib U HanpaBiieHUE. [[BUKEHUE 3apsyKEHHON 4acTULbI
B OJJTHOPOJTHOM MarHuTHOM MoJje. PaGota cuisl Jlopenna.

SIBneHne 2EKTpOMarHuTHOM HMHAYKIMU. [IOTOK BekTOpa MarHUTHOU
UHAYKUUU. OJEKTPOABIKYLIAs Cujla HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOU
naayknuu dapanes.

BuxpeBoe nanexktpuueckoe Tmosie. OIEKTPOIABMXKYILIAs CUla HHIYKIUU B
IIPOBOJHUKE, JIBMKYILEMCS IIOCTYNIATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHOyKTUBHOCTE.  SIBlIEHME CAMOMHIYKLIMH. OJIEKTPOABWXKYINAs CHJIA
CaMOUHIYKIINH.

DHeprust MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckue YCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMATrHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTApHBIX
YaCTHULl, MHIYKIIMOHHAS T€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKIJIOHEHUE 3JIEKTPOHHOT'O IIyYKa MArHUTHBIM IOJIEM.

JIMHUY MHAYKIMY MarHATHOT'O ITOJISL.

B3anmoneiicTBre 1BYyX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME AIEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenna.



3aBUCHUMOCTh 3JIEKTPOJIBUKYILIEH CHIIBI MHAYKIHUH OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO MOTOKA.

SBneHne cCaMOMHAYKITUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

UccnenoBanue neiicTBUs MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS JIEKTPOMArHUTHON WHTYKIIUH.

Pa3zpnes 5. KosieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMAZHUNHbBIE KOJ1€0AHUS

Konebarenbnas  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konedanus. Ilepumox, wacrtora, ammumryga v (aza KoneOaHUM.
[IpyxuHHBIN MaATHUK. MaTeMaTU4eCKUN MasATHUK. YPaBHEHUE TApPMOHUYECKUX
kosnebanuii. [IpeBparieHue sHepruu Mpu rapMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KoJieOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTHUS MEXAYy MEXaHUYECKUMHU U
AJIEKTPOMATrHUTHBIMU KoJsieOaHusiMU. Dopmyia TomcoHa. 3aKOH COXpaHEHUs
OHEPTUU B UJCATHHOM KOJIEOATEIIbHOM KOHTYE.

[Ipeacrasnenue o 3aTyxaromux KoneOaHusx. BolHyK/I€HHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

Ilepemennpii  TOK. CHHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ U JICHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIPsKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIECKTPUUECKOM
SHEPruu. DKOJIOTUYECKHE PUCKU TMPU MPOU3BOJACTBE ANEKTpodHeprun. KynbTypa
WCIIOIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM YKU3HH.

TexHnueckne yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU SJIEKTpOIiepeay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoyieOATENIbHOM CUCTEMBbl (MIPYKUHHBIN WU
MaTeMaTUYECKUI MasTHHK).

HaGnronenue 3atyxarommx KoaeOaHuii.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CB0OOOAHBIE ANEKTPOMATrHUTHBIE KOJIEOAHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAWHEHUHM PE3UCTOpa, KATYIIKH
WHyKTUBHOCTH U KOHJIEHCATOpA.

Mopens TMHUY NEKTPONEPEAAUH.



Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnegoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 ITOCIEAO0BATENBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMACHUMHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Ckopoctsb
pacnpocTpaHeHrssT W JJuMHA BOJIHBL [lomepedHble W TPOJOIBHBIE  BOJIHBI.
NuTtepdepentus u nudpaxiiyus MEXaHUISCKUX BOJIH.

3Byk. CkopocTth 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHHE, MOJsApU3auus, AUppaKuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIxana 3M€KTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI paaUOCBA3M U TeleBUACHU. Pannookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE M MEAMIIMHE, pajaap,
paauonpuéMHHUK, TEIEBU30p, aHTeHHa, Tesegod, CBYU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpoCTPaHEHUE MONEPEUHBIX U MPOIOIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U peIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepennnu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4aCTOTOM KOJIeOaHMIA.

UccnenoBanne  CBOMCTB  3JEKTPOMATHUTHBIX  BOJIH: OTPAKEHHUE,
npesioMJIeHUE, Moaspu3alus, Audpakuus, MHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. I[IpsmMonnHENWHOE pacHpOCTpaHEHUE CBETa B
OIHOPOIHOM cpene. JIyd cBera. TOUECUHBIN UCTOYHUK CBETA.

OTtpaxkenue cBera. 3akoHbI oTpaxkeHus cBeta. [locTpoeHue n3zoOpaxeHuit B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHUS CBETAa. AOCOTIOTHBIN MOKa3aTeNb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yrojl MOJHOIO
BHYTPEHHETO OTPAKECHMUSI.



Hucnepcus ceeta. CiaoxHbIi cocTaB Oenoro ceeta. LIser.

CobOuparoniie u  pacceuBarouide JuH3bl. ToHkas nauH3a. DokycHoe
paccTostHUE M ONTHYecKas cuila TOHKOW JuH3bl. [locTpoenue uzoOpaxeHUil B
coOMparoluX U pacceuBarolUX JuH3aX. DopMmysia TOHKOW JUH3BI. Y BEJIUYEHUE,
JTaBaeMo€ JTUH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUIYECKON ONTHUKHU.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKH.
VYcaoBus HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEpP(QEpPEHIIMOHHOU
KapTHHE OT JIByX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. [udpakunonHas pemeéTka. YcCIoBUE HaOIIOAEHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuuecKkue YCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyINa,
¢oToanmnapaT, NPOEKIMOHHBIN ammapaT, MHUKpPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, OJISPOU.

Jlemoncmpayuu

[IpssMonMHEIHOE pPAacHpOCTpPAHEHUE, OTPAKEHHWE U MPEJOMIICHHE CBETa.
OnTtuyeckue MpuOOPHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojelb CBETOBOAA.

Uccnenosanue cBONCTB N300pakeHUM B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Ha6nronenue natepdepennmm cera.

HaGnronenue nudpaxiuu ceera.

HaGnronenue aucnepcuu ceera.

[Tony4yeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonmyuyenue cnekTpa ¢ HOMOUIbIO TU(PAKIIMOHHON PEIIETKH.

Habmonenue nosisipuszanuu cBera.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3Mepenune nokazaress nperoMIIeHUs CTEKJIA.

HccnenoBanne CBONCTB U300paKeHUI B JTMH3AX.

Habnronenue aucnepcuu ceera.

Pa3znes 6. OcHOBBI CIeUAJIBLHON TEOPUH OTHOCHUTEJIbHOCTH
['panuibl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  lloctynaTel
CIIEIMAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: HMHBAPUAHTHOCTH MOZYJIA CKOPOCTH
CBETAa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHM U COKpALICHUE
JUTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.



CBsi3b MacChl C SHEPrUel U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPrUs
IIOKOSI.

Paznen 7. KantoBas pusuka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®oronsl. opmyna [lnanka cBsi3u s3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
¥ UMITYJIbC (POTOHA.
OtkpeiTre u uccienoanune Gporodddexra. OmbiTe A. I'. CtoneToBa. 3aKOHbI

dotorddexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpanuiiar
dboTodrddexra.

JaBnenue cBera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JICVICTBUE CBETA.

Texnuueckue yCTpONCTBA U MPAKTHUYECKOE TPUMEHEHHE: (HOTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUO.

Jlemoncmpayuu

®otor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOdPdeKTa.

Ceeronuon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHUIO 0 -4acTHII.
[Lmanerapuas mognens aroma. Ilocrynmarel bopa. M3nmydyeHune w moriomeHue
(GbOTOHOB MpU mepexojie aToMa C OJHOTO YPOBHS JHEPrUM Ha Jpyroil. Bumbl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonnoBelie cBoiicTBa yactuu. Bonnsl ne bpoitns. KopmyckynsipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3Ty4YCHHUE.

TexHnueckre yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI ), Ja3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopuens onsita Pesepdopra.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue mMHeyaThIX CIIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

Habnronenune nuHedaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTpPOEHHUS snpa. OTKpbITHE
panuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa



paanoakTuBHOTrO wu3nyuyeHus. CBoiictBa anbda-, Oera-, ramMma-u3Iy4deHHUs.
Binnsinue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpblTHE  TpOoTOHA W HeWrpoHa.  HykioHHas  mMozens  sapa
I'eiizenbepra—Banenko. 3apsy sapa. MaccoBoe uucio sjpa. M30Tormsl.

Anwsda-pacnan. ONEKTPOHHBIM W TO3UTPOHHBIM OeTa-pacman. [amma-
U3Jly4eHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext macchl siapa.

SnepHble peakuuu. Jlenenue u CUHTE3 sA1ep.

Anepusiii peaktop. Tepmosinepusiii cunTe3. [IpoOGraeMbl U MEPCHEKTUBBI
AJIEPHOM SHEPIETUKU. DKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHKHU.

DneMeHTapHble YacThIlbl. OTKPBITHE O3UTPOHA.

Mertoabl HAOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.

®dyHIaMeHTaIbHble B3aUMOAEHCTBUA. EQMHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuyeckue yCcTpoWCTBa U NMPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, Kamepa
Buibcona, simepHbliii peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CUY€TUnK MOHU3HUPYIOIIMNX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

UccnenoBanue TpekoB yacTuil (1o roTOBBIM (hoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BuThs actpoHomuu. [IpuknaaHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, WX BHUAUMOE
JIBUKEHHUE.

CoinHeuHas cucrema.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TIJIaBHOW MOCIEI0BATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHE
3B&3/1. COBpEeMEHHBIE MPEJICTABICHUSI O MPOUCXOKIACHUU U 3BoJoIuU ColHIA U
3BE3/1. DTaIbl )KU3HU 3BE3]L.

Mueunsiii I[lyTe — Hama I'amaktuka. Ilonmoxenue u aBwxkeHue CoiHIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u xBasapsl. YEpHBIE OBIPBI B sSApax
raJaKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ma. Paz0eranue rajakTHK.
Teopus bonporo B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnnie npobsieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus



HaGintoienuss HeBOOPYKEHHBIM IJ1a30M C HCIOJB30BaHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH JJIs1 OTIPEAENICHUS TI0JI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3usa CEeBEpPHOro MOJIylapus U IpKUe 3BE3/bI.

Hab6ntonenus B Teneckon JlyHsl, mnanet, Miieunoro Ilytu.

O06o0maromiee NOBTOPEeHUE

Ponp ¢u3uku u acTpoHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOMH,
COLIMAJIBHOM M 3TUYECKOHN cepax edaTebHOCTH YeJI0BeKa, poJib U MECTO (U3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOM KapTHUHE MUPA, poib (PU3UUECKON Teopuun
B (OPMHUPOBAHUHU TMPEACTABICHUN O (U3MUECKON KapTUHE MHpa, MECTO
¢u3nyeckoil KapTUHBI MHpa B OOIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyiecTBisercs ¢
y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTUKH,
OUMOJI0THHU, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nonsimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
TeOpHsl, HaOIIOAEHUE, SIKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKIHMH HA OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJHBIE BJEMEHTApPHBIX (DYHKIMI, TPU3HAKK MOA00MS TPEYrOoJbHUKOB,
onpeeeHue MIOMAIN IIOCKUX PUryp u 00bEma Tell.

buonocusa: »nekTpuyeckue SBICHUS B JKUBOM MNpUpPOJE, KojeOaTelnbHbIE
JBIKEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOU NPUPOJE, NECHCTBHE
paaualuy Ha >KUBbI€ OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TEJN, MEXaHU3Mbl OOpa30BaHUA KPHUCTAUIMYECKON PpEHIETKH, CHEKTPaJbHBIN
aHaIN3.

l'eocpagpua: MarHuTHblE TOJKOCA 3€MJIM, 3aJ€KH MarHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKa3aHUE 3eMJIICTPSICCHUI.

Texnonozcua: JAHUM DJIEKTPONIEPENAad, TE€HEPAaTOp NEPEMEHHOrO TOKa,
JIEKTPOJBUTATENb, WHAYKLUOHHAS I€4Yb, pajap, paJuoONpUEMHHK, TEJIEBHU30P,
aHTeHHa, tenedoH, CBY-meub, NMpOEKIMOHHBIM anmapar, BOJOKOHHAs OITHKA,
coJIHEeyHas OaTapes.



IINTIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA MNPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypOBHE CpETHETO OOIIero
oOpa3zoBaHusi (0a30BbIM YpPOBEHb) JOJKHO OOECHEUUTHh JTOCTUXKEHHE CIICIYIOIINX
JMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloIUXCSd PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUH, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
ONBITA U ONbITA IESITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TPa)KAaHCKOTrO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3aIlNY;

YMEHHUE B3aMMOAECHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSIMA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOILIECHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3ndecKoi Hayke;



5) Tpy10BOI0 BOCIMTAHMS:

UHTEpPEC K pa3IMuHbIM cdepaMm npodhecCHuoHANbHOW JeATEIbHOCTH, B TOM
YUCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HU;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOM KYJIbTYphl, OCO3HaHHE TJI00aJLHOTO
XapakTepa 3KOJIOTMYECKUX MpodiieM;

IJIAHUPOBAHUE U OCYIIIECTBJICHUE JICMCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA;

pacuIpeHrue OMbITa JEATEIbHOCTH JKOJOTHMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QU3HUKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUYECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YyHOU JeSITeJIbHOCTH, TOTOBHOCTh B MpOIIECCEe
u3ydeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYKD U HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeicTBUA:
CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aKTyaJlH3UpoBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh UEIH AEATEIbHOCTH, 3a/aBaTh IApaMETPbl W KPUTEPUU HX
JIOCTHIKCHHS,
BBIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYUSI B  PACCMATPUBAEMBIX
(U3UYCCKHX SIBICHUSAX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4€TOM aHajdu3a MMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJAMHUPOBAaTh M  BBHIOJHATH pabOTy B YCIOBHUSX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciie1oBaTe/ILCKHE AeiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOYEBBIMU IOHATHUSMH W METOAAMHU
dbu3nuecKoi HayKu;



BJIAJICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOEKTHOM NEITeIbHOCTH
B oOnactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHMS,

BIAJCTh BHJAMH JCATEIHHOCTH TIO TMIOJYYEHUIO HOBOTO 3HAHUS, €r0
UHTEPIIPETAlNY, MPEOOPa30BaHUIO W TPHUMECHCHHIO B Pa3UYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/IaHMH YUCOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATh TNPUIMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUINOTE3y €€ peIIeHUs, HaXOAUTh apTYMEHTHI MJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApAMETPhl U KPUTEPUU PEIICHHUS;

aHAIM3WPOBATh TIOJYUYCHHBIE B XOJIE PEIICHUS 3aJa4d  PE3yJIbTaThI,
KPUTHYCCKU OIICHUBATH UX JIOCTOBEPHOCTD, IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpOBaTH COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHUS;

CTaBUTH MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJNydeHHUS WH(POpMAIUK (U3UIECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIHLHO OCYIIECTBISATh TIOWCK, aHAJM3,
CUCTEMATHU3AIMI0 W WHTEPIPETANi0 WHOOPMAIMKA Pa3IUYHBIX BUAOB U (OpM
IIPE/ICTAaBIICHHUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpPEACTBA  WH(MOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOICHHEM TpeOOBaHW APTrOHOMHUKH, TEXHUKH OE30MMaCHOCTH,
TUTHCHBI, peCypcocOepexeHus, TPaBOBBIX M OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJACpKAaHUS B Pa3IUYHBIX (opMmarax c
y4€TOM HazHAYCHHS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BRIOUPAs ONITUMATBHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3alIiy.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC YYeOHbIe NelCTBHA:
OCYIIECTBIIATH OOIIEHHE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh NPEANOCBUIKM  KOH(DJIMKTHBIX CHTyalud M CMSTr4ath
KOH(JIUKTBIL;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI;

BbIOMpaTh TEMAaTHKY W METOJbl COBMECTHBIX IEHCTBHI C y4ETOM 0OLIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

NPUHAMATh II€TH  COBMECTHOM  JIEATEIBHOCTH, OpPTaHU30BHIBATH U
KOOPAMHHUPOBATHh JIEHCTBUS TO €€ JOCTHIKCHHMIO: COCTAaBJATh IUIAH JCWCTBUH,
pachpenenarTb poid C y4€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAauyeCTBO CBOEr0 BKJAJa M KaXKIOTO YYacTHHKA KOMAaHIbI B
OOIIHiA pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE TPOEKTHI, OIEHUBaTh HWACH C TO3UIMH HOBHU3HBI,
OpUTHUHATBHOCTH, TPAKTUIECKON 3HAYNMOCTH;

OCYIIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE TOBEJEHUE B pa3IMYHbIX
CUTYAaIIUSX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIe Y4eOHbIE NeHCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(U3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOATENIBHO COCTaBJIATh IJIAH PEIICHHUS PAcdyE€THBIX M KadueCTBEHHBIX
3a]1a4, MJIaH BBINOJIHEHUS IPAKTUYECKOW pabOThl ¢ y4ETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmIMpsATh paMKH Y4E€OHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEIIIOUYTECHHMI;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULMHA B 00IacTU
(bU3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJeTh HABbIKAMU  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU I OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
peLIeHus;



yMETh OIICHUBAaTh PHUCKHM W CBOEBPEMEHHO IPHUHUMATH PEIICHUS II0 HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHUX TIPH aHAINW3E pe3yIbTaTOB
NESTENHHOCTH;

IPUHUMATH Ce0s, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHTBl JPYTUX TIPU aHajIu3e pe3yJbTaToB
NEeSATENHHOCTH;

PU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporecce moCTHKEHHS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHUS Yy OOyYarONTUXCs
COBEPIIICHCTBYETCS AMOITMOHAJILHBIN HUHTEJICKT, IpEATOoJIaratoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AIMOIIMOHAIILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAIILHON CEpHI,
OBITh YBEPEHHBIM B ce0e;

caMOpEeryJIMPOBaHMsI, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEACHHE, CIIOCOOHOCTH aJanTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHEHUSM U TIPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIH, BKIIOYAIOIIEH CTPEMJICHUE K JOCTHXKCHHIO 1ETH U
yCIexy, ONTHMM3M, WHUIMATUBHOCTb, yMEHHE JCHCTBOBATh HMCXOJS W3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIECH CITOCOOHOCTh MIOHUMATh AYMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peIiaTh KOHPIUKTHI.

NNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00YUarOIIMXCS YMEHUM:

JEMOHCTPUPOBAaTh Ha MpPUMEpPAX poJib U MeCTO (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIIOAEH, LEJOCTHOCTh U E€JUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;

YUUTBHIBaTh TpaHULBl MPUMEHEHUS W3YUYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JIEKTPUUECKUIN 3apsif, Jyd CBETa, TOYEUHbI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sJpa IMpU pPEUICHUU (PU3NYECKHUX
3aj1ad;



pacrno3HaBath (PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU M KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MarHMUTHOE JIEUCTBHS TOKa, B3aUMOJEHCTBUE
MarHuTOB, DJIEKTPOMAarHUTHasT WHAYKUUS, JEHCTBUE MArHUTHOTO TIIOJdS Ha
IIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsll, SJIEKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, TPSIMOJIMHEWHOE PACIPOCTPAHCHHE CBETAa, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJsApU3alUs CBETa, JUCIEpPCUs CBETa,
dbotornexTpudeckuil 3gdext (potoaddexT), cBETOBOE AaBIeHNE, BOSHUKHOBEHUE
JUHENYaToOro CIEeKTpa aTroMa BOJOPOJA, €CTECTBEHHAas M HMCKYCCTBEHHas
PaauOaKTUBHOCTB;

OMKCHIBATh W3YUYEHHBIC CBOMCTBA BEIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO0  NPOBOJUMOCTH  Pa3jIMYHBIX  Cpel) U
AJIEKTPOMATHUTHBIE SABJIECHHS (IIPOLIECCHI), UCIOJIBb3Ys (PU3NYECKUE BEITUUHMHBIL:
IIEKTPUYECKUI 3apsjl, CHJIa TOKA, JJIEKTPHUUECKOE HAaNpPsHKEHHE, JIEKTPUUYECKOE
COTIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, JJIEKTPOABIDKYIIAs cuia, paboTa TOKa,
WHAYKIUST MAarHUTHOTO TMOJjs, cuia Awmrepa, cuia JlopeHla, HWHIYKTUBHOCTH
KaTyIIKW, SHEPIrusl 3JEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEpHOJ U 4YacToTa
KoneOaHuil B KoJeOaTenTbHOM KOHTYpE, 3apsl M Ccuja TOKa B MpoIecce
TapMOHMYECKHUX DJIEKTPOMArHUTHBIX KoOJieOaHul, (OKYCHOE pacCTOSIHHE U
ONTHYECKasi CWJia JIMH3bI, TIPU OMHCAHUU TPABWIBHO TPAKTOBATH (DU3UUYECKUUN
CMBIC]I HCIOJBb3YEMBIX BEJIIMYMH, WX OOO3HAYEHUS W EIUHUIbI, YKa3bIBaTh
(GopMyibl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIMYUHY C APYTrUMHU
BEJINYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HUCIOIb3YS
¢dbu3nyuecKkrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJWHA BOJIHBI U
4acTOTa CBETA, SHEPTUsI U UMIYJIbC (POTOHA, MEPUOJI TOJypacaia, SHEPIHs CBI3U
aTOMHBIX SJ€p, NpPHU OINHUCAHUM MPABWIBHO TPAKTOBATh (PU3MYECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIMUMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEJIWYMHY C JPYTUMHU BEIUYMHAMHU,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUNHBL;

aHAIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBJICHUS, UCIONb3YS (U3HMUECKUE
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI NOCJIEJOBATENBHOTO U HapajlIeIbHOTO
COCIMHEHUs MPOBOJHUKOB, 3aKOH Jkoyns—JleHla, 3aKOH 3IEKTPOMAarHUTHOU
WHIYKIUU, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHe OWHIITEHHaA it doTtodrddexra,
3aKOH COXPAaHEHWsl HHEPruHu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUYECKOr0 3aps/ia, 3aKOH COXpPaHEHUs MacCOBOIO YHCIA, MocTynarsl bopa,
3aKOH paJMOaKTUBHOIO paclaja, Mpu 3TOM pa3iudaTh CIOBECHYIO (POPMYIUPOBKY



3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, OO0JACTH)
IIPUMEHUMOCTH;

ONPENETATh HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO MOJISI IPOBOIHUKA
C TOKOM, cuiibl AMnepa u cuiibl Jlopenna;

CTPOUTh W OMNHCHIBATh HM300pAKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3WYECKUX SIBJICHUN W
MPOLIECCOB C HCMOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX HM3MEPEHUI: MPU STOM
dbopMmynupoBath mpobOeMy/3amadyy ¥ THUIOTE3y YyYeOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIJIOKEHHOTO OO0OpYyIOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYILIECTBIIATh MPSMbIE M KOCBEHHBIC U3MEPEHUs (PU3NUECKUX BEIUYUH, MPU
STOM BBIOMpATh ONTUMAIBHBIA CIOCOO0 U3MEPEHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIeIOBaTh 3aBUCUMOCTH (U3MUECKMX BEIUYUH C HCIOJIb30BaHUEM
OpsIMBIX M3MEPEHUH: MpPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIUYMH B BUJEC TaOJIUIl U
rpaduKoB, AENaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEIOBAHMS;

coOmro/1aTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICTOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKON W IMPOEKTHOU
JESATEIbHOCTU C HUCIIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000py0oBaHuU4,

pemarh pacu€THhIE 3a7a4dl C SBHO 3aJlaHHON (DU3UYECKON MOJEThIO,
UCTIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3MUYECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMbIE JJIsI €€ pPEelIeHUs, MPOBOJUTh PacyEThl U OIICHUBATH PEaTbHOCTH
MOJIYYEHHOT0 3HAYEHUS PU3UYECKON BEIUUUHBI;

pelIaTh KAYECTBEHHBIE 33/1a4M: BBICTPAUBATh JIOTHUYECKH HETIPOTUBOPEUUBYIO
LETIOYKY pACCYXJCHUU C ONOPOM Ha WU3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3nuecKue IBICHUS;

UCIIONB30BaTh  NpPU  pPEIIEHWHM  y4eOHBIX  3aJlad  COBPEMECHHBIC
MH()OPMALIMOHHBIE TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
¥ TIPEJICTaBIICHUS YYCOHOW W HAyYHO-MOMYJISIPHON MH(POPMAIINH, TTOTYYECHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTy4aeMyIo HH(popMaIuio;

OOBSICHSITh TPUHILMIBI JEUCTBUS MAaIllMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3anuyaTh yCJIOBUS UX 0€30MaCHOIO MCIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU,



MPUBOJIUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecredeHus: 0€30MacCHOCTH MpU OOpaIleHWH ¢ MPUOOpPaAMU U TEXHUYECKUMU
YCTPONCTBAMM, NIl COXPAHEHUS 3[I0POBbSI M COOJIIOJIEHUS HOPM DKOJOTUYECKOTO
MOBEJICHUS B OKPY KAIOLIEH CpeJie;

paboTaTh B Tpynme C BHIMIOJTHEHUEM pa3IMYHBIX COIMATIBHBIX PpOJIEH,
IUTAHUPOBATh PadOTy TPYIIBI, PAlMOHATHHO pACHPENCNiTh OOS3aHHOCTH U
IJIAHUPOBAThH JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pACCMAaTPUBAEMOM TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE



11 KITACC

KoaunuecTBO yacoB D1eKTPOHHBIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | | TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazaen 1. JIEKTPOJIUHAMMUKA
MarsuTHOE€ 1ojJe. BuG 110K
HOINOTEKA
1.1 11 1 3
ICKTPOMATHHTHAA https://m.edsoo.ru/7f41c¢97¢
WHYKUUS
Uroro no pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHnudeckue u
bub6aunoreka [IOK
2.1 3JIEKTPOMATrHUTHBIE 9 1
https://m.edsoo.ru/7f41c97¢
KOJIeOaHUsI
29 MexaHn4ecKue u 5 ) bu6mmoreka [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 0) 10 1 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pazzea 3. OCHOBBI CIIEIITUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

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

4.1 DJeMeHThl KBAaHTOBOMU 6 1 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 4
TPOCHHC aToMa https://m.edsoo.ru/7f41c97¢
bu6mmorexa [JOK
4.3 A 5 1
TOMHOE A1po https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIeMEHTHI aCTPOHOMUU U - | bubnmnorexa [JOK
' acTpopu3uKu https://m.edsoo.ru/7f41c97¢c
Wroro no pasaeny 7

Pa3nesa 6. OBOBIIAIOIIEE IOBTOPEHHUE

bubmuoreka [{OK
6.1 Obobuaromee nosroperne 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 6

YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE



11 KITACC

KonunvecTBo yacos D1eKTPOHHBIE
Ne ara upposBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue A nupp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypchl
[TocTostHHBIE MAarHUTHI U UX
B3auMoieicTBre. MaraHuTHoe
. bubmuoreka [JOK
1 nosie. Bektop MarHuTHOM 1
. https://m.edsoo.ru/ff0c9778
MHAYKIWU. JINHUM MarHUTHOU
WHIYKIUU
MarauTHoO€e 1oJie MPOBOIHUKA
) ¢ Tokom. OmbIT Dpcrena. | bubnmoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlabopaTtopHnast pabota
bu6mmoreka [JOK
3 «/3y4eHne MaratuTHOTO MoJs 1 1
https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM
JlelicTBME MAarHUTHOTO ITOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia
4 Awmmnepa. JlabopaTopnas pabora 1 1 bubnuoreka [IOK
«Hccnenosannue neicTBUSA https://m.edsoo.ru/ff0c9ac0O
MOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM)»
JlelicTBEe MAarHUTHOTO MOJISI Ha
5 JBUKYLIYIOCS 3apSKEHHYIO 1 bubnuoreka LIOK

yactuny. Cuna JlopeHua.
Pa6ota cunsl Jlopennia

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DIeKTpOMarHuTHasE HHIYKITUS.
IToTok BeKTOpa MAarHUTHOM
uHaykiuu. JJ1C nHayKImu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykuuu Papanest

JlaGopaTtopHnast pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHON MHTYKIIHN

bub6manoreka [HOK
https://m.edsoo.ru/ff0cal 50

NuaykTUBHOCTS. SIBIEHUE
camounaykiuu. 3J1C
CaMOMHIYKIUU. DHEPrusi
MarHUTHOTO MOJISI KaTYLIKU C
TOKOM. DJIEKTPOMAarHUTHOE
none

bu6morexa [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue yCTporuCcTBa U UX
IIPUMEHEHUE: ITOCTOSIHHBIE
MarHMThI, JIEKTPOMAarHuThI,
JJIEKTPOABUIaTENb,
YCKOPHUTENH JIEMEHTaPHBIX
4aCTHUL, UHAYKIIMOHHA [1€Yb

10

O6o0maromuii ypok
«MarguTtHoe 1oJe.
DNeKTpoMarHuTHas! UHIYKITUSDY

bub6aunoreka [IOK
https://m.edsoo.ru/ffO0cab82

11

KonTponbhas padbota no teme
«MarsauTtHoe 1noue.
aﬂeKTpOMaFHI/ITHaﬂ HUHAYKIOUS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CBo0o1HBIE MEXaHUYECKUE
Kosiebanus. ['apMoHnyeckue
KoJieOaHus. Y paBHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia MajbIX KojaeOaHui
rpy3a Ha HUTH OT JTHHBI HUTH
U Macchl Tpy3a»

14

KonebareabHBIH KOHTYP.
CB00OOIHBIE
AJIEKTPOMATHUTHBIC KOJICOaHUS
B UCaJIbHOM KOJIeOaTEIEHOM
KOHTYpE. AHAJIOTUSI MEXY
MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMU
KOJIEOAHUSIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHeHI/IfI BHCpFI/II/I B
AIeAILHOM K0J1e0aTeIbHOM
KOHTYpE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxaroIuUx
KosieOaHusX. BeHy K 1eHHbIE
MeXaHUYeCKHE KoJieOanus.
Pe3onanc. BeinyxneHHbie
3JICKTPOMArHUTHBIE KOJICOAHMS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cbbl86

17

[lepeMeHHBIN TOK.
CuHyCOMIATbHBIA
MEPEMEHHBIM TOK. MOITHOCTh
MEPEMEHHOT0 TOKa.
AMIUTUTYTHOE ¥ ICHCTBYIOIIICE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

3HA4YCHUEC CUJIBI TOKA U
HaIps>KCHUA

18

Tpancdopmarop.
IIpousBoacTso, nepenaya u
OTpeOIeHUE IIEKTPUUECKOMN
SHEPTrUn

19

YCTpoUCTBO U IPAKTUUECKOE
IIPUMEHEHUE MIEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, JIMHHUI
3JIeKTpornepeay

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKH TIPU
TIPOM3BOJICTBE
anekTposHeprun. Kynerypa
HCITOJIB30BaAHMS
3JIEKTPOIHEPTHUHU B
[TOBCEHEBHOM YKU3HH

21

MexaHuueckre BOJIHBI,
YCIJIOBUS PACIIPOCTPAHEHMS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U IIMHA
BOJIHBL. [lonepeunsie n
IIPOJOJIbHBIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DNIEKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA M cKOpocTh. [1Ikana
3JIEKTPOMArHUTHBIX BOJIH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[IpuHIHKIIBI pauoCBA3U U

24 TeneBuaeHus. Pa3sutue
cpencTB cBs3u. Pagnonokarus

25 KonTtponsHas padora bubnuoreka [IOK
«KonebaHus ¥ BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonuHenHoe

2% pacIpoCcTpaHEHUE CBETA B bu6nuoreka [IOK
OAHOPOJHOM cpene. ToueuHbli https://m.edsoo.ru/ff0cd350
MCTOYHUK CcBeTa. JIyy cBera
OtpaxxeHue cBeTa. 3aKOHbI

7 oTpaxkeHus ceerta. [loctpoenue bubnmnoreka [JOK
N300paKEHUH B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenominienne ceera. [lonHoe

)3 BHYTPEHHEE OTPAKECHUE. bubnuorexa [JOK
[IpenenbHbIA YTOJI MOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKeHUS
JlaboparopHas padoTa

29 <<H3MI;peHI:/IC n(icasaTeJm Bubmmorexa LIOK

https://m.edsoo.ru/ff0cd67a

MIPEJIOMIICHUS CTEKIIa»
JIunsel. [Toctpoenue

30 n300paKeHMIA B JIMH3E. bubnuorexa [IOK
®opmyia TOHKON JTUH3BI. https://m.edsoo.ru/ff0cddle
VYBenu4yeHue JuH3bI
JlaboparopHas paboTa

31 «HccnenoBanue CBONMCTB
U300paXKCHHUI B TUH3AX)

32 Hucnepcus ceeta. CioXHBIN



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cocTas Oenoro cBeta. L[BerT.
JlaGopaTtopHnast pabota
«Habmonenne aucnepcuu
CBETa»

WuTepdepenmus ceera.

Bbu6morexa [JOK

33 Mudpaiums cera. . https://m.edsoo.ru/ff0ced22
JudpakmonHas pemeéTka

34 ITonepe4HOCTH CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonmapusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue Npudopsl U

35 YCTPOMCTBA U YCIIOBUS UX
6€3011acHOTr0 MPUMEHEHUS
['paHnLIBI TPUMEHUMOCTH

16 KJIACCHYECKOW MEXAHUKH. bub6morexa [JOK
[MoctynaTel crienuaIbHOH https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIHLHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. bubnmnorexa [JOK
3ameJieHre BpEeMEHH U https://m.edsoo.ru/ff0cfad42
COKpAIICHHUE JITTUHBI
DHeprusi U UMITYJIbC

13 PEIATHBUCTCKON YaCTHUIIBI. bu6nuoreka [IOK
CBs13b MacChI C YJHEPTHEH U https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPruUs MOKOs
KonTponsnas pabora «Onrtuka.

39 OCHOBBI CIEUATIBHON TEOpUH bubnmorexa LOK

https://m.edsoo.ru/ff0cf610

OTHOCHUTEIILHOCTH

40 ®otonbl. opmyna [1nanka. bubnuorexa [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

DHeprus U UMIyJIbC POTOHA

https://m.edsoo.ru/ff0cfel6

OTKpBITI/IC 1 UCCIICOO0BAHUC

bubmuoreka [{OK

41 . A.T.

Qorospexta. OmpiTe! https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl poTorddexra.

4 YpaBHeHUe DHHIITEHHA TSI bubnmorexa [JOK
dotorpdekra. «KpacHas https://m.edsoo.ru/ff0d015¢
rpanuna» Gorosdexra
Hasnenune cBera. OnbiTe [1. H.

43 Jlebenena. Xumuueckoe bubmmorexa [JOK

- seBa. https://m.edsoo.ru/ff0d04a6
JIEUCTBUE CBETA
TexHuueckue yCcTpoucTea u
MPaKTUYECKOE MTPUMEHEHHUE:

44
¢doroanemeHT, HoToAATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]
Pewienue 3anau no teme

45 «DneMEeHThl KBAHTOBOM bubmorexa HOK

https://m.edsoo.ru/ff0d0302
OTITHKI
Mopens atoma ToMmcoHa.

46 OmnbiTel Pe3epdopaa o bubmuorexa [JOK
pacCeaHUIO O-4aCTHLI. https://m.edsoo.ru/ff0d091a
[LmanerapHas Mozenp aToMa

bu6mmoreka [IOK
47 [Toctynater bopa
Y P https://m.edsoo.ru/ff0dOafa
N3nmydyeHune u moriomeHme
48 ($OTOHOB MpH Mepexojie aTomMa bubnuorexa [IOK

C OZHOTO YPOBHS SHEPTUHU HA
Ipyroi. Buael ciektpos

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfe16
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BoaHOBBIE CBOWCTBA YaCTHILI.
Boubl e bpouis.

49 KopnyckynsipHO-BOJIHOBOH bubmorexa I[IOK
PHyCKyIAp https://m.edsoo.ru/ff0d0ca8
nyanu3M. CloHTaHHOE U
BBIHYKJICHHOE M3TyUCHHE
OTKpBITHE PaTUOAKTHBHOCTH.

50 OmnsiTe Pesepdopaa mo bubnuoreka [JOK
OIIPENEIIEHUI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TyUSHUS
CeomnctBa anbda-, 6era-,

51 ramMmma-usnydeHus. Biausaue
PaZOaKTUBHOCTH Ha )KUBBIC
OpTaHU3MBI
OTkpbITHE IPOTOHA U
HeuTpoHa. M3oTomnbl. Anbga-

52 acraj. DIEKTPOHHBIN U bubmmorexa TIOK
p o Vp https://m.edsoo.ru/ff0d1162
NO3UTPOHHBIN OeTa-pacraj.
l'amma-uznydenue
DHeprus CBS3U HYKJIOHOB B
sape. SlnepHbie peakIum.

53 ane HLII/va eaKTE IIpoGneMsbl bubmmorexa [IOK

p p p- 1P ’ https://m.edsoo.ru/ff0d1356
MEPCIIEKTHBBI, YIKOJIOTUIECCKUE
ACTICKTBHI SIICPHOM SHEPTCTUKU
KoHnTtponbHas pabota
54 «CBeTtoBbIe kKBaHTEI. Du3nka bubnmorera [TOK
) https://m.edsoo.ru/ff0d0e38
ATOMHOTO SIApay»
DJIeMEeHTapHbIE YaCTUIIBI.
55 OTtkpsbITHE TO3UTPOHA. MeTOo b

HaOJIOZICHUS U PETUCTPAIUN



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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OJICMCHTAPHBIX YaCTHUII.
Kpyrislii cron
«DynnameHTaIbHbIC
B3aUMOJEUCTBUA. ENMHCTBO
(GU3MYECKON KapTUHBI MUPA. »

56

Bup 3Bé3nHOro Heba.
CozBesausi, spkue 3BE37pbl,
IIJIAHETHI, UX BUIUMOE
nBrxenue, CoHevHas
cHCcTeMa

57

Comnnue. ConHeynas
AKTHUBHOCTE. VICTOUHUK
sHepruu CoJHIa U 3BE3]

58

3BE3b1, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3]IbI
TJIABHOM MOCIIEI0BATEIBHOCTH.
BuyTpennee cTtpoeHue 3BE31.
CoBpeMeHHbIE NPECTaBICHUS
0 MPOUCXOXKICHUH U IBOJIIOLIUU
ConHua u 38€31

59

Mueunsin [TyTh — Hara
T'amakTuka. Ilonoxxenue u
nemxenne CoHia B
T'amakTuke. ["'anakTuku.
YepHsble ObIpHI B Apax
rajlaKTHK

60

[TpoMexyTouHas aTTecTanusl.
TectupoBanue.

61

Bcenennas. PazOeranue




ranaktuk. Teopus bonbiioro
B3pbIBa. PenukTOBOE
u3inydeHnue. MerarajnakTuka
OMHH

Hepemennsie npo0iaembl
aCTPOHOMHUU

62

KoHnTtponbhas pabota
«DNEeMEHTHI aCTPOHOMUH U
acTpopu3uKm»

63

Ob6o06maromuit ypok. Posb
($U3MKYU U aCTPOHOMMUH B
3KOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COITMAJIbHON
1 DTUYECKOH cepax
JIesITeIIbHOCTH YeJIOBEKa

64

O6o0matromuii ypok. Posb
(bu3HYEeCcKO TEOpHH B
dbopMHUpOBaHUH
IpeCTaBICHU 0 PU3nIecKon
KapTHUHE MUpa

65

O6o0matomuii ypok. Mecto
(U3NYECKOM KapTUHBI MUPA B
00IIIeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOEC

66

PesepBHbIil ypok. MarautHoe
nose. DIEeKTpOMarHuTHas
WHIYKIUS

67

PesepBHblii ypok. OnTuka.




OCHOBBHI CIEITUATBHON TEOPUH
OTHOCHUTEIBLHOCTH

Pesepnbiii ypok. KBanroBas

68 dusnka. DIEeMEHTBI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d1784
ACTPOHOMHUHU U aCTPOPU3UKU
OBUIEE KOJIMYECTBO YACOB 68

[10 ITIPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

11 KIIACC

Kon
MpoBepPsAeMOro
pe3yJbTara

IIpoBepsiemble MpeaAMeTHBIE Pe3YJIbTATHI OCBOEHHSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl CPETHEr0 001Iero 06pa3oBaHMs

11.1

JleMOHCTpUpOBaTh Ha MpUMEpax poidb U MecTo (u3uKu B
(hopMHUpPOBaHMKM COBPEMEHHON HAy4YHOW KapTHHBI MHpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOMN JEATEIbHOCTH

JHO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

Y4uThIBaTh I'PAaHULBl IPUMEHEHUSI U3YUEHHBIX (PU3MUYECKUX MOJIENIEH:
TOYEYHBIN JJICKTPUYECCKUN 3apsijl, sACpHas MOJEIb aToMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (1)I/I3I/I‘IGCKI/IX 3aJa4

11.3

Pacnio3naBate (usnueckue siBneHUs (MPOIEecChl) U OOBIACHATH UX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJUHAMUKMA W  KBAaHTOBOM  (pusmKu:
ANIEKTPUYECKass IPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE JIEUCTBUA TOKAa, B3alMOJICCTBHE MAarHuToOB,
AJEeKTPOMArHUTHAsE MHAYKIUS, JEHCTBUE MAarHUTHOrO TOJs Ha
MPOBOAHMK C TOKOM U JABIXKYIIMHCS 3apsil, 3JIEKTPOMAarHUTHBIC
KOJieOaHUsI W BOJIHBI, TPSIMOJMHEWHOE pacHpOCTpaHEHUE CBETa,
OTpaXEHHEe,  TpeloMiIeHHe, HuHTephepeHIus, Audpakuus Hu
MoJNIsIpU3alusl CBeTa, AMCIEPCUs cBeTa, (OTOAIEKTpUUecKuil hdext
(boTtordexr), cBeTOBOE MaBlIeHHWE, BO3HUKHOBEHWE JIMHEHYATOTO
CHeKTpa aTroMa BOJOPOJa, €CTECTBEHHas U  HCKYCCTBEHHas

pPaarnOaKTUBHOCTDb

11.4

OnuceiBaTh W3y4YEHHbIE CBOMCTBa  BelleCTBAa  (JIEKTPUUECKHE,
MarHMTHBIE, ONTHUYECKUE, DJIEKTPUUECKYI0 IMPOBOAUMOCTD PA3INYHbIX
Cped) M JJIEKTPOMArHuTHBIE SIBIEHHUS (IPOLECCH), HCHOJb3YS
¢busznyeckne  BENWYMHBI:  OJJEKTPUUYECKUH  3aps], Ccuila TOKa,
JJIEKTPUYECKOE  HANPSIKEHHE,  IEKTPUUYECKOE  CONPOTUBJICHHUE,
pasHocTh moteHuumanoB, J/IC, paboTta TOka, MHIYKIMS MarHUTHOTO
nonsi, cuina Ammepa, cwia JlopeHna, HMHIYKTUBHOCTb KaTyIIKH,
SHEPrusl AJIEKTPUYECKOT0 M MAarHUTHOTO IOJIEeH, MepHoJ U 4YacToTa
Kosie0aHUI B KOJIEOATENbHOM KOHTYpE, 3apsj U CUJla TOKa B Ipolecce
rapMOHUYECKHUX  DBJEKTPOMArHUTHBIX  KoJieOaHuM, ¢bokxycHoe

PaCCTOSAHUC U OITHYCCKAsd CHJia JIMH3bI; IIPU OIMMCAHHUH IIPABHUIIBHO




TpakToBaThb (U3NYECKUH CMBICI HCIHOJB3YEMBIX BEJIUYMH, HX
00O3HAYeHHS W CIUHMIBI, YKa3blBaTh (HOPMYJIbI, CBS3BIBAIOLINE

JaHHYIO0 (PU3HUYECKYIO BETMUUHY C IPYTHMMHU BEIMUMHAMHU

11.5

OnuceiBaTh U3y4EHHBIE KBAaHTOBBIE SIBJIIEHUS U IPOLECCHI, UCTIONb3YS
¢du3nUecKkue BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI M YacTOTa CBETa, SHEPIUs M HMMMYJIbC (OTOHA, IMEPUOJ
nojlypacnajna, O3HEprusi CBS3M AaTOMHBIX sJiep; MpPU ONHUCAHUU
MPaBUJIBHO TPAKTOBATh (PM3MYECKUN CMBICT MCIOIb3YEMbIX BEITUYHH,
uxX 0003HAYECHHS U EAUHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (PU3WYECKYIO0 BETUYHHY C IPYTUMU BEIMYUHAMHU, BBIYUCIATD

3HaYCHHE (PU3NICCKON BETUIHHBI

11.6

AHanu3upoBaTh (QU3NYECKUE MPOLECChl U  SBICHUS, MHCIIONb3YS
¢usnueckue 3aKOHBI M HpUHOUNBL  3akoH OMa,  3aKOHBI
[IOCJIEIOBATEIBHOIO M IApPAJUICIIBHOIO COCAVUHEHUS IIPOBOJHUKOB,
3akoH Jxoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKLHH, 3aKOH
MIPSMOJIMHEMHOTO PACIIPOCTPAHEHMS CBETA, 3aKOHBI OTPAXCHUS CBETA,
3aKOHbl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHE  OUHIUTEHHA  JUId
¢doro3dexra, 3aKOH COXpaHEHUS DHEPIHMM, 3aKOH COXPAHEHUS
UMITyJIbCA, 3aKOH COXPAaHECHHUS DJIEKTPUYECKOrO 3apsAna, 3aKoH
COXpaHEHUs  MAacCOBOIO  4YMCJa, TOCTynarsl  bopa,  3akoH
pPaJMOAaKTUBHOIO paclajna, IpH OTOM pa3auyaTb CJIOBECHYIO
(GOopMyIIUPOBKY 3aKOHA, €ro MaTeMaTUYECKOe BBIPAXKEHUE U YCIOBUS

(TpaHuIIBI, 001aCTH) TPUMEHHUMOCTH

11.7

OHpC,Z[eJ'IHTB HAIlpaBJICHUEC BCKTOpa HWHAYKIIMU MATrHUTHOI'O TII0JIA

MPOBOJHUKA C TOKOM, CHJIbI AMriepa v cwiibl JIopeHna

11.8

CTpOI/ITI) U  OIIMCBhIBATb I/1306pa)KGHI/Ie, co3a4aBacMoOC  INNIOCKHUM

3€pKajoM, TOHKOW JIMH301

11.9

BBIMOTHSTE SKCIIEPUMEHTHI 110 UCCIIEAOBAHNIO (PU3NYECKUX SBICHUH 1
MPOIIECCOB C MCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (OopMyIHpOBaTh NpodieMy (3amady) M THIOTE3y Yy4eOHOTo
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEIIOKECHHOTO

000py10BaHusl, MPOBOIUTH OMBIT U (YOPMYITHPOBATH BHIBOIBI

11.10

OcymiecTBisATh NpsIMbIE M KOCBEHHbIE H3MEPEHUs (PU3NUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMANbHBIA CIOCO0 H3MEpPEHUs U

HCIIOJB30BaTh N3BCCTHHIC MECTOAbI OLICHKN HOI‘pGH.[HOCTGfI I/ISMepCHI/Iﬁ

11.11

UccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEIUYHMH C HCIIOJIH30BAHUEM
NpSIMBIX ~ U3MEPEHUH; TpPU ITOM KOHCTPYUPOBATh YCTAHOBKY,

(buKCUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3UUECKUX




BCJINYHH B BUJIC Ta6J'II/IH n Fpa(l)HKOB, ACJIaTh BBIBOJBI IO PE3yJIbTaTaM

HUCCICI0OBaHUA

11.12

Cobmrogate mpaBuia 0€30MaCHOTO TpyJAa TMpU  MPOBEIACHUU
UCCIIEIOBAaHUH B paMKax Y4YeOHOro »SKCIIEpUMEHTa, Y4eOHO-
UCCIIEZIOBATENBCKON U MPOEKTHOW JESATEIBHOCTH C UCIIOIb30BAHUEM

M3MEPUTEIIBHBIX YCTPOUCTB U JJa00PaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aJaHHOM (hPU3MYECKON MOEIbIO,
UCHONB3Yysl (U3NYECKUE 3aKOHBI M TPUHLUIBI, HA OCHOBE aHAJIN3a
YCIIOBHSI  33/la4ll  BBHIOMpAaTh  (PU3MUECKYI0 MOJENb, BBIICIATH
¢u3nueckre BETMUUHBI U (POPMYIIbI, HEOOXOIUMBIE Il €€ peleHHs,
IPOBOJUTH PACYETHI U OLEHUBATH PEAIbHOCTh MOJYYEHHOIO 3HAUYEHUS

(hU3UIECKON BETMYHHBI

11.14

Pemate Ka4eCTBEHHBIE 3a7a4u: BBICTPAauBaTh JIOTUYECKH
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYXKIACHUW C OMOPOW HA HU3yUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHUA

11.15

Hcnonp3oBaTh TpHU  pelmIeHHH YYEeOHBIX 3aJa4  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJIOTUH JUIsl TOHMCKA, CTPYKTYPHPOBAHUS,
UHTEpHpeTallud M MpPEICTaBICHHUS Y4yeOHOM W Hay4HO-NOMYJIIPHON
nH(pOpMaLMY, MOJYYEHHON U3 pa3IUYHbIX MCTOYHHMKOB; KPUTHUECKH

aHAJM3UPOBATh MOTyYaeMyto HH(pOpMAIUIO

11.16

OOBSCHATh NMPUHIUIBI ACHCTBUSI MallWH, MPUOOPOB U TEXHUYECKHUX
YCTPOWCTB; pa3inuyaTh YCJIOBUS HMX O€30MacHOr0 HCIIONB30BaHHUS B

MOBCEIHEBHON KU3HU

11.17

[TpuBOANUTE TpUMEPBI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOPETUYECCKHE 3HAHUS MO (PU3UKE B IMOBCETHEBHOMN
KU3HH JJ1 o0ecrieueHus 0€30macHOCTH MpH OOpalIeHUH ¢ MprudopaMu
U TEXHUYCCKUMU YCTpOfICTBaMI/I, i1 COXpaHCHUA 30pPOBbA U

CO6J'IIOI[€HI/I${ HOPM 35KOJIOTHUYCCKOTI'O ITOBCACHUS B OKp}/')KaIOIJ_IeI\/'I cpenc

11.19

PaGotath B rpymnme c BBIIOJIHEHHEM DPA3IHYHBIX COLUAIBHBIX POJIEH,
IUIAHUpOBaTh ~ paboOTy  IpYIIbl,  pPAalMOHAIBHO  PACHpPEAEIATh
O0SI3aHHOCTM M IUIAHMPOBATh JICATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATh BKJIAJ Ka)XJOrO0 U3 YYaCTHUKOB

IPYIIBI B PELICHUE pacCMaTpUBAEMOM MTPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

11 KJIACC

Kon
pa3jiena

Koanposepsiemoro
3JIeMEeHTa

IIpoBepsiemble 31eMEHTHI COAePKAHUA

4

OJIEKTPOAMMTHAMUKA

##HPartH#M AT HUTHOE I10JIE. OJIEKTPOMAT'HUTHAA MHAYKIA

4.3.1

IlocTtostHHBIE Mar"HuThbl. B3anmMmojeiicTBue

INOCTOAHHBIX MarHuTOB

4.3.2

MaruutHoe mone. BekTop MarHuTHOMU
uHaykuud.  [lpuHmun — cyneprno3uiu.
Jluanm MarauuTHOM uWHAykiuu. KaptunHa
JVMHUM  MAarHuTHOW  MHAYKUMAH  MOJA

IIOCTOSAHHBIX MarHuTOB

4.3

433

MarsnutHoe mnosie IPOBOJHUKA C TOKOM.
KapTuHa nuHUI 1OJS AJMHHOTO NPSMOTO
IPOBOJHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MNpOBOAHUKA, KaTYHIKU C TOKOM. OngwIT
Opcrena. BzanmopeicTBrue NpoBOJHUKOB €

TOKOM

434

Cuna Amnepa, €€ MOAyJb U HaIllpaBJICHUE

4.3.5

Cuiia Jlopenua, e€ Molysib 1 HalIpaBJICHUE.
JBm>keHre  3apsDKEHHOM — YacTUIbl B
OJIHOPOJIHOM MAarHuTHoM Tosie. Paborta

cuibl JIopeHa

4.3.6

SIBiiIeHUE PIEKTPOMATHUTHON UHIYKIIHMHA

4.3.7

IToTok BEKTOpa MArHUTHON UHIYKIIMU

43.8

O/1C nHayknuu. 3aKOH 3JEKTPOMarHUTHON

nHaykiuu Papanes

439

BuxpeBoe »snektpuueckoe mose. IJ[C
UHIYKIUH B TPOBOJHUKE, JBHXKYIIEMCS
MMOCTYNaTCJIbHO B OAHOPOJHOM MAarHuTHOM

IIOJIC




4.3.10 [TpaBuno Jlenna
NHnyKTUBHOCTB. SIBIICHME CAMOMHIYKIHUH.
4.3.11
O/1C camouHIyKInu
DHeprusi MarHUTHOTO TIOJISI KaTyIIKU C
4.3.12
TOKOM
43.13 OJEeKTpOMarHUTHOE 110J1e
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MAar"uThI, 3JIEKTPOMArHMTHI,
4.3.14
AJIEKTPOBUTATEIIb, YCKOPHUTETH!
AJIEMEHTAPHBIX YaCTHUIl, UHTYKIIMOHHAS [1€Yb
[IpakTrueckue paboTBhL. N3yuenne
MarHUTHOTO TMOJS KaTyIIKd C TOKOM.
4.3.15 HUccnenoBanne OEUCTBHS  MMOCTOSHHOTO

MarHuTa Ha paMKy C TOKOM. HccnegoBanue

SIBJICHUS 3J'ICKTpOMaFHI/ITHOI\/'I HUHAYKIOUN

KOJIEBAHUMA 1 BOJIHBI

5.1

##HPart#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnass  cucrema. CB0OOmHBIE
koneOanusi. ['apMoHuueckue KoneOaHwms.
[lepron, wacrtora, amrumtyaa u Qasa

KoJIeOaHuit

[IpyxuHHBIA MasTHUK. MaTtemMaTudecKui

MasiTHHUK

YpaBHeHHE TapMOHHYECKHUX KOJIEOAHUU.
Kunemaruueckoe Hu OUHAMHAYECKOE

OIIMCAaHMUE KOJIeOaTEILHOIO JABHOKCHUA

[IpeBpamenue SHEPIrUu npu
FapMOHMYECKUX  KOJIeOaHUSX. Cas13b
AMIUIUTY 1Bl KOJIeOaHUt UCXOTHOU
BEJIMYUHBI C aMIUTUTYyJlaMU KoJieOaHUU e€

CKOPOCTHU U YCKOPCHUA

KoneGartenbuplii  koHTYp.  CBOOOIHBIC
AJIEKTPOMATrHUTHBIC KosieOaHus B

nacaJbHOM KoJIeOaTeIbHOM KOHTYpPC.




Ananorus MCXKAY MCXaHUYCCKMMU U
SJICKTPOMAarouTHBIMHA KOJICOAHHMSIMU.

®opmyiia ToMcona

3aKkoH COXpPAaHCHUA SHEPTHUU B HACAJIBHOM

KoJIeOATEILHOM KOHTYPC

5.1.7

BhIHyX/1eHHbIE MEXaHUYECKHE KojeOaHMs.
Pe3onanc. Pe3onanchHas KpHUBasl.
BriHyx1eHHbBIE JIEKTPOMarHuTHbIE

KoJieOaHus.

Ilepemennbiii  Tok.  CHHycOMJAIbHBIN

MIEPEMEHHBIHN TOK.

MouHoCTh MIEPEMEHHOTO TOKA.
AMIIIUTYJHOE U JAEUCTBYIOLIEE 3HAYEHUE

CHJIBI TOKA W HAITPSAXKCHHUA

5.1.10

Tpanchopmarop. [IpoussocTBo, nepenaya
U NOTpeOJIeHNue 3IIEKTPUUECKOW SHEPrHuH.
OKOJIOTUYECKHE PUCKU IPU MPOU3BOJCTBE
IIEKTPUYECKOM  DHEPIHUH. KynsTypa
UCIIOJIb30BaHUS AIIEKTPOIHEPTUH B

OBCEIHEBHON XU3HU

5.1.11

TexHuyeckue ycTpoiicTBa: celicMorpad,
ANEKTPUYECKUI 3BOHOK, JINHUU

QJICKTpOoIICpCaaq

5.1.12

[Ipaktnueckue pabotel. HccnenoBanue
3aBUCUMOCTH TIepHOJa MaJIbIX KoJeOaHun
rpy3a Ha HUTH OT JUIMHBl HUTH U MAaccChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa B
LEeNU W3 IOCIEA0BATEIIBHO COEIUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U Pe3UCTopa

5.2

##HPar#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHnyeckue BOJIHBI, YCIIOBUS
pactipoctpanenus. Ilepmon.  CkopocTb
> pacmpocTpaHeHUs W JJMHA  BOJHBL
[ToniepevHbIe ¥ MPOIOJIEHBIC BOJTHBI
522 ##HPar### Mnrepbepenius u audpaxuus




MEXaHUYECCKUX BOJH

523

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKa

524

DJIEKTpOMarHuTHbIE  BOJIHBL. Y CJIOBUS
W3JIyYCHHS]  DJICKTPOMAarHUTHBIX  BOJIH.
B3anmuas opuenranus BektopoB E, B u U

B JJICKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJH:
OTpaXXCHHE, MNpEeIOMIICHUE, MOJSIpU3aNys,
mudpakuus, uHTepdepeHuus. CKoOpocTb

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana JJIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHLI paaruoCBiA3 U TCIICBUICHUA.
PaI[I/IOJIOKaI_II/IH. 9HeKTpOMaF HUTHOC

3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl

528

TexHu4eckue yCTpOMCTBA: My3bIKaJIbHBIC
UHCTPYMEHTBI, yJIBTpa3ByKOBas
JUAarHOCTHKAa B TEXHUKE U MEAMIIMHE,
pamap,  paJUONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, TenedoH, CBU-neusb

53

##HPar##H#OII TUKA

5.3.1

IIpssMonIMHEHOE PACIpPOCTPAaHEHUE CBETA

B OJIHOpOJIHOM cpene. Jyu cBeTa

532

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
cBeta. [loctpoenne n300paXkeHuid B IIOCKOM

3epKase

533

[Tpenomnenne cBera. 3aKkOHBI IPETIOMIIEHUS
CBeTa. AGCONIOTHBIN HOKa3areib

MIPETOMIICHUS

534

Iomxoe BHYTpEHHEE OTpaKEHHE.
[TpenenpHbIi yron HOJIHOIO BHYTPEHHETO

OTpaKEHUs




535

Hucnepcus  cBera. ClOXHBIM  cOCTaB

oenoro cBera. L{Bet

53.6

Cobuparoinue ¥ pacceuBalrolfe JIMH3BL.
Tonkas nuH3a. DOKYCHOE pPACCTOSIHHE H
ONTHYECKass  Cuia  TOHKOW  JIMH3BIL.
[TocTpoenne n300pakeHU B COOMPAFOIINX
U pacceMBalIIMX JuH3ax. Dopmyna
TOHKOM JWH3BEL. YBEIWYEHHE, JaBacMoe

JINH30H

5.3.7

Hpenenm MMPUMCHUMOCTH FeOMCTqueCKOﬁ

OIITUKH

53.8

Wutepdepentuss  cBera.  KorepeHTHbIE
HMCTOYHHKHU. YcnoBus HaOI0ICHUS
MaKCUMYyMOB u MHUHHMYMOB B
UHTEp()EpPEHIIMOHHON KapTUHE OT JABYX

CI/IH(l)a?)HBIX KOI¢pCHTHBIX UCTOYHUKOB

539

Hudpakuus  cBera.  udpaxiuonHas
peméTka. YcimoBue HAOMIONEHUS TJIABHBIX
MaKCUMYMOB npu najIeHuu
MOHOXPOMATHYECKOTO CBETa Ha

TU(PPAaKIUOHHYIO PEIETKY

5.3.10

HOJIHpI/ISaI_II/IH CBCTa

5.3.11

TexHuyeckue yCTpOMCTBAa: OYKH, JIyIa,
¢doroannapar, NPOCKLUMOHHBIA ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OITHKA, T pakMOHHAs pemeéTka,

MOJIAPON

53.12

[IpakTnyeckue paboTHI. Nsmepenne
nokasarens npenomienus. HcecienoBanue
CBOMCTB  M300pakeHMH B JIMH3aX.

HaGmoienue nucnepcun cBera

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHuLBbl TIPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatel TEOPUHU

OTHOCHUTCIIbHOCTH! HWHBapUAaHTHOCTb




MOAYyJId CKOPOCTH CBE€Ta B BaKYyYMC,

MNPpUHIUIT OTHOCHUTCIIBHOCTH OlHITEeiHA

OTHOCHUTENLHOCTH OJIHOBPEMEHHOCTH.
6.2 3amemyieHMe BpPEMEHM U COKpAIllCHHE
TUTHHBI
6.3 DHeprus ¥ UMITyJIbC CBOOOHON YaCTHIIBI

CBs3b MacChl C DHEPrueid W UMITYJIbCOM
6.4 CBOOOIHOM YacTUIbl. OHEPrus IMOKOsS

C¢BOOOIHOM Y4aCTHIIBI

KBAHTOBA ®U3UKA

H#Par###JIEMEHTBI KBAHTOBOM OIITHUKU

®otonbl. Popmyiia [1nanka cBs3u sHEPrUU
7.1.1 (oToHa ¢ ero 4YacToToH. OHeprus W

UMITYJIbC (POTOHA

OTtkpeiTHEe U UccienoBaHue Gorodddekra.

7.1.2 Ombitet AT Cronerosa. 3aKoHBI
dororddekra
YpaBHeHue OHUHIITENHA g
7.1.3 dboTtordekra. «Kpacnas TpaHUIIa
dororddekra
7.14 Jasnenue ceta. OnbiTel [1.H. JIeOenena
7.1.5 XUMHYECKOE IEMCTBUE CBETA

TexHuueckue ycTpoHCTBa: (POTOIITEMEHT,
7.1.6 doronaTyuk, COJIHEYHas Oarapes,

CBETOIUO]T

CTPOEHME ATOMA

Mopens atoma Tomcona. OnbITEI
7.2.1 Pesepdopaa nmo uccieqoBaHuio CTPOCHUS

aroma. HnaHeTapHaﬂ MOJ€CJIb aTOMa

[Toctynatel bopa. N3nyuenune u
norjionieHrue (GOTOHOB TPH  TEpexoje
7.2.2 aroMa C OJHOIO0 YpPOBHS JHEPrUM Ha

npyroi. Buasl cnektpoB. CnexkTp ypoBHEH

SHEPTUU aToMa BOJIOpPOIa




723

BosmoBele cBoiicTBa yactuil. BoiHBI e
bponns. KopnyckynspHO-BOITHOBOMI
nyamusM.  Jludpakuus 2IeKTpOHOB  Ha

KpucTalirax

7.2.4

CroHTaHHOE H BBIHYKACHHOC H3JIYUCHUC.

VYeTpoicTBO U pUHLMI PaboTHI J1a3epa

7.2.5

TexHUUeCcKre YCTPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBBIN

KOMITBIOTED

7.2.6

[Ipaktnyeckne  pabotel.  HabGmonenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOAEHHUS U pPErUCTpallUU

9JICMCHTAPHBIX YaCTUL]

7.3.2

OTKpbITHE  PaTUOaKTUBHOCTH.  OIBITHI
Pesepdopna 1o ompeneneHHio cocTaBa
pamuoakTHBHOTO  um3nydeHus. CBoiicTBa
anb(da-, Oera-, raMMa-u3TydeHus. Biusaue

PaaArOaKTUBHOCTHU Ha JKXUBBLIC OPIraHHU3MbI

7.3.3

OTKpeITHE  TOPOTOHA U HEWUTpPOHA.
Hyxnonnass monmens siapa [eiizenbepra —
NBanenko. 3apsan siapa. MaccoBoe 4HCIIO

sanapa. N3oTonsl

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN U
MO3UTPOHHBIA  OeTa-pacma. IMamma-
U3JTy4YeHuUe. 3aKOH  pPaJHOaKTUBHOIO

pacrazaa

7.3.5

OHeprusi CBSI3M  HYKJIOHOB B sJIpe.

Snepubie cuibl. JlegekT Macchl sapa

7.3.6

HnepHme pcaknuu. I[CJ'ICHI/Ie U CHHTC3

saep

7.3.7

Snepubii peaxTop. TepmosinepHbIit
cuHre3. [IpoGneMbl ¥ NEPCHEKTUBBI

AIEPHOM  DHEPreTUKU. IKOJIOTMYECKHe




ACIICKTHI ;{z[epHoﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  yacTHLbl.  OTKpbITHE
MIO3UTPOHA. dyHIaMEHTAIbHbBIE

B3aNMOJICHCTBHS

7.3.9

TexHudeckue  yCTpPOWCTBA:  JO3UMETD,
Kamepa BunbcoHa, sIepHbIi peaxTop,

aToMHas oom0a

7.3.10

[Ipaktuyeckne pabotel. HccnenoBanue
TPEKOB 4aCTHI] (mo TOTOBBIM

dororpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnHoro Heba. Co3Be3nus, sipKue

3Bé3)1])l, IUTaHETHI, UX BUANMOC IBUXKCHUC

8.2

Conueunas cucrema. IlmaHeTsl 3eMHOM
TPYIIIIBL. [ImaneThI-ruradThl u ux
CHYTHI/IKI/I, KapJ'II/IKOBI)Ie IIJIAHCTEI. MaJ’IHG

Tena COJTHEYHOM CHCTEMBI

8.3

Comnne, ¢dortochepa u  aTrmocdepa.

ConHeuHas aKTHBHOCTH

8.4

Hctounuk sHeprun CostHua U 3B€371

8.5

3BE3bl, MX OCHOBHBIC XapaKTEPUCTHKU:
Macca, CBETUMOCTb, pPauycC, TEeMIlepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CTIEKTPaJbHBIA KJIACC — CBETUMOCTBY.
3BE34pI  TJABHOM  IOCIICAOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE&37] IJIaBHOM IOCIEA0BATEILHOCTH

8.6

#iHtPar###BHuyTpeHHee cTpoeHue 3BE3L.
COBpeMeHHI)IG MpCaACTaBJICHUA 0
npoucxoxaeHnd u somouuu ConHia u

3BE3/. Tanbl JKU3HA 3BE3]]

8.7

Mneunsiii  Ilyte — Hama [anakruka.
ChnupanbHasgs  cTpykTypa [ amakTukwy,

pacnpezieneHue 3BE3l, raza M IbUIH.




[Tonoxxenne wu gaBwxkenue ConHioa B
['anaktuke. Ilmockas u  cdepuueckas

noacucTteMbl ['aakTuku

8.8

Tuner ramaktuk. PamuoragakTwkn U

KBa3apbl. UEpHBIE IBIPHI B AApaX TaJaKTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaO6ma. PasOeranume TramakTHK.
Boszpact u pamuyc Bcenennoil, teopus
bonpmioro B3peiBa. Mogens  «ropsiueu

Bcenennoit». PenukToBoe usiyyeHue

8.10

MacmrabHast ~ cTpykTypa  BceneHHoil.
Meraranaktuka. Hepeménnbsie npoGiemsbl

ACTPOHOMHUH




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

» ®uzuka. 11 knacc. Makuiues ['.4., byxosues b.b., Hapyrun B.M.; nox
penakiueit [TapdpentreBoit H.A. (6a30BbIii 1 yriyOJeHHBIA YPOBHH)
Axk1mmonepHoe obuiectBo «M3aarensctBo «lIpocBemenue»
METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
HOU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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