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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoii  Denepanuu,
peaTM3yIOLUMX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTUHBI MHpa oOydatommxcs 11 kmacca mpu oOydeHuM uX (u3MKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PeaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IEJIM M3y4YCHUs (U3UKU HA YPOBHE CPEIHEro OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCGHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay» 1Mo rogam o0yueHus..

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpY’KaroIleM Mupe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM /Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYECKUX 3HAHUM ONpenenseT XapakTep M Ppa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHMs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00y4aroImuxcs, B GopMUpOBaHHE YMEHUI
NPUMEHATh HAyYHBIH METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY Kkypca (hu3ukH 17151 yPOBHS cpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM C Hell MaTepuan Kypca GpU3NKH 00beJUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHImana GU3NYECKOil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIPOoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHUX U TEXHOJOTMYECKUX MPUIIOKEHUIN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
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TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Mpo0IeM pallMOHaIbHOTO IPUPOIONIOIB30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIISIOTCS  (pu3uUeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢u3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPHUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, IJI ONUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOX0/ B Kypce (GDU3MKU pealn3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3alK 3KCIEPUMEHTAILHON JesATeIbHOCTH oOydaroumuxcs. [ 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJSI M OLIEHKH, OCYLIECTBISETCS YYaCTHUKAMH OOpa30BaTEIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh HM3Y4YEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayeCcTBEHHBIX 3ajjau MPHUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromume BbIOOpa (DU3WYECKONW MOJENU I CUTyallMH MPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro KaOuHeTa (pU3MKU WK B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TIPAKTHYECKUX pPadOT U JIEMOHCTPAIIOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI J1TaOOpPaTOPHOTO OOOpYIOBaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsT GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (dopMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYYAIOIIMXCAd K HAYYHOMY H3YYEHHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJICTABICHUA O HAyYHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;



dbopMUpOBaHKUE HAYYHOTO MUPOBO33PECHUS KaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHUI OOBACHATD SBJICHUS C UCIIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUEe MPEACTaBICHUN O POJIM (PU3UKU ISl Pa3BUTHSI IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOUYAsT MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOIMHAMHKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUA [Jid OOBSICHEHHS
GU3MYECKUX SBICHUW B TPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHHH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS PA3IMYHBIX 3a7a4 C SIBHO 3aJaHHOW (Qu3MUeCKOn
MOJICNIbIO, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHuEe (PU3UUECKOU
MOJIENH, aJIEKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMAHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
DKCIIEPUMEHTOB, AaHallM3a W  HWHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3/IaHUE YCIIOBUM IS PAa3BUTHUS YMEHUN IPOECKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JI€ITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcst B 11 kmacce — 99 vacoB (3 yaca B HeeInio).

[Tpennaraemslii B mporpamme o (Gpu3mke nepeyeHb JabopaTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpOBeAEHUs J1a0OpaTOpHbBIX paldoT U
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

OCHOBBI YJIeKTPOAMHAMUKH (15 yacoB)

I'maBal. MarauTHoe moJjie

B3aumoneiictBue TokoB. MarnutHoe nose. Muaykius marautHoro nosist. Cuna Amnepa. Cuna
Jlopenua. MarHutHbie CBOMCTBA BEIIECTBA.

I'aaBa 2. DjieKTpOMArHUTHAS UHAYKIUS

OtkpelTE 2neKTpoMarHuTHOM uHAyKUuu. llpaBuno JleHna. MarHuTHBIE NOTOK. 3aKOH
JJIEKTPOMarHUTHOM  MHIAyKUuW. BuxpeBoe  snexkrpuueckoe  nose.  CaMOMHAYKLHSA.
NHAyKTUBHOCTh. DHEPrUsi MATHUTHOTO MOJIA. DJIEKTPOMAarHUTHOE I0JI€.

Koaedanus v BoaHBbI (25 yacoB)

I'maBa 3. Mexanu4yeckue KoJIeOaAHUA

CBOOOIIHBIC W BBIHY)KIICHHBIC KOJICOaHWs. YCIOBHS BO3HUKHOBEHHWs KojecOaHui. [luHammuka
KOJ1e0aTeIbHOTO JIBIKEHUS. ['apMOHUUYecKre KoJieOaHus. DHEPrusl KoiaeOaTeIbHOTO JBHKEHUS.
Brenyxaennsie konebanus. Pesonanc.

I'maBa 4. D1eKTPOMArHUTHBIE KOJIeO0AHUSA

CBoOonHbie koneOaHusa. ['apmoHMueckue KosiebaHHMs. 3aTyxarollMe U BbIHYXJICHHbIE
kosiebaHus. Pe3onanc. CBOOOAHbBIE 3JIEKTPOMArHUTHBbIE KoJeOaHUs. AHAJIOTUS MEXAY
MEXaHUYECKUMHU M 3JIEKTPOMArHUTHBIMU KoJIeOaHUAMHU. ['apMOHMYECKHE 3JIeKTPOMAarHUTHBIE
kosebanusa. Popmyna Tomcona. IlepemeHHBI 3iekTpuueckuil Tok. Pesucrop B 1enu
nepeMeHHoro Toka. KoHaeHcarop M KaTyllka HMHIYKTMBHOCTM B LE€NU INEPEMEHHOIO TOKA.
Pesonanc B anekTpuueckod 1enu. ABTOkojeOaHHMs. ['eHepaTOop MEpPEeMEHHOTro TOKa.
Tpancdopmarop. [IponszBoacTso, nepeaya U NOTPeOIEHUE FTEKTPOIHEPTHH.

I'naBa 5. Mexannueckue BOJHBI

BonHoBble sBieHHsA. XapaKTepUCTHKU BOJHBL. PacnpocTpaHeHue BOJIH B YHPYIHX cCpefax.
YpaBHeHUe rapMOHMUYECKOU Oeryiiell BolHbI. 3ByKOBbIe BOJIHbL. HTepdepenuus, nudpakius u
MOJIIPU3AIUs MEXAaHUYECKUX BOJIH.

I'maBa 6. J/1eKTPOMATHUTHBbIE BOJIHBI

DNEKTPOMarHUTHOE ToJe. ODIEKTPOMAarHUTHAs BOJHA. OJKCIEPUMEHTAILHOE OOHApyKEHUE
AJIEKTPOMArHUTHBIX BOJH. [IJIOTHOCTH MOTOKA 3JIEKTPOMArHUTHOrO M3NnydeHHs. M3o0pereHue
pamuo A.C. IlonoBbim. Ilpuniuunel paauocBssu. Moaynauus u gerektuposanue. CBolicTBa



SJIEKTPOMArHUTHBIX BOJH. Pacnpoctpanenue paaumoBonH. Pamuonokamus. [lonstue o
TCICBUACHUU. Pazsutne CpCACTB CBA3H.

Ontuka (23 yaca)

I'maBa 7. CBeToBBI€ BOJHEI.

Ckopoctb cBeta. IIpunnun ['tolirenca. 3akoH OTpakeHMsI CBETa. 3aKOHBI IIPEJIOMJICHUSI CBETA.
[Tomroe orpaxkenue cBera. JIunaszel. Iloctpoenne uzobOpaxenuit B nuH3e. Dopmysna TOHKOU
auH3bl. YBenuyenue JH3bl. Jlucnepcus cBera. Wutepdepenmus cBera. I[lpumenenue
untepdepenun csera. Judpakuus ceera. ['paHuIbl IPUMEHUMOCTH F€OMETPUUECKON ONTUKH.
Hudpaxuonnas pemrerka. [lonepeunocts cBeToBbIX BoH. [lonspu3zanus cBeta.

I'maBa 8. Jj1eMeHTBI TEOPUU OTHOCHUTEIBHOCTH

3aKOoHBI QJICKTPOANHAMUKHA u IIPHUHIUII OTHOCHUTCJIIBHOCTH. HOCTy.]'IaTBI TCOPHUU
OTHOCHUTEIBbHOCTH. OCHOBHBIE CJICACTBUA U3 IMOCTYJIATOB TCOPUU OTHOCUTCIIBHOCTH. OEeMEHTBI
peJIHTI/IBI/ICTCKOﬁ JUHaMUKH.

I'maBa 9. U3nydyenne u creKTpbl

Bunet wusnyudenuii. HMcrounuku cBera. CrnekTtpel U crnekTpaibHbli  aHanu3. [lkana
AIIEKTPOMATHUTHBIX U3TyYEHUHN.

KBaunroBasg pusuka (26 yacon)

I'maBa 10. CBeTOBBIE€ KBAHTHI

®otosdp¢exr. Ilpumenenue ¢oroapdexra. Dotonsl. KopmyckyasipHO-BOIHOBOHW Tyanu3M.
[aBnenue ceera. XMMHUYECKOE JICMCTBHUE CBETA.

I'naBa 11. Atomuas ¢pusnka

Crpoenune atoma. OmnbiT Pezepdopaa. Kanrossie noctynarsl bopa. Moaens aroma BojiopoJia mo
bopy. Jlazepsl.

I'naBa 12. ®u3uka aTOMHOrO siApa.

Ctpoenune aromHoro sjpa. SnepHsie cwibl. OOMEHHas MOJETb SICPHOTO B3aUMOJCHCTBUSI.
DHeprusi CBA3U aTOMHBIX sifep. PagnoakTuBHOCTh. Buabl paiMiOakKTUBHOTO M3IyY€HHUs. 3aKOH
panuoakTuBHOTO pacmana. Ilepwon monypacnaga. MeToapl HAOMIOACHUS W PETUCTpAIUH
AJIeMEHTapHbIX 4YacTull. MckyccTBeHHasl paguoakTUBHOCTb. fnepHble peakuuu. [enenue saep
ypana. Llennas peakuus neneHus. fSnepHbil peakrop. TepMosinepusie peakuuu. IIpumenenue
sanepHoi sHepru. M3oronsl. [losydyeHue © NOPUMEHEHHE PAJUOAKTHUBHBIX H30TOIOB.
buonornyeckoe neiicTBUE paliOAKTUBHBIX U3TYyYEHHIA.

I'maBa 13. DemeHTapHbIE YaCTHLBI.



Tpu sTana B pa3BUTUM (PU3MKH JIEMEHTapHBIX YacTULl. OTKpPbITHE NO3UTPOHA. AHTHYACTHILIBI.
Jlenronsl. Anponsl. KBapku.

IloBTOopenue (10 yacoB)

[ToBTOpEHNE OCHOBHBIX Pa3/eliOB, M3YYCHHBIX B Kypce ¢u3uku 11 knacca. Harmmcanue tectoBoii
UTOTOBOM pabOTHI 3a KypC (PU3HKH.

Pacnpenesienue 4acoB

KonrtpomnbHbie paboThl

KonTponbras padora Ne 1 «DnekTpoMarHuTHAsS UHIYKITUSDY

KonTponbhas padota Ne 2 «MexaHu4ecKre U AIeKTPOMarHUTHbIE KoJIeOaHus»
Kontponbnas padora Ne 3 «CBeTOBBIE BOJIHBI)

Kontponbnas pabota Ne 4 «CBeTOBbIE KBAaHTBI».

Kontponsnas padora Ne 5 «ATOM U aTOMHOE SIIPO».

Wrorosas TecToBast KOHTposIbHast padoTa Neb.

JladopaTopHbIe PAa00ThI

JlaboparopHnas pabota Nel «HabmroneHue 1eiCcTBUS MAarHUTHOTO TIOJISI HA TOKY
JlaGopaTtopHnast pabota No2 «M3yueHue sABICHHS JIEKTPOMArHUTHON MHITYKITHI

JlaGopaTtopHnast padota Ne3 «Ornpesenenre yCKOpeHus CBOOOIHOTO MaIeHUs PU TTOMOIIN
MassiTHHUKa»

JlaGopaTtopHast pabota Ned «M3mepeHue mokazaress MpeIoMIICHUs CTEKIIa»

JlaboparopHas pabota Ne5 «Onpenenenne onTUYECKOM CUIIBI U (POKYCHOTO PACCTOSHHUS
coOMparoIIel TUH3BDY

JlaboparopHas pabota Ne6 «VI3mepeHue JUIMHBI CBETOBOM BOTHBI»
JlaboparopHas pabota Ne7 «Onerka HHPOPMAITMOHHON eMKoCcTH KoMmnakT-aucka (CD)»

JlaGopaTtopHnast pabota Ne§ «HabmroieHre CrijIonHOoTo U TMHEHYAaTOro CIIEKTPOBY

MexnpeaMeTHblie CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocCymiecTBIsieTcs C y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.



Meosicnpeomemnuvle nowsimusi, CBA3aHHBIC C W3YYCHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHUE, Hay4YHBIA (pakT, rumore3a, Qu3MUecKas BEIMYWHA, 3aKOH, TEOPHs, HAOIIOACHHE,
AKCIIEPUMEHT, MOJISITUPOBAHKE, MOJIE]Th, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYCCKUE (DYHKIIMH: CHHYC,
KOCHUHYC, TAHICHC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKICCTBO, BEKTOPHI M HX
MPOSKIIMA Ha OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIC SJIEMEHTAPHBIX (DYHKIIUH,
MpHU3HAKU TI0I00US TPEYTOIBHUKOB, ONIPEISIICHNE TUIOIIA N TUIOCKUX QUryp U 00bEMa Tel.

buonocusi: 3eKTpUYECKUE SIBICHUS B JKUBOW MPHUPOJE, KoJieOaTeIbHbIC IBMIKCHUS B
JKUBOM TIPHUPOJIC, ONTHYCCKUE SIBJICHUS B JKUBOW IPHPOJE, JICHCTBUE paauallid Ha >KHBBIC
OpraHu3MBl.

Xumus: CTpOCHHE aTOMOB M MOJICKYJ, KpHUCTaNIMYecKash CTPYKTypa TBEPIBIX TEII,
MEXaHH3MbI 00pa30BaHUs KPUCTAJUIMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAIU3.

l'eocpaghus: marHuTHBIE TONIOCa 3€MITH, 3AJIEKU MArHUTHBIX Py, (PoTochEMKA 3eMHOMN
MOBEPXHOCTH, TIPEICKA3aHNE 3eMJICTPSCCHUH.

Texnonoeus: MTAHAM 3JIEKTPOIIEpeiad, TEHEPATOP MEPEMEHHOTO TOKA, 3JICKTPOIBUTATEIIb,
WHAYKIIMOHHAS Te4Yb, pajaap, paJuoNpuEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBU-neus,
IPOCKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJIHEYHAs OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBII  ypOBEHB) MIOJDKHO  OOECHEYHTHh  JOCTHIXKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEH
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHOMN NESITETLHOCTH, B TOM YUCIIC B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TIPaKAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30oBaTeIbHON OpraHu3aluu;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJBHBIMH HWHCTUTYTaMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ESATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOO0pa3oBaHMIO B 001acTH (U3MKU Ha
MPOTSIKEHUH BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJOTHUYECKOW KYJIbTYphl, OCO3HaHME TJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHII B OKPYXAIONIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTHUBOPEUHS B pacCCMaTPUBAEMbIX (PU3HUCCKUX SBJICHHSIX

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BJIQJIeTh HAyYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU TOHATHUSAMU U METoJAaMH (PH3UYEeCKOU
HayKH;

BIIJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHHSI,

BIIAJICTh BHUJIAMH JCSATEIHHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIPETaIluH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHTYyallUsX, B TOM 4YHCJE TMpHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3aJady, BBIIBUTATh
TUTIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHThl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHUH PEIICHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeiH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUThb HpO6JIeMBI " 3a71a4u, JOIMYyCKAIHEC AJIbTCPHATUBHBIC PCIICHUS.
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PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bHSH‘-IGCKOI‘O COACPpKaHHA M3 MCTOUYHHKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIUOHHBIX TCXHOJIOT Ui B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACP)KAaHUS B pa3IMyHBIX (opMmMaTax c yd&ToMm
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyATH3aIIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJIHWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUM, pPacCHpelesiaTh POJIU C YU4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOI paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOTO YJaCTHHKA KOMaHbl B OOIIUH pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIIAATh TO3UTHBHOE CTPAaTETUYECKOE IIOBEIEHUE B pPa3jIMYHBIX CHUTyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHPOBAHUIO U TPOSABICHHUIO S3PYAMLMUA B 0O0NacTH  (PU3HKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:
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JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIaJICTh HABBIKAMU ITO3HABATEIHHON pedIieKCHu KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE HYMOLIMOHAIBLHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
M3MEHEHUSM U IPOSBIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHIKEHHUIO LENIW MU YCIexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHHE JIPYTHX,
YUUTBIBATh €r0 MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHMIUKTHI.
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MNPEJIMETHBIE PE3YJIBTATHBI

K konmy oOyuenusi B 11 kJjiacce mpeaMeTHbIE pe3yabTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B MPAKTHYECKON
JESTEIILHOCTH JIFOJIEH, IeTIOCTHOCTh U €IMHCTBO (PM3UUYECKON KApTUHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJACNCH: TOYCUHBIN
JNEKTPUYECKUN 3apsif, Jyd CBeTa, TOYEYHBIM MCTOYHHUK CBETa, fJEpHas MOJENb aToMma,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si7Jpa MPH pelieHnr GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (hU3MYECKHE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA ¥ KBAaHTOBOUM (DM3HMKH: AJICKTPUYECKAs MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE [EHCTBUS TOKa, B3aUMOJEHCTBHE MArHUTOB, 3JIEKTPOMArHUTHas
WHAYKINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3apn,
AIIEKTPOMArHUTHBIE KOJICOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pPAacCIpOCTPaHEHUE CBETA, OTPAKEHHE,
npejgomiieHue, wuHTepdepeHnus, audpakuus W MOJMApHU3alUs CBETa, MIHCIEPCUs CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OIKMCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPHUYECKHUE, MATHUTHBIC, ONTHYCCKHE,
IEKTPUIECKYIO TTPOBOAMMOCTD PA3IIUYHBIX CPEI) W JJICKTPOMArHUTHBIC SBIICHUS (IIPOLIECCHI),
UCTIIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHiIa TOKa, SJIEKTPHUECKOe
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHHIE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABUKYIIIAs CHUIIA,
pabora TOKa, MHIYKIHMS MarHUTHOTO TOJs, cWia Awmrepa, cwia JlopeHna, WHIYKTHBHOCTD
KATYIIKKM, YHEPTUS JJIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOJ W YacToTa KoieOaHud B
KoJIe0aTeIbHOM KOHTYpE, 3aps] U CHUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKAas CHUila JUH3bI, NPU OMUCAHUHM MPABUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3yEMbIX BEIUYMH, MX OOO3HAUECHUS U EIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJTMYNHY C JPYTHMH BETUIHHAMU;

ONMCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHUS W TIPOIECCHI, HCIOJIB3Ys (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETa, DHEPTUs U
UMIyasCc (OTOHA, TMEpPHOJ TOJypacmaja, DHEPrHsl CBSI3W AaTOMHBIX Sjep, MPU ONHUCAHUU
MPAaBWJIBHO TPAKTOBATh (DU3MUYSCKUH CMBICI WCIIONB3yeMbIX BEIMYWH, HX OOO3HAYCHUS U
eJIMHHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINC JTAaHHYIO (DU3MYCCKYIO BEIIMUUHY C JIPYTHMH
BEJIMYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NIECKOM BEITMUHHBI;

aHATM3UPOBATh (U3WYECKUE TPOIECCHl M SBIICHUS, UCTONB3Ys (PU3NYECKUE 3aKOHBI U
OpUHIUNBE:  3akoH OMa, 3aKOHBI TIOCNIEAOBATENIFHOTO W TMapauIeIbHOTO  COCITUHEHHS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH SJIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHe OWHITeHHa s ¢GoTodddeKTa, 3aKOH COXpaHEHUS OHHEPTUH, 3aKOH
COXpaHEHHsI WMIYJbCa, 3aKOH COXPAaHEHHS JJICKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MaccoOBOTO YHCJa, MOCTynaTtel bopa, 3aK0H paauoakTHBHOTO pacmajaa, MpH TOM pPa3IuvaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKCHHE W YCJIOBUS (TPAHMIIBI,
001acTH) TPUMEHUMOCTH;

OTIpEe/IeNIATh HAIpaBJIEHWE BEKTOpAa MHIYKIUU MArHUTHOTO MOJS MPOBOJAHHMKA C TOKOM,
cuiel Amriepa u cuiibl Jlopenia;

CTPOUTH M OIUCHIBATh N300paKEHHE, CO3/1aBaeMOe TUIOCKUM 3€PKajioM, TOHKON JIMH30M;
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BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAHUIO (DU3MUECKUX SIBICHUH M MPOLECCOB C
UCTIOJB30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobiemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPUMEHTa, CcoOUpaThb YCTAHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILLECTBIIATh IpPSIMbIE W KOCBEHHBIE H3MEPEHHs (PU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMpPATh ONTHMAJBHBIA CIIOCOO W3MEPEHUsT M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyJbTAThl MOJYYEHHOW 3aBUCHUMOCTHU
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKOB, [enaTh BBIBOABI IO pe3yjibTaTam
UCCIIEJOBAHMUS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpU NPOBEICHUM HCCIENIOBAaHMM B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-UCCIEI0BATEIbCKOM U INPOEKTHOW AEATENbHOCTH C
UCTIOJIF30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33aJaHHON (U3UYECKOM MOJENbI0, HCIOIb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4Ml BIOUpPATh (PU3MUECKYIO
MO/JIeJIb, BBIACNATh (U3MYECKUE BEIMYMHBI U (QOPMYIbl, HEOOXOAMMBbIE Ui €€ pEeLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHSI (PU3MYECKON BEIIMYHMHEI,

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccyXIeHUI ¢ ONOPOi Ha U3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3ajady COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTAaBICHHUS y4eOHOH W
HAYYHO-TIOMYJISIPHOW MH(OPMAaIUM, TOJYYSHHOW W3 pPa3IUYHBIX HCTOYHUKOB, KPHUTUYECKH
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALHUIO;

OOBSICHATH MPUHIUIBI IEHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
YCIIOBHS UX 0€30I1aCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BHTHE
HaYyKH, B 00BSCHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUA N0 (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHUsI 3/I0POBBS M COOIIOIEHHSI HOPM DKOJIOTHYECKOT0 TIOBEICHHS B OKPY’KaloOIIei cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IIAaHUPOBATh paboTy
TPYMNIIbl, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJAPTHBIX CHUTYallHsiX, aJeKBATHO OIEHHBATH BKJIAJ KaXXIOTO W3 yYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpUBAEMOil TPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

Ne Hara HaumeHoBaHue pa3jaesa Kosmu | Ilpumeuan
n/n Ilnan dakTt TeMbl YPOKOB eCTBO ue
4acoB
OCHOBBI JIEKTPOAUHAMMKM (15 yacos)
01.09 BsaumoneiictBue
1 TOKOB. MaruutHoe 1
nose. Bektop
MarHMTHON UHIYKIIUU
2 05.09 Cuna Amnepa 1
3 07.09 Cuna Jlopenna 1
08.09 JI/p Nel
4 «Hao0aronenune 1
AelcTBUSI MATHUTHOTO
MOJIsl HA TOK».
5 12.09 MarnuTHbIe CBOMCTBA BEIIIECTBA. 1
6 14.09 Pemenue 3aay mo reMam 1
cunaAwmrepa, cuna Jlopenna
7 15.09 CamocTosTenbpHas paboTa 1mo Teme 1
«MarHuTHoE€ moJe».
3 19.09 SIBneHME IIEKTPOMArHUTHON 1
WHAYKIIUU. MarHuTHbIA TOTOK.
9 21.09 HamnpaBnenue HHAYKIIMOHHOTO 1
toka. [IpaBuso Jlenna
22.09 JI/p Ne 2 «3yueHme SIBICHUS
ANEKTPOMArHUTHOW UHTYKITHI
10 1
26.09 3aKOH 2JIEKTPOMarHUTHOU
11 uHaykiuu. DJ1C uHAYKIIY B 1
JBIKYTITUXCS TPOBOTHUKAX.
12 28.09 Camounnykuusi. UHIyKTUBHOCTb 1
29.09 OHeprus MarHUTHOTO IOJISL.
13 DNEeKTPOMarHuTHOE MOoJIe. 1
O0600menre MmaTepuaia mo TeMe
«DIIEKTPOMArHUTHAS WHIYKITHAS.
14 03.10 Pemrenue 3amau. 1
05.10 KonTpoubsnas padora Nel o
15 Teme «MarHuTHoe 1moJie». 1
JIEKTPOMATHUTHAS
HHTYKITUSD.
KOJIEBAHUSA U BOJIHBI (25 yacoB)
16 06.10 CB00OOHBIC U BEIHYK/ICHHBIE 1
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KoJiebaHus. Y CIIOBUSA
BO3HUKHOBEHUS KOJICOaHU.
MareMaTnyeCcKui MassTHUK.

17

10.10

JnHamuka
K0JIe0aTeIbHOr0O
JIBIDKEHUS.
I"apmonuyeckue
KoJIEOaHHS.

18

12.10

[TpeBpaieHre YHEPTUU TIPH
rapMOHUYECKHX KOJICOaHUSX.
BoinyxaeHHble KoJieOaHusl.
Pe3onanc.

19

13.10

JI/p Ne 3 «Onpenenenne
YCKOpPeHHsI CBOOOIHOTO NA/IeHUsl
NPH NOMOIIUMASTHUKAY.

20

17.10

Pewmenue 3amayg mo reme
«MexaHnuecKkue KoJeOauus

21

19.10

CamocTosTenbHas paboTa 1o Teme
«MexaHnuyeckue KoJieOaHus.

22

20.10

CBOOOIHBIE U BBIHYKICHHBIC
AIIEKTPOMArHUTHBIEC KOJIeOaHusl.
KonebaTenbHbIil KOHTYD

23

24.10

KonebatenbHbli KOHTYP

24

26.10

[Tepuon cBOOOIHBIX KOJIEOaAHUM

25

27.10

ITepemeHHBIN TOK

26

07.11

Harpy3ka B nienu nepemMeHHoro
TOKa. Pe3onanc

27

09.11

Pemenune 3anau o reme
«IlepeMeHHBIN INEKTPUIECKUI
TOK.

28

10.11

ABtokonebanus. Tpancdopmarop.

29

1411

ITpounsBoacTBo, nepenava u
noTpeOIeHne ANEKTPOIHEPTUH.

30

16.11

Pemenue 3aay no teme
«Tpanchopmatop. [lepemaua
anexkTposHeprun»lloaroroska k

K.D.

31

17.11

KonTpoubnas padora Ne2 o
TeMe «MexaHuYeCKue u
3JIEKTPOMATHUTHBIE
KO0JIeOaHHus»

32

21.11

BoHOBEIE sIBIIEHUS.
PacnipocTpanenne MexaHUYECKHUX
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BOJIH.

33

23.11

Jnuna BosiHbl. CKOPOCTH
BOJIHBL. Y paBHEHHE Oerymiei
BOJIHBI.

34

24.11

3BYK.

35

28.11

Penrtenue 3amad mo teme
«MexaHudecKue BOJIHBI

36

30.11

Wutepdepenmus, nudpakius u
MOJIIPU3AIUS MEXaHUIECKIX
BOJIH.

37

01.12

DJeKTpOMarHuTHas BOJIHA.
DKCIIepUMEHTAILHOE
00Hapy>XEeHUEU CBONCTBA
AJIEKTPOMATrHUTHBIX BOJIH.
[TImoTHOCTE MOTOKA
AJIEKTPOMATrHUTHOTO U3ITy4YCHUS

38

05.12

Nzob6perenue paauo A. C.
[TonnoBbM. [TpuHTIMTIEL
paauocBszu.Moaynauus u
JnerektupoBanue. IIpocreiimmii
PaavONPUEMHHK.

39

07.12

PacnipocTpanenue pagnoBoJIH.
Panmomnoxkanms. TeneBuaeHme.
Pa3Butue cpencts cBsizu

40

08.12

Pemienue 3agad mo teme
((BJ'IGKTpOMal"HI/ITHBIe BOJIHBD»

OIITHUKA (23 uaca)

41

12.12

Pa3BuTue B3rIs,10B HA IPUPOTY
cBeta. CKOpOCTH CBeTa.

42

14.12

[Tpunnun I'oiirenca. 3akoH
OTpa)XEHUs CBETA.

43

15.12

3aKOH NpPeTOMIICHHS
csera.llonHoe
OTpaKEHUE

44

19.12

JI/p Ne4 «3mepenne
NoKAa3aTe/snpeoMJIeHUsD

45

21.12

Perienue 3aga4 mo teme «3akoH
MMPpEJIOMJICHUSA CBCTA. ITonHoe
OTPAKCHUC CBCTA».

46

22.12

JIunza. [TocTpoenue
M300pakKeHUH, TaBaeMbIX
nuH3aMu. DOpMyIaTOHKOU
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JIMH3BI.

47

26.12

JI/p Ne 5 «Onpenesnienne
ONTHYECKOMCUIIBI U (DOKYCHOT'O
PACCTOSIHUSA COOMPAIOLIeH
JIMH3BD».

48

28.12

Penrenue 3amay no reme: «JIunza.
[TocTpoenue n300pakeHU,
aBaeMBbIX JTAH3AMU.

49

29.12

Hucniepcus cera.

50

09.01.202
4

WuTepdepeHims MexaHUIeCKIX
BOJIH U cBeTa. Hekotopeie
MIPUMEHEHUS UHTEPPEPECHITUH.

51

11.01

Judpaxius MexaHU4eCKIX BOJH
u cBeta. Judpakironnas
pelieTka.

52

12.01

JI/p Ne 6 «A3mepenue AIUHBI
CBETOBOWBOJIHbI»

53

16.01

Pemenue 3amau no reme
«MuaTepdepenmus u audpaxys
CBETa»

54

18.01

JI/p Ne7 «Ounenka
HH(POPMALMOHHON EMKOCTH
kommnakT-aucka (CJI)

55

19.01

[Tonsipusanus ceera.
HOHGpG‘IHOCTB CBCTOBBIX BOJIH

56

23.01

Bunael nznyuennit. Uctounuku
cBera. CreKTpbl U CHEKTPaIbHBIN
aHaIus3.

57

25.01

JI/p Ne8 «Habnwaenue
CIJIOLIHOTO HJIHHEHYATOr0
CIIEKTPOBY.

58

26.01

WudpakpacHoe,
yIAbTpaprOIETOBO
€ U pEeHTT€HOBCKOE
U3ITy4EHUsI.
[Ixana
AIIEKTPOMArHUTHBI
X U3JIyYEHUU

59

30.01

KonTtpoabHnas padora Ne3 no
Teme «CBeTOBbIE BOJIHBI»

60

01.02

3aKOHEI QJICKTPOANHAMUKHU U
MNPUHIUIT OTHOCUTCIIBHOCTH.

61

02.02

[Toctynatel Teopun
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OTHOCHUTCIIBHOCTH

62 06.02 PensTUBUCTCKUI 3aKOH CIOXKEHUS
CKOpOCTEH.
08.02 3aBHUCHMOCTB MacChl OT
63 cKopocTu.PensituBucrckas
nuHaMuKa. CBS3b MEXTY
MAacCOi U SHEprueu
KBAHTOBAS ®U3UKA (26 uacoB)
64 |09.02 doTordpexr.
65 |13.02 Teopus poroaddexra
66 15.02 Pemtenue 3amad o teme:
«DoToddhhexT.
16.02 ®dotonsl. [IpumeneHne
67
dhoToarddekra.
68 20.02 JlaBrieHune cBeTa. XMMHUYECKOE
JICiCTBUE CBETA.
69 22.02 KonTtpoabnas pa6ora Ned o
TeMe «CBeToBbIe KBAHTBI».
70 27.02 Omnsitel Pesepdopna. Anepuas
MOJIEJIb aTOMa
29.02 KBanToBbie moctynarsl bopa.
71 Mogaens aToma BOgOpo/1a 1o
bopy
79 01.03 BbIHYKIE€HHOE U3ITy4EHHE CBETA.
Jlazepsl.
73 05.03 CtpoeHune aToOMHOTrO s1pa.
S nepHbie cuibl
74 | 07.03 DHeprus CBA3M aTOMHBIX JIEP
12.03 OTKpBITHE PaJUOAKTUBHOCTH.
75 Anbda-, 6era- 1 ramma-
W3ITy4eHUs
76 14.03 PanuoakTuBHBIE TpEBpaIeHUs
77 15.03 3aK0H paIMOaKTUBHOTO pacraja.
[Tepuon nonypacnana.
19.03 MeToasl HaOIIOAEHNUS U
78 perucTpanyy paguioaKTUBHBIX
U3JIy4CHUI
79 21.03 N3otonsl. X nony4yenue u
MIPUMEHEHUE
80 |22.03 OTKpbITHE HEUTPOHA
02.04 SnepHble peakiuu.
81 DHEPreTHYECKUN BBIXO/T

SIIEPHBIXPEAKLUA
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04.04

Pemenne 3a4a4 110 TEME:

82 «OHEPTUSICBSA3U aTOMHBIX 1
nep».
83 05.04 Henenue sinep ypana. Llenubie 1
SIIEPHBIC PEAKIIHH.
84 | 09.04 SnepHblil peakTop 1
11.04 TepmosiiepHbIe peakiy.
85 [Ipumenenue sepHOM 1
JHEPTeTUKU
86 12.04 buonoruueckoe aeiicteue 1
PaJIMOAKTUBHBIX U3TyYCHUH.
87 16.04 Dransl pa3BUTUS GUIUKU 1
AJIEMEHTAPHBIX YACTHII.
18.04 IToaroroBka kK KOHTPOJIBHOM
88 pabote 1Mo TemMe «ATOM H 1
ATOMHOECSIIPOY
89 19.04 Konrtpoabnas padora NeS no 1
TeMe «KATOM M aTOMHOE SIIPO».
Iloemopenue (10 uacos)
90 23.04 PaBHOMEpHOE M HEpaBHOMEpPHOE 1
TBUKCHHE.
25.04 3akonbl HetoTona. Cuisl B
91 npupoje. 3aKOHBI COXPAaHEHHS B 1
MEXaHHKE.
92 | 26.04 OcHoBbl MKT. 'a30BbI€ 3aKOHBI 1
02.05 B3anmMHbIe ipeBparieHus
93 JKUIKOCTeHN U ra3oB. CBoMCTBa 1
KHUJKOCTEH, Ta30B U TBEPBIX
TeN.
94 | 03.05 TennoBbIe IBJICHUS. 1
g5 | 07.05 DeKTpocTaTHKA 1
9 | 14.05 3aKOHBI ITOCTOSTHHOTO TOKA. 1
97 |16.05 DJIEeKTPOMAarHUTHBIC SIBICHUSI. 1
17.05 Hmozo6aa mecmosas
98 KOHmpoivHas padoma Ne6 3a 1
Kypc 11 knacca.
99 | 21.05 Pezepe 1

KonTpoabHbie padoThl — 6

JlaGopaTopHble padoTsl — 8
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» dusuka, 11 kmace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. non penakiueit
[MapdenTtreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

I'.4. Makumes, b.b. byxosues, B.M. Hapyrun ®usuka 11 knacc. ba3oBslii u yriyOaeHHBIH
ypoBeHb. YueOHuk. Mocksa. [Ipocsemienue. 2020

A.I1. PeiMkeBuu. COopHuKk 3a1a4 no ¢usuke. Mocksa, [Ipoda, 2005 - 2019 r.

FO.A. Caypos. @usuka. [Toypounsie pazpadotku. 11 knace. [locobue mis
001eo0pa3oBaTeNbHBIX Opranu3anuid. ba3oBblil u yriryOi1eHHbIH ypoBeHb. MOCKBa.
[Ipocemienue. 2017 r.

C.M. Anppromeukus, A.C. CnyxaeBckuid. @usuka. «KOHCTpYKTOp» CaMOCTOATEIbHBIX U
KOHTpOJbHBIX padoT. 10 — 11 xnaccel. [locobue nns yunreneit. M.: IIpocsemenue, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

XKupas pusmka: o0ygaronias nporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoku ¢husuku ¢ ucnonab3oBanueM MuTepHera. http://www.phizinter.chat.ru/
dusuka.ru. http://www.fizika.ru/

dwusmka: Ko/UTeKIUs onbiToB. hitp://experiment.edu.ru/

dwusmka: 3JeKTPOHHAs KoJuTeKIus onbIToB. http://www.school.edu.ru/projects/physicexp
Karaunor ccbutok Ha pecypebl o ¢usuke http://www.ivanovo.ac.ru/phys
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