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l. [osicHuTeIbHAS 3aNIMCKA

[Iporpamma no ¢usuke nist 11 kinacca cocraBieHa B coorBercTBuu ¢: OenepanbHbIM
3aK0HOM 00 oOpa3oBanuu B Poccuiickoii demeparuu (ot 29.12.2012 N 273-03 (pen. ot
29.07.2017)), TpeboBanusiMu DenepaabHOrO TOCYIapCTBEHHOT0 00pa30BaTEILHOIO CTaHapTa
cpennero obmero odpazopanus (PI'OC COO); npumepHO# mporpaMMsbl yueOHOT 0 Kypca
(ITaTanuua A.B., Pabouune nporpammsl, @usuka, 10-11 kimaccel. — M.: [Ipocsemienune, 2017.),
koMmruiekTa yueonuka I'.S1.Msxkumes, b.b.byxosues, H.H.Corckuii [Tox pen.
H.A.ITapdentreBoii, ®usuka. 11 xnacc. ba3zossrit ypoBenb— M.: [Ipocsemnienue, 2019.).

Ha usyuenne yuebHoro npenmera orsoaurcs 11
KJIacc — IT0 JIBa Yaca B HeJemr0, 68 4acoB B TOJ

Nzyuenune ¢pusuku B 11 kaacce HampaBlieHO HA JOCTHXKEHHUE CICTYIONINX LeJIei:

® OCBOCHHWE 3HAaHUU 0 (PyHIAMEHTATBHBIX (PU3MUECKUX 3aKOHAX U MIPUHIUIIAX, JSKAIIUX B
OCHOBE COBPEMEHHOH (U3MUECKON KapTHHBI MUPa; HAN0O0JIee BaXKHBIX OTKPBITUSIX B 00J1aCTH
(GU3MKH, OKa3aBIINX OMPEICIISIONICe BIUIHIC HA PA3BUTHE TEXHUKU H TEXHOJIOTHH; METO/IaX
HAy4YHOI'O IIO3HAHUSI IPUPOJIbI;

® [PUMEHATDH MOIy4YEHHbIE 3HAHUS 110 GU3UKE ISl 00BICHEHUS Pa3HOOOpa3HbIX (PU3UYECKUX
SIBJICHUH U CBOMCTB BEIIECTB; IPAKTUYECKOI0 UCIOIb30BaHUS (PU3NYECKUX 3HAHU;

® pa3BUTHE NTO3HABATEIILHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
npolecce MpuoOpeTeHNs 3HaHUN 1 YMEHHH 10 (PU3UKE C UCTIOIb30BAaHHEM PA3IHUHbIX
UCTOYHUKOB HH(OPMALIMU, B TOM YHCIIE CPEACTB COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTUH;
(dhopMHUpOBaHNE YMEHUH OIICHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOW MH(MOPMAIINH;

e BoCHHTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHOB TIPUPOIbI; UCIIOJIb30BAHUS
JTOCTKEHUM (PU3MKK Ha 6J1aro pa3BUTHS YEJIOBEUECKOM IUBUIIM3AIIMN; HEOOXOIUMOCTH
COTPYJTHUYECTBA B MPOI[ECCE COBMECTHOTO BHITIOJIHCHHUS 33124, YBAXKUTEITHHOTO OTHOIICHUS K
MHEHHUIO OMIMOHEHTA IPU 00CYKIEHUU TPOOJIEM €CTECTBEHHOHAYYHOTO CO/IEpKAHUS,
TOTOBHOCTH K MOPaJIbHO-dTHYECKOM OIEHKE MCIOJIb30BaHUSI HAYUYHBIX JOCTHKEHUH, UyBCTBA
OTBETCTBEHHOCTH 3a 3aIUTYy OKPYXKAIOIEeH Cpelibl;

®  JCMOJIb30BaHUE MPUOOPETCHHBIX 3HAHUW U YMEHHH [Tl PEIICHUSI MPAKTHICCKUX 3a71a49
MMOBCEIHEBHOM KU3HHU, 00ecreueHuss 0€30MacHOCTH COOCTBEHHOM KU3HU.

JlocTrkeHue 3THX Liefell 00ecreuynBaeTcsl peleHueM CIeIYIOMUX 3a1aY:

e (opMupoBaHHS OCHOB HAYYHOT'O MHPOBO33PEHUS;

®  Pa3BUTHUS UHTEIUICKTYAIbHBIX CIIOCOOHOCTEH yJaIIuXcs;

® pa3BUTHE NTO3HABATEIIbHBIX HHTEPECOB HIKOJIBHUKOB B MIPOLIECCE U3YUEHUS (PU3UKH;

® 3HAKOMCTBO C METOJIaMU HAy4YHOTO IMO3HAHUS OKPYXKAIOIIET0 MU PA;

® [IOCTaHOBKa MpPo0JieM, TPEOYIOMIMX OT YyYaIlIUXCsl CAMOCTOSITENIbHON €S TeIbHOCTH MO UX
pa3pelieHuto;

® BOOPYXXEHHE IIKOJIbHIUKA HAYYHBIM METOAOM IMO3HAHUS, ITO3BOJISIIOLIUM OJIy4aTh O0bEKTUBHBIC
3HaHUS 00 OKPY’)KaIOIIEM MUDE.

IIporpamma npeaycMaTpuBaeT nepexoja Ha IUCTAHIMOHHOE 00yYeHHe.



Il. Tlnanupyemble pe3yJibTaThI
Mexannyeckue siBJICHUSA
BpinyCKHUK Hay4YuTCS:

® pacro3HaBaTh MEXaHMYECKUE SBJICHUS M OOBSCHATh Ha OCHOBE MMEIOIIMXCS 3HAHUN
OCHOBHBIC CBOWCTBA WJIM YCJIOBUSI TIPOTEKAHUS STHX SIBJIICHUN: PABHOMEPHOE U HEPaBHOMEpPHOE
JBIKCHUE, PABHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIHMHEHHOE JBHKEHUE, OTHOCHUTEIBLHOCTh
MEXaHUYECKOT O JBM)KEHHsI, CBOOOHOE MaJIeHue TeJl, PpAaBHOMEPHOE JIBUKEHHE 110 OKPY>KHOCTH,
MHEpIHs, B3aMMOAEHCTBUE Tell, PEAaKTUBHOE JBI)KEHUE, Iepejada IaBJIeHUs TBEPAbIMU TelaMH,
KHUJIKOCTAMH M Ta3aMHu, aTMOC(epHOEe AaBleHHE, IUIaBaHHE TN, PaBHOBECHE TBEPIBIX Tell,
UMEIOIINX 3aKPEIUICHHYI0 OCh BpallleHHs, KoyiebaTeIbHOe IBH)KEHUE, PEe30HAHC, BOJHOBOE
JBUKEHUE (3BYK);

® ONKUChIBATh M3Y4YCHHBIE CBOWCTBA TE€I M MEXAaHMYECKHE SBIEHUSA, MCIOIb3Ys
¢bu3nueckue BeIUMYUHBL: MyTh, IIEpEMEIEeHHEe, CKOPOCTh, YCKOPEHUE, IIepH ol 0OpalleHus, Macca
Tesla, MJIOTHOCTh BEINECTBA, CHJA (CUJA TSHKECTH, CUJIAa YNPYroCTH, CUIa TPEHUs), AaBlEHHE,
UMIyJbC TeJla, KUHETUYecKas HHEprus, MOTEHIUalbHas >SHEprus, MexaHudeckas padora,
MexaHuueckass mouHocts, KIIJI mpu coBepumieHuu paboThl € MCIOIb30BAaHUEM IPOCTOrO
MeXaHHU3Ma, CHJla TPeHUs, aMIIMTY1a, IEPUOJ U 4acToTa KoJieOaHH, 1JIMHA BOJIHBI U CKOPOCTh
€€ pacHpoCTpaHEHHus; MpPH ONMCAHUU IPABUIBHO TPaKTOBaTh (U3UYECKUH  CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, HUX O0O3HAUEHHs W EJUHMIBI H3MEPEeHHs, HAaXOAUTh (OpPMYIIbI,
CBSI3BIBAIOIME JAaHHYIO (M3MUECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMM, BBIYUCIATH 3HaUCHUE
(bU3NUECKOi BEIUUNHBI;

® AHANU3MpPOBATh CBOWMCTBA TEJ, MEXAHUYECKUE SBJIEHUS M MPOLECCHI, MCIOIb3Ys
(u3rYecKre 3aKOHBI: 3aKOH COXPAaHEHHS DHEPrUH, 3aKOH BCEMUPHOTO TATOTCHHS, MPUHIIMII
CYNeprHo3ulluy cuil (HaXxoxaeHue papHoaectyromieit cuisbl), I, I u 1l 3akonst HetoToHa, 3aK0H
COXpaHEHHsI UMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Ipu 3TOM pPa3idyaTh
CIIOBECHYIO0 (POPMYJIMPOBKY 3aKOHA U €0 MaTEMaTHUECKOE BhIPaXKEHUE;

® pa3IMyYaTh OCHOBHBIC MPU3HAKU U3YYEHHBIX (PU3NIECKUX MOJIeTICH: MaTepraibHas
TOYKA, MHEPLHAJIbHAS CUCTEMA OTCYETA;

e pemiath 3a3/a4u, UCHONB3Yys (PU3HUECKHE 3aKOHBI (3aKOH COXpPAaHEHHs SHEpPrUH, 3aKOH
BCEMUPHOIO TArOTeHMs, nmpuHuun cynepnosuuuu cui, I, II m III 3akonsl HeroToHa, 3aKoH
COXpaHeHUs uMNyibca, 3akoH ['yka, 3akoH [Ilackamg, 3akoH Apxumena) u (Hop™yibl,
CBsI3pIBarONIMe (hru3MuecKkue BEIMYUHBI (MyTh, CKOPOCTh, YCKOpPEHHE, Macca Tea, MIOTHOCTh
BEII[ECTBA, CUJA, AAaBJICHUE, UMIYJbC Tela, KUHETHUYECKass SHEPrus, MOTEHIHAIbHAsI 3HEprus,
MeXaHu4yeckas pabora, mMexaHudeckas momiHocTh, KIIJ[ mpocroro MexaHu3Mma, cuia TPEHHUS
CKOJIb)KeHUSI, KOA(D(PULIMEHT TPEeHUs, aMIUTUTYAa, IEPHOJ] U YaCTOTa KOieOaHU, IJTMHA BOJIHBI U
CKOPOCTb €€ paclIpOCTpaHEHHs): Ha OCHOBE aHajM3a YCJIOBHUS 3a/1aud 3alHChIBATH KPATKOE
yCIIOBUE, BBIICNATH (PU3MUYECKUE BETUYHHBI, 3aKOHBI U (OPMYIbI, HEOOXOIWMEBIEC HJisi €e
pelIeHHs], IPOBOJIUTH PACUYEThl U OIEHUBATHh PEATbHOCTh MOJYYEHHOTO 3HAauYeHUs (U3UYECKOU
BEJINYMHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

® UCNONL306AMb 3HAHUSL O MEXAHUYECKUX SGIeHUSIX 6 NOBCEOHeBHOU JICUSHU OISl
obecneuenusi 6e30nacHOCmMU NPU 0OpaeHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU,
OJIsL COXpAHeHUsL 300pP06bsl U COOMOOCHUSI HOPM IKOJOSUHECKO20 N0B8eOeHUsl 8 OKpYycarowerl
cpede;, NMpugOOUMb  NpUMepbl  NPAKMUYECKO20 UCHOAb3068AHUA  (DUUYECKUX 3HAHUU O
MEXAHUYeCKUX ABNeHUAX U QUIUYECKUX 3AKOHAX, NpUMepbl UCHOIb308AHUS B0300HOBIAEMbIX
UCTMOYHUKOB — DHepeUl,  IKOJNOSUYECKUX  NOCAeOCMBUL  UCCAE008AHUSL  KOCMUYECKO2O
npoCmpancme;

® pazmuuame SpaHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb BCeoOuull
xapaxkmep QYHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUsl MEeXAHUYeCKOU JHepeull, 3aKOH
COXPAHEHUsT UMNYIbCA, 3AKOH BCEMUPHO20 MSCOMEHUS) U O2PAHUYEHHOCMb UCNOJb306AHUS
yacmuwlx 3akonoe (3axou I'yka, Apxumeoa u 0p.);

® HAXOOUMb A0EK8AMHYI0 NPEONIONCEHHOU 3a0aue QuauUuecKyro Mooelb, paspeulams



npoobaeMy KaK Ha OCHOBE UMETOWUXCS 3HAHUU NO MEXAHUKE C UCNOIb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOuU Memooos OYyeHKuU.
TenoBbie ABJIEHUS
BbInyCKHUK HAYYHTCS:

® pacro3HaBaTh TEIUIOBBIC SIBICHUS W OOBACHATH Ha 0a3e HMEIONIMXCS 3HAHUN
OCHOBHBIC CBOWMCTBA WJIM YCIIOBUS MPOTEKAHUS dTUX SBICHUM: nuddy3us, n3MEHEHHE 00beMa
Te1 TpPU HArpeBaHWM (OXJKICHWU), OONbIIas CXKHUMAEMOCTh Ta30B, Mayas CKHUMAaeMOCTh
XKUJIKOCTEH WM TBEPIBIX TEJ; TEIJIOBOE paBHOBECHUE, WCHApPEHHE, KOHJCHCAIlUs, TUIABIICHUE,
KpUCTAJUIM3AIMs, KHUICHHWEe, BIIAXXHOCTh BO3AYyXa, pa3MYHBIE CHOCOOBI TeIonepenayu
(TerIonpoBOAHOCTb, KOHBEKLIMS, U3JIYUEHHE), arperaTHble COCTOSHUS BEIIECTBA, MOTJIONICHUE
SHEPruu NpPHU UCHAPEHUU KUJIKOCTU M BBIJICICHHE €€ IMPU KOHACHCAIMHU Tapa, 3aBUCUMOCTh
TeMIepaTypbl KHIIEHUS OT J1aBJICHHUS;

® ONKCHIBaTh M3y4YCHHBIC CBOWCTBA TENl U TEIUIOBBIC SBICHMS, UCHOJB3Ys (hU3NUYECKUE
BEJIMYMHBL: KOJIMYECTBO TEILIOTHI, BHYTPEHHSS SJHEPIus, TEMIIEpaTypa, yAelbHas TEIIOEMKOCTb
BEILlECTBA, yJejbHas TeIUIoTa IJIaBJIEHMs, yJejbHas TeIIoTa MapooOpa3oBaHMs, YylelbHas
TEIJIOTa CrOpaHusl TOIUIMBA, KOI()(UIMEHT MOJIE3HOr0 AEWCTBHUS TEIJIOBOrO JBUTATels; MpH
ONMCAaHWU MPAaBUIBHO TPAaKTOBaTh (PU3MUYECKUIl CMBICI HCHOJb3YyEMbIX BEIWYHMH, UX
0003HAaUEHUS U €AMHULIBI U3MEPEHHUS], HAXOAUTH (POPMYJIbI, CBSA3bIBAIOLIME JAHHYIO (PU3HUYECKYIO
BEJIMYUHY C APYTHMHU BEJIMUYNHAMU, BBIYUCIIATh 3HaUCHUE (PU3MUECKON BEIUUNHBI,

® AHAIM3HMPOBATH CBOWCTBA TEJI, TEIUIOBBIC SIBJICHUS U IIPOLIECCHI, UCIIONIb3Ys] OCHOBHBIE
IIOJIOKEHHUSI ATOMHO-MOJIEKYJISIPHOTO YYEHHMS O CTPOCHUM BEIIECTBA W 3aKOH COXPAaHEHU S
SHEPIuu;

® pa3IMyYaTh OCHOBHBIC MPU3HAKU W3YUYEHHBIX (PU3NYECKUX MOJIeNIel CTPOCHHUS ra30B,
KUJIKOCTEN U TBEPABIX TEIT;

® TIPUBOAWUTH MPUMEPHI MPAKTHUECKOTI'0 UCMOIB30BaHUs (PU3NYECKUX 3HAHUI O
TEIJIOBBIX SIBJICHUSX;

e pemiaTh 3a/a4M, UCIOJIb3YsS 3aKOH COXPAaHEHHUS SHEPrMU B TEIUIOBBIX IMpOIEccax
dbopmMynbl, CBs3bIBaOIIME (U3NYECKHUE BEIMYUHBI (KOJIMYECTBO TEIUIOTHI, TeMIlepaTypa,
yAelbHas TEMJIOEMKOCTh BEIIECTBA, YJAENbHAs TEIUIOTA IUIABJICHUSA, YJAENbHAs TEIIIOTa
napooOpa3oBaHus, yaelIbHasl TENJIOTa CrOpaHus TOIUIMBA, KOA((MUIIMEHT MOJE3HOrO JACHCTBHS
TEMJIOBOr'O JIBUTATENs): HA OCHOBE aHAJM3a YCIOBHUS 3aJlayd 3allKChIBaTh KPAaTKOE YCJIOBHE,
BBIJICIATh (DU3UYECKUE BEIMYUHBI, 3aKOHBI W (OPMYJIbI, HEOOXOMUMBIE IS €€ pelIeHMUS,
MIPOBOJIUTH PACUETHI U OIEHUBATh PEATLHOCTH MOJYYCHHOT' O 3HAUCHUSI (PU3UYECKON BEITMUMHEI.

BhINyCKHHMK MOJYYHT BO3MOKHOCTb HAYYUTHCSH:

® UCNONBL306AMb 3HAHUS O MENJIOBbIX AGNIEHUSX 8 NOBCEOHEeBHOU JHCU3HU OJisi 0OeCneyeHs.
bezonacnocmu npu obpawjeHuU ¢ nPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, 05l COXPAHEHUs
300p06bsl U COONOOEHUSL HOPM IKONO2UUECKO20 NOBEOCHUsl 8 OKpYcalouell cpeoe;, npueooumbs
npuMepbl IKOJIO2UYECKUX NOCTIe0CMEUll pabompl 08ueameneii 6HympeHHe20 C2Opanusl, Menioeblx
U 2UOPOINEKMPOCMAHYULL,

® paziuyams paHuybl NPUMEHUMOCMU @QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouul
xapakmep @hyHOAMEHMANbHBIX PUIULECKUX 3AKOHO8 (3AKOH COXPAHEHUsl IHEepP2UU 8 MenloBbix
npoyeccax) u 02paHuyeHHOCHb UCNOIb30BAHUS YACTNHBIX 3AKOHO8;

® HAX00uUmb A0eKBAMHYI0O NPEONONCEHHOU 3adaye Qu3u4ecKyro Mooelb, paspeulams
npobnemMy Kak HaA OCHO8e UMEIOWUXCS 3HAHUL O MENlo8blX SGACHUAX C UCNOJb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOowU Memooo8 OYeHKU.
DaeKTpUYecKHe U MATHUTHBIE
siBJIeHUs] BBINYCKHUK HAYYUTCS:

® pacno3HaBaTh JJCKTPOMATHUTHBIC SIBICHHS U OOBSICHSITH HAa OCHOBE HWMEIOLIHXCS
3HAHUM OCHOBHBIE CBOWMCTBAa WJIM YCJIOBHUS MPOTEKAHUS ATUX SIBJCHHUI: AJEKTpU3alUs Tell,
B3aMMOJICUCTBHE 3apsA0B, DJIEKTPUUECKUM TOK W €ro JeWcTBUS (TEIJIOBOE, XHMHUUYECKOE,
MarHuTHOE), B3aUMOJIEHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAST UHAYKLIHS, 1EHCTBHE MAarHUTHOTO
MOJIsl HA TPOBOJAHUK C TOKOM M Ha ABMIKYILYIOCS 3apsKEHHYIO YaCTUILY, AU CTBUE



QJICKTPUYCCKOI'O ITOJIA Ha 3aPsKCHHYIO YaCTULY, SJICKTPOMAIrHUTHBIC BOJIHBI, HpﬂMOJ’IHHGﬁHOC
pacopoCTpaHCHUC CBCTA, OTPAKCHUE U TPCIIOMJICHHUE CBETA, JUCIIEPCHUA CBCTA.

® COCTaBJSATH CXEMBI JJICKTPUYCCKHX IENEH C MOCIeq0BaTeIbHBIM U TapauIeIbHBIM
COCIMHEHHEM DJIEMEHTOB, pa3jinyasi YCIOBHbIC 0003HAUYCHUS 3JIEMEHTOB DJICKTPUYCCKHUX IIeTel
(MCTOYHUK TOKA, KJIFOY, PE3UCTOP, PEOCTAT, JJAMIIOYKA, aMIIEPMETP, BOJIBTMETD).

® JCII0JIb30BaTh ONTUYECKUE CXEMBI JIJIS IOCTPOCHUS U300 PaKEHUH B MJIOCKOM 3epKaJe
U coOuparorieil TiuH3e.

® OIMCHIBaTh W3YYCHHBIE CBOMCTBA TeNl M JJIEKTPOMATHHUTHBIC SIBICHHS, HCIIONb3Ys
¢bu3nyecKkue BEIMYMHBL: DJIEKTPHUECKUN 3apsil, CHUJa TOKa, JJIEKTPUYECKOe HAampsHKeHHeE,
ANEKTPUUECKOE COMPOTUBIIEHUE, Y/ICIbHOE COMPOTUBIICHUE BEIECTBA, pabOTa 3JIEKTPUUECKOTrO
MoJisi, MOIIHOCTh TOKa, (POKYCHOE pacCTOSIHHE U ONTHYeCKas CHJIa JIMH3BI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETAa; MPU ONMUCAHUHM BEPHO TPAKTOBATh
(U3UYECKUIT CMBICT HWCHONB3YEMBbIX BEIMYMH, UX O0O3HAYEHUS W EAWHUIBI W3MEPCHUS,
HaxoIUTh (hOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMUYHUHY C IPYTUMHU BEITUYNHAMH.

® aHaJIM3MPOBATh CBOWMCTBA TeJ, HIEKTPOMArHUTHbBIE SBJIEHUS U MPOLECCHI, UCIONb3Ys
(u3nyecKue 3aKOHBI: 3aKOH COXPaHEHHs IEKTPUUECKOro 3apsaaa, 3akoH OMa a1 yJacTka 1enH,
3akoH Jlxoyns-JleHla, 3aKkoH NPSMONMHENHHOIO paclpOCTpaHEHUs CBETA, 3aKOH OTPAXKEHMs
CBETa, 3aKOH IPEJIOMJICHUs CBETA; NPU ATOM pa3jiMyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
€ro MaTeMaTU4ECKOE BbIPaXKEHUE.

® IIPUBOAUTH NPUMEPHI MPAKTHUECKOI'0 UCHOJIb30BaHUs (PU3NYECKUX 3HAHUI O
JJIEKTPOMArHUTHBIX SIBJICHUSX

e pewath 3aJ1a4M, UCMO0JIb3Ys (PU3HUECKHe 3aKOHbI (3aKoH OMa Il ydacTKa Lenu, 3aKOH
Jxoyis-JleHna, 3aK0OH MPSAMOJIMHEHHOIO PAcHpOCTPAHEHUs CBETA, 3aKOH OTPaKEHHUS CBETA,
3aKOH TIPEJIOMJICHUsI CBETa) W (OPMYJIBI, CBS3BIBAIOIINE (PU3NYECKHUE BEJIMYMHBI (CHJAa TOKa,
ANIEKTPUYECKOE HANpPSHKEHUE, JJIEKTPUYECKOE CONPOTUBIIEHHE, YACIbHOE CONMPOTHUBIIEHUE
BELIECTBA, pab0oTa AIEKTPUUECKOr0 MO, MOITHOCTh TOKa, (POKYCHOE pacCTOSHUE U ONTUYECKAs
CHJIa JIMH3bI, CKOPOCTh JJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, (OPMYIIBI
pacuera 3JIEKTPUYECKOr'0 CONMPOTHUBIICHHS NPHUIOCIEA0BATEILHOMUIAPAIIETbHOM COEIUHEHUH
MIPOBOJTHUKOB): Ha OCHOBE aHAJIM3a YCJIOBMS 3aJauM 3alHMCHIBATH KPATKOE YCJIOBUE, BBIACISTH
¢bu3znyecKkue BENUYHMHBI, 3aKOHBI U (OPMYIBI, HEOOXOAMMBIC i €€ PEIICHUS, TTPOBOAUTH
pacueTsl U OLICHUBATH PEalIbHOCTh MOMYUYEHHOTO 3HAUYCHUS (PU3MUECKOM BEIIMYUHBI.

BhInyCKHUK MOJYYUT BO3MOKHOCTH HAYUYUTHCSH:

® UCNONBL306aAMb 3HAHUA 00 IIEKMPOMACHUMHBIX A6IEHUAX 68 NOBCEOHEe8HOU IHCUZHU OA
obecneyeHus 6e3onacHocmu npu obpawjenuy ¢ npudboOpamu U MexHudecKUMU yYCmpoucmeamu,
0/l COXpaHeHUs 300p06bs U COOMOOEHU HOPM IKOJI02UYECKO20 NOBeOeHUsl 8 OKpyicarouell
cpeoe; npusooUms NPUMEPLL GIUAHUS INEKMPOMASHUMHBIX USTYYEHUN HA HCUBLLE OPSAHUSMbL,

® pasziuyams paHuybl NPUMEHUMOCMU @HUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce00 ujull
xapaxmep yHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs JJeKMPU4eckoeo 3apsaoa) u
02PAHUYEHHOCMb UCNONb308AHUSL YACMHbIX 3aKOHO06 (3akon Oma 018 yyacmka yenu, 3aKOH
IDicoyna-Jlenya u op.);

® UCNONBL306AMb NpUEMbl NOCMPOeHUs U3UYeCKUX MoOeell, NOUCKA U BOopMYIUposKu
00KA3amMenbCme GblOGUHYMBIX 2UNOMe3 U Meopemuyeckux ble0008 HA OCHOBE IMNUPUUECKU
VCMAHOBNIEHHBIX PaKkmos;

® HAX00umb A0eK8AMHYI0 NPEONONCEHHOU 3adaye Qu3udecKyro Mooelb, paspeuianms
npobnemy Kaxk HA OCHO8e UMEIOWUXCA 3HAHUL 00 JJIeKMPOMASHUMHbLIX — ABNEHUAX C
UCNONBL30BAHUEM MAMEMAMUYECKO20 annapama, maxk u npu NOMOWU Memooos OYeHKU.

KBanToBbI€ AIBJICHUS

BbINyCKHUK HAYYHTCH:

® pacno3HaBaTh KBAHTOBBIE SIBIICHHUS U OOBSICHATH HAa OCHOBE HMMEIOIIMXCS 3HAHUU
OCHOBHBIC CBOMCTBA WJIM YCJIOBHS TPOTCKAHHS ITHX SBIICHUH: €CTCCTBCHHAs M MCKYCCTBCHHAS
PalMOaKTHBHOCTb, 0O-, B- W Y-U3Iy4CHHs, BOSHHKHOBCHHE JIMHEWYATOrO0 CHEKTpa H3JIy4eHUs
aToMa;



® OIMCHIBAaTh HM3yYCHHBIC KBAHTOBBIC SIBJICHUS, WCHOIB3YsS (PHU3NUYCCKHEC BEITHMYUHBIL:
MaccoBO€ YHCIO, 3apsAA0BOE YHCIIO, TIEPUO] TMOIypacnana, SHeprust (GOTOHOB; MPH OMHCAHUU
MPaBUJIBHO TPAaKTOBATh (PU3MUYECKHI CMBICI HCIOJIb3YEMbIX BEIMYUH, UX O0O3HAUCHUS U
CIUHUIIBI U3MEPEHHSI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIINEG JAHHYIO (DU3MYECKYIO BEIMYHMHY C
JNPYTUMU BEeTMYUHAMU, BBIYUCIISATh 3HAYCHHE (DU3HUECKOI BEIMYNHBI,

® aHaIM3WPOBATh KBAHTOBBIC SIBJICHUS, UCHOJB3Yys (DU3NYECKHE 3aKOHBI U IOCTYJATHI:
3aKOH COXpaHEHHS SHEPruu, 3aKOH COXPAHEHHUsS JJIEKTPUUYECKOTO 3apsa, 3aKOH COXPaHEHUs
MacCOBOT'O YHCJa, 3aKOHOMEPHOCTH W3IyYeHHs W TOTJIOIICHHUS CBETa aTOMOM, HpPU 3TOM
pas3M4aTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €0 MaTEMaTHYECKOE BhIPa)KECHHCE,

® pas3nU4aTh OCHOBHEIC MPU3HAKU MIJIAHETAPHOW MOJIEIH ATOMA, HyKJIOHHOW MOJIEIH
aTOMHOTO SIIIpa;

® TIPUBOAMTH MIPUMEPHI IPOSIBIICHUS B IIPUPOJIC M MPAKTUIECKOT O UCITOIb30BAHHMSI
PaMOaKTUBHOCTH, SJCPHBIX U TEPMOSIICPHBIX PEAKIH, CIIEKTPAIILHOTO aHAIN3A.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCSI:

® UCNONL306aMb NONYUEHHble 3HAHUS 8 NOBCEOHEeBHOU JICU3HU Npu 00paujeHuu ¢
npubopamu u MexHUYecKUMu yCmpoucmeamu (Cuemuyux UOHUUPYIOWUX dacmuy, 003umemp),
011 COXpaHeHUsi 300p06bsi U COONOOEHUST HOPM IKOIOSUHECKO20 NOBEOEHUsl 8 OKpYlcaroujell
cpeoe;

® COOMHOCUMb IHEPSUIO CA3U AMOMHBIX S0ep C 0eheKmoM MACChl;

®  NPUBOOUMb NPUMEPDL GTUAHUA PAOUOAKMUBHBIX USTYUEHUL HA HCUBLLE OPSAHUMbIL,
NOHUMAMb NPUHYUN 0eliCMEUsL Q03UMEMPA U PA3IUYATND YCI0BUS €20 UCNOTb30BAHUS,

® NOHUMAmMb IKOLO2UYECKUe NPOOIeMbl, 803HUKAIOWUE NPU UCNOTb308AHUU ATMOMHBIX
NEKMPOCMAHYULL, U NYMU peuleHus dmux npooaem, Nepcnekmuebl  UCNOIb308AHUSL
VIPABIAEMO20 MEPMOAOEPHO20 CUHMES.

DJIeMEeHTbI ACTPOHOMHUU

BbInyCKHUK HAYYHTCH:

e yKa3piBaTh Ha3BaHUs IIaHeT COJHEYHOH CHUCTEMBI, pa3indaTh OCHOBHBIE NMPHU3HAKH
CYTOYHOTO BpalleHus 3Be3AHOro HeOa, nBkeHus JIyHel, CoNHIIA W TUIAHET OTHOCHTEIHHO
3BE3I;

® TIOHUMATh Pa3IHUYUS MEXKIY TEIUOICHTPHUYECKOW M TEOIEHTPUYECKOH CHCTEeMaMHu
MUDpa;

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCSI:

® yKasvleamv o0Owue COUCMBA U OMAUYUS NIAHEMm 3eMHOU ZSpPYnnvl U NiaHem-
eueanmos; manvix men CoaHeuHoU cucmemvl U OOIbUUX NIAHEM, NONb308AMbCA KAPMOU
36€30H020 HeOa Npu HAOIOOEHUSX 36e30H020 Heba;

®  pasiuuams OCHOBHbIE XAPAKMEPUCTIUKU 36e30 (pazmep, yeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee meMnepamypoil;

® paziuuame eunomeswvl 0 npoucxoicoeruu COIHeUHOU cucmembl.

B pesynbTaTte y BBITYCKHUKOB OyIyT CQOPMUPOBAHBI IUUHOCH HbLE, PE2Y/IAMUGHDbLE,
nosnasamesbHble U KOMMYHUKAMUGHblE YHUBEPCAIbHbIE YUeOHbIe el CTBHUS.

Ne | ®opmupyemslie 11 kmacce
YV]J
1 |JluunoctHeie YVY ] — OCO3HaHHBIH BBIOOP OyaymIel mpodeccuu Kak MmyTh U crocod

peanu3anuu cOOCTBEHHBIX )KU3HCHHBIX TIAHOB;
— TOTOBHOCTH O0YyUalONMXcs K TPYA0BOM MpodeccroHaIbHON
JEATEIbBHOCTH KaK K BO3MOXXHOCTH Y4YacTHSl B PELICHUU JUYHBIX,
O0IIIECTBEHHBIX, TOCYaPCTBEHHBIX, O0IIEHAIIMOHAIBLHBIX TPOOIIEM;




MeranpenmMeTHbIe
YV

— cTaBUTh W (HOPMYIHPOBATh COOCTBEHHBIC 3a/la4d B
00pa3oBaTeNbHOM 1EATETbHOCTU U )KU3HEHHBIX CUTYAIUAX;
—  OpraHM30BBIBATh 3¢ EeKTUBHBII TTOMCK pecypcos,
HEOOXOIMMBIX JISl TOCTHKEHUS ITOCTaBICHHOM 11eJH;
— COIMOCTaBIIATh TOJYYCHHBIH pPE3yNbTaT IEATEIbHOCTH O
MOCTaBJICHHOW 3apaHee L EbIO.

ITo3HaBaTeIbHEIE

Yy

— HCKaTh M HaXOJUTh 000OIIIEHHBIE CITOCOOBI PEIICHHS 3a/1a4, B
TOM YHCJIE, OCYIIECTBIATH Pa3BEPHYTHII NMH(POPMAIIMOHHBINA MOUCK U
CTaBHUTh Ha €r0 OCHOBE HOBbIE (yueOHbIE U TIO3HABATEIbHBIC) 33/1a4H;

— KPUTUYECKH OIIEHHBAThb M MHTEPIPETUPOBATH MH(OpPMALIUIO C
pa3HBIX MO3MIMM, pacro3HaBaTh U (UKCHPOBATH MPOTHUBOPEUHS B
MH(OPMALMOHHBIX UCTOYHUKAX;

— BBICTpaMBaTh WHANBHUIYATbHYIO 00Pa30BaTEIbHYIO TPAEKTOPHIO,
YUUTBIBasi OrPAaHUYEHUS CO CTOPOHBI JAPYTUX YYAacCTHUKOB H
pecypcHbIe OrpaHUYEHMS;

— MEHSTb U yJE€pKUBATh pa3Hble NO3ULUH B I03HABATEIbHON
JeSITeTbHOCTH.

4KoMMyHHKaTUBHbIE

2%

Pa3sBCPHYTO, JIOTUIHO U TOYHO HU3JIaraTb CBOKO TOYKY 3pCHUSA C
HCIIOJBb30BaHUEM  AJCKBATHBIX (yCTHBIX u HI/ICBMGHHBIX)
SA3BIKOBBIX CPCACTB;




I1l.  Conepxanue
11 knacc:
OCHOBBI IEKTPOANHAMUKH (NIPOI0JIKEHNE).
MaraurtHoe moJie

B3aunmoneiictBue TokoB. MarHutHoe nose Toka. MaruutHas naaykuus. Cuna Amimepa.
Cuina Jlopenua.

JIEKTPOMATHUTHAS WHAYKIMA

SIBneHME HNEKTPOMAarHUTHOM MHAYKIMU. MarHuTHBIA MOTOK. 3aKOH 3JIEKTPOMAarHUTHOMN
naaykuun. Ipasuio Jlenna. Camonnaykuus. MTHAYKTMBHOCTE. B3aMMOCBA3b 3JEKTPUUECKOTO U
MarHUTHOTO NOJIEH. DJIEKTPOMarHuTHOE MOJIE.

JIEeKTPOMATHUTHBIE KOJIe0aHNs M BOJIHBI

CBoOoaHbIe KONeOaHMsI B KoaeOaTelbHOM KOHType. Ileprnos cBOOOIHBIX 3JIEKTPHUECKUX
konebanuil. IlepemeHHBIN 3yekTpuueckuil TOK. ['eHepupoBaHHME DSIEKTPUUECKOM SHEPruu.
Tpancdopmarop. Ilepenaya smekTpruecKol >HEPruM. DIEKTPOMArHUTHbIE BOJHBI. CBOMCTBa
JJIEKTPOMAarHuTHbIX BOJH. [IpuHImne! paguocsssu. TeneBuneHue.

Onruka
CaeTOBbI€ BOJIHBI.

CKOpOCTh CBETa U METOJIbI €€ U3MEPEHUs. 3aKOHBl ~ OTPAXKEHMS U MPEJTOMIICHHUS CBETA.
BonHoBeie cBoiicTBa cBera: aucrepcus, UHTepdepeHuHs CcBeTa, AUQpaKUus CBETa.
KorepentHocts. IlonepedyHocTs cBETOBBIX BOJIH. [lomapu3anus cera.

JIEeMEHTbI TEOPHH OTHOCUTEJIBHOCTH

[Tocrynatel TEOpuM OTHOCUTENBHOCTU. [IpMHIMI OTHOCHUTEIBHOCTHM OWHINTEHHA.
ITocTrosstHcTBO  CckOopocTH  cBeTa. lIpocTpaHcTBO W BpemMsi B CHEIUAIbHOM  TEOpUU
OTHOCUTENBHOCTHU. PensiTuBUCTCKasA quHaMuKa. CBsI3b MacChl C SHEPrueH.

N3iy4yeHUs U CIEKTPbI

Pa3nuuHble BUABI 3JIEKTPOMAarHUTHBIX HM3JyYEHHH M UX IPAKTUYECKOE NMPUMEHEHHE:
CBOWCTBA M NpUMEHEHHE UH(PpaKpacHbIX, YJIbTPa(QHOIETOBBIX U PEHTTEHOBCKUX M3JIyUYEHUH.
[IIkasa 3MeKTPOMAarHUTHBIX U3JTy4YECHUI.

KsanrtoBas pusuxka

I'unore3a Ilnanka o kBantax. ®orodddekt. YpaBHenue DiiHmTelHa 111 GoTodddexTa.
®otonbl. ['mnore3a e bpoilis 0 BOMHOBBIX CBOMCTBax 4YacTull. KopmyckyssipHO-BOJHOBOM
nyamu3Mm.  CoortHomeHue HeompeneneHHocTH —[eisenbepra.Ctpoenne atoma. OmbBITHI
Pesepdopaa. KantoBrie mocrynatel bopa. Mcnyckanue u norsiolieHne cBeta aToMoM. Jlazepsl.

Mogaenu cTpoeHHsI aTOMHOTIO si/ipa: MPOTOHHO-HEUTPOHHAS MOJIENIb CTPOEHUS aTOMHOIO
anapa. SAnepuele cuibl. Jledhekt Macchl U HEprus CBsi3U HYKJIOHOB B A1pe. SlnepHas sHepreTuka.
BimsHue wMOHM3MpYIOLIEH pagualuy Ha OKUBbIE oOpraHus3Mbl. Jlo3a UM3IIydeHHs, 3aKOH
pazvoaKTUBHOIO pacraza U ero CTaTUCTUYECKUN XapakTep. DJeMEeHTapHble YaCTULbI: YaCTHUIIbI
1 aHTU4acTULbI. DyHTaMEHTAIILHBIE B3aUMOECHCTBHS

Crpoenue Bceenennoit

Ctpoenue conHeuHol cuctembl. Cucrema «3emis — Jlynay. O6mue cBenenus o ConHie
(BuA B TEJECKOI, BpallleHHe, pa3Mepbl, Macca, CBETUMOCTb, TEMIIEpaTypa COJHIIA U COCTOSHUE
BEIIECTBA B HEM, XUMHUYECKUN cocTaB). McTouHMKYN 3HEpruu U BHyTpeHHee cTpoeHue CoiHIa.
dusnueckas npupoza 3se3a. Hama ['anaktuka (coctas, cTpoeHue, 1BUKeHHE 3Be3] B ["anakTuke
u ee BpaieHue). [IpoucxoxaeHne u 3BOIIOLUS TaJIaKTUK U 3BE3]1.

IToBTOpEHue.



V.

TemaTnueckoe IMJIAHUPOBAHUE

11 kaace:
Ne Paspnea KoanuyectBo | Kontpoasnas | JlaGoparopHbie
4acoB paboTa padoThI
1. | MaruautHOe noJie S
2. | DnekTpoMarHuTHasi HHIYKIIHS 7 1 1
3. | DnekTpoMarHuTHbIC KOIEOaHUS U 10 0 0
BOJIHBI
4. | Ontuka 15 1 2
5. | KBanToBas ¢usuka 17 2 1
6. | Ctpoenne BceenenHou 7
IToBTOpEeHuE 7 1
Hroro 68 yacos
KonTpossb ypoBus 00yuennsi pusukn B 11 ki1acce
Ne HaumeHnoBanue HUcrounuk Komudukarop | Koauduxarop
pa3iesioB U TeM ETD BIIP
1. | KonTpomnpHas pabora Nel | lunakTryeckue MaTepraibl 3.3.1-34.7 4.4-4.5
«dnexkmpomazHumHas ®wusuka 11 xmacc /
UHOYKYUSL) A.E.MapoHn, E.A.Mapon. —
2. | KonrponpHas pabora Ne2 | M.: U3narenscTBO 3.5.1-3.6.12 4.6-4.7
«Onmukay «dpodar, 2014. 4.1-4.3
3. | KonTpomsHas pabora Ne | TemaTtuueckue 5.1.1-5.3.6 5.1-54
3 «Ksanmosas Qusuxay | KOHTPOJIbHBIC u
4. | KonrponbHas padota No | caMoCTOATENbHEIE paboTHI
Nod« Keanmosas no ¢usuke 11 xmacc /
Qusuxa» O.U.I'pomueBa. - M.:
5. | KourponsHas padora Ne | MzmatenbctBOo  «Dk3amen»,| 2.2.1-2.2.11
S«lloemopenuey 2012 ..

JlabopaTropnas paGora Nel:
JlaGoparopHasi padora Ne2:
JlaGoparopHasi padota Ne3:
JlaGopaTopHasi padoTra Ne4:

Temsbl 1a0opaTopHbIx padoT B 11 ki1acce
W3ydeHue 31eKTpoMarHuTHOW UHAYKIIUH.
N3mepenue nokasaresns NpeaoMIICHHs CTEKIa.
N3MepeHne 1mHbl CBETOBOM BOJIHBI.
«M3yueHne TpeKoB 3apsyKEHHBIX YaCTUID).




V. Y4yeOHO-MeTOAMYECKUH KOMILJIEKC:

Juis yunrens:

1.

2.

3.

4,

I'A.Msxumes, b.b.byxosues, H.H.Corckuii / [Tox pen. H.A.IlappentreBoit, uszuka.
11 kmacc. ba3oBblil ypoBeHb (KOMIUIEKT C JIEKTPOHHBIM MPUIOKEHHEM). — M.:
[IpocBemenune, 2017.

Hunaxtuueckue matepransl @usuka 11 kinace / A.E.Mapon, E.A.Maposn. —

M.: UznarensctBo «podar, 2014.

Tematnyeckue KOHTPOIBHBIE U CAMOCTOSITENbHBIE PaboThI Mo (usuke 11 kiace

/ O.N.I'pomuieBa. — M.: U3narensctBO «DK3amen», 2012 r.

3ananus obpaszoBartenpHOro noprana Pemry EI'D

Jns yyammxesi:

1.

agrwoNdE

I'.S.Msikumies, b.b.byxosues, H.H.Corckwii / [Toxn pen. H.A.ITapdenTtreBoit, Ousuka.
11 xnacc. ba3oBelil ypoBeHb (KOMIIEKT € 3JIEKTPOHHBIM MPHIIOKEHHEM). — M.
IIpocsemenue, 2017.

Hunaxktnyueckue matepuaisl @usnka 11 kmace / A.E.Mapon, E.A.Mapon. —

M.: U3narensctBo «/dpodar, 2014.

Tematnyeckue KOHTPOJIBHBIE U CAMOCTOSITENIbHBIE PpaboThI 1O (usuke 11 knace

/ O..I'pomiieBa. — M.: M3natenbcTBO «DK3amen», 2012 1.

3ananus odpaszoBartenbHoro noprana Pemry EI'D

HNuTepHeT-pecypcsl
Anumarnun pusndeckux oobextos. http://physics.nad.ru/
Kusas ¢pusuka: odygaroras nporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku ¢pusmku ¢ ucnosb3oBanneM Mutepuera. http://www.phizinter.chat.ru/
@dwusuka.ru. http://www.fizika.ru/
dusuka: Kouiekius onelToB. http://experiment.edu.ru/
®dusuKa: >JeKTPOHHAS KOJUIEKIHS OIBITOB.
http://www.school.edu.ru/projects/physicexp




KanengapHo-remarnyeckoe njianupoanue 11 kiacc.

Ne Tema Kosnuecr | lara IIpumevanue
BO 4acOB
« MarHuTHoe nmoJje» (5 yacoB)
1. B3anmMopneiictBue TokoB. JlabopatopHas pabota Nel. «HaOmoieHne AeiCTBHS MArHUTHOTO TIOJISI Ha 1 1.09 5.09
TOKY.
2. BekTop maruuTHON MHAYKIMHU. JIMHUY MarHUTHOW UHYKIIUU 1
8.09
3. Cuna Ammiepa 12.09
Cuna Jlopenna
15.09
5. Pewmenue 3ana4 o teme «MarduTHoE I1OJIE. 1 19.09
«JJIEKTPOMATHUTHAS HHAYKIHA» (6 4acoB)
6. SIBrieHrE AIIEKTPOMArHUTHON MHAYKIIMU. MarHuTHbBIN MOTOK. 1 22.09
3aKOH AJICKTPOMATHUTHOW WHIYKIIHH.
7. | HampaBnenue unnykuuonHoro toka. [Ipasuno Jlenua. 1 26.09
8. Camounaykius. HIYKTHBHOCTb. 1 29.09
9. | JlaGoparopHas pabota Ne2. «/3ydueHne sSBICHUS YIEKTPOMATHUTHON MHIYKIIAN. 1 3.10
10. | DieKTPOMAarHUTHOE MOJIE. 1 6.10
11. | KonrtpomsHas pabora Nel. «MarHuTHoOE 1mose. DIeKTPOMAarHUTHASI MHIYKITUSD). 1 10.10
«JIeKTPOMATHUTHBIE KoJIeOaHus» (9 yacoB)
12. CBOOOJTHBIE Y BBIHYXIEHHBIE JIEKTPOMArHUTHBIC KOJICOaHUsI. 1 13.10
13. | KonebaTenbHblit KOHTYD. [IpeBpalieHre S3HEpruu NpH dJIEKTPOMArHUTHBIX KOJICOaHUSIX. 1 17.10
14. | IlepeMeHHBII JIEKTPUUCCKHI TOK. 1 20.10
15. | AktuBHOE conpoTuBiieHHE. [lelCTBYIONIEe 3HAUCHUE CUITBI TOKA M HATIPSK CHUSI 1 24.10
16. | Konmencarop B 1ienu nepeMeHHOr0 TOKA. 1 27.10
17. | Karyuika "HAYKTHBHOCTH B II€NU NEPEMEHHOr0 TOKa 1 7.11
18. |IIpomsBoxcTBO, epenaya u MCIOIb30BAHHUE JJICKTPHUECKON YHEPTHH 1 10.11
20. Pemenue 3aa4y o teMe « JEKTPOMArHUTHBIC KOJICOAHMS 1 14.11
21. Pemenue 3amau o reMe «JEKTPOMArHUTHBIC KOJICOAHMS 1 17.11




«JJIeKTPOMArHUTHbIE BOJIHBI» (2 yaca)

22. | DKcrepuMeHTalIbHOe OOHapYKEHUE 3JIEKTPOMAarHUTHBIX BOJIH. 1 21.11
23. ITpunuune! paauocsssu. [Toustue o TeneBuieHnn. Pa3Butue cpeicTB CBA3U 1 2411
«I'eomeTpuyeckast onTuka» (8 yacon)
24. | Ckopocts cBeta. [Tpunnmn ['folireHc. 3aK0oH OTpakeHHsI CBETA. 1 28.11
25. | 3akoH mpenomiieHus cBeTa. [lomHOe oTpakeHue 1 1.12
26. | Pemenwue 3a71a4 Ha 3aKOHBI OTPAKECHUS M IPEJIOMJICHHUS CBETA. 1 5.12
27. | JJabopatopHas pabota No3 «M3mepeHue mokasarelis MpeaIoMIJICHUs CTEKIIay 1 8.12
28. | JIunzsl IlocTpoeHne n300paskeHUs B JIMH3AX. 1 12.12
29. | ®opmylia TOHKOH JIMH3BL. YBEIMYCHUE JIMH3bI 1 15.12
30. | JIaboparopHas pabora Ne4 «OmnpeneneHrue ONTHYECKOW CHUJIBIM (POKYCHOIO paCCTOSHUS CoOMparolei 1 19.12
JIMH3BD»)
31. | Pemenue 3agad mo teme «I eomeTpruyecKas ONTHKA» 1 22.12
«BoanoBasi onTuka» (7 4acoB)
32. Jucnepcus cBeTa 1 26.12
33. | UuTepdepenms crera 1 12.01
34. | Hudpakums cBera. J{udpakiimonHas perierka 1 16.01
35. | JlaboparopHas pabota Ne5 «l3MepeHne JIMHBI CBETOBOM BOTHBDY 1 19.01
36. | Pemenue 3ana4 mo Teme «BoyiHOBas onTukay 1 23.01
37. Pemenue 3agad mo teme «BoaHOBas ONTHKAY 1 26.01
38. | KonTponbHas pabora mo Teme «OnTHKa 1 30.01
«M3nyyenue u cekTpbD» (3 yaca)
39. | Bunbl uznyuenuid. IcTOUHHKH cBeTa. 1 2.02
40 Buibl ciektpoB. CrieKTpaabHbIN aHAIN3. 1 6.02
41. | JlaboparopHas paborta Ne6 «Habio1eHHe CILTIOMHOTO U JIMHEHYATOTr0 CIIEKTPay 1 9.02
KBanToBasi pusuka (11 yacoB)
42. | ®ororddext. Teopus hoTorddexra. 1 13.02
43. | Pemenue 3ama4 no teme «Potodpdext 1 16.02
44. | Pemenue 3a1a4 no teme «Potodpdext» 1 20.02
45. | Ctpoenne atroma. OnbiTel Pesepdopma. 1 27.02
46. | [locrynatel bopa. 1 2.03




47. Pemenue 3amau mo reme «ATomMHas GU3MKa» 1 6.03
48. OTKpbITHE paiuOaKTUBHOCTU. Buabl nznyuenuii. PajinoakTMBHBIE pEeBpalCHUS. 1 9.03
49. 3aKoH paguoaKTUBHOIO pacmana. [lepuos moimypacmoazna 1 13.03
50. | Ctpoenue snpa. SAnepabie CuIbl. JHEPTHUs CBS3U B SIAPE. 1 16.03
51. | SAnepuble peakuuu. Jlenenue ypasa. LlenHble peakiuu. 1 20.03
52. | PemieHue 3aa4 Ha 3aKOH PaJMO0AKTHUBHOIO paclajia U epHblE pEaKLUH. 1 23.03
«AcTpoHomMus» (3 4acoB)
53 CosHeyHas crcreMa. 3aKOHBI IBMKEHUS IJIaHET 1 3.04
54 ComHiie 1 6.04
55 MJleuHBIH TYTh 1 10.04
Paznen «O06o00marmee nopropenne» (13 yacon)
56 Kunematrka maTepuanbHONU TOUYKH. 1 13.04
57 JlnHaMuKa MaTepuaabHON TOYKHU. 1 17.04
58 3aKOHBI COXPaHCHUS 1 20.04
24.04
59 JlnnaMuKa nepuoInyecKoro JIBHKEHUS 1
60 PensituBHCTCKas MexaHHMKa 1 27.04
61 Cratuka. MoJNEKYIIpHO-KHHETHYECKAS TEOPHUsI UCaIbHOI0 rasa. 1 4.05
62 [TpomexxyTouHasi aTTecTanus 1 8.05
63 TepmoanHamuka 1 11.05
64 KuakocTs u map 1 15.05
65 TBepnoe Teno 1 18.05
66 MexaHnueckue ¥ 3BYKOBBI€ BOJHBL. 3aJa4M B TETPaIl 1 22.05
67 Cwtbl DIEKTPOMArHUTHOTO B3aMMOJIEH CTBHSI HETTOJBM)KHBIX 3apsiI0B. 1
68 DHeprust 3JIeKTPOMarHUTHOTO B3aUMO/ICH CTBUS HETTOJIBH)KHBIX 3apsI/IOB. 1

Hrtoro 68 yacos
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