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IosicuuTeNbHAA 3aIIHCKA

Pabogas mporpamMma cpearero oomero oopazoBanus mo gusnke mist 11 kimacca cocraBieHa Ha

OCHOBC CJICAYIOIINX HOPMATUBHBIX TOKYMCHTOB!:

1. ®enpepanpHOro 3aKkoHa «O06 odpazoBanumB Poccuiickoit ®eneparuu’ ot 29.12.2012 N 273-D3;

2. IlpumepHOii OCHOBHOI 00pa30BaTEIILHON MPOTPaMMBbI CpeHero odiero oopasoBanus (0g00peHa
peteHreM (eaepaabHOro yueOHO-METOANYECKOTO 00BeIMHEHHS [0 001IeMy 00pa30BaHMIO, POTOKOI
ot 28 utons 2016r. Ne 2/16-3)

Hannas paGodas mporpamMma mpeanoiaraeT uCoiIb30BaHNe B y4eOHOM ITpoIiecce yaeOHO-MeTOINIECKOTO
komrurekTa «Pusnka 10-11 kmace», aproper: Mskumes I'. S., Byxosnes B. b., Corckuii H. H. / TTox pex.
[TapgentoeBoii H. A., m3natensctBo «lIpocBemenue»

Mecto npeamMera B yueOHOM IuiaHe (Ha OCHOBE MPUMEPHOr0 y4eOHOTO IUIaHa 1Mo npoduitto
«YHHBepCaJbHBIN, BApUaHT 1»):

denepanbHas padouast nporpamma | @usuka. 10-11 xkimaccer (0a30BbIit
YPOBEHB )

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHET'O OBHIEI'O OBPA3OBAHMUA

OcBoenue  yuebHOro  mpeamera  «®Puszuka» Ha  ypOBHE  CpeAHEro  OOIIero
o0pa3zoBaHus (6a3oBbIi YPOBEHb) JOJDKHO o0ecreyuTs  JOCTIKEHHE  CICAYIOIIUX
JUYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNnbTaThl OCBOEHHS y4deOHoro mpeamera «Duszuka» TOMKHBI OTPaKATh
TOTOBHOCTh u CIIOCOOHOCTH 00 yJaronuxcsipykKoBOICTBOBAThCS
chopMHUpOBaHHOI BHYTPEHHEN TMO3UUMENH JUYHOCTH, CUCTEMOI LIEHHOCTHBIX
OpHUEHTAIINN, MO3UTHUBHBIX BHYTPEHHHUX YOCKIEHUHN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSM
poccHiickoro  OoOIIECTBA, pacIIMpeHHe JKU3HEHHOTO ONbITa W OMbITa JEATEIbHOCTH B
MPOILIECCEe peaTM3alMi  OCHOBHBIX HANpPABJICHUM BOCIUTATEIBHOW JEATEIbHOCTH, B TOM YHCIE B
YacTu:

1) rpakIaHCKOro BOCIIMTAHMSI:

cpOPMHPOBAHHOCTD TPAXKIAHCKON IMO3HMIIMK OOYJArOIIEroCs KaK AKTHBHOTO M
OTBETCTBEHHOI'O YJIeHa POCCHICKOTO OOIIECTRa;

MPUHSTHE TPaJUIIMOHHBIX 00ILIeYEeIOBEYECKU X T'YMaHUCTUYIECKUX u
JIEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTH B HHTEPECaxX TI'PaXkIaHCKOro OOIIECTBa,
y4acTBOBATh B CAMOYIIPABIIEHHH B 00pa30BaTeIbHON OpraHu3allky;

yYMEHHE B3aMMOJICHCTBOBATH C CONMATLHBIMH MHCTHTYTAMH B COOTBETCTBUHU C MX (DYHKIIUAMH
Y HA3HAYECHUEM,

TOTOBHOCTH K TYMAaHUTAPHOU M BOJIOHTEPCKOM IEITEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHUSI:
c(OpPMHUPOBAHHOCTH POCCUICKON TpakJaHCKON MIEHTUYHOCTH, MATPHOTH3MA; IEHHOCTHOE
OTHOILIEHUE K  TOCYIapCTBEHHBIM CHUMBOJIaM, JIOCTUKEHUSM
POCCUHCKUX YYEHBIX B 001aCTH (PU3UKHU U TEXHUKE,;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:



c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEACHHUS; CTIOCOOHOCTH

OLICHMBATh CHUTYallMl0 M MNPUHUMATh OCO3HAHHBIE pEIlEHUs,
OPUEHTHPYACh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM 4YHCIE B
JESITENIbHOCTU Y4EHOTO;

OCO3HaHUE JITYHOTO BKJI3/Ia B TOCTPOCHHUE YCTOMUMBOIO OYyAYIIETo;

4) ICTETUYECCKOIro BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas SCTETUKY HAYYHOTO TBOPYECTBA, MIPHCYIIETO
bu3MYEeCcKOi HayKe;
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5) Tpy/10BOr0 BOCIIUTAHHUS:

MHTEpEC K pa3inyHbIM cdepaM MpoPecCHOHATBHON ACATCIBHOCTH, B TOM YHCIIE CBS3aHHBIM
¢ (u3MKOH W TEXHMKOH, yMEHHE COBEpLIaTh OCO3HAHHBIM BbIOOp Oynymed mnpodeccun u
pean30BBIBATh COOCTBCHHBIC )KU3HCHHBIC TIJIaHBI,

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHHIO U caMOOOpa30BaHHIO B 00JIACTH (DU3UKHU HA
MPOTSHKEHUH BCEN KU3HU;

6) 9K0JIOrHY€eCKOro BOCIUTAHUS:

c(OpMHUPOBAHHOCTH IKOJIOTMYECKOM KYJIBTYPHI, 0CO3HAHUE TTI00AILHOTO XapaKkTepa
AKOJIOTUYECKUX MTPOOIIEM;

IJIAHUPOBAHUE U OCYILECTBIICHHE ICHCTBUU B OKDPYKAIOLIEH Cpele Ha OCHOBE 3HAHUSA
1ese ycTOMYMBOro pa3BUTHS YEJIOBEYECTBA,

Pacimupenue onbiTa AEATENBHOCTH 3KOJOIMYECKOM HAIPAaBIEHHOCTH HA OCHOBE MMEIOLIMXCS
3HaHWH 10 (Ppu3mMKe;

7) HIEHHOCTH HAYYHOI'0 TIO3HAHMSI:
cOPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(buznyecKoil HayKH,
OCO3HaHHE LEHHOCTH HAYYHOH JAeATEeIbHOCTH, TOTOBHOCTh B IpOIecCce H3y4eHUs (HU3MKU
OCYIIECTBIIATh MPOEKTHYIO U HCCIEA0BATENIbCKYO IESTeNbHOCTh
WHJIUBUIYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIe yueOHbIe JelicTBUs ba3oBbie
JOrMYecKHue aeiicTBUA:
CaMOCTOSATEIIFHO (OPMYIIMPOBATh M aKTYaJIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh e
BCECTOPOHHE;
OINPEAEIIATh LU ACSITEIIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUU UX IOCTHKEHUS; BBISBIISTh
3aKOHOMEPHOCTH M MPOTHBOPEUHS B paccMaTpUBAEMbIX (U3MUECKUX
SIBJICHUSAX,
pa3pabaThiBaTh IUTaH pEIICHHS MpoOJeMbl ¢ YJ4ETOM aHalu3a HUMEIOUIUXCS
MaTepUaAIbHBIX U HEMAaTepUaIbHbIX PECYPCOB,;
BHOCUTH KOppeKTI/IBI)I B JACATCIIBHOCTh, OII€CHHUBATH COOTBETCTBUC p€3y.]'H>TaTOB aeism,
OLICHUBATh PUCKU MOCIECTBUN NEATEIbHOCTH;
KOOPAMHUPOBATh U BBITIOJIHATH Pa0dOTy B YCIOBUSX pPEaTbHOT'0, BUPTYAJIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;
paSBI/IBaTI) eraTI/IBHOC MBIIIJICHHUC HpI/I peIIICHI/II/I JKN3HCHHBIX HpO6J’I€M.

ba3oBrble nccienoBaTeIbcKue IeHCTBHSL:

BI3/IETh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMH TOHATUSMH M  METOAaMH
du3nveckoil HayKu,

BJI3/ICTh HAaBBIKAMU Y4€OHO-HMCCIIEOBATEILCKOW W TMPOEKTHOW JEATENbHOCTH B 00JIaCTH
(GHU3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITCIIBHOMY TIOHCKY

21



denepanpHas padboyas mporpamMma | dusnka. 10—11 kmaccer (0a30BbIii
YPOBEHB)

METOJIOB PEeIICHHUS 3a/1a4 (PU3UUECKOT0 COJeP KaHHsI, IPUMEHEHHUIO Pa3IMYHBIX METO0OB O3HAHNS;

BIIA/ICTh BUJIaMH  JICSTEIBHOCTH IO  TOJYYCHHIO HOBOTO  3HAHWA, ero
MHTEPIpETAUH, TPeoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUYEOHBIX CUTYalUsAX, B TOM YHUCIIE
IIPY CO3JIAaHUU YIE€OHBIX MTPOEKTOB B 00JIACTH (PH3HKH;

BBISIBIISITH MIPUUMHHO-CIICICTBEHHBIC CBSI3U M aKTYaJIM3UPOBATh 33]ady, BBIIBUTaTh TUIIOTE3Y €&
pelIeHus, HaXOAUTh apTyMEHTHI JJIsl JO0Ka3aTelbCTBA CBOMX YTBEP)KICHHH, 3a7aBaTh MapameTpbl U
KPUTEPUHU PELICHUS;

aHAJIM3UPOBATH TOJIYICHHbIE B XOJE PELICHUS 3a/aud pe3yJbTaTbl, KPUTUYECKH OLICHUBAThH
UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBHUTH u  QopmymupoBars COOCTBEHHBIE 3a7a4u B 00pa3oBaTeNnbHOM
JeSITEIBHOCTH, B TOM YHUCIIE TIPH U3Y4EeHUH (DU3HKH;

JIaBaTh OIICHKY HOBBIM CHTYAIHsM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;

yMETh HEPEHOCUTh 3HAHUSA no  ¢Qusuke B IPaKTHYECKYIO obnactp
KHU3HEIEATSITLHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeH; BHIIBUTATh HOBBIC

UJieH, IpesIaraTh OpUTrnHAIbHbIC TIOAXO0/bI M PEIICHHS; CTABUTH IPOOJIEMBI U 33/1a4H,

JIOIYCKAFOIIME aJIbTEPHATHBHBIC PEIICHHS.

Pabora c nunpopmanueii:

BJIAJIETH HaBBIKaMU MOJIY4EHUS UHpOpMaun ¢buzngeckoro COJlepKaHUsA
U3 WCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSITEIHPHO OCYIISCTBIISITh IIOWCK, aHaJu3,
CHCTEMATHU3alMI0 W HMHTEPIPETAli0 WH(POPMALUU pa3IMYHBIX BHIAOB U (QopM
MIPEICTABJICHUS;

OLIEHMBATH JOCTOBEPHOCTH HH(OpMaIuy,

UCIONb30BaTh CPEACTBA MH(DOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B

pPeIICHUA KOI'HUTHUBHBIX, KOMMYHUKATUBHBIX u OpraHu3aliuOHHBIX 3aJga4
¢ coOmromeHneM TpeOOBaHWUW OSPrOHOMHKHM, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHts, TMPaBOBBIX UM ATHYECKHMX HOPM, HOpPM HH(OpPMalMOHHON
0€e30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COAEpX aHHUs B Pa3IMYHBIX (popmarax ¢ y4€TOM Ha3HAYCHUS
uHpOpMaIMl ¥ 1ENeBOM ayAUTOPHH, BbIOMpas ONTUMaJbHYI0 (OpPMY TpEACTAaBICHUS U
BU3YyalTU3allUU.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJILHBIC yqeﬁnble HeﬁCTBHHZ OCYIICCTBIIATH O6HI€HI/I€ Ha
YpOKax (1)I/ISI/IKI/I " BO BHGypO‘-IHOfI ACATCIbHOCTH, paCliO3HABATE MTPCAITOCBUIKA KOH(l)JII/IKTHBIX
chyauHﬁ " CMATYaTh KOH(l)J'II/IKTI)I;
pa3BépHyro M JJOTUYHO HU3JI1araTh CBOXO TOUYKY 3PCHUS C UCIIOJIb30BAHUEM SA3BIKOBBIX CPEICTB,
MMOHUMAThb U UCITIOJIB30BAaTh IMTPECUMYIIICCTBA KOM&H}IHO?I U MHAWBUIYyaJIbH on pa60Tr,1; BI)I6I/IpaTI)
TEMATUKY U MCTOAbI COBMECTHBIX ﬂeﬁCTBHﬁ C y‘léTOM O6H.[I/IX HHTEPECOB,
1 BO3MOXKHOCTEM KaXXa0ro 4JIcHa KOJJICKTUBAQ,
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MIPUHUMATH L€ COBMECTHOW [JEATEIbHOCTH, OPraHW30BbIBaTh M KOOPAMHUPOBATH ICHCTBUS
10 €€ JOCTUKEHHIO: COCTaBIIATh IJIAH JEUCTBUM, pacpelesaTh POJIM C YYETOM MHEHUN YYaCTHHKOB,
00CyXaaTh pe3yabTaThl COBMECTHOM pabOThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJaJa M KaXKJOTr0 y4acTHUKAa KOMaHIbl B OOl pe3ynbTaT
1o pa3pabOTaHHBIM KPUTEPUSIM,

MpeaIaraTh HOBBIE MIPOEKTHI, OLICHUBATh 191 ()7 S G (0370117107 HOBU3HBI,
OpUTHUHAIBHOCTHU, MPAKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIIATh MTO3UTUBHOE CTPATETMYECKOE MOBEJICHUE B PA3JIMYHBIX CUTYalUsX, IPOSBIATH
TBOPUYECTBO U BOOOpaKeHUE, OBITh HHUIINATUBHBIM.

PerynsitTuBHbIe yHHBEpPCcAJbHbIE Y4eOHbIE AeiiCTBUS
Camoopranm3anus:

CaMOCTOSITEILHO OCYLIECTBIIATH IO3HABATENIBHYIO JESTENLHOCTD B 00JIaCTH (DU3UKU U
ACTPOHOMHH, BBIABISITH TPOOJIEMBI, CTaBUTh H (QOPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pEUIeHHWs] pPAcuy€THBIX W KAYECTBEHHBIX 3ajay, IUJIaH
BBIMIOJIHEHUS  TPAKTUYECKOW  paboThl € Y4€TOM  HMEIOUIMXCS  PECypcoB, COOCTBEHHBIX
BO3MOXXHOCTEW U MPEANOYTEHUN;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM;

paciupsTh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX IPEAIIOYTEHUMN;

JieJ1aTh OCO3HAHHBIN BBIOOpP, apryMEeHTHUPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PELLICHMUE;

OLICHHBATh NPUOOPETEHHBIH OIIBIT;

CrIoco0CTBOBaTh (YOPMHUPOBAHUIO M TPOSIBICHUIO SPYIUIHH B 00JacTH (DPU3HMKH, TOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPO/Ib, IMOLIMOHAIbHBIH HHTEJVIEKT !

AaBaTb OLOCHKY HOBBIM CHUTyalUsAM, BHOCHUTb KOPPCKTUBBI B JACATCIIbHOCTH, OLICHUBATDH
COOTBETCTBUE PE3YIbTATOB LIEISIM;

BJIaJIeTh HaBbIKAMM I103HABaTENbHOM pe(pIeKCHH KaK OCO3HAHMs COBEPIIAEMBIX JeHCTBUI U
MBICIIUTENBHBIX IPOLIECCOB, UX PE3YyJIbTaTOB M OCHOBAaHMIA;

UCIONb30BaTh NPUEMBI pedIeKcUuHr JUIsl OLEHKH CHUTYallMd, BbIOOpa BEPHOIO pelleHHS;

YMETH OLUCHUBATHL PUCKHU U CBOCBPEMCHHO ITPUHUMATh PCHICHUSA 110 X CHUKCHUIO,

NPUHUMATh MOTHUBBL U apIyMEHTEL IPYIUX IIPU aHAJIN3€ PE3YIABTATOB AEATEIBHOCTH; IIPUHUMATE

ce0s1, MTOHMMAasi CBOM HEAOCTATKHU U JOCTOUHCTBA,

HNPUHUMATh MOTHUBBL M apIyMEHTEL IPYIUX IIPU aHAIU3€ pe3yJIbTaTOB NEeATEILHOCTH; IPU3HABATH

CBOE MMPaBO U MPABO JPYTUX HA OIIHUOKH.

B mponecce NOOCTHXKCHUA JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUA IMPOrpaMMBEI 110

¢u3uke IS YpOBHS  CPEIOHETrO obmero  o0Opa3oBaHUs y  oOyyarommxcs
COBCPIICHCTBYCTCA 3MOHI/IOHEU'II)HI)II>1 HHTCIIICKT, npennonaralomm‘/i
c(hOpMHUPOBAHHOCTb:
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CaMOCO3HAHMsI, BKJIIOYAIONIEr0 CIOCOOHOCTh MMOHMMATh CBOE HSMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHANIBHOM cepbl, ObITh YBEPEHHBIM B ceOe€;

CaMOperyIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEACHUE, CIIOCOOHOCTh aJJalTUPOBATHCA K AMOLIMOHAIBHBIM U3MEHEHUSIM
U MPOSIBIISAT THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEM MOTHMBAIlMM, BKJIIOYAIOLIEH CTPEMJICHHME K JIOCTH)KEHUIO LEIU U YCIEXY,
ONTUMM3M, HWHHUIMATUBHOCTh, yMEHHUE JEWCTBOBAaTh, HCXOAS U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh, TMOHUMATh 3MOIMOHAIBLHOE COCTOSHUE IPYTHUX,
YYUTBIBATH €r0 MPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COL[MAIbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTh BBICTpaMBaTh OTHOUICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSA, IPOSBISITH HHTEPEC U pa3periaTh KOHQIUKTHI.

INPEJAMETHBIE PE3YJIbTATbHI

K xonny oOyuenus B 11 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
0TpaxaTh CHOPMHUPOBAHHOCTD Y 00 yJarOIIUXCsS YMEHUI:

J€MOHCTPUPOBAaTh  HAa  IpuUMepax poidb M MecTo  ¢GU3MKH B (POPMUPOBAHHUU
COBPEMEHHOM  HAay4HOM  KapTHHBI  MHpa, B  Pa3BUTUM  COBPEMEHHOM  TEXHUKH U
TEXHOJIOTHH, B TIPAKTHYECKOW JAEATEIBHOCTH JIIOJCH, WEIOCTHOCTh M E€IWHCTBO (PM3NUYECKOM
KapTHHbBI MUDA,

VIUTBIBATh ~ TPAHUIBI ~ NPUMEHEHUS  HM3YYEHHBIX  (PU3MUECKUX  MOJEJTCH:  TOUYCHHBIH
JJIEKTPUYECKUH 3apsifl, Jyd CBETA, TOUYEYHBIM MCTOYHMK CBETA, SACpHAs MOJEIb aTOMa, HYKJIOHHAs
MO/IeJIb aTOMHOTO sIJIpa IIPU peLIeHnU GU3NYECKUX 3aay;

pacro3HaBaTh (pH3MUCCKUE SBJACHHUS (MPOIECCH) M OOBSICHATH HMX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA M KBAHTOBOM (DM3HMKHU. 3JEKTpUUECKas IMPOBOAUMOCTH, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE  JEHCTBHS  TOKA,  B3aMMOJEHCTBHE MArHUTOB, JJIEKTPOMAarHUTHAas
WHAYKLUSA, AEUCTBUE MarHUTHOIO TOJSI HAa MPOBOJHMK C TOKOM "

JOBUOKYIIUKCSA 3apsf, AIIEKTPOMAarHUTHbHIE KOJIeOaHUS U BOJHBI,
NPSIMOJIMHEMHOE pacHpOCTpaHEHHE CBETa, OTpPak€HUeE, MperloMieHHe, WHTepdepeHLns, AUPPaKIUs
W TONspHU3aIUs CBeTa, Aucrepcust cBeTa, ¢orodnekTpuueckuil 3¢ dext (horoaddekrt), cBeToBOE
JaBJICHHE,  BO3HUKHOBEHME  JIMHEHYaTOro  CHEKTpa  aromMa BOJOpPOJAA, €CTECTBEHHAas U
HCKYCCTBEHHAsl PaIHOAKTUBHOCTb;
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OIHCHIBATh U3y4CeHHBIC CBOMCTBa BemiecTBa  (DJIEKTPUYECKHE, MarHuTHBIE,
ONTUYECKUE, DJEKTPUUECKYIO MPOBOAUMOCTh DA3JIMYHBIX CpPEA) U DIIEKTPOMATHUTHBIC SIBICHUS
(mpouecchbl),  uCnonb3ys — (GU3MYECKHWE  BEJIMYMHBL:  DJIGKTPUYECKHM  3aps], CHjia  TOKa,

ANEKTPUUECKOE HaNpsOKEHUE, JNEKTPUYECKOE COIIPOTUBJICHHUE, PAa3HOCTh
MOTEHIIMAJIOB, AJEKTPOABIIKYILAS CcuJia, padoTa TOKa, MHAYKIMS MAarHUTHOTO TOJs, cuiia AmIepa,
cuna JlopeHua, WHAYKTUBHOCTb KATYIIKH, SHEPrusi JJIEKTPUUYECKOrO0 UM MArHUTHOTO IOJIEH,
NepuojJ] W YacToTa KojeOaHUN B KojeOaTeIbHOM KOHTYpe, 3apsii M cuja TOKa B Ipolecce
TAPMOHHMYECKHUX DJICKTPOMArHUTHBIX KOJIIeOaHWU, (OKYCHOE pacCTOSHUE M ONTHYECKas CHIia
JUH3BI, TPH OMNHCAHWW TPABWILHO TPAKTOBATH (U3MUYECKUN CMBICI HCIIOB3YEMBIX BEITHYHH, HX
0003HAYCHUS W CIUHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C
JIPYTHMU BETMIMHAMH;

OIKCHIBATh M3Y4CHHBIC KBAHTOBBIC SIBICHHUS W MPOIECCHI, UCIONB3YS (DM3MUECKHUE BEITHMYUHBIL:
CKOPOCTh JJICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPrus U UMITYIbC (OTOHA,
MEpUoJ TIONypaclajga, SHEPrHsl CBSA3M AaTOMHBIX sJep, MPH OIKMCAHUU TPABUIBHO TPAKTOBATH
(U3HYECKUN CMBICIT HCIIOJIb3yeMbBIX BEITUYMH, UX 0003HAYCHUS M €IMHHIIBI, YKa3biBaTh (OPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (HU3UYECKYI0 BEIMYUHY C JPYIHMH BEIMYMHAMHE, BBIYHCISATH 3HAYCHHE
(U3HYECKO BETMYUHBI;

aHaAM3UPOBATh (PU3UYECKHUE MPOLIECCHI U SBICHHUS, UCTIONB3Ysl (PU3NYECKUE 3aKOHBI M TTPUHIIMIIBI:
3akoH OMma, 3aKOHBI TOCJIEIOBATEIHHOIO U MapauIeTbHOr0 COSAMHEHUS TPOBOJHUKOB, 3aKOH
Jxoynsa—Jlenma, 3aKOoH 3IE€KTPOMArHUTHOW HMHIYKIHMH, 3aKOH MPSMOIUHEHHOTrO
pacrpocTpaHeHHs] CBeTa, 3aKOHbl OTPaKEHHUs CBETa, 3aKOHBI IPEJIOMIICHHS CBETa, ypaBHEHUE
OiinmreitHa g GoTodddexta, 3aKOH COXpaHEHHs SHEPTUHU, 3aKOH COXPAHEHHSI HMMITYIIbCA, 3aKOH
COXpaHEHUS SJIEKTPUYECKOro 3apsiia, 3aKOH COXpPaHEHHsI MaCCOBOTO YMCIIa, MOCTyaThl bopa, 3akoH
pPallOaKTUBHOTO pacmajia, Ipd OSTOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa, €ro
MaTeMaTHYECKOE BhIPAKECHHE M YCIOBHsI (IPaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OINpeNeNaTh HalpaBlIeHHWE BEKTOpPa HWHAYKIWHM MAarHUTHOTO TIOJS MPOBOJHUKA C TOKOM,
cuibl Ammepa u cuibl JIopeHia;

CTpPOUTHb U OMKCHIBATH HM300paKEHHE, CO3/1aBaeMOe IUIOCKUM 3€pKajioM, TOHKOH JIMH30M;

BBITIOJHSTH SKCIIEPHUMEHTHI 110 UCCIETOBAHUIO (PM3HUECKUX SBICHUN U MPOLIECCOB C
WCIIONb30BAaHUEM TMPSMBIX, U KOCBEHHBIX H3MEpPEHUi: Mpu 3TOM (OpMyIHpoBaTh
npobiiemy/3aady ¥ THUIOTE3y Y4eOHOrO OIKCIIEPUMEHTAa, COOHMpaTh YCTAHOBKY M3
MPEIOKEHHOT 0 000PYyI0BaHUS, POBOAUTH OMBIT U ()OPMYIUPOBATH BHIBOIBL;

OCYILECTBIATh MPSAMbIE U KOCBEHHBbIC M3MepeHUs (DU3MUECKUX BEIHYMH, MPU ITOM BBIOMPATH
ONTUMAJIBHBIA CIOCOO W3MEpPEeHHs] M MCMOJb30BaTh M3BECTHHIE METOMABI OLIEHKH MOTPEIIHOCTEN
WU3MEPEHUI,;

HCCIIEZIOBATh 3aBHCHUMOCTH (PU3WYECKUX BEJIHYMH C WCIOJIb30BAHHEM MPSMBIX U3MEPEHUI:
Opu OSTOM KOHCTPYMPOBAaTh YCTaHOBKY, (PUKCHPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCHMOCTHU
buznyecKuX BETMYMUH B BHUAE TaOIMI] U TPapuKOB, AeNaTh BHIBOJABI IO Pe3yIbTaTaM UCCIEOBAHUS;
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coOmrofaTh MpaBmiIa 0€30MacHOTO TPyAa MPH MPOBEACHUN UCCIIEIOBAaHUN B paMKax y4eOHOTO
IKCIEPUMEHTa, Y4eOHO-HCCIIEOBATEIILCKOH W TPOEKTHOW  JICATENILHOCTH C WCIIOJIb30BaHHEM
U3MEPUTEITLHBIX YCTPOHCTB M JJa00paTOpHOTo 000pYyA0BaHUS;

pemarb pacu€THBIC 33J]a4dl C SBHO 3aJaHHOW (U3UYECKOW MOJEIbI0, MUCIONB3Ys (GU3NICCKHE
3aKOHBl ¥ TPHHIUIBI, HAa OCHOBE aHalM3a YCIIOBHS 3a]adyd BBIOMpPATh (U3UUECKYIO MOJCIb,
BBIJICIISATh (DU3NUECKUE BEIMYMHBI U (POPMYIIbI, HEOOXOAUMBIE [T €€ PEIICHHs], TPOBOAUTH PACUYETHI
U OICHHMBATh PEATbHOCTh IMOJYYCHHOTO 3HAYCHHS (PU3NICCKOM BEITMUUHBL;

peuiaTb KAYCCTBCHHBIC 3aJlaui. BBICTPANBATL JIOTUYCCKH  HCIIPOTHUBOPCUYMBYIO ICIIOUYKY
pacCyX/JeHUH C OHopoil Ha U3YYCHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHHUS;

HCIIOJIb30BaTh IIPU PCHICHUU y'-Ie6HBIX 3ala4y COBPCMCHHBIC I/IH(i)OpMaI_II/IOHHbIG TEXHOJIOT N
JUIi  TIOWCKA, CTPYKTYPHpPOBAaHHWS, HMHTEPIPETAIUN U  NPEACTaBICHUS y4eOHOH M HaydHO-
NOMY/SIPHOM HMH(pOpMAIIUK, TOTYYEHHONM W3 PA3IMYHBIX HICTOUHUKOB, KPUTUYECKH AaHAIU3UPOBATH
NOJTy4aeMyto HH(POPMAIIHIO;

OOBSICHITH IMPUHIUIIBI HeﬁCTBHﬂ MallluH, HpI/I60p0B U TCXHHUYCCKUX YCTpOfICTB, pa3ianyaTrb
YCJIOBHS MX 0€30MacHOr0 NCIIOIBb30BaHMs B TIOBCETHEBHOM JKU3HHU;

MPHUBOAUTH TPHUMEPHl BKJaga POCCHHCKUX H 3apyOeXKHBIX YYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONB30BaTh TEOPETHYECKHE 3HAHHWS 10 (U3MKE B TOBCEIHEBHON JKU3HU IS
obecrieueHus1 OE30MacHOCTH TpU OOpalieHuu ¢ NpuOopaMH W TEXHUYECKUMH YCTPOWCTBAMHU,
JUIL COXPaHCHHS 3JI0pPOBbSI M COOJIOJICHUS HOPM DKOJOTHMYECKOT'O MOBEJCHUS B OKPYKAFOIIEH
cpene;

paboTaTh B TPYIIIE C BBINOJIHEHHUEM pA3IMYHBIX COIMAIBHBIX POJICH, TUIAHHUPOBATH PabOTY

T'PYIIIIBI, panyoHaIbHO pacrpenensTh 00513aHHOCTH U IUJIAHUPOBATh

NESITeIPHOCTh B HECTAHIAPTHBIX CHTYalUsX, aJIeKBaTHO OICHWBATh BKJIAJ] ~ KAXKIOTO W3
YYaCTHUKOB T'PYIIIBI B PEIICHUE PACCMATPHUBAEMOM POOIIEMBI.






OCHOBHOE COAEPKAHME 68uacos,
B 11 xmacce — 68 gacoB

[Ipumepnas nporpamma @I'OC COO cocTaBieHa Ha OCHOBE MOAYJIBHOIO IPUHIIUIIA TOCTPOCHUS
yuebHoro matepuana. KonnuecTrso 4acoB Ha u3yueHue y4eOHOro npeaMera H Kjiaccebl, B KOTOPbIX
NnpeAMeT MOKeT H3y4aThCsd, OTHOCATCH K KOMIIETEHIINH 00pa30BaTe/IbHOH OpraHu3aluu.

[IpumepHas nporpamma coAep>KUT NPUMEPHBIH NMepevYeHb MPAKTUIECKUX U Ta00paTOPHBIX paboT.
ITpu cocraBnenuu paboyeil NporpaMMbl yUuTe/Ib BIPaBe BIOPAaTh U3 MepedHs paboThl, KOTOPhIC
cuMTaeT HanboJee NenecooOpasHbBIMU ISl TOCTHKEHHS IPEAMETHBIX PE3YJIbTaTOB.

ba3oBblii ypoBeHs. 11 kiacc. 66 yacoB (33 yueGHBIX He/esd, 2 4aca B He/IeJTI0)

1. Djexkrpoaunammka, 36 yacos

3akoHbl NOCMOAHHO20 moka, 8 uacos.

IToCTOSIHHBIN 3EKTPUUECKUI TOK. DIEKTPOABIKYILAS cHila. 3akoH OMa JUisl MOHOM LEenu. DNEeKTPUUECKUM
TOK B IIPOBOJIHHUKAX, JIEKTPOJIUTAX, IIOIYIIPOBOIHUKAX, ra3ax U Bakyyme. Ceepxnposooumocme.

Jlabopamopnas paboma Nel «Uzmepenne 3/]C 1 BHYTPEHHETO CONPOTUBIICHHSI UCTOYHUKA TOKA.
HccnenoBanue 3aBUCUMOCTY HAIPSDKEHUS HA MOJIOCAaX UCTOYHHUKA TOKA OT CHJIbl TOKa B 1enu. [Iposepka
TUINOTE3bl: HAIIPSKEHUE MPHU MOCIIEA0BATENBHOM BKIIOUEHHUH JIAMIIOYKHU U PE3UCTOpA HE paBHO CyMMeE
HaINpsHKEHUH Ha JTaMIIOYKE U PE3UCTOPE»

2.. Maznummnoe nose. I1eKmMpoMazHUmMHAA UHOYKUUA
IlocTrossHHBIE MarHWTEL. B3amMoneiicTBHE MOCTOSHHBIX MAarHMTOB. MarautHoe mMoJe.
Bekrop MarHuTHOM  wHAyKuMH. [IpuHIMO ~— Cynmepno3MIMM  MAarHUTHBIX — nojied. JIuHum
MarHUTHOM HHAYKIMU. KapTuHa IMHUN MarHUTHOW MHYKIIAH TTOJISI TOCTOSIHHBIX MAarHUTOB.
MarnuTHoe MOJ€ MNpPOBOAHMKA C TOKOM. KapTuHa nMHUNA HWHAYKUUM MArHUTHOTO TMOJIA
JUTMHHOTO TIPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO MPOBOJHHMKA, KATYMIKU ¢ TOKOM. OIBIT
Opcrena. BzanmoelicTBre MPOBOHUKOB C TOKOM.
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Cuita Amriepa, e€ MOJyJIb U HalpaBJcHUE.

Cuna Jlopenima, e€ Moayib W HampapiieHHe. JIBWKeHHE 3apsHDKCHHOW YacTHIIBI B
OJIHOPOJIHOM MarHuTHOM mnose. Pabora cuinel Jlopenia.

SIBneHue 3MeKTPOMArHUTHOM MHIAYKIUU. [IOTOK BEKTOpa MAarHUTHOM HMHIYKLUU.
DNIEeKTPOJIBIIKYIIAS CUJIa MHAYKIHUU. 3aKOH 3JIeKTpoMarHuTHo unaykuuu dapanes.

Buxpesoe AEKTPUIECKOE IoJe. OneKTpoABUK YIS cuia WHJYKLIUU B
IIPOBOJIHUKE, JIBHXKYILIEMCSI IOCTYIATEIBHO B OJHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHyKTUBHOCTS. SIBnenue CaMOUHIYKLIUH. DNEeKTPOABHKYLIAS cuna
CaMOWHIYKIINH.

OHeprusi MarHUTHOTO TOJISl KATYIIKHU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuueckue  yCTpOMCTBA M MPAKTUYECKOE  INPUMEHEHHUE.  TMOCTOSHHBIE  MarHuThI,
AIEKTPOMArHUTHI, 3JIEKTPOABUTATEIb, YCKOPUTEHU 3JIEMEHTAPHBIX YacTHll,
WHIYKIIMOHHAS TI€Yb.

Jemoncmpayuu OnbiT

Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4Ka MAarHUTHBIM 110J1eM. JInHuu

WHIYKIMU MarHUTHOTO MoJs. B3auMopaeincrsue aByx

MIPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[evictBue cuibl JIopeHa Ha HOHBI AJIEKTPOIIUTA.

SIBiieHME 3JIEKTPOMArHuTHOM HHAYKIMU. [IpaBuiio

Jlenna.

3aBUCUMOCTh JJICKTPOABUKYIIEH CHJIBI HWHIYKIIMA OT CKOPOCTH HM3MEHEHMS] MarHUTHOTO
MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomsi

N3yyeHre MarHuTHOTO MOJIs KaTYIIKH C TOKOM.

HccnenoBanue AeHCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue sIBIECHUS IIEKTPOMArHUTHOM WHIYKIIMH.

3.. KoteGanust u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumuble Koaebdanus

Konebarensnas cucrema. CBoOOHBIE MeXxaHUYeCKHue Kojebanus. ['apMoHnueckune KosaeOaHwUs.
[lepmon, uacrora, ammautyna u (asa koneGanmil. IIpyXuHHBIH MasTHUK. MaTeMaTHUeCKUi
MasTHUK. YpaBHEHHE TapMOHHUYECKUX KojeOanuil. IIpeBpalieHne SHEpruy Mpu rapMOHUYECKHX
KOJIeOaHMSIX.

Konebarenbuplii  koHTYp. CBOOOAHBIE 3JNEKTPOMArHuUTHBIE KoOJEOaHUS B  HJICATBHOM
KoJIeOaTeIbHOM ~ KOHTYpe.  AHalOrusg  MEXIy  MEXaHWYeCKUMH UM 3JEKTPOMAarHUTHBIMU
KOJICOAHUSIMH. @®opmyna  TomcoHa. 3aKOH  COXpaHEHMsT  DHEpPrMM B HJCAIBHOM
K0JIeOaTEeIbHOM KOHTYpE.
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[IpencraBnenne o 3aryxalommx KojeOaHUsSX. BBIHYXKICHHBIE MEXaHUYECKHE KOJIeOaHusI.
Pe3onanc. BoiHyKaeHHbIE 2JIEKTPOMAarHUTHBIE KOJIeOaHMUsL.

Ilepemennsiil Tok. CrHycOMIaIbHBINA NIEPEMEHHBIM TOK. MOLTHOCTh EPEMEHHOIO TOKA.
AMIUIMTYTHOE U IEUCTBYIONIEE 3HAUEHUE CHJIbI TOKA U HAIIPSKEHMUSL.

Tpanchopmartop. IlpomsBoacTBo, Tmepemaya W MOTPEOJICHUE  DICKTPUUYECKOW SHEPTUU.
OKOJIOTMYECKHE  PHUCKM IpU  NPOU3BOACTBE  3JeKTpodHepruu.  KympTypa uCIONb30BaHUSA
3JIEKTPOIHEPTUU B MIOBCEITHEBHOW KU3HM.

TexHU4eCKHe yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHE. 3JIEKTPUUECKUN 3BOHOK, FEHEPATOP
MIEPEMEHHOI 0 TOKA, JIMHUM 3JIEKTPOIIEPEaay.

Jlemoncmpayuu

UccnenoBanne apaMmeTpoB KoJieOaTeIbHOU CHUCTEMBI (mpyXMHHBI#H 1581071
MaTeMaTHYeCKUN MasTHUK).

Hab6mronenue 3aryxaromnmx kosnebanuit. MccienoBanue

CBOICTB BBIHYXKIEHHBIX Konebanuii. Habmonenue

pe3oHaHca.

CBOOOTHBIC JIEKTPOMATHUTHBIC KOJICOAHMS.

OcumiorpamMmbl — (3aBUCUMOCTH  CHJIBI TOKa ¥ HANPSDKEHHsT OT  BPEMEHH) JUIs
3JIEKTPOMATrHUTHBIX KOJEOaHUI.

Pe3onanc npu MOCJIEI0BATEILHOM COCIMHEHUH pe3ucTopa, KaTyIIKU
MHJIYKTUBHOCTH U KOHJEHCATOPA.

Mopeinps IMHUY 3JIEKTpOonepeadH.

Yuenuueckuui sxcnepumenm, nabopamopHule pabomoi

HccnenoBanue 3aBUCHMOCTH TEPHO/Ia MAJIBIX KOJIEOAHUM TPy3a HA HUTHU OT JJIMHBI HUTHU U
Macchl rpys3a.

HccnenoBanne nepeMEHHOro TOKa B ILENW M3 MOCIEI0BATEIbHO COEAUHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOPA.

4 Mexanuueckue u 371eKmMpoMaAZHUMHbLE 60TIHbL
MexaHnnueckue BOJIHBI, YCIIOBHS pacrpocTpaHEeHHUs. Ilepuon. CkopocTb
pacnpocTpaHeHus 1 JuinHa BojiHbl. [lonepeunsie u npooiabHbIe BOHBL MHTEepdepennns u nudpakuums
MEXaHUYECKUX BOJIH.
3Byk. CkopocTh 3ByKa. [' poMkoCTh 3Byka. Beicota ToHa. TemOp 3Byka. DieKTpOMarHuTHbIE
BOJIHBL. YCIOBUS M3JIy4E€HUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnast opuentauus BektopoB E, B, VvV B amexkrpomarHuTHoil BosiHe. CBOHCTBa

ANIEKTPOMAarHUTHBIX BOJH: OTPAaXEHUE, IPEIIOMIICHUE, nossipu3anus, Audpaxuus,
uHTepdepenius. CKOpoCTh EKTPOMArHUTHBIX BOJIH.
[Ilkasa ANEKTPOMATHUTHBIX  BOJIH. IIpumenenne 3JIEKTPOMAarHUTHBIX ~ BOJH

B TEXHUKE U OBITY.

[TpuHIMIIBI paguoCBsI3K U TeleBuAeHuA. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPe/Ibl.

TexHuueckue YCTPOWCTBA U IPAKTUYECKOE NIPUMEHEHHUE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YIbTPa3ByKOBas JIMATHOCTHKAa B TEXHUKE u MEIHUIHE, panap,
paaronpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neus.
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Jlemoncmpayuu

O6pa3oBaHue U PACIIPOCTPAHECHHE MOMEPEUHBIX U MTPOIOJIHHBIX BOJIH.

Kone6momieecs Te10 Kak UCTOYHUK 3BYKA.

HaGnronenue oTpaskeHus U IPEIOMIICHUS] MEXaHWYeCKUX BoJH. Haburonenue

uHTEepPepeHINN U TU(PAKINN MEXaHUIECKUX BOJH. 3BYKOBOI pe30HAHC.

HaOmroienue CBSI3M TPOMKOCTH 3BYKA M BBICOTHI TOHA C aMIUIUTYIOW M YaCTOTOW KOJICOAHHIA.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTpa)KeHUE, MpPEIoMIICHUE,
noJisipu3anus, Tudpaxius, “HTepHepeHIHs.

S.. Onmuxka

I'eomerpuueckas ontuka. [IpsmonnHeitHOE pacipoCTpaHEHHE CBETA B OJJTHOPOIHOM cpene. JIyd
cBera. TOYeUYHbI HCTOYHUK CBETA.

Otpaxenue cBera. 3akOHbl OTpakeHusi cBera. llocTpoeHue u300pakeHUN B IIIOCKOM
3epKajie.

[Ipenomnenue  cBera.  3aKkOHBI  MpENOMIICHHS  cBeTa.  AOCONIOTHBIM  MOKa3aTeb
MIPEJIOMIICHUSL. [lomrHoe  BHyTpeHHEe OTpPAKEHUE. [IpenenbHbIit yrojl  MOJIHOTO
BHYTPEHHETO OTPaXKEHUSI.

Hucnepcus cBera. CnoxHblii cocTaB 6enoro cseta. L[Ber.

Cobuparomue u paccenBaromive JuH3bl. ToHkas nuH3a. DOKYCHOE PACCTOSHUE U ONTHYECKas
cuina TOHKOW JmH3bL. llocTpoeHne wu3o0pakeHUd B COOMpAIOLIMX M PAacCEUBAIOIIMX JIMH3aX.
dopMyna TOHKOU JIMH3bIL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKOM ONTHUKHU.

Bonnosas ontuka. Mutepdepennus cBera. KorepeHTHbIE MCTOYHUKU. Y CIIOBHUS HAOJIIOACHUS
MaKCUMyMOB U MHUHHMYMOB B HMHTEP()EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpakaus ceera. udpakunoHHass pemérka. YciaoBue HAOMIOAEHUS TJIaBHBIX MAKCHMYMOB
MIpU MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoiicTBa U MpakTHUYECKOE TPUMEHEHHWE. OYKH, Jyma, (QoToarnrmapar,
MPOEKIIMOHHBIN ammapar, MUKPOCKOI, TENECKON, BOJIOKOHHAs OMNTHKA, AU(PAKIHOHHAS pEIIETKa,
MOJIAPOUL.

Jlemoncmpayuu

[IpsimonuHeiiHoe pacrpocTpaHeHHE, OTpa’keHue U TperIoMIIeHHE CBETAa.
OnTuyeckue npuoOpsI.

ITomHOE BHYTpEHHEE OTpaxkeHue. Mozaens CBETOBOA.

HccnenoBanue CBOMCTB M300paXkeHH B TuH3ax. Moaenu

MHUKPOCKOIIa, TEJIECKOTIA.

HaGmtonenue unrepdepeHuu cpera.

Habmronenune nudpaxium ceera.

Habmronenune nucnepcuu ceeta.
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[Tonydenue criekTpa ¢ MOMOIIbIO TPU3MBI.
[Tonydenue crekTpa ¢ MOMOIIbIO TU(PPAKINOHHONW PEHIETKH.
Hab6nronenue nonspusanuu cBerTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol
N3mepenue nmokaszarelis NpeaoMIIeHUs CTEKIIA.
HccnenoBanne cBOMCTB M300paKeHUH B JIMH3AX.
Hab6nronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI clieNUAIbLHOI TEOPUH OTHOCHTEIbHOCTH

I'paHuibl IPUMEHMMOCTH  KJIACCMYECKOM MeXaHukHW. IlocTymarsl  crieHManbHOM TEOpPUH
OTHOCUTEILHOCTU:  HMHBAPUAHTHOCTh  MOJYJsA  CKOPOCTH  CB€Ta B BaKyyme, MPUHIHUI
OTHOCHUTEJILHOCTH DMHINTCHHA.

OTHOCHUTENLHOCTh OAHOBPEMEHHOCTH. 3aMeIJIieHUE BpPEMEHHM U COKpAIICHHUE JJIMHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MacCChI ¢ HEPrUeH U UMITYJILCOM PETISITUBUCTCKON YaCTHUIIbI. DHEPTHUs ITOKOS.

Pa3nen 7. KBanToBasi pusuka
Tema 1. Dnemenmol K6aHMOGOI ONMUKU

®oronbl. Gopmyna [lnanka cBs3u 3Hepruu (GOTOHA C €ro YaCTOTOM. DHEPIUsl U UMITYJIbC
dotona.

OtkpeiTue u  uccnenoBanue  goroddpdexra. Onbitet AL CroneroBa.  3akoHBI
doroaddexra. VYpaBHeHue OiHIITeHA  AJIA dotorddekra. «Kpacnas rpaHULIa»
dororddexra.

Jasnenne ceera. OnbiTel [1.H. JIeGenena.

XHUMHUYECKOE IEHCTBHUE CBETA.

Texnuyeckue yCTpoOiiCcTBa U MPaKTHYECKOE pPUMEHEHUE: dboTodnemeHT,
dboTomaTYNK, coTHEeUHast OaTapesi, CBETOAHO/I.
Jlemoncmpayuu

®otor((PeKT HA YCTaHOBKE C IIMTHKOBOM TIACTHHOM.
HccnenoBanue 3ak0HOB BHeIIHETro (GoToaddekra.
Cseronuon.

Conneynast GaTtapes.

Tema 2. Cmpoenue amoma

Mopnens  aroma  Tomcona.  OmbiTel  Pesepdopma 1mo  paccesHHIO — 0-YACTHIL.
[Tnanerapuas mozens aroma. Iloctynatsl bopa. W3nydyenue u mnorusomieHne (OTOHOB IpU IMeEpexojie
aToMa C OJHOrO YPOBHSI SHEpPruM Ha Jpyrod. Bunbl cnexkTtpoB. CHEKTp YpOBHEH JHEPruM aroMa
BOJIOPOAA.

BonHoBble cBolicTBa uactul. Bomnsl ne bpoinsg. KoprnyckynsapHO-BOJHOBOH Jyaln3M.

CnoHTaHHOE U BBIHYKJIEHHOE U3TyYCHHUE.

TexHnueckne ycTpoMCTBa M MPAKTUYECKOE NPUMEHEHUWE. CIIEKTPaIbHBIA aHAIU3
(cmekTpockom), J1a3ep, KBAHTOBBI KOMITBIOTED.
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®denepanpHas padboyas nmporpamMma | dusnka. 10—11 kmaccer (0a30BbIii
YPOBEHB )

Jlemoncmpayuu
Mopuens onbita Pesepdopma. Onpenenenue
JUTMHBI BOJIHBI JIazepa.
HabGronenue nmmHelyaThIX CEKTPOB U3mydeHus. Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopHule pabomoi
HaGmronenue mMHEHYaToro crekTpa.

Tema 3. Amomnoe s0po

OKCIIEpUMEHTHI, JIOKa3bIBAIOIINE CJI0)KHOCTB CTPOCHUS agpa.  OTkpbITHE
pamuoaktuBHOCTH. OmbiTel Pesepdopra mo ompeneneHuIo cocTaBa pPagdOaKTUBHOTO HM3JIYYCHHUS.
CgoiictBa anb(a-, 6eTa-, raMma-u3ay4eHus. BiusHue paqnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hykionnas wmoxpens sapa ['eiizenOepra— MiBaHeHKO.
3apsn siapa. MaccoBoe uncio sapa. M3orornsl.

Anbda-pacna. DIeKTpOHHBIH M NO3UTPOHHBIM OeTa-pacnaj. ['amma-uznydeHue. 3aKoH
pazvoaKTUBHOIO pacrnaja.

OHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledext maccsl sapa. SnepHble

peakuuu. [lenenue u cunres suep.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpobieMbl U MEPCHEKTUBBI SAEPHON IHEPrETUKH.
DKOJIOTHYECKUE aCIEKThI SJEPHON SHEPTreTHKU.

OneMeHTapHble YacTulbl. OTKpPBITHE IO3UTPOHA.

MeTonbl HaOMIOACHHUS U PETHCTPAIIIH SJIEMEHTApHBIX YacTHIl. DyHIaMEHTaIbHbIC

B3auMoJieiicTBus. EquHCTBO prusnueckoil KapTUHBI MUpA.

TexHuueckue ycCTpoiicTBa M IPAKTHUYECKOE IIPUMEHEHHWE. J03UMETp, Kamepa Buibcona,
AJIEPHBII peakTop, aToOMHasi bomoa.
Llemoncmpayuu

CuéTuMK MOHM3UPYIOLIUX YACTHII.
Yuenuueckuii sxkcnepumenm, nabopamopruvie pabomei ViccnenoBanue TpeKoB

gacTuIl (Mo rOTOBBIM (oTOrpadusm).

Pa3nen 8. DjieMeHTHI aCTPOHOMUH H ACTPOPU3NKH

Otanbl pa3BUTHA acTpoHOMHH. [IpukiiagHOE M MHPOBO33PEHYECKOE 3HAYCHHE
aCTPOHOMHUH.

Bun 3Bé3nHoro He6a. Co3Besnus, sipkue 3BE3/bI, TUIAHETHI, X BUIUMOE IBHKeHHE. ComHeuHas

cucrema.
Connne. Comneynasi akTuBHOCTh. VcTounuk sHepruu CosiHIa U 3BE3M. 3BE3/BI, UX OCHOBHBIC
XapakTepUCTUKU. JlmarpamMmma  «CIEKTPaJIbHBIA  KJIACC — CBETUMOCTH». 3BE3ABI  TJIABHOM

MOCJIE0BATEIILbHOCTH. 3aBUCUMOCTE «Macca — CBETUMOCTB» JIJIS 3BE3J TJIaBHOM IOCIEA0BATEIHLHOCTH.
Buyrpennee crtpoeHue 3BE37. COBpPEMEHHBIE TMPEICTABICHUS O MPOUCXOXKIACHUU W SBOIIOLHNHU
ComaHia u 38831, OTanbl JKU3HU 3BE3]I.

Mnuneunsiii [TyTs — Hama ["anaktuka. [Tonoxenue u npmxenue Connua B ["anaktuke. TUnsl
ranakTuk. PaavoranakTuky U kBa3zapbl. Y€pHbIE IBIPHI B si/Ipax rajlakTUK.
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®denepanpHas padboyas nmporpamMma | dusnka. 10—11 kmaccer (0a30BbIii
YPOBEHB )

Bcenennas. Pacmupenne Bceenmennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbiioro B3peiBa. PenukroBoe u3nydyeHue.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUM.
Yuenuueckue nabaooenus

Habmonenus HEBOOPYKEHHBIM rIa3oM c HCII0JIb30BaHUEM KOMIIbFOTEPHBIX
MPUIIOKEHUI Ui OIpeNeieHUus TMOJIOKEHUSI HEOECHBIX O0BEKTOB HA KOHKPETHYIO JAaTy. OCHOBHBIE
co3Be3usi CeBEepHOro MoMyapus U sipkue 3BE3/bl.

Hab6mtonenus B teneckon Jlynsl, minanet, Mueunoro [TyTu.

O06o0maromee NOBTOPpeHNeE

Ponp ¢u3uKkM M acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTMYECKOM, COIUATBHOW M ITHYECKOM
cepax OESITETbHOCTH YENOBEKa, POJb M MECTO (U3MKH U aCTPOHOMHUHU B COBPEMEHHOH HaydHOM
KapTUHE MHUpa, pPOJb (U3HYECKOW Teopud B (HOPMHPOBAHWHU TIPEACTABICHUH O (U3HYECCKOU
KapTHHE MHpa, MeCTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM PSly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEICTABICHUN O MPUPOJIE.

Me:xknpeaMeTHbIe CBSI3H

W3yduenne kypca ¢usuku 6a3oBoro ypoBHsS B 11 kiacce ocCymiecTBIsieTcss € y4€TOM
COJIePKATEILHBIX MEKIPEIMETHBIX CBS3CH C KypcaMu MaTEeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemnovle  nousmusi, CBSI3aHHBIE C WM3YYCHHEM METOJIOB HAYYHOTO TO3HAHUS:
SBJICHWE, Hay4dHbId (akT, THmoTe3a, (Qu3nMYeckas BEIWYMHA, 3aKOH, TEOpHs, HAOIOCHHE,
9KCIIEPUMEHT, MOJICITUPOBAHKE, MOJICIh, H3MEPEHUE.

Mamemamuka: pelieHHE CHCTEMBI YPaBHEHHH, TpPUTOHOMETPHUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TAaHTCHC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXJIECTBO, BEKTOPHI H HX
MPOCKIIMM HAa OCH KOOPAWHAT, CJIOKCHHE BEKTOPOB, IPOW3BOIHBIC JJICMEHTAPHBIX (YHKIUH,
MPU3HAKHU TTOI00MSI TPEYroJLHUKOB, ONPEICICHHE TUIOMAIN IIOCKUX GUTYp U 00hEMa Ted.

buonocus: ameKTpUYecKue SBJICHUS B )KUBOU MPUPOJE, KOJICOATEIbHBIC TBUKCHHS B )KHUBON
MPHUPOJIC, ONTHYECKUE SIBIICHUS B JKUBOH NPHUPONE, IEHCTBUE paUallMH HA )KUBBIC OPraHU3MEI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KpUCTAITNYecKasl CTPYKTypa TBEPABIX Tell, MEXaHU3MBI
00pa30BaHUs KPUCTAIITMUECKOM PElIETKY, CIIEKTPAIbHBIN aHAIU3.

l'eocpaghus: MarHUTHBIE TIONMIOCA 3eMIIM, 3aJ€KH MArHUTHBIX Pyld, (OTOCHEMKA 3eMHOMN
MOBEPXHOCTH, Mpe/ICKa3aHNe 3eMIIETPICEHUH.

Texnonocus: JIMHUU aNeKTporepenay, TeHeparop MEPEMEHHOTO TOKa,
AIIEKTPOJBUTATENh, WHAYKIIMOHHAS T€4b, pajaap, paauonpuéMHHK, TEJIEBU30p, aHTEHHA, TenedoH,
CBUY-nieub, TPOEKIIMOHHBIN ammapaT, BOJOKOHHAs ONTHKA, COJHEYHas Oarapes.

19



Ilepedenns na6opaTopHbIx padoT (u3 [IpuMepHOTO MepeyYHs MPAKTHYECKUX U Ja60paTOPHBIX padoT (Ha BHIGOP

yuuTes))
Tun padorsr  |Haspanme paGoTnl Kaacc TemaTudecknii pazgen Ne
padoTbl/Kaacc
IIpsimble M3mepenne cuir B MeXaHUKe 10 OCHOBBI JTUHAMUKHU 4/10
U3MEpPEHUS M3mepenne 3/1C ncrounnka Toka 11 3aKoHBI OCTOSIHHOTO ToKa  |1/11
Onpenenenre nepruoia oopameHus 11 Crpoenue Beenennoit 7/11
JIBOIHBIX 3Be3]] (TIeYaTHBIC MAaTCPHAIIbI)
H3mepenue Temnepatypsl (kuakoctHbiMEu |10 Ocnossl MKT 5/10
U U(POBBIME TEPMOMETPAMH)
KocBennbie Wsmepenne yckopeHus CBOOOTHOTO 10 OCHOBBI KHHEMATHKH 1/10
U3MEpCHUS naicHUs
N3mepenue BHYTpeHHETO conpoTuBieHus |11 3aKOHBI IIOCTOSIHHOTO ToKa  |1/11
HCTOYHHKA TOKA.
Omnpenenenue nmokasarens npenomienus (11 CBeTOBbIC SBICHUS 3/11
cpenabl
Uzmepenne GOKYCHOTO pacCTOSTHUSI 11 CBeTOBBIE SIBJIICHUS 4/11
coOuparoIIeil U pacCeUBArOIICH JIMH3
Omnpenenenne JIMHbI CBETOBOM BOJTHBI 11 CBETOBBIC SBICHHUS 6/11
Habmonenne  |HaGmrogeHue siBIeHUS 3neKTpoMarHuTHou |11 DJekTpoMarHuTHAs 2/11
SIBJICHUH WHAYKLIHAA HHIYKIUS
HabnroneHne BOTHOBBIX CBOWCTB cBeta: |11 CBeTOBBIC SBICHUS 5/11
nudpaxnys, uHTepepeHIus,
MOJISIPU3ALIHS.
Uccaenosanusa |McciaenoBanue oCTBIBAHUS BOIbI 10 OcuoBbl MKT (TeruioBoe 5/10
paBHOBeCHE)
HccnenoBanue 3aBucuMOCTH HanpspkeHus |11 3aKoHBI IOCTOSAHHOTO ToKa  |1/11
Ha MOJIF0CAaX UCTOYHUKA TOKA OT CHJIBI TOKA
B IIETTH
HccnenoBanue siBIeHUs 11 DJeKTpoMarHuTHAs 2/11
ANIEKTPOMATHUTHOM UHTYKIIUH HUHITYKITHS
HccreoBanue 3aBUCHMOCTH yIila 11 CBETOBBIC SIBJIICHUS 3/11
MPEJIOMIICHHUS OT yIiia MaJeHus
HUccnenosanue 3aBucumoctn paccrosHus |11 CBeTOBbBIC SBJICHUS 4/11
OT JIMH3BI 10 U300PaXKECHHS OT PACCTOSHUS
OT JIMH3BI JI0 MIPeMeTa
HccnenoBanue JBIKEHUS TBOMHBIX 3Be31 |11 Crpoenne Beenenmoit 7/11
(Mo meyaTHBIM MaTepHanam)
[Iposepka [Tpu pBrkeHUn OpycKa 1O HAKIOHHOW 10 OCHOBBI JUHAMHKH 3/10
THITOTE3 TUIOCKOCTH BpEMsI MepPEeMEICHHS Ha
OIpPEJICIICHHOE PACCTOSHUE TEM OOJIBIIIE,
4yeM OoJibllie Macca Opycka
[Ipu nBM>XEeHUN OpycKa MO HAKIOHHOW 10 OCHOBBI KHHEMATHKHU 2/10
TUIOCKOCTH CKOPOCTH MPSIMO
MPOMOPIUOHAIILHA TTYTH
HarmpsixeHue py 1ocie1oBaTebHOM 11 3aKoHbI MOCTOSTHHOIO Toka  |1/11
BKITFOUCHHH JIAMITOYKH W PE3UCTOPA HE
pPaBHO CyMMe HANpPsDKSHUI Ha JIAMITOYKE U
pesucrope
Yroma npenoMieHns IpsMo 11 CBeTOBBIC SBICHUS 3/11
MPOMOPIUOHAJICH YTy HaCHUSI
Koncrpyuposa KoHcTpyrpoBaHue HakJIOHHOM IIOCKOCTH, |10 OCHOBBI KUHEMATHUKHI 2/10
HHE 10 KOTOPO# OPYCOK JIBUKETCS C 3aJTaHHBIM
TEXHUYECKHX |yCKOPCHHEM.

YCTpOMCTB




KanennapHo-TtemaTnyeckoe NJIaHMPOBaHME K padoueii mporpamme no Kypey «®@u3uka» B 11 kaacce.

Ne Tema ypoka [aTta
YypOKa

pasacie
3aKOHBI OCTOSIHHOIO TOKA. 8 yacoB

1 ITocTostHHBIH 3nekTpudeckuii TOK. OCHOBHBIE XapaKTEePUCTHKH 4.09
AJIEKTPUYECKOMN IETIU.
2 OnexTpoaBwKyLIas cuna. 3akoH OMa A7 OJJHOPOJHOTO y4JacTKa Lienu. 3akoH | 5.09
Oma f171s1 TOJTHOM IEeTIH.
3 Jlabopamopnas paboma Nel «3mepenne 3/1C u BHyTpeHHETO 1.09

COIIPOTHBJICHUS HCTOYHUKA TOKa. VccrenoBanne 3aBUCUMOCTH HATPSKCHUS
Ha MOJTI0CaX MCTOYHHMKA TOKA OT CHIIBI TOKa B 1ienu. [IpoBepka runoTess:
HarpsbKEHKE TPH MOCIIeI0BATELHOM BKJIIOUCHUH JIAMITOYKH U PE3UCTOPa HEe
pPaBHO CyMME HAIPsDKEHHUN HA JIAMIIOYKE W PE3UCTOPE»

4 ONeKTpU4eCcKUi TOK B MPOBOAHUKAX, 12.09
3JEKTPOJIUTAX, MONYIPOBOIHUKAX, ra3zax U Bakyyme.CBepXIpOBOJAUMOCTb.

5 PaboTa u MOIIHOCTH JIEKTPUIECKOTO TOKa. 3akoH Jlxoyinsa-Jlenna. 18.09

6 IIpakTHKyM peleHns 3aa4 o TeEME «3aKOHBI TOCTOSTHHOTO TOKa» 20.09

7 IIpakTHKyM peleHns 3aa4 o TeEME «3aKOHBI TOCTOSTHHOTO TOKa» 25.09

8 KonTpoabnas padora Nel «3aK0oHBI NOCTOSTHHOTO TOKa» 26.09
MaruutHoe none . 4 yaca

9 MaruutHoe nojsie. MHIyKIMst MarHuTHOTO TOJI1 — OCHOBHAsI XapaKTEPUCTUKA 2.10

MarHuTHOro mnoiisi. Maruutsele iuHK. CriocoObl onpeiesieHNs HapaBiIeH s
BEKTOpPa MarHUTHOM MHAYKIIMH. MarHuTHbIE CBOMCTBA BEIIECTBA.

10 JleficTBME MarHUTHOTO MOJIS Ha POBOJHUK C TOKOM U JBMXKYIILYIOCS 3.10
3apspKeHHyro yactuly. Cuna Amnepa u cuia JlopeHua.

11 IIpakTHKyM pelneHus 3a7a Ha ONIMCAaHUE NEHCTBHS MAarHUTHOTO TOJIS Ha 9.10
IIOMEILCHHBIE B HUX IPOBOJHUKHU U 3apPSHKEHHBIC YACTHILIBL.

12 IIpakTHKyM pelieHus 3a/1a Ha ONIMCAHKUE JEHCTBUS MArHUTHOTO MOJIS Ha 10.10

TMNOMCHICHHBIC B HUX NPOBOAHUKHA U 3apsPKCHHBIC YaCTUIIBI.

3J’leKTp0MaFHI/ITHaﬂ HHAYKIUSA 5 gacosn

13 3aKOH 3JIeKTPOMAarHUTHON HHAYKIMH. JlabopamopHas paboma Ne2 16.10
«Habnronenue u ucciegoBaHue sIBICHUS 3JIEKTPOMArHUTHON HHIYKIIMNY.
SIBnenne caMouHAYKIMU. THIYKTUBHOCTh

14 OJeKTpOMarHUTHOE MoJie. DHEPrHsl AIEKTPOMAarHUTHOTO 1oJst. [lepemMenHbIit 17.10
TOK.

15 IIpakThkyM pemeHus 3a1ad o TeMe « IJIeKTPOMarHeTU3M 23.10

16 [IpakTUKyM perieHus 3a1a4 o TeMe «INEKTPOMarHeTU3M» 24.10

17 KonTpoabnas pabora Ne2 «JeKTpoMarHeTusm» 6.11
DJIeKTPOMarHuTHbIE KoJlebanus 3 yaca

18 QJieKTpoMarHuTHeie Kojebanus. KosebaTenbHblit 7.11

KOHTYp.DPU3NUECKHUE BETUUUHBI, OMUCHIBAIOLIUE TIPOLECCHI
B KOJIEOATEILHOM KOHTYPE.

19 IIpeBpamienne 3HepruM B KojiebaTenbHOM KOHType. Pe3oHaHc B 13.11
KoJ1e6aTeIhHOM KOHTYDE.

20 [IpakTrkyMm pereHus 3aa4 Ha ONKMCaHKue MPOLIECCOB B KOJIeOaTeIbHOM 14.11
KOHTYypE.

DJIEKTPOMATrHUTHBIE BOJIHBI 5 4acoB

21 OnexTpoMarHuTHas Teopus Makcseuia. OJ1eKTpOMarHuTHBIE BOJIHBI. 20.11
XapaKTEepUCTUKU 3JIEKTPOMArHUTHBIX BOJIH.

22 Jlnana3oHsl 3JIEKTPOMArHUTHBIX M3IIYYEHUM U UX IPAKTUYECKOe MpumMeHenue | 21.11

23 IIpakTukym pemenus 3a1ad o reMe «JIeKTPOMarHuTHbIE 27.11

KOJIEOAHUS U BOJIHBI.

24 IIpakTukym pemenus 3aa4d 1o TeMe «JIeKTPOMarHuTHbIE 28.11




K0JI€OaHUs U BOJHBEI.

25 KonTpoabnas padoTa Ne3 «neKTpOMarHuTHBIE KOJIeOAHUS H BOJTHBD)

CgetoBble siBjienusi 11 yacos 4.12

26 OCHOBHBIE 3aKOHBI FeOMeTpUUYeckor onTuKH. [lokazaTens npenomnenus 5.12
MIPO3pavyHON cpe/ibl. SIBIEHNE MOJTHOTO BHYTPEHHETO OTPAKEHUS

27 XoJ ty4el B MIPOCTEUIINX ONTUYECKUX CUCTEMAX: IUIOCKOE 3€pKallo,
IUIOCKOTapallieNbHas JIaCTHHA, TPEYroJibHas IPU3Ma, JINH3BI.

28 JlaGopaTopHasi pa6oTa Ne3 «OnpeeneHue moKa3aTens mpeloMiIeHus cpenbl. | 11.12
Hccenenosanne 3aBUCMMOCTH yTila IIPENOMIICHHS OT yIiia aneHus. [Iposepka
THIIOTE3BI: YToJl IPEIOMIICHUS] IPSIMO NPONOPLMOHAJIEH YTy NaJeHUs»

29 JlaGopaTopHasi paboTa Ned «l3meperne hOKyCHOTO pPacCTOSHHS 12.12
cobuparomielt n paccenBaroIeh TuH3. MccenoBanne 3aBUCUMOCTH
paccTosHUA OT JIMH3BI 10 H300paKeHHS OT PACCTOSHUS OT JIUH3HI J10
peaMeTa»

30 IIpakTuky™m penieHus 3a1a4 o TeMe «l'eomeTpuyeckas ONTHKa» 18.12

31 IIpakTuky™m penieHus 3a1a4d o TeMe «l'eomeTpuyeckast ONTHKa» 19.12

32 Bonnossie cBoiicTBa cBeta. JlaGopaTopHas padora Ne5 «Habmonerne 25.12
BOJIHOBBIX CBOMCTB cBeTa: AU(PPpaKIysl, HHTEPPEePEeHLIsI, HOISIPH3aLUsI»

33 JlabopaTopHasi pabota Ne6 «OnpeeneHue IIHHbI CBETOBOW BOJHBD» 26.12

34 IIpaxkTuKyM perieHus 3a1a4 1o TeMe «BoJHoBast ONTHKa» 15.01

35 [IpakTuky™m pemeHns 3a1ad o Teme «I'eomeTpudeckas 1 BOJHOBas onTuka» 3 | 16.01

36 Kounrtpoabnas padora Ne4 «CBeToBbI€E SIBJICHUS» 22.01
OcHOBBI CHIENUATBHOI TEOPHH OTHOCHTEILHOCTH 3 Yaca

37 I'paHuIBl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. MIHBapuaHTHOCTh MOy | 23.01
CKOPOCTH CB€Ta B BakyyMe. [IpHHIUI OTHOCUTENBHOCTH DWHINTEHHA

38 CBs13p MacChl ¥ PHEPTUH CBOOOTHOM YaCTHITBL. DHEPTHUS TTIOKOSI. 29.01

39 [IpakTukyMm perieHus 3a1ad 0o TeMe «OCHOBBI CHEUAIBHON TEOPUHU 30.01
OTHOCHUTENBHOCTH»

CgeToBBIE KBAHTHI 7 4aCOB

40 I'unoreza M.I1nanka. ®oron. doroanekrpudeckuii 3hdexT 5.02

41 Onpitel A.C.CrosieToBa U 3aKOHBI (HOTO3JIEKTpHUYECKOT0 3 (dheKkTa. 6.02

42 Oo0wsicHenue siBieHust GoTodPdexra A IHHIITESHHOM. 12.02

43 IIpakThkyM pemenus 3aga4d o teme «CBeTOBbIE KBAHTBI» 13.02

44 IIpakThkyM pemenus 3agad o teme «CBeTOBbIE KBAHTBI» 19.02

45 KopnyckymnspHo-BonHOBOH Ayanu3Mm. COOTHOIIEHHE HEONPEAEIIEHHOCTEN 20.02
I'eitzenbepra.

46 KonTpoabnas padora NeS «CBeToBbIe KBAHTBD) 26.02
ATtomHasi ¢pusuka 3 yaca

47 Jloka3aTenbCTBa CIOXKHOM CTPYKTYpPbI aroMa (CHEeKTPhI H3ITy4YeHHs 1 27.02
TIOTJIOIICHUSI, SIBICHHUE paaroakTHBHOCTH). OmbIThl Pesepdopa mo
MCCIIEIOBAaHUIO BHYTPEHHETO CTpOeHHUs atoMa. [ImanerapHas Mozienp aToMa

48 KsanToBbie noctynatsl bopa. O0bsicHeHHe JTMHEHUATOTO CIIeKTpa BOAOPOAa 04.03
Ha OCHOBE KBaHTOBBIX MOCTYyNaToB bopa..

49 Pemenue 3a1au Ha onricaHUE MPOIECCA MOTIJIONIEHUS U U3JIYYEHHS KBAHTOB 5.03
CBETa aTOMaMH
@Du3nKa aTOMHOI0 1APa 5 4acoB

50 CocraB U CTpOeHHE aTOMHOTO sIpa. JHEPTHUS CBA3H aTOMHBIX SIIED. 11.03
Bunbl paanoakTHBHBIX ITPEBpAIIEHUI aTOMHBIX siep. 3aKOH PaIMOaKTHUBHOTO
pacnaja.

51 Snepubie peakuuu. LlenHas peakuus aeieHus saep. 12.03
SnepHas sHEpreTuKa.

52 IIpakTukym pemenus 3a1ad 1o reMe «Pu3nuka aToMa 1 aTOMHOTO Spa» 18.03

53 IIpakTukym pemenus 3a1ad 1o reMe «Pu3nuka aToMa 1 aTOMHOTO Spa» 19.03

54 KonTpoabnas padora Ne6 «Duznka aToMa M AaTOMHOTO SIAPa» 1.04




OcHoBHbIE 3jIeMeHThI pu3nuecKkoii kapTuHbl Mmupa 1 yac

55 Enunas ¢pusmueckas kapTHHA MUPA 2.04
DJieMeHTapHbIe YACTHIIBI 2 Yaca

56 OneMeHTapHbIE YaCTULIBL. 8.04

57 DyHaMEHTaIbHbIE B3aUMOJICUCTBHUS. 9.04
Ctpoenue Beenennoii 9 yacos

58 3Be3/bl M (PU3MUSCKUE BETUYHMHBI, XapaKTEPU3YIOIIUE 3BE3IbI 15.04

59 Jlabopamopnas paboma NeT «OnpejeneHue neproaa oOpaineHus TBOHHBIX 16.04
3Be3 1 (mevaTHbIe MaTepHaibl). MccaeqoBanne IBIKEHNS IBOMHBIX 3Be37 (110
MIEYaTHBIM MaTEPHAIaM)»

60 Knaccuduranus 3Be3a. JIuarpamma [Nepummpynra-Peccena. 22.04

61 CoBpeMeHHBIE MPEACTABICHUS O IPOUCXOXKIACHUH U HBOIIOIUN COolHIIA U 23.04
3BE3.

62 VcTOYHMKY 3HEPTUHU 3BE3. 06.05

63 Hawa MNanaxktmnka. Mueunsiii I1yTs. 07.05

64 Buner ['anakTuk. 13.05

65 TIpencrasienue o CTpOEHUHU U 3BOJIONMKU BeeneHHOM. 14.05

66 Ypok-0606menue no teme «CtpoeHue 20.05
Bcenennoii»

67 MNosTOpeHue 21.05

68 MNosTOpeHue 21.05
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