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1.IlosicHUTe/ILHAS 3aMUCKA.

PabGouass mnporpamma coctaBieHa B cooTBeTcTBUUM ¢ DenepaibHbIM
KOMITOHEHTOM TOCYJapCTBEHHBIX O0pa30BaTEIbHBIX CTAHJAPTOB CPEIHETO OOIIETO
obOpaszoBaHusi, Ha ocHoBe mporpammbl: ['yrHuka E.M., Ilepbimkuna A.B. «®Pusuka.
7-9 xnaccel» (13 coopuuka «IIporpammel 17151 06111€00pa30BATENBHBIX YUPEKICHHI.
®uzuka. Actponomus. 7-11 kmn./coct. B.A.Koposun, B.A.OpnoB. — 3-¢ wm3m. ,
crepeotutl. - M.: [lpoda, 2010.- 334 c.).

JlanHas mporpaMma OpHMEHTHpOBaHA Ha MCIHoJb3oBaHUe yueOHuKa [I€peimkun A.B.
«Dmsuka 9 xkmacey.- M.: Jlpoda, 2010.- 192c.

Lenun peanusanuu nporpaMmsl

OCBOCHHME 3HAHMH O METOJaX HAy4YHOI'O II03HAHUS MPHUPOABI; COBPEMEHHOU
(¢u3nyeckoil KapTWHE MUpPA: CBOWCTBAaX BEIIECTBA U IOJIA, IPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTAX, JAWHAMHUYECKMX M CTaTUCTHYECKUX 3aKOHAaX
MPUPOABI, 3JIEMEHTAPHBIX YacTULAX M (PYyHIAMEHTAJIBHBIX B3aWMOJCIHCTBUSX,
CTPOEHUHU W HBOJIIOIMU BceneHHoi; 3HaKOMCTBO ¢ OCHOBaMH (PYHJIaMEHTAJIbHBIX
(U3NUECKUMX TEOpUil: KIACCUYECKOM MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKOM
TEOPUU, TEPMOJNHAMUKH, KIIACCHUYECKOU ANEKTPOJNHAMUKH, CIIELIUAIBHON TEOPUU
OTHOCUTEIBbHOCTH, KBAHTOBOM TEOPHUHU;

OBJIAJICHHEe YMEHUSIMM TIPOBOAUTH HAOIOJICHUS, IUJIAHUPOBATH W BBIOJIHATH
HKCIIEPUMEHTBI, 00pabaThIBaTh pPE3yibTaThl MU3MEPEHUMN, BBIIBUTaTh THIOTE3bl U
CTPOUTH MOJEJIN, YCTAHABIMBATH I'PAHULIBI UX IPUMEHUMOCTH;

NpUMeHeHHue 3HAHMN 10 Qu3uKe s OOBSCHEHUS SBJICHUN MPHUPOJBI, CBOMICTB
BEILIECTBA, MPUHIHUIIOB PAa0OThl TEXHMYECKUX YCTPOWCTB, pelIeHUs (PU3UYECKUX
3a/lay, CaMOCTOSATEIbHOTO NPHOOPETEHHS] M OLEHKH JOCTOBEPHOCTH HOBOM
uHpopmanuu  (QU3MYECKOTO  COJIEpkKaHMUS, MCIOJb30BaHHUS  COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJOTUM JUIsl TIOMCKa, NEepepadOTKH U TPEIbSBICHUS
y4eOHOM U HAyYHO-NOMYJISIpHON UH(pOopMaIuu 1o (pusuke;

pPa3BUTHE MO3HABATEJbHBIX HHTEPECOB, HHTEIEKTYAJIbHBIX M TBOPYECKHX
croco0HOCTeH B TIporiecce perieHUus (PU3MYECKUX 3a7ad U CaMOCTOSITEIBHOTO
NpUOOpETEHUs] HOBBIX 3HAHUM, BBIMOJIHEHUS HKCIIEPUMEHTAJIbHBIX HUCCIIEI0BaHUM,
MOJITOTOBKH JIOKJIAJIOB, peepaToB U APYruX TBOPUECKUX padoT;

BOCIIMTAHME JyXa COTPYJAHHMYECTBA B IPOLIECCE COBMECTHOIO BBIITOJIHEHUS 3a]1a4,
YBQXUTEIBHOTO  OTHOUIEHUS K  MHEHHUIO  ONIOHEHTa, OOOCHOBAHHOCTHU
BBICKA3bIBAEMOM  MO3MLMH, TOTOBHOCTHU K  MOpPAJbHO-3THUYECKOW  OLICHKE
UCIIOJIb30BAHUSI HAYUHBIX JTOCTH)KEHHUH, YBAKEHUSI K TBOPLIAM HAYKH M TEXHUKH,
00€ecreynBaOIMM  BEAYUIYI0 pOjib (PU3UKKM B CO3JAaHUM COBPEMEHHOIO MHpa
TEXHUKU;

HCIOJIb30BaHME NPUHOOPETEHHBIX 3HAHMM M yYMEHWH Ui pEeuIeHUs
MIPAaKTUYECKHUX, >KU3HEHHBIX 3a7a4, PAlMOHAIBHOIO MPUPOJONOIB30BAHUS U
3alUTBl OKpYXarolel cpeabl, obecrieueHus: OE30MaCHOCTH >KU3HEAEATEIbHOCTH
YeJioBeKa 1 00IIecTBa.



3agaum peasuszanuu

chopMHpOBaTh Yy IIKOJHbHUKOB OOlIeyuyeOHblE yMEHUS M  HaBBIKH,
YHUBEpCAIbHBIEC CITOCOOBI IEITEILHOCTH U KIIOYEBbIE KOMIETEHIINH:
v’ 0bweobpazosamenvhule:
- YMEHHUS CaMOCTOSITEIbHO W  MOTHUBHUPOBAHHO OPraHU30BBIBATH  CBOIO
MO3HABATEJIbHYIO JIEATEIbHOCTh (OT TOCTAaHOBKH [0 TMOJYyYEHUS U OLEHKHU
pe3yiibTara);
- YMEHHS HCHOJIb30BaTh 3JIEMEHTHl MPUYMHHO-CIEJICTBEHHOTO U CTPYKTYpPHO-
(GYHKIIMOHATBHOTO ~ aHA/IW3a,  ONpPeNedasiTh  CYIIHOCTHBIC  XapaKTEPHUCTUKHU
M3y4yaeMoro o0beKTa, pa3BEpHYTO 000CHOBBIBATH CYKJICHUS, /1aBaTh OMPEICIICHMUSI,
NPUBOAMTH JI0KA3aTEIbCTBA;
- YMEHHUS HCHOJb30BaTh MYJbTHMEAMHHBbIE PECYypChl M KOMIIBIOTEPHBIC
TEXHOJIOTUU i1 OOpabOTKM M TPe3eHTAllMu pe3yJbTaTOB IO3HABATEILHOU U
PAKTUYECKON AEATEIbHOCTH;
- YMeHHsS OLEHMBATbh M KOPPEKTHPOBATH CBOE MOBEJEHUE B OKPYKAIOIIEH cpelie,
BBITIOJIHATh  AKOJIOTHYECKHME TpeOOBaHUS B MPAKTHUYECKOW JEATEIBHOCTH U
MOBCEIHEBHOM KU3HH.
v’ npeomemno-opuenmuposanuble:
- TNOHUMATH BO3PACTAIONIYI0 POJIb HAYKHU, YCUJICHHE B3aUMOCBSI3M M B3aUMHOTO
BIUSIHUSL HAYKM W TEXHHUKH, TMPEBPAIICHUS HAyKM B HEMOCPEICTBEHHYIO
MPOU3BOAUTENbHYIO CHIJIy OOIIECTBA: OCO3HABATh B3aWMOJECHCTBHUE 4YEJIOBEKA C
OKpYXalollel cpeioi, BOZMOXKHOCTH U CIIOCOOBI OXPaHbl TPUPOIbBL;
- Ppa3BHMBATh IO3HABATEIbHBIC MHTEPEChl U WHTEIJICKTYallbHbIC CIMOCOOHOCTH B
IIPOLIECCE CAMOCTOSITENIbHOTO MPUOOpETeHUsT (PU3MUECKUX 3HAHUMN C MCIOJIb30BAHUIM
Pa3TUYHBIX UCTOYHUKOB MH(POPMAIIUU, B TOM YHCIIE KOMITBIOTEPHBIX;
- BOCIIUTHIBATDH YOSKJICHHOCTD B MO3UTUBHOM POJIA (DU3UKH B )KU3HU COBPEMEHHOTO
oOIiecTBa, MOHMMAHUE TEPCHEKTUB PA3BUTHUSI DSHEPTEeTUKH, TPAHCIOPTA, CPEICTB
CBSI3U U [p.; OBJIAAEBAaTh YMEHHUSIMU NPHUMEHATHb I[IOJYYCHHbIC 3HAHUA IS
00BACHEHUSI Pa3HOOOPa3HBIX (PU3UUECKUX SBJICHHI;
- NPUMEHATH IOJYyYCHHBIC 3HAHUSA U YMEHUA sl 0e30MACHOTr0 MCIOJIb30BAHMS
BEILIECTB U MEXAHU3MOB B OBITY, CEJILCKOM XO3SIUCTBE W MPOU3BOJICTBE, PEIICHUS
MPaKTUYECKUX 3aJa4 B TIOBCEIHEBHOM IKW3HU, MPEAYyNPEKIACHUS SIBICHUM,
HaHOCSIIIMX BpEJl 3I0POBbIO UETIOBEKA U OKPY KAIOIIEH Cpee.

MecTo npeamera B y4eOHOM IJIaHE

[To yueOHOMY TUIaHy Ha m3ydeHue ¢u3ukd B 11 kmacce oTBoauTcs 2 4Yaca B
Heseto (66 yacoB 3a roj).

Jns  u3ydeHus Kypca PEKOMEHAYETCS KJIacCHO-ypO4yHasi CHUCTeMa C
MCIIOJIb30BAaHUEM PA3TUYHBIX TEXHOJIOTHH, (OPM, METOIOB 00YUECHUSI.

[Iporpamma HampaBji€Ha Ha peaIU3alUI0 JHUYHOCTHO-OPUEHTUPOBAHHOTIO,
NeSTeTLHOCTHOTO, TMPOOJIEMHO-TIOMCKOBOTO  MOJIXOJI0B; OCBOCHHUE YyYalTUMUCS
MHTEJUIEKTYAJIbHON U IMTPAKTUUYECKON JEATENBHOCTH.

Jlnst  opraHu3anud  KOJUICKTMBHBIX W WHIAWUBUAYAJIbHBIX  HAOIOICHUN
bu3uYeCKNX SBJICHUN U TPOIECCOB, M3MEPEHUS (U3NYECKUX BEJIMYUH U
YCTAHOBJICHUSI 3aKOHOB, IOJTBEPKICHUSI TEOPETUUYECKUX BBIBOJOB HEOOXOIUMBbI
CHUCTEeMaTHUYeCKasl MOCTAHOBKA JEMOHCTPAIMOHHBIX OIBITOB YUYHUTEJIEM, BBITIOJTHEHUE
J1a00paTOPHBIX padOT yUallUMHUCS.



[TIporpammoii mpeyCMOTPEHO IPOBEACHHUE:
v’ koumponvhuix pabom — 4;
v’ 1abopamopueix pabom — 9.

2. IlnaHupyemble pe3y/ibTaThl H3y4aeMoOro npeaMera

B pesynbraTte n3ydenns ¢usuku 11 kimacca ydeHUK TOJDKEH

3HATH/IOHUMATD:

CMBICJI TOHATHIL: (u3HuecKkoe sBICHHE, (U3MUecKas BeEIMYWHA, THUIIOTE3a,
OPUHIIUI, TOCTYJAT, TEOPHs, MPOCTPAHCTBO, BpEMs, WHEpIUalbHas CHUCTEMa
OTCUE€Ta, PE30HAHC, DJIEKTPOMArHUTHBIC KOJIeOaHUs, FJIEKTPOMAarHUTHOE IIOJIE,
AIIEKTPOMATrHUTHAsL BOJIHA, aTOM, KBaHT, (DOTOH, aTOMHOE SIPO, N€PEKT MacChl,
SHEPTUs CBS3U, PAJAMOAKTUBHOCTH, MOHU3HUPYIOLIEE U3NyuyeHUe, TIaHeTa, 3Be3/1a,
rajlakTuka, Beenennas;

CMBICJ QU3NYECKUX BeJUMYMH: NIEPUOJ], YACTOTA, aMIUIUTYAA KoJeOaHUH, JJIMHA
BOJIHBI, 3JIEMEHTAPHBIN 3IEKTPUYECKUUN 3apsiji, JHEPTUsl JIEKTPUUYECKOro MOJId,
ANEKTPOJABUKYILASL CUJa, MArHUTHBIA TOTOK, HMHJIYKUHUS MAarHUTHOTO TOJIA,
WHIYKTUBHOCTh, OJHEPIrUs MArHUTHOIO TMOJs, I[IOKa3aTelb MpeIOMIIEHUS,
ONTHYECKAs CWJIA JIMH3BI;

cMbIC] (U3NYECKNX 3aKOHOB, NPUHIUIIOB U MOCTYJATOB ((pOpMyIUpOBKa U
IpaHUIBl NPUMEHUMOCTH): 3aKOHBl COXPAaHEHHUS DSHEPIrud, UMIyJIbca U
ANIEKTPUYECKOro 3apsna, 3akoH Kynona, 3akoH OMma Ui MOJHOW LENH, 3aKOH
ANIEKTPOMATHUTHON WHIYKUWH, 3aKOHBl OTPAXEHUS M NPEIOMJIEHHUS CBETa,
MOCTYJIaThl CIELHUATLHON TEOPUU OTHOCUTENBHOCTH, 3aKOH CBSI3U MAacChl H
sHepruu, 3akoHbl (orodddekxra, moctynarsl bopa, 3akoH pagUOAKTUBHOIO
pacnaza;

BKJIAJl POCCHICKMX M 3apy0e:KHbIX YYEHbIX, OKAa3aBIIMX 3HAYUTEIHHOE
BJIMSIHUE HA Pa3BUTHE (PU3UKU;

yMeTh:

ONUCHIBATH W OOBACHATHb pPE3yJbTaThl HAOMIOACHUW U OKCIEPUMEHTOB:
B3aMMOJIEUCTBHE TIPOBOJHUKOB C TOKOM, JIEWCTBHME MAarHUTHOIO TMOJs Ha
MPOBOJHUK C TOKOM, OJJIEKTPOMAarHUTHAas HMHIYKLHS, PacCIpOCTPaHEHUE
AJIEKTPOMATHUTHBIX BOJIH, JUCIEpCcHUsi, MHTephepeHuuss U Audpakuus CBETa,
M3JIy4€HHE U TOTJIOLIEHHUE CBETa aTOMaMHM, JIMHEWYaThle CeKTpPbl, (oTo3PdeKT,
PaAMOAKTUBHOCTD;

NPUBOIUTH NPHUMEPHI ONBITOB, WUIIOCTPUPYIONIMX, YTO HAOMIOACHUS U
AKCIIEPUMEHTBI CIIy>)KaT OCHOBOM Ui BBIABMIKEHMSI THUIIOTE3 M Pa3pabOTKH
Hay4YHBIX TEOPUH;

ONMUCHIBATH (PyHJAaMEHTAJIbHBIE ONBITHI, OKA3aBIIUE CYIIECTBEHHOE BIIMSHUE
Ha pa3BUTHE (DUBUKY;

NPUMEHSITh NIOJIyYCHHbIC 3HAHUS IJIs1 PelleHHs] PU3NYECKUX 3a]1ay;

omnpeaessith: xapakrep GU3UUYECKOro mpoiiecca mno rpaduky, tadmauie, popmyre;
MIPOJYKTHI SIACPHBIX PEAKIMl HA OCHOBE 3aKOHOB COXPAHEHMS AJIEKTPHUYECKOTrO
3apsJia 1 MacCOBOI'0 YMCJIA;



m3MepsATh: O/[C 1 BHYTpEHHEE CONPOTUBIICEHUE HCTOYHHKA TOKA, IOKA3aTellb
IIPEJIOMIIEHUS BEIIECTBA, ONTUYECKYIO CHITY JIMH3BI;

NPUBOAUTH NPHUMePbI MPAKTUYECKOTO TMPUMEHEHUA (U3UUYECKUX 3HAHMIA:
ANEKTPOAUHAMUKN B DHEPIE€THUKE, PA3JIMYHBIX BUIOB WM3IYyYCHUH I Pa3BUTHS
paano- W TENeKOMMYHHKAIUd, KBAHTOBOM (U3MKH B CO3JaHUM SACPHOM
DHEPIeTHKH, JIa3€POB;

BOCIIPMHMMATH U Ha OCHOBE IIOJYYEHHBIX 3HAHUN CaMOCTOSTEIBHO OLICHUBATH
uHpopMaIuMIo, cojepxailytocs B coodumeHusx CMU, HayyHO-IOMyJSPHBIX
CTaThsIX, MCIOJb30BaTh HOBbIE HMH(OPMALMOHHBIE TEXHOJIOTUU JJIsl IIOWCKA,
o0paboTku nHpopMaIuu 1o ¢pusnke B ceTsax MHTepHeT;

HCIO0JIb30BaTh NPUOOPETEHHBIE 3HAHUS W yMEHUS B  [PAKTHYECKOU
NEATEIIBHOCTH U IIOBCEHEBHON KU3HU:

g o0ecnieyeHHss O€30MaCHOCTH B IPOLECCE HUCIOIb30BAaHUS TPAHCIOPTHBIX

CpCICTB, 3HCKTpO6I>ITOBI>IX HpI/I60pOB, BHGKTPOHHOﬁ TCXHUKH, CPCACTB pPaauo- H
TGHGKOMMYHHK&HHOHHOﬁ CBiA3H,

aHalIn3a M OLCHKHW BJIMAHWA Ha OpPraHU3M YCJIOBCKAa MW APYIruc OpPraHru3Mbl

3arpsi3HEHMs OKpPY>KaroUIel Cpeibl;

- PAIMOHAJIBHOTO MPUPOAOTIOIB30BAHUS U 3AIUTHI OKPYKAIOLIECH CPEbl;
- OIIpeJIeICHUS COOCTBEHHOM MO3UIIUU 110 OTHOIIICHHUIO K IKOJIOTHYECKUM
mpoOJieMaM U TIOBEJICHUIO B IIPUPOIHOM CpeIe.

3. Conepxanne Kypca ¢puszuku 11 kaacca ( 66 yacos )

Haumenoanue Conepxxanue paszuena
paznena

OcHoBBI MaruuTHoe noJie.
B3aumoneiicteue TOKOB. BekTop MarHUTHOM HMHAYKIMU. JIMHUM
MarHMTHOM MHIYKIMU. MoJynp BekTopa MarHuTHOW uHAyKuuu. Cuna
Amnepa. OJEeKTpOU3MEpUTENbHbIE MPUOOPHI. IIpuMeHeHne 3aKoHa
Ammniepa.  I'pomkoroBopurens.  JIeMCTBME  MarHUTHOTO  IIOJISL  HA
nBroKyuiics 3apan. Cuna JlopeHnia. MarHuTHbBIE CBOMCTBA BEILIECTBA.
DJIEKTPOMArHUTHAs1 MHAYKIUSA.
OTkpbITHE  3IEKTPOMAarHUTHOU UHIAYKOUU. MAarHuTHeli  IOTOK.
Hanpasnenue uHayknuonHoro Toka. [lpaBmno  Jlenma.  3akon
JIEKTPOMAarHUTHOM HMHAyKIMH. BuxpeBoe anekrpuueckoe mnone. I/C
UHAYKIMM B JIBIKYIIMXCS TPOBOJHMKAX. OJIEKTPOAMHAMHYECKUN
Mukpo¢poH. Camounaykuus. MHIyKTUBHOCTb. DHEPTHsl MArHUTHOTO TMOJIS
TOKA. DJIEKTPOMAarHuTHOE IOJIE.

IJEKTPOAMHAMUKH

Mexannuyeckue KoJeOaHusl.

CBoOomHBIE W BBIHYXKJEHHBIE KOJieOaHUs. YCIOBUS BO3HHUKHOBEHUS

CBOOOJHBIX  KoJieOaHui. Maremarnueckuii  MasTHUK. JluHaMuKa

BOJIHBI KoJiebaTenbHOro JBIWKEHUs. ['apMoHMuYeckune KoyieOaHMs. AMIUIMTYA,

nepuoj, vacrora u (aza konebanuit. IlpeBpamieHue sHepruu mpu

rapMOHMYECKHX KojeOaHusx. BpiHykIeHHble KojeOaHusa. Pe3oHaHc.
BoszeiicTBue pezonanca u 60pb0a ¢ HUM.

DJIeKTPOMATrHUTHBIE KOJIeOaAHMS.

CBOOOIHBIE ©  BBIHYXKJEHHBIC JJIEKTPOMATHUTHBIC KoseOaHusl.

Kosedoanus u

KoneGaTenbHblil KOHTYD. IIpeBpamienue SHEPIUU IpU




AJIEKTPOMArHUTHBIX KOJICOAHUAX. AHAJIOTHS MEXIYy MEXaHMYECKUMH U
AIIEKTPOMArHUTHBIMH ~ KOJIEOAHMSAMHU.  YPaBHEHHUS,  OIHUCHIBAIOIINE
nporeccel B KosebarenbHOM KoHType. Ilepmon cBOOOIHBIX 37EKTpH-
yeckux KosieOanuil. IlepeMEHHBI 3JEKTPUYECKUH TOK. AKTHBHOE
conporusiieHue. JleCTByIOIEee 3HAYEHUE CUJIBI TOKA M HAIPSHKCHHUS.
EMKOCTP M HMHIYKTUBHOCTH B ILI€NIM IIEPEMEHHOIO TOKa. Pe3oHaHC B
3JIeKTpUUYECKOH 1ienu. ['eHepaTop Ha TpaH3UCcTOpe. ABTOKOJIEOaHUS.
IIpousBoacTBo, Nepegaya u NoTpedIeHUe IICKTPUIECKO IHEPIUH.
I'enepupoBanue NEKTPUYECKON SHEPIHUH. Tpancdopmarop.
[Tpon3BoCTBO, Mepeada U MOTPEOICHUE ANEKTPHUECKON SHEPTUH.
MexaHu4ecKkue BOJIHBI.

BonnoBele  saBneHusA.  PacmpocTpaHeHME  MEXaHMYECKMX — BOJIH.
IIpononeHele u mnomnepeuHsle  BoyHBL. JlimHa BosHBL  CKOpOCTB
pacmpocTpaHeHUs] BOJIHBL. YpaBHEHUE TApMOHHYECKON OEryIeil BOJIHEI.
3BYKOBBIE BOJIHBI.

DJIEKTPOMATrHUTHbIE BOJIHBI.
OKCIIEpUMEHTAIbHOE OOHApY)KEHUE 3JIEKTPOMArHUTHBIX BOJH. ONBITHI
I'epua. [InotHoCcTs MOTOKAa OMMU. U3nyuenune 31eKTpoOMarHuTHBIX BOJIH.
N3o0perenne  paaguo  A.C.JlonosbiM.  [IpuHuuOBl  pagvocBsi3u.
Monynauus u  nemoaynauus. CBoOHCTBa 3JIE€KTPOMAarHUTHBIX —BOJIH.
Pacnipoctpanenne paguosonH. Paguonokauus. Tenesunenue. PaszButue
CPEJICTB CBS3M.

Onruka

CeeToBbBI€ BOJIHBI.
CseroBoe wuznydeHne. CKOPOCTh CBETa U METOJBI €€ OIPECIICHHUS.
[Ipunuun I'roifreHca. 3aKOH OTPaKE€HUsI CBETA. 3aKOH MPEIOMIICHUS
cBeta. [lonHoe otpaxenue. IIpusma. Jlunsel. [loctpoenue usobpakeHus
B JuH3e. Popmysa TOHKOM JIMH3BI. YBEJIWYEHUE JUH3BL. [lucnepcus
ceera. Uurepdepenuuss mexanuueckux BoJiH. MHTepdepeHIus cBera.
[Tpumenenue unTepdepeniuu. Judpakiunus MeXaHUYECKHMX U CBETOBBIX
BoiH. Jludpakmumonnas pemerka. l[lomepedyHOCTh ~ CBETOBBIX BOJIH.
[Tonspuszanus ceera.
N3nyvyeHnue u cneKkTpsbl.

Buabl uznyuenuid. Mctounuku cera.  CHEKTpbl M CHEKTPAJIbHbBIE
annapatel. Bunel cniektpoB. CnekTpanbHblii aHanu3. WMH@pakpacHoe u
ynbTpaduoneToBoe  M3nydeHus. PentreHoBckue — myuu.  Illkama
AJIEKTPOMArHUTHBIX BOJIH.

DIeMEeHThI
crenuaJbLHOH
TeOpUuM

OTHOCHUTCJIbHOCTH.

3aKOHBI QJICKTPOJAUHAMHUKU W TMPUHIUIT OTHOCHUTCIBHOCTH. HOCTyJ'IaTBI
TCOpHUHn OTHOCHUTCIBHOCTH. OTHOCUTENHHOCTD OIHOBPCMCHHOCTH.
OcHOBHBIC CICACTBUA W3 TIOCTYJIATOB TCOPUU OTHOCHUTCIIBHOCTH.
DeMEHTEI peHﬂTHBHCTCKOﬁ JUHaMHKHU.

KanroBas ¢gusuka.

dusuka aTOMHOr0

siapa.

KBanToBas ¢gusuxa.
[Tocrosinnas Ilnanka. ®otosaddext. Teopus dororddekra. YpaBHeHue
Oiiamreitna s porodddexra. @oronsl. [Ipumenenue dotorddexra.
JaBnenue cera. Xumnuueckoe jeicTBue ceeta. @ororpadusi.
AToMHas (PHU3HKA.

Crpoenue aroma. OnbiTel Pesepdopna. Ksanroseie mocrtynatel bopa.
Monens atoma Bopopozaa o bopy. Tpynnoctu Teopun bopa. KBanrosas
MexaHuka. Mcnyckanue v morjomnieHue ceera atoMom. Jlazepsl. Meto bl
HaOJMIOZEHUST M PErHCTPalMU  dJIEMEHTAapHBIX dYacTul. OTKpbITHE
pannoakTUBHOCTH. Anbda, 6era u ramMma usnydeHus. PagmoakTuBHBIE
IpeBpalleHys. 3aKOH paJAMoakTHBHOro pacnana. Ilepuon nomypacnana.




N3otonbl. OTkpeiTHE HEWTpoHa. CTpoeHHME aTOMHOIO snpa. SaepHbie
CUJIBI. DHEPrus CBSI3U aTOMHBIX siAep. SnepHble peakuuu. [lenenue saep
ypaHna. llenHble simepHble peakuuu. SnepHelil peaktop. TepMosimepHbie
peakuuu. IIpumeHnenue snepHoil 3Hepruu. IlomydeHne paguoOaKTUBHBIX
M30TONOB U UX NPUMEHEHHE. buosornueckoe NeHCTBHUE PAIMOAKTHUBHBIX
W3JTyYEHHUM.
JJieMeHTapHble YaCTHLbI.

Tpu stana B pa3BUTUM (U3UKU DSJIEMEHTApHBIX dYacTull. OTKpBITHE
MIO3UTPOHA. AHTHYACTHULIBI.

TemaTn4yeckoe IJIAHUPOBAHUE

Hazpanue Kon-Bo yacos
1 OCHOBBI JIEKTPOJIUHAMUKHU 12
2 Konebanus v BOIHEI 12
3 Ontuka 19
4 KBanrtoBas ¢uznka 16
5 CTpoeHue U 3BOJIIOLNS BCEJIEHHOU 7
Htoro 66

JlaGopaTopHblie padoThI

Ne Ne Kos-Bo yacoB
HanmenoBanue 1abopaTOpHbIX paboT

JIP pasnena

1 1 HaOmronenne nericTBUs MAarHUTHOTO MOJISI HA TOK 1

2 2 N3yueHue siBIeHUsI DJIEKTPOMarHuTHOW uHaykiuu | 1

3 3 Omnpenenenne yCKOPEHUsI CBOOOHOTO MaIeHHUS 1
MIPU TTOMOIIIM MasiTHUKA

4 6 M3mepeHune nokasaresis npesioMJICHUs CTEKIa 1

5 6 OmnpeneneHue ONTUYECKON CUITBI U (POKYCHOTO 1
paccTosiHusl coOuparoien JMH3bI

5 5 Hab6nronenue nntepdepenunu u qudpakimy B 1
TOHKHX TJICHKaX

7 6 W3mepeHne IMHbI CBETOBOW BOJIHBI 1

8 6 HaOmroienue CriomHoro u JMHEM4aToro 1
CIIEKTPOB

KonTposabHbIe padoThI

No No Koun-Bo wacos
HanmeHnoBaHMe KOHTPOJIBHBIX PaboT

K.P pasnena

1 1 MarauTHoe nose. DieKTpoMarHuTHas uHAykmus | 1

2 2 Kose6anust v BOJIHBI 1

3 3 OnTuka 1

4 4 CBeToBbIC KBaHTHI. ATOMHAs (hU3MKa 1

5 4 du3rKa aTOMHOTO S7Ipa 1




«PaccMmoTpeHo» «CornacoBaHo» «Y TBEpKIaI0»
HA 3aCE€JaHUH  LIKOJIBHOIO 3aMECTUTENb TUPEKTOpa JUPEKTOP
METOAMYECKOTO 00BETNHEHUS UYexosa T.H. N.A.bopsikoBa
[Ipencenarens: « » 2017r. [Tpuka3 Ne

Bbopucosa A.B. « _» 2017r.

[IpoTokon Ne

«

» 2017r.

KasennapHo- temaTudeckoe nianuposanue no ¢usuke 11 a kiace

Ha 2017-2018 y4eOHbIii roa

Ne | Tema ypoka Kommuectso | lara
n/m 4acoB POBEJCHUS
ITnan ‘ dPaxr
Pa3nea 1. OCHOBBI DJIEKTPOJANHAMMKMU ( 12 yac.)
1. MarautHoe noJie (6 yac.)

1 B3aunmojeiicTBie TOKOB. MarHUTHOE ToJie. MarHuTHas 1
WHTYKIIHSL.

2 3akoH Amnepa. [Ipumenenne 3akoHa Ammepa. 1

3 Jladoparopnas padora Nel «Hao0ui01enne neiicTBus 1
MATHUTHOTO MOJISl HA TOK»

4 JleiicTBrEe MarHUTHOIO 1OJIsL Ha ABMKYILUics 3apsa. Cuia 1
Jlopenna.

5 MarauTHbIE CBOKCTBA BEILIECTBA 1

6 O0600611eHMEe 3HaHUN 10 TeMe: «MardHuTHoe MoJIe» 1

2. DJeKTpOMarHuTHas MHAYKIus (6 yac.)

7 SIBreHne ANEeKTPOMArHUTHOM MHAYKIIMU. MarHUTHBIN OTOK. 1

8 Hanpasnenue naaykimonsoro toka. IIpasuiio Jlenna. 1

9 Jladoparopnasi padora Ne2 «M3yueHnue siBjieHUsA 1
3J1eKTPOMATHUTHOWH MHTYKIIHI)

10 | 3akoH »rEeKTPOMArHUTHON MHAYKIMH. BuxpeBoe anekrpudeckoe | 1
TnoJe.

11 | Camounnykuus. UTHAYKTHBHOCTB. 1
DHeprus MarHUTHOTO NOJIsl. DNEeKTpoMarHuTHoe 1more.

12 | KoutpoabsHas pa6ora Nel no teme: «MarauTHoe nouie. 1
DJIEKTPOMATrHUTHASI MHAYKIUSY.

Paszpnen 2. KOJIEBAHUSA U BOJIHBI (12 yaca)
1. Mexannueckue KoJiedanus (2 Jac.)

13 | Mexanudeckue konebanus. MaTeMaTuuecKuii MasiTHUK. 1
[TpeBpareHre SHEPTUU P TAPMOHHUSCKHUX KOJICOAHHSIX

14 | JlaGopaTopuas padora Ne2 «OnpenesieHue yCKOpeHHs 1
CBO0OOIHOTO NaJeHHs MPH MOMOIIY MASTHUKA)»

2. DjIeKTpOMarHuTHLIE KoJiebanus (3 yac.)

15 | CBoOoaHbIe AnieKTpoMarHuTHeIE Konebanus. [lepuon ceoboanbix | 1
Kosie0aHui.

16 | Pemenue 3a1a4 Ha pacyeT XapakTepUCTUK CBOOOIHBIX 1

AIIEKTPOMAarHUTHBIX KOJIeOaHHM B KOHTYpE.




17 | IlepeMeHHBII ANEKTPHUUECKUI TOK. AKTUBHOE CONPOTUBIICHHUE. 1
3. Ilpou3BOACTBO, Nepexavya u UCIOJb30BaHHE YJIEKTPUYECKOM IHeprum (2 vac.)
18 | I'enepupoBanue 3nekTpudeckoil sueprun. Tpancdopmarop. 1
19 | 3ammTa npoekToB no Teme: «Ilepexayva 3IeKTPOIHEPTHUH. 1
Hcnosib30Banne 3J1eKTPOIHEPT UM
4. Mexanudeckue BoHbI (1 yac.)
20 | MexaHMY€eCKHE BOJIHBI, BUIbI, CBOMCTBA U OCHOBHbIE 1
XapaKTEPUCTHKH BOJIH.
5. DJeKTpoMarHuTHbIE BOJIHBI (4 4ac.)
21 | DnexrpomaruutHbele BoHBL. OnbiThl ['epria. BoaHoBbIe cBolicTBa | 1
CBETa
22 | U3o06perenne paauo A. C. [loroBbiM. [IpuHIMIBI pagroCBsI3H. 1
Mopynsauus. [lerexrupoBanue. IIpocrenmmii paauonprueMHHUK.
23 | Pagmonokanus. [ToHsiTHE O TENEBUICHHE. 1
24 | KonTpoJubHasi padora Ne2 mo teme: «Kojiedbanusi m BotHb» | 1
Paznen 3. OIITUKA (19 yac.)
1. CBeToBbIe BosiHbI (13 yac.)
25 | Beenenue B onTuky. MeTOBI ONpEaesICHIs] CKOPOCTH CBETA. 1
26 | OcHOBHBIE 3aKOHBI TEOMETPUIECKON ONTHKH 1
27 | 3axoH npenomieHus ceera. [lonHoe oTpakeHue. 1
28 | JlabopaTropHas padora Ned «3mepeHue moka3artelisi 1
MPeJIOMJIEHHS CTEKJIa»
29 | JIunza. [TocTtpoeHue H300payKEHUH B JIMH3E. 1
30 | JladopaTtopHasi padora Ne5 «Onpenesienne GoKycHOro 1
PACCTOSSHUS M ONTHYECKOH CHJIbI JIUH3bI»
31 | ducnepcus creTa. 1
32 | Unarepdepenunus ceta. KorepeHTHOCTb. 1
33 | Hudpakmus ceera. udpakironHas penieTka 1
34 | JlabopaTtopnas padora Ne6,7 «Hadmonenue nurepdepennun | 1
u nugpakuum ceera. U3mMepenne 1JUHBI CBETOBOI BOJIHBI».
35 | IlonepeyHocTh cBETOBBIX BOJH. [lonmspusanus cera. 1
36 | Pemenue 3amau no teme: «OnTuka 1
37 | KourpoJbHasi pagora Ne3 mo teme: «OnTHkKa» 1
2. DJjieMeHTbI TeOPHH OTHOCUTEIBLHOCTH ( 3 yac.)
38 | Ilpuanmn otHOCcHTeNbHOCTH. [locTynaTsl Teopun 1
OTHOCHTEJIBHOCTH.
39 | 3aBUCHUMOCTH MacChl OT CKOPOCTH. PensITHBHCTCKAs THHAMHUKA. 1
40 | CBs3b Macchl B SHEpruu. Pemenue 3a1ay. 1
3. U3ayuyenue u cnekTpsl (3 yac.)
41 | M3nydeHue U COeKTphl. Bujbl ciekTpos. 1
42 | CriekTpaibHBIN aHAIH3. 1

JlabopaTopnasi paGora Ne§ «HaOJ/roneHue CnJjIOMHOIO 1
JIMHEHYaTOro CrieKTpoB».




43

3ammra pedeparoB nmo remam: « Muppaxpacunoe u
yiabTpapuosierosoe usiydenus. lllkaja 31eKTpoMarHMTHBIX
U3JIyYeHUIl.»

Paznen 4. KBAHTOBAS ®U3UKA (16 yacoB)

1. CBetoBbBI€ KBaHTHI (4 yac.)

44 | T'unore3a Ilnanka o kBanTax. ®oTorddexT. 3aKoHbI 1
doTtorpdexra
45 | Teopus pororddexra. Pemenue 3aqad. 1
46 | ®otonsl. ['umore3a ae bpoiiyis 0 BOTHOBBIX CBOMCTBAX YaCTHII. 1
ITpumenenue pororddexra.
47 | KBanToBble CBOMCTBA cBeTa. PenieHue 3aau. 1
2. AtomHas ¢pusuka (4 yac.)
48 | Ctpoenue aroma. OnbiTel Pezepdopaa. 1
49 | Iloctynatel bopa. Monens aroma o bopy. M3nyuenue u 1
MOTJIOIEHUE CBETa AaTOMOM.
Tpyanoctu Teopun bopa. KBantoBas Mmexanuka.
50 | JIazepsl. 1
51 | KonrpoJabHas padora Ned o Teme: «CBeTOBbIE KBAHTBI. 1
AToMHas pU3UKa»
3. ®usuka atomHoro sigpa (7 yac.)
52 | MeToibl HaOJIFOICHHS M PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHII. 1
JlabopaTopnasi paGora «/3yyeHue TPeKOB 3apsKeHHBIX
YaCTHII 10 TOTOBBIM (oTorpadpusm»
53 | PagnoakTuBHOCTB. 3aKOH PalMOAKTHBHOTO Pacaia. 1
54 | CtpoeHue aTOMHOTO sifjpa. SaepHble Cuiibl. DHEPTUs CBA3H 1
ATOMHBIX sJIED.
55 | Snepnas peakuus. Llernnas suepHas peakiusl. 1
56 | Pemenue 3amau no teme: «@U3nMKa aTOMHOTO SPay» 1
57 | 3amuTa NPOEKTOB 10 TeMe: KATOMHBIE YJIEKTPOCTAHIMH. 1
buoaornyeckoe 1eiicTBrue pain0aKTHBHBIX H3JIYy4YeHH .
58 | KonrpoJanHasi padora Ne5 no reme: «@u3nKa aTOMHOT0 1
SAPay»
4. DuemenTapuble yacTuubl (1 yac)
59 | DiemeHTapHbBIE YACTHIIE! 1 ‘
Paznea 5. CTPOEHUE M DBOJIIOINS BCEJIEHHOM (7 uacos)
60 | Hebecnas cdepa. 3Be3qHoe HEOO. 1
61 | 3axonsl Kemepa. 1
62 | Ctpoenue conHeuHoi cucremsl. Cucrema 3emusi-JlyHa. 1
63 | 3amuTa nmpoexToB no Teme: «CoJnie. Ero ncrounnkn 1
IJHEPrUH U BHYTPEHHee CTPOeHHEe».
64 | 3amuTa NpoeKkTOB MO TeMe: « 3Be3abl. ['alakTHKH. 1
IIpoucxoxkaenne v IBOJTIONHUS TATAKTHKY.
65 | Pe3zepB 1
66 | Pe3epn 1




