b3

Poccuiickas ®eaepanust
Oraen o6pa3oBaHHe
Anvuancrpanus LeanHckoro paiiona PocToBckoii ob1acTH
MyHHIHIATbHOE OI0KETHOE 00meobpazoBaTebHOE YIpPeKICHHE
JO10BCKAs cpeHsisi 00meodpasoBaTe bHAN mKosa Ne 6

347771 LlenuHcKoro paiioHa PocToBcKoit 06macTH , yi1 MexaHu3aTopoB 4 «o»
Ten. 8 (271) 9-33-08 E-mail: scooh.iulowsckaia201 3(@yandex.ru

PABOYAS ITIPOT'PAMMA

no Ghu3uKe

(ykasarb y4eOHbIH KYPC, fpeameT)

Y poBeHb 00111ero 00pasoBaHui (xaace) 11

Cpennee obuiee 0Opa3oBaHue
(rauanbHoe o0Luee, OCHOBHOE oblee, cpeatee oouuee obpasoBaHHe)

KonuuectBo yacoB 102

Vuurens YKaapko I'annHa BukropoBHa
. (OHO)

[Iporpamma paspaboTaHa Ha OCHOBE

[puMepHasi mporpaMMa OCHOBHOTO obmero obpasosanus (43 cOOpHUKA «ITporpam
MBI Uit 001e00pa3zoBaTesbHBIX yupexaeHui. Ousuka Actponomus 7-11 xiac
csi: B.A. Koposus. — 3 n31..M.: Jpoda 2015 rox

(yKasaTh PUMEPHYIO MPOTpaMmy, TIpOrpaMMbl, H3AATENLCTBO, TOA U3AAHHA TIpH HaJM4HK)

2020 -2021 y4eOHbIN TOI



Pasznen 1 «IlosicHUTEILHASA 3aITHCKA»

Pabouast mporpamma no ¢usuke st 11 kmacca cocraBnena Ha 2020 — 2021 y4eOHbIH TOT
JUISL LIKOJIBI C arpOTEXHUUYECKUM MpoderieM U peaan3yeTcst Ha MOBBIIeHHOM ypoBHe. [Iporpamma
COOTBETCTBYET TPEOOBAHUSIM:

o ®denepanpHoro 3akona «O06 obpazoBanuu B Poccuiickort @eneparum» (0T 29.12.2012 Neo
273-D3).

e (Oo0umactHoro 3akoHa ot 14.11.2013 Ne 26-3C «O06 o6pa3oBanuu B PocToBCKOI 0071aCTHY.

e basucHelii y4eOHBIN TUIaH 00IIE00pa3oBaTeNbHBIX YyupekaeHuin Poccuiickoit denepa-
i, 20041

e KoHnenuuu ayXOBHO-HPAaBCTBEHHOTO DPa3BUTHUS W BOCHHTAHUS JIMYHOCTH TPaXKJTaHUHA
Poccun.

e [Iucema MunobGpasoBanus PocroBckoit o6mactu Ne 24/4.1.1-4851/M « O npumepHOM TI0-
psZIKE YTBEPXKICHHUS U IPUMEPHON CTPYKTYpE pabOUHX MpOrpaMm»».

e [IpumepHoii mporpaMmsbl 1o yaeOHbIM npeameTam Xumus.10-11 ki.; aBrop O. C. I'abpue-
nsiH — M: Jlpoda, 2014.

e [Ilucpma MunuctepctBa obmero u npodeccruoHanbHoro obpazoBanus PO Ne 24/4.1.1-
52.26/m ot 26.08.2014 r. « O HONYCTUMOCTH W3MEHEHHS MPUMEPHON CTPYKTYpHI ( 00Be-
TUHEHMS, pa3ieneHus], GopMyIupOBaHUs Ha3BaHUI pa3/iesoB paboyux Mporpamm U Ip.) ¢
y4eTOM OCOOCHHOCTEH 00pa30oBaTEIbHON OpraHM3allui U CIOXKHUBIIEHCS MPAKTUKH pa3pa-
00TKH paboYMX MPOrpamMm»».

e [locranoBnenus [maBHOro rocymapcTBeHHOro caHutapHoro Bpada P® ot 29.12.2010
Nel89 O6 yrBepxknenun CanlluH 2.4.2.2821-10 «CanutapHO-31UAEMHOIOTMUECKUE TPE-
OOBaHHUA K YCIIOBUSIM U OpPTaHU3alMK 00y4eHHUs B 0011e00pa30BaTEIbHBIX YUPEHKACHUIX )

e OcHOBHOI 00pa3oBaTeIbHON MpOrpaMMbl cpeHero oomero oopaszosanust MbOY HOnos-
ckast COLI Ne 6.

e Vyebnoro miana MBOY FOnosckoit COLI Ne 6na 2020-2021 yueGHbIii ro/.

e [lonoxenus o paboueil nporpaMMme yuyeOHbBIX MPEAMETOB, KypCOB, JUCLMILIUH (MOAYJIEH)
MBOY IOmnosckas COIL Ne 6.

e [Ipuxaza MunoOpnayku Poccuu ot ot 28.12.2018r. Ne 345 «O06 yrBepxeHnu ¢enepaib-
HOT'O TepedHsl y4eOHMKOB, PEKOMEHIYEMbIX K HMCIIOJIb30BAaHHUIO MPH pealu3alyui HUMero-
IIMX TOCYJapPCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTeIbHbIX MPOrpaMM HavyaJIbHOIO OOLIETO,
OCHOBHOT'0O 00I1[eTr0, CpeJHEro 001Iero 00pa3oBaHUs.

- [IpumepHast mporpaMma OCHOBHOTO 0011ero oopaszoBanust (13 cOopuuka «lIporpammsl s o61Ie-
oOpa3oBaTenbHbIX yupexaeHni. dusuka Actponomus 7-11 kmacesl: B.A. KopoBuH. — 3 u3n..
M.: Jlpoda 2015 rogx.

-YuebHo-MeToarueckoro odbecnedyeHrs 00pa3oBaTeIbHOTO MpoIiecca

Ne | ABTOpBI Ha3Banue l'ox m3manms | M3narenscTBO

1 | Mskwumes ['.51. ®dusznka 11 2019. [TpocBenienmne

Menn:
- ¢popMupoBaHre y 00yYaIOIIUXCS YMEHUS BUAETHh M MOHUMATh IEHHOCTH 0O0pa30BaHUs, 3HAUH-
MOCTh (PU3UYECKOTO 3HAHUS TSI KAXKIOTO YeJI0OBEKa, HE3aBUCUMO OT €ro Mpo¢eCCHOHAIBHON Jies-
TETHHOCTH; YMEHUH paznuyarh (HaKkThl M OIEHKH, CPAaBHUBATH OLIEHOYHBIC BHIBOJBI, BUJIETh HX
CBSI3b C KPUTEPHUSIMHU OIICHOK U CBS3b KPUTEPHUEB C ONPECICHHOW CUCTEMOM 1IEHHOCTEMH,
BBIpa0aThIBaTh U OOOCHOBBIBATh COOCTBEHHYIO MTO3HUIIHUIO;
- opMupoBanue y 00y4darOmMXcs EeTOCTHOTO MPEACTABICHUS O MUPE U PoJii (DU3UKH B CO3J1a-
HUU COBPEMEHHOW €CTECTBEHHO - HAyYHOW KapTUHBI MUPA; YMEHHS OOBSICHATH OOBEKTHI U MPO-
LIECChl OKPYXAIOIIEH TEUCTBUTEIBHOCTH — MPUPOJHOM, COMAIIBHOM, KYJIbTYpPHOH, TEXHUYECKOU
CpPEe.Ibl, UCTIONB3YS ISl ATOr0 (PU3MUECKHUE 3HAHUS,
- IpuoOpeTeHrne OOyUJarOIIMMHUCS OIbITa PA3HOOOPA3HOM ACATEIHHOCTH, OIbBITA MO3HAHUS U Ca-
MOTIO3HAHHUS;, KITFOYEBBIX HABBIKOB (KOMIIETEHTHOCTEH ), MMEIONINX YHHUBEPCAIbHOE 3HAUYCHUE IS
Pa3IUYHBIX BUJIOB JACSATEIHHOCTH, - HABBHIKOB PEIICHHS MPOOJIEM, MPUHATHS PEIICHUH, TTOUCKA,
2



aHanmu3a U 00paboTku MH(GOPMAIMHM, KOMMYHUKATHBHBIX HABBIKOB, HaBBIKOB M3MEPEHHIA, HABbI-

KOB COTpyIHUYECTBA, 3((HEKTUBHOTO U OE30MACHOTO HCMOIb30BAHUS PA3TUUYHBIX TEXHHUUECKHUX

YCTPOMCTB;

- OBJIQJICHUE CHCTEMOI HAay4HBIX 3HAHHM O (PU3NYECKUX CBOMCTBaX OKpPY)Karolllero Mupa, 0b oc-

HOBHBIX (PU3NYECKUX 3aKOHAX U CIIOCO0AX MX MCIIOIb30BAaHMS B IPAKTUYECKOM JKU3HU.

3agaun:

- OCYILECTBIIATH Ha ypokax auddepeHunpoBaHHbII MOAX0/] K 00y4eHUIO;

- MOTHUBUPOBATh yUallIUXCs HAa KAUECTBEHHOE OBJIa/ICHUE MaTepUalioM;

- MIOBBIIIATH YUYEOHYI0 MOTHUBAIUIO yYAIIUXCs Yepe3 UCIIOIb30BAHME HA YPOKAX PazIHMUHBIX GOpM
NeSITeNIbHOCTH;

- obecrieunBaTh BKIIOYEHHOCTh KXKA0T0 peOeHKa B yUeOHO - TIO3HABATENBHYIO JIEITEIbHOCTh Ye-
pe3 MpUMEeHEeHUE UHTEPAKTUBHBIX METO/I0B O0yUeHUS;

- OTOMpATh MOKA3aTeNIM OCBOCHUS MPEAMETa B COOTBETCTBUHU C BO3PACTHBIMU OCOOEHHOCTSIMH;

- BBIOMpATh TEXHOJOTUH OO0y4YEHUS, a/IeKBaTHbIE YYEOHBIM LEISIM M BO3PACTHBIM OCOOEHHOCTSM
IIKOJIbHUKOB;

- IpesIaraTh CocoObl Me1arorn4eckoi MoIIePKKU aJleKBaTHbIE Pe3yabTaTaM TUAarHOCTHK;

- pa3pabaThIBaTh U OCYHIECTBIISATH OIICHOYHBIC POIIEYPHI IIKOJIbHUKOB;

- ACIIOJIb30BaTh MH(OPMAIMOHHBIE PECYPCHI

- CTUMYJIUPOBATh MCIIOJIb30BaHNEe MH(POPMALMOHHO-KOMMYHHUKAaTUBHBIX YMEHHUH ydamuxcs B 00-
pa3oBaTelbHOM MpoIiecce.

B yue6nom mumane 11 xkmacca MBOVY HOnoBckas COILL Ne 6 va 2020-2021 y4eOHsiii roq B
pamkax basucHoro yde6Horo ruiana obuieoOpa3oBarenbHbIX yupexaeHuit Poccuiickoii denepa-
un (6-THeBHAs HEJeNs) Ha u3ydeHue (U3WKH OTBOAMTCSA 3 Yaca B Heneno. B coorBercTBHH ¢
KaJIeHJAapHbIM y4eOHBIM rpaduxoM padoTsl mkoiasl Ha 2020-2021 yueOHBIN rox mporpaMmma co-
cTaBjeHa Ha 3 yaca B Helelro, uTo cocrasisgeT 102 gaca B rom.

B cBs3u ¢ Tem, uTo y4eOHbIi roa 1t o0yyaronuxes 11 kinacca 3akaHunBaercs 25 Mas, He00-
XOJMMO YIUIOTHUTHh B Kypce Tpu ypoka. Ha ypoke ¢usuku 17.04.2021r. ymioTHSAIOTCS TEMBI —
«PannoakTUBHOCTH. BUBI painoakTUBHOTO M3MTyueHUs. 3aKOH paJMOaKTUBHOTO pacnaza. [lepu-
o nomypacmnana», 24.04.21r. - temsl «/lenenue saep ypana. llennas peakuus nenenus. fuep-
HBI peakTop. TepmosiaepHble peakuum», 21.05.21r. - Temsl «ConHie. OCHOBHBIE XapaKTEpH-
CTUKH 3BE3MI. DBOJIOLHUA 3BE3M: POKICHHE, )KH3Hb M CMEPTh 3BE3/», pacCUMTAaHHBIC Ha 2 yaca
y4eOHOT0 BPEMEHH.

Cpok peanuszauu paboyei mporpammsl 1 roa.



Pa3nen 2 «[lnaHupyemblie pe3yJibTAThl OCBOEHHS Y4eOHOT0 MpeAMeTa, Kypca»
[TpuMeHHUTETHHO K TEMaM KypCa YUeHUK CMONMCEn .
— 3Hamb. TIPeAMET U MeToAbl uccienoBanus Gpusnku. CTpyKTypy U3NUECKUX TEOPUH, METOX
HAYYHOTO IMO3HAHWUSI, 0COOCHHOCTH U3Y4CHUS (PU3UKH;
— 00bACHAmMb SABJICHUSA. BO3HUKHOBEHHE MArHHUTHOI'O I10JIs1, MarHuTHBIC B3aHMOI[€I>'ICTBI/ISI, I[eﬁ-
CTBME MAarHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM, JICHCTBHE MAarHUTHOTO TIOJISI HA JBHXKYIIAKCS
3apsiL; SJMEKTPOMArHuTHasE MHIYKLUS, CAMOMHIYKIHMS; MapaMarHeTH3M, JuamMarHeTusm, heppo-
MarHeTu3M; CBOOOJIHbIC M BBIHYXKICHHBIC JJCKTPUYECKUE KOJeOaHWMsI, IPOLECCH B KOJIEOATEb-
HOM KOHTYPEC, pE3UCTOP B LCIIU MCPECMCHHOI'O TOKA, KaTyllIKa MHAYKTUBHOCTHU B LCIIH IICPEMCHHO-
ro TOKa, EMKOCTh B IICTIM TIEPEMEHHOTO TOKA, PE30HAHC B JJICKTPUYECKON LIENH; TeHEPUPOBAHHE
AIIEKTPUUYECKOW SHEPTHH, BBHINPSMIICEHHE NEPEMEHHOTO TOKa, COeIMHEHHE MOTpeOuTeneil aiiek-
TPUYECKOW SHEPTHH, NIepeada U pacipeesieHue EKTPUISCKON SHEPTHU; BOSHUKHOBEHHE JJICK-
TPOMAruuTHOI'O IOJIA, IEpeaada 3JICKTPOMArHUTHBIX B3aI/IMOI[€I>'ICTBl/Il>'I, IOrjIomCHue, OTpaxCHUC,
npeoMIIeHUE, HHTeP(GEPEHIUS JICKTPOMAarHUTHBIX BOJH, PACIPOCTPAHEHUE PAJMOBOIH, Palo-
JoKanus, oOpa3oBaHKE BHJICOCUTHAJA; MPSIMOJIMHEHHOE pacpoCTpaHEHHE CBETa, OTPAKEHUE U
NPEJIOMIICHUE CBETA, IMOJIHOE OTPAKEHHUE CBETa, pedpakius cBeTa, MHpax, abeppanus; uaTepde-
peHnus, AudpaKys, AUCIEPCUs U MOJSPU3ALUS CBETa; U3IyYeHUE CBeTa (TEIIOBOE M3IIyueHHE,
AJIEKTPOJTFOMHHECICHIINS, KAaTOJIO0JIFOMUHECIICHIUS, XCMUJIFOMHHECICHIINS, (DOTOIFOMUHECIICH-
III/IH); OTHOCUTCIIBHOCTE OAHOBPEMCHHOCTU, OTHOCHUTCIBHOCTH paCCTOﬂHI/If/'I, OTHOCUTCIIbHOCTD
NPOMEKYTKOB BPEMEHHU; PaBHOBECHOE TEIUIOBOE M3lydeHue, ¢porodddekr, adpdext KommnroHa,
JIaBJICHUE CBETa, XMMUYECKOE JICHCTBHE CBETA, 3alUCh M BOCIPOHM3BEACHUE 3BYKA; U3JIY4YCHHE
CBETa aTOMOM, KOPIYCKYJISPHO-BOJHOBOM Jyaju3M; €CTCCTBEHHAas M HCKYCCTBCHHAs PaarOaK-
THUBHOCTbD, ciaboe BSaHMOHCﬁCTBHe, B3aHMOZIeI>'ICTBI/IC KBAapKOB; BO3HUMKHOBCHHC IPHUIIIMBOB Ha
3emiie, COJIHEYHBIC M JIYHHBIC 3aTMCHUS, SIBICHHE METEOpa, CYIIECTBOBAHUE XBOCTOB KOMET,
«pa3beraHue» rajakTuk;
— 3Hamp onpeNeicHus PU3NUCCKUX MOHITUN: MEXaHHMUYECKOE HANpSHKCHUE, OTHOCHTEIBHOE U
a0COIOTHOE YAJIMHEHUS; TApMOHMYECKUE KOJIeOaHUs, IPYKUHHBIA U MaTeMaTUUYEeCKUM MasTHUKH,
NEPUOJI, YaCTOTa, IUKINYECKas (Kpyropas) 4acToTa, aMIUIUTYy/a, ¢a3za rapMOHUYECKHX KoyeOa-
HUH, CKOPOCTh M YCKOPEHHUE MPH TAPMOHUYECKUX KOJICOAHUSAX, CIIEKTP KojeOaHmid, COOCTBEHHAs
YacTOTa; MOMEPEYHbIE U MPOJIOJIbHBIE BOJHBI, TIOCKAs U cepudeckasi BOJIHBI, SHEPTUSl BOJHBHI,
JAJINHA BOJIHBI, CKOPOCTE pacCrpoCTpaHCHUS BOJIHBI, CKOPOCTh 3BYKAa, TPOMKOCTb UM BBICOTA 3BYKA,
TeMOp, BOJIHOBAas MOBEPXHOCTH, JIy4, BOJHOBON (pOHT, MH(PPaA3BYK, YIbTPa3BYK, KOr€pEHTHBIC
BOJIHBI, HHTEp(EpPEHIIMOHHAs KapTHHA; TOK CMEILEHUSs, JJIEKTpOMarHuTHas BojiHa, Bubparop ['ep-
11a, CKOPOCTh PACIPOCTPAHEHHUS DIIEKTPOMATHUTHBIX BOJH, PHEPTHUS SJEKTPOMArHUTHON BOIHBI,
IIJIOTHOCTH IMOTOKA 3JICKTPOMArHUTHOI'O U3JTY4YCHUA, JETCKTUPOBAHUC, aMIINIMTyAHAsA MOAYJIAI A,
MOTOK M3JIy4EHHUs, OTHOCUTENbHAS CIEKTpaibHas cBETOBas 3(PPEKTUBHOCTD, CHUJIAa CBETA, TOUYEU-
HBII UICTOYHUK, OCBEIIEHHOCTH, SIPKOCTh; TUIOCKOE 3epKalio, chepruieckoe 3epkayio, GoKyc, MHH-
MbIH (OKyC, OoKaTbHAasl MIOCKOCTb, ONTHYECKasl CHJIa CPepUUeCcKOro 3epkKaja, yBelTUYeHUe 3ep-
Kaja, TJIaBHas ONTHYECKas 0Ch, TOOOYHAsI ONTHUYECKask OCh, MIOKA3aTENb MPEITOMIICHUS, MTPEIEITb-
HBI YTOJ MOJIHOTO OTPa)XEHHs, CBETOBOJ], TOHKAs JHH3a, (DOKYCHOE PACCTOSHHE M ONTHYECKas
CHJIa JIMH3BI; CKOPOCTh CBETa, MOHOXpOMAaTHYeCKasi BOJIHA, HHTEPPEPEHIIMOHHAS U TUPPaKINOH-
Hasl KAPTUHBI, KOTEPEHTHBIC BOJIHBI, 30HBI DpeHesi, BEKTOPHBIE JUarpaMMBbl, pa3peliaronias Cro-
COOHOCTH ONTUYECKUX NMPUOOPOB; HEMPEPHIBHBIE U JIMHEWYAThIE CIIEKTPHI, CIEKTPAJIbHBIN U PEHT-
TeHOCTPYKTYPHBIN aHanmu3, yapTpaduonaeToBoe u HHPppakpacHOE M3NTyUeHUs], pPEHTT€HOBCKHE Y-
4H, cOOCTBEHHOE Bpewms, peHHTI/IBI/ICTCKI/Iﬁ HNMITYJIBC, MacCa IOKOs, SHEPTUA ITOKOA, PEIATUBUCT-
CKasi KHHETUYeCKasi SHeprusi, a0COIIOTHO YEpHOE TeJIO; KBAHT, (POTOH, SHEPTHsI U UMIYIbC (OTO-
Ha, MojieTh ToMCOHa, TUTaHeTapHash MOJIEbh aroMa, MOJIeNb aTromMa Bojopoaa no bopy, sHeprus
WMOHM3AIINH, BOJIHBI BEPOSTHOCTH, Ja3ep, HHIYIIMPOBAHHOE U3JIyUYeHUE, HETMHEWHAs ONTHKA; allb-
¢a-, 6eTa- 1 raMMa-u3ITy4YeHUE, IEPUO]T TIOTYpacIaia, U30TOMbI, HEUTPOH, TIPOTOH, SACPHBIC CH-
JIBl, CHJILHOE B3aUMOJIeHCTBHE, quarpammbl DeifHMaHa, BUPTyallbHbIE YaCTHIIBI, ME30HBI, HYKJIO-
HbI, DHCPIruA CBA3W ATOMHBIX AACP, YACIbHAA DHCPIrusa CBA3H, 3HepFeTI/I‘—IeCKI/H71 BBIXOJ AOCPHBIX
peaxIui, sIepHblii peakTop, KpUTHUECKas Macca, TEPMOSICPHbIE PEaKIuu, 103a U3ITYUCHUS;, aH-
TUYACTHIIA, TTO3UTPOH, HEUTPUHO, MPOMEXKYTOUHbIE OO30HBI, JIEITOHBI, AJPOHBI, OAPUOHBI, ME30-
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HBbI, KBapKH, IVIIOOHBI; T€OLIEHTPUYECKas U TeJIMOLEHTPUYECKas: CUCTEMA MUPA, ACTPOHOMHUYECKAS]
€MHMIIA, CBETOBOM T'0Jl, CBETUMOCTD 3B€3[1, INIaHEThl CONIHEYHON CUCTEMBI, TaJTaKTHKA;

— HOHUMamb CMBICII OCHOBHBIX (PM3WYECKUX 3aKOHOB/MPUHLUIIOB/YPAaBHEHH: 3aBUCHUMOCTb
YacTOThI U NEPHOA CBOOOIHBIX KOJIEOAHUHN OT CBOWCTB CUCTEMBI, ypaBHEHUS IBUIKEHUS JJIS IPY-
3a, MOABELICHHOIO HAa IPYKUHE, U MaTEMaTUYECKOI0 MasiTHUKA, YPAaBHEHUS JIBW)KCHMS JUIS 3aTy-
XalIIUX U BBIHYX/IEHHBIX KOJI€OaHUH, METO/I BEKTOPHBIX JMarpaMM, 3aKOH COXPaHEHUs SHEPIUU
JUIS TApMOHUYECKUX KoJieOaHuil; ypaBHeHUe Oeryieil BOMHbI, IpuHIH [ foiireHca, ycaoBus Mak-
CUMyMa U MUHUMYyMa UHTep(EpeHLInH, 3aKOH IPEIOMIIEHUS BOJIH; 3aKOH AMIiepa (B BEKTOpPHOU U
ckanspHoi popmax), popmyna i pacdera cuibl JlopeHna (B BEKTOPHOU U CKAISIPHOU opMax),
IIpaBWJIa ONpEACIICHUs HanpasiaeHus cuil Amnepa u JIopeHna, cBA3b MEXKIY CKOPOCTBIO CBETa U
MAarHUTHOM M DJIEKTPUYECKOM IOCTOSHHBIMH, TEOPEMa O LUPKYJALMU BEKTOpa MarHUTHOW WH-
OyKUuu; npaBuwio JleHIa, 3aKOH 3JIEKTPOMAarHUTHOM MHAYKUUH, (QyHIaMEHTaIbHOE CBONCTBO
aNIeKTpoMarHuTHOTO 1o (k. MakcBes); 3aBUCMMOCTh HAMAarHWYEHHOCTH (heppOMarHeTuka ot
BEJIMYMHBI MArHUTHOW MHAYKIUH 110JI1 B OTCYTCTBHE Cpe/ibl (KpUBas HaMarHU4MBaHus); Gopmyia
ToMcoHa; CBS3b MEKY IEPEMEHHBIM JIEKTPUUECKUM U [IEPEMEHHBIM MarHUTHBIM MOJISIMH, KJ1ac-
CUYeCKasl TeOpUs U3IIy4eHUs, NPUHLMIBI PAJUOCBA3H; 3aKOH OCBELICHHOCTH, IpuHIMN Depma,
3aKOHBI TEOMETPUYECKON ONTHKH, (Popmyna chepryecKoro 3epkajga M JHH3bI, TPUHIUIBI IO-
CTPOEHUS M300paXkeHUil B c(hepuyecKoM 3epKajie U JHMH3€E, IPABUIIO 3HAKOB MPHU HMCIIOJIb30BaHUU
(dopMyJibl TOHKOW JMH3bI; npuHLuI [tolirenca—®peHens, ycioBUs MHUHMMyMa M MakKCUMyMa
UHTEepPEPEHIIMOHHON U JU(PPAKLMOHHON KapTHUH, 3JEKTPOMArHUTHAS TEOpHUS CBETA; MEXaHU3M
U3JTyYEHHUS CBETA BEILECTBOM; IOCTYJIaThl TEOPUH OTHOCUTEIBHOCTH, IIpeoOpazoBanus JlopeHua,
PEJATUBUCTCKUN 3aKOH CJIOKEHUSI CKOPOCTEN, 3aBUCUMOCTD MAacChl OT CKOPOCTH, PEISITUBUCTCKOE
ypaBHEHHE ABIIKEHHS, IPUHIUI COOTBETCTBUSA, (popMyna DHHIITEHHA, pEIITUBUCTCKOE COOTHO-
HIEHUE MEX]y 3Heprueil u umiyiabcoM; runoresa [lnanka, Teopus ¢porosddexra; cnekrpaibHble
3aKOHOMEPHOCTH, NOCTYyJIaThl bopa, rumore3a ae bpoiis, COOTHOUIEHHWE HEONPEAEICHHOCTEN
[eiizendepra, npunun [laynu, [lepuonnyeckas cucrema xumudeckux snementoB [[. . Menne-
JieeBa, IPUHIMI JECHCTBHS J1a3€pOB; 3aKOH PAJIMOAKTHUBHOIO paciana, MpaBWIO CMEIIECHM; TUIIO-
te3a [laynu, cymHOCTh pacmaja 3J€MEHTAapHbIX YacTHUl], €JUHas TeOpHUs CIabbIX W JIEKTpoMar-
HUTHBIX B3aUMOJICHCTBUI; TUIIOTE3bl MPOUCXOXKIACHUS U pa3BUTUS COJHEUHON CHUCTEMBI, 3aKOH
Xab0ma;

— u3mepsamp. MTHOBEHHYIO CKOPOCTh U YCKOPEHHE IIPU PAaBHOMEPHOM IPSIMOJIMHENHOM JIBHKE-
HUM, LIEHTPOCTPEMHUTENBHOE YCKOPEHHE IIPH PAaBHOMEPHOM IBMXKEHHMH IO OKPYXKHOCTH; Maccy,
CUILY, CUJTy BCEMUPHOTO TATOTEHUS, CUIIy YIPYTOCTH, CHIIy TPEHUS, BEC TeJla; LIEHTPOOESKHYIO CH-
1y,

— UCNOIb306amp TIOJYYCHHBIC 3HAHUS B IOBCEAHEBHOM KU3HM, HAIIPUMEDP, YUET OTHOCUTEIIBHO-
CTH HEBECOMOCTU U TEpEerpy30K NpHU JBHKEHUU B HEMHEPIHAIbHBIX CHCTEMax oTcuera (Jur,
caMoJIeT, M0e3/); y4eT sBJICHHs Pe30HaHca, MOHMMaHHWe (YHKIMOHHPOBAHMS cepjla yelloBeKa
KaK aBTOKOJeOaTelbHONU CUCTEMBI; YMETh OTJINYaTh MY3bIKaJbHbIE 3BYKHM OT IlIyMa; MpH COOJIIO-
JICHUU TMPaBUJI TEXHUKU OE30MaCHOCTU MpH paboTe C 3IEKTPUUYECKUMHU NpUOOpaMy, MOHUMaHHE
OpUHLNIA PabOTHl AKKYMYJISTOpa; MCIIOJIb30BAaHME 3HAHWN MOJYNPOBOJHUKOBOW (DM3UKH TIPU
BbIOOpE pa3nuyHON LU(POBOM TEXHUKHU; MOHMMaHUE WH(POpMAIMU 00 M3MEHEHHUH MarHUTHOTO
noJisi 3eMJIM U €ro BIMSHUM Ha CaMOYYBCTBHE YEJIOBEKAa, UCIIOJIb30BaHHME 3HAHUI mpu padbote ¢
AIIEKTPOU3MEPUTENILHBIMU IPUOOpaMy; MOHUMATh NMPUYMHY NOTEPh SHEPTHU B 3JIEKTPOTEXHUYE-
CKHUX YCTpPOMCTBAx; y4eT SIBJCHHs HaMarHWYMBaHUS U pa3MarHU4YMBaHUS NpH padorte ¢ 1udpo-
BBIMU HOCHUTEISIMM HH(OpMaIK;, MOHUMaHHE OoOpaTHOM CBsA3U; 3((EeKTUBHOE HCIOIb30BaHUE
AIIEKTPOPHEPTUU B OBITY, TOHMMAHHUE BKIIOYEHHOCTH Ka)KJOTO MOTPEOUTENs AJIEKTPOIHEPTHU B
HHEPrOCUCTEMY T'OpO/ia/peruoHa/CTpaHbl; MOHUMATh MPUHLUIBI (YHKIIMOHUPOBAHUS MOOMIILHON
(coToBOI) CBSI3M, MOHUMATh TEHICHIIMM Pa3BUTHUS TeJIeBUACHUS (Tlepexo] «Ha HUPPyY»); KOppeK-
U 3pEHUS C MMOMOIIBIO 1M0100pa OYKOB, JIMH3, BBIOOP (oToanmapaTa, onupasch Ha 3HAHHE €ro
ONTUYECKUX XApaKTEPUCTHK; OLEHUBATh MPEAEsbl pa3peuiarolieid CHoCOOHOCTH Pa3IMyYHbIX OIl-
TUYECKUX MPUOOPOB; 3HATH MOJIOKUTENFHOE M OTPHUIIATENIbHOE BIMSHUE YJIbTPa(HUOIETOBOTO U3-
Jy4EHHUsI Ha 4YEJOBEYECKUU OpPraHU3M; y4e€T OTHOCUTEIBHOCTH IPU OLIEHKE PACCTOSIHUM, CKOpO-
CTH; IOHUMaHHUE NMPHUHLHUIIOB CO3/aHus (oTorpaduu; OLEHUBATh «IHEPTeTUUECKUN BBIXOI» Ja-
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3€pHOT0 M3IYYCHHUS, UCTIOIB3YEMOT0 B MEIUIIMHCKUX IIEJIAX; 3HATh CIOCOOBI 3aIMTHI OT Paauo-
AKTHUBHBIX W3JIyUYE€HUH; KPUTHUYECKH OIEHHBATh ACTPOHOMHUYECKYI0O MH(OpPMALMIO B Pa3IUYHBIX
HMCTOYHHKAX.

Buvinycknuk na y2nyoieHnom yposene noayuumn 603MOMNCHOCHb HAYYUMbCA:

* MPOBEPSTH IKCICPUMEHTAILHBIMEI CPEACTBAMH BBIIBUHYTHIC TUIOTE3bI, POPMYITHPYS 1IeNb HC-
CJIeIOBaHMsl, HA OCHOBE 3HAaHUSI OCHOBOMOJATAOMIUX (PU3NUECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

* ONKCHIBATh M AHAJTU3UPOBATH MOJYYCHHYIO B PE3YJIbTaTe MPOBEACHHBIX (PU3NUCCKUX IKCIICPH-
MEHTOB HH(OPMAIIHIO, OMPEIEIIATh €€ T0CTOBEPHOCTS;

* IOHUMATh U OOBIACHATH CUCTEMHYIO CBSA3b MEKYy OCHOBOIOJIATAIOIIMMHU HAyYHBIMU MOHSITHSIMHU:
MIPOCTPAHCTBO, BpeMsi, MaTepusl (BEILIECTBO, MOJIE), ABUKEHUE, CHIIA, SHEPTHUS;

* pelaTh 3KCIEPUMEHTAIIbHBIE, KAUECTBEHHBIE U KOJMYECTBEHHBIE 33/1a4U OJIMMIIMAIHOTO YPOBHS
CJIO)HOCTH, UCTONB3Ys (DU3MUECKHE 3aKOHBI, a TaKXKE ypaBHEHUS, CBS3BIBAIONIUE (DU3HUCCKUE
BEJINYMHBI,

* QHAJIM3UPOBATH IPAHULIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, MOHUMATh BCEOOIIMI XapakTep
(byHIaMEHTAILHBIX 3aKOHOB U OTPAaHUYCHHOCTh UCIIOIh30BAHUS YaCTHBIX 3aKOHOB;

* (hopMynHUpOBATh M pelIaTh HOBbIE 3a]]a4l, BOSHUKAIOUINE B X0/1€ Y4eOHO-MCCIEA0BATEIbCKON U
MPOEKTHOM IE€SITEIBHOCTH;

* YCOBEPIIICHCTBOBATH MPUOOPHI U METOMBI UCCIICIOBAHUS B COOTBETCTBUH C ITOCTABJICHHOM 3a/1a-
qeit;

* UCIIOJIb30BAaTh METObl MATEMATUYECKOTO MOJAEIUPOBAHHUS, B TOM YUCIIE MPOCTEUIINE CTATUCTHU-
YeCcKHe METO/IbI 171l 00pabOTKU pe3yIbTaTOB HKCIIEPUMEHTA.

ObecnieunTh OOCTHKEHHE IUIAHUPYEMBIX pPe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOMN
IIPOrpaMMBbl, CO37aThb OCHOBY JJISi CAMOCTOSITEJIbHOTO YCIEIIHOIO YCBOEHUsI 00y4YarolMMUCs HO-
BbIX 3HAHWUN, YMEHHUHW, BUAOB U CHOCOOOB ACSATENBHOCTH OJIKEH CHUCTEMHO-IESATEIbHOCTHBIN
noaxoA. B cooTBeTcTBUM € 3TUM MOAXOAOM MUMEHHO aKTHBHOCTH OOYYAIOIIMXCS MPU3HAECTCS OC-
HOBOM JIOCTHIKEHUS Pa3BUBAIOIINX 1eei 00pa3oBaHUsS — 3HAHMS HE TIEPeJatoTCsl B TOTOBOM BH-
e, a T0OBIBAIOTCS yYAIIMMUCS B MPOLIECCE TO3HABATEILHOM JESITEIbHOCTH.

B pesynpTaTe yueOHO-MCCIENOBATENBCKOW U TMPOEKTHOW ACSITENBbHOCTU 6bIMYCKHUK RNOAYYUM
npeocmaegnieHue:

* 0 pumocodCKUX U METOAOTOTUIECKIX OCHOBAHUSAX HAYYHOU JEATENbHOCTH U HayYHBIX METOJIaX,
MPUMEHSEMBIX B UCCIIEI0BATEIbCKOU U MPOEKTHOM EATEIbHOCTH;

* 0 TAKUX TOHATHUSX, KaK «KOHIIETIHU», «HAYYHAS] THUIIOTE3a», «METOMI», «IKCIEPUMEHTY», «Ha-
JIEKHOCTb TUIIOTE3bI», «MOJIEIIbY,

«MeToJ] cOopay M «METO/1 aHAJIN3a JaHHBIX);

* 0 TOM, Y€M OTJIMYAIOTCS UCCIIEOBAHNUS B T'YMaHUTAPHBIX 00JIACTAX OT UCCIIEIOBAaHUI B €CTECT-
BEHHBIX HayKax;

* 00 UCTOPUHU HAYKH;

* 0 HOBeHIuX pa3paboTkax B 0071aCTH HAYKH U TEXHOJIOTHIA;

* 0 IIpaBWJIaX U 3aKOHAX, PETYJIHUPYIOIIUX OTHOILICHHS B HAyYHOU, U300peTaTenbCKOM U UCCIe10-
BaTEJIbCKUX 00JIACTAX JAeSATeNbHOCTH (MATEHTHOE MPaBo, 3allliTa aBTOPCKOro Ipasa U T. I1.);

* 0 JIEATENIbHOCTU OpPTaHU3alMii, COOOIIECTB U CTPYKTYP, 3aMHTEPECOBAHHBIX B pe3yabTaTax HC-
CJIEIOBaHUM U MPEAOCTABISIIONIMX PECYPCHI JJIsi IPOBEACHUS UCCIEIOBAHUN U pean3aluu mpo-
eKTOB ((OH[IbI, TOCYIAPCTBEHHBIE CTPYKTYPHI, KpayA(paHIUHIOBbIE CTPYKTYPHI U T. II.).
Buinycknuk cmoorcem:

* pemath 3aJlaud, HAXOJAALIMECsS Ha CThIKE HECKOIBKHX YUEOHBIX TUCHMIUIMH (MEXIIPEIMETHbIE
3a/1a4un);

HNCITIOJIb30BaAThH OCHOBHOI71 aJIFOpI/ITM HUCCIICOOBAHUA HpI/I peIHeHI/II/I CBOUX y‘Ie6HO'H03HaBaTeJ'IBHI)IX
3ajauy;



¢ UCIOJIb30BATb OCHOBHBIC IMPUHIIUIIBLI HpOeKTHOﬁ ACATCIIBHOCTH MPU PCUHICHUH CBOUX y‘IeGHO-
IIO3HABaTCJIbHBIX 3aJa4 U 3a1a4, BOSHUKAIOIIHUX B KyHI:TypHOfI n COHHaHBHOﬁ KHU3HU,

* YICIIOJIB30BaTh JIEMEHTHI MAaTEMaTHUECKOTO MOJACTHUPOBAHUS TPU PEIICHUN HCCIICAOBATEILCKUX
3ajay;

* UCIIOJIB30BaTh AJIEMEHTHl MAaTEMAaTUYECKOTO aHAIM3a JIIsl WHTEPIPETAIlMUA PE3yJIbTaToOB, MOJY-
YEHHBIX B X0JI¢ Y4eOHO-HCCIIEI0BATEIBCKOM PAOOTHI.

C Touku 3peHust GOPMHUPOBAHUS YHUBEPCATIbHBIX YUCOHBIX JACUCTBUI, B X0J€ OCBOCHHUS IPUHIIH-
OB Y4eOHO-HCCIIEI0OBATENBCKOM U IPOSKTHOM JIEATEIILHOCTEH 8bINYCKHUK HAYUUMCA.

* opMyMpoBaTH HAYUYHYIO THUIIOTE3Y, CTABHUTH IEJIb B PAMKaX MCCJICIOBAHUS U IPOCKTHPOBAHUS,
UCXOJ1 U3 KYJIbTYPHOU HOPMBI U cO00pa3ysch ¢ MpeAcTaBiIeHUsIMU 00 o01iem Onare;

* BOCCTAHABJIMBATh KOHTEKCTHI M ITyTH Pa3BUTHs TOTO HJIU MHOTO BUJIa HAYYHOH JIEATEILHOCTH,
OTIpEICIIsisi MECTO CBOETO MCCIICAOBAHUS WM MPOCKTA B 00IIEM KYJIBTYPHOM MPOCTPAHCTRE;

¢ OTCJICKUBATH W IMPUHUMATbL BO BHUMAHHUC TPCHIAbI U TCHACHIIMU PA3BUTHUA Pa3JIMYHBIX BHJIOB
NEeSITeIbHOCTH, B TOM YUCIIC HAYYHBIX, YUUTHIBAThH MX IPHU IIOCTAHOBKE COOCTBEHHBIX IEJICH;

¢ OOCHHUBATH PCCYPChbI, B TOM YHCJIC WU HCMATCPUAJIBHBIC, TAKUC, KaK BPEM, HCOGXOZ[I/IMBIC JJISL
JOCTHDKEHUS TIOCTABIICHHOM 11EJ1H;

* HAXOIUTh PA3IUYHBIC WCTOYHHKH MaTEPHUAJbHBIX M HEMATCPHAIBHBIX PECYpPCOB, MPEIOCTaB-
JSIONINX CPEACTBA IS MPOBEICHUS MCCISIOBAHNN U peai3aIlii IPOSKTOB B Pa3IMIHBIX 00ac-
TAX JESITEIBHOCTH YEJIOBEKA;

¢ BCTyllIaTb B KOMMYHHUKAIIUIO C ACPIKATCIIAMU PA3JIMYHBIX TUIIOB PECYPCOB, TOUHO U 00BEKTUBHO
NPE3CHTYsI CBOM MPOEKT UM BO3MOXKHBIC PE3yJIbTaThl HCCIICIOBAHNUS, C IIEIIBI0 00ECIICUeHHsI IPO-
AYKTUBHOI'O B3aMMOBBLII'OJJHOI'O COTPYAHUYCCTBA,

* CaMOCTOSTEIBFHO W COBMECTHO C JPYTUMHU aBTOpaMHU pPa3padaThiBaTh CHUCTEMY IapaMeTpOB H
KPUTEPHEB OLIEHKU 3()(HEKTUBHOCTU U MPOIYKTUBHOCTU PEATU3AIMH TIPOCKTA MIIM UCCIICIOBAHUS
Ha KaXJIOM 3Talle peaanu3aliy 1 10 3aBePIICHUN PaOOTEHI;

¢ a/ICKBAaTHO OLICHUBATH PUCKU pCaiM3allkiM IMPOCKTa WU NPOBCACHUA UCCIICAOBAHUA U IPpEAyCMaT-
PUBATh IIYTU MUHUMH3AlIUU 3TUX PUCKOB,

* aJICKBATHO OIICHWBATH ITOCIICJCTBHUS PEATU3AIMHA CBOCTO MPOEKTa (M3MEHEHUS, KOTOPHIE OH I10-
BJICUET B )KM3HU JIPYTHX JIOACH, COOOIIECTB);

* aJIeKBaTHO OLIEHWBATH JalibHENIIee Pa3BUTUE CBOETO MPOEKTa WIIM MCCIEIOBaHMS, BUIETh BO3-
MOKHBIC BapWaHThI IPUMCHCHHA PE3YJIbTATOB.



Pasnea 3 «Copep:xanne yue0HOro npeamera, Kypca»

DIeKTPOAMHAMHUKA

MarauTHble B3aUMOAEHCTBUSL. MarHuTHOE noJie TOKOB. BekTop marautHor uHAyKuuu. I1o-
TOK MarHUTHOM MHAYKIMU. JInHUM MarHuTHOM UHAYKIMU. 3akoH buo—CaBapa—IJlamnaca. 3akoH
Awmmnepa. [Ipumenenus 3akoHa AMiepa. DJIeKTpOU3MepHUTEIbHbIE MPHOOpPHI. JlelicTBIE MarHUTHO-
ro noJjs Ha ABrokymuiics 3apsaa. Cuna Jlopenua. [lpumenenue cuibl Jlopenna. [uknuyueckuit yc-
KOPUTETb.

OTKpBITHE AJIEKTPOMAarHuTHOW UHAYKIMU. [IpaBuino JleHma. 3akoH 3€KTpOMarHUTHOM WH-
nykuuu. Buxpesoe anektpuueckoe nosie. DC UHIYKIUU B ABHKYIIUXCS MPOBOAHUKAX. MHIYK-
LMOHHBIE TOKH B MAaCCUBHBIX NIPOBOAHUKaX. CamonHayKkuua. NHIyKTUBHOCTb. DHEPIrUusi MarHuT-
HOTO I10JIs1 TOKA.

MarsuTHasi IPOHUIIAEMOCTh — XapaKTEPUCTUKA MATHUTHBIX CBOICTB BelIECTB. Tpu Kiacca
MarHuTHBIX BemecTB. OObsICHEHHE mapa- U aquamarHetTu3ma. OCHOBHBIC CBOMCTBa (heppomarHe-
THKOB.

O npupone peppomarnerusma. [Ipumenenne peppoMarHeTHKOB.

CBoOoiHBIE U BBIHYKJEHHBIE dJIeKTprueckue konebanus. [Ipoueccel B Kose6aTenbHOM KOHTYpE.
®opmyna Tomcona. IlepeMeHHBIN MEKTpUYECKUNA TOK. J[eMCTBYIOIIME 3HAYEHUS CHIIBI TOKA U
HanpsbkeHus. Peaucrop B uenu nepeMeHHoro Toka. KonzaeHncarop B uenu nepeMeHHoro Toka. Ka-
TyLIKa MHJIYKTUBHOCTH B LIENIM MEPEMEHHOT0 Toka. 3akoH Oma s 1enu NepeMEeHHOro TOKa.
MoIHOCTh B LIENU NEPEMEHHOI0 TOKa. Pe3oHaHC B anekTpuueckoil uenu. JIaMnoBsii TeHepaTop.
I'eneparop Ha TpaH3UCTOPE.

['enepupoBanue 3eKTpuyYecKoil sHepruu. ['enepaTop nepemeHHoro toka. Tpancdopmatop.
Brempsimienue nepemenHoro Toka. Tpexdasneiii Tok. CoennHeHne 0OMOTOK I'eHepaTropa TpeX-
dazHoro Toka. CoenrHeHne MOTPEOUTENEH MEKTPUIECKON SHEPTUU. ACHHXPOHHBIN 3JIEKTPOIBH-
rarens. Tpexdaszubiii TpancopmaTop. [I[por3BOACTBO U UCTIOIB30BAHUE IICKTPUICCKON YHEPTHH.
[lepenaua u pacnpeneneHue MEKTpUIecKoi sHeprun. IHHEeKTUBHOE UCIIOIb30BAHUE dIIEKTPHYE-
CKOM SHEPTHH.

DJIEKTPOMarHUTHOE 1oJIe. DJIEKTPOMarHuTHas BojHA. 3i1ydeHne 31eKTPOMArHUTHBIX BOJIH.
OHeprus 3JIeKTPOMArHUTHOW BOJIHBL. CBONCTBA 3J1€KTPOMArHUTHHIX BOJIH. [IpuHIMIBI pagrocBsi-
3u. AmmiurynHas moaynauus. JlerektupoBanue kosneGanuid. IIpocreifmuii panmonpueMHUK.
Pacnpoctpanenue pagroBonH. Pagnonokanus. [lonstue o TeneBuneHnu. Pa3surre cpeacTB CBI3H.
I'eomerprueckas ontuka. CBETOBBIE JIy4H. 3aKOH IPSIMOIMHENHOTO paclpocTpaHeHus ceera. Po-
tomeTpusi. Cuna ceera. OcBenieHHOCTh. SpkocTh. DoToMETpHI.

[Tpuauun depma 1 3aK0HBI reoMeTpuuecKoil ontuku. OtpakeHue ceeta. [limockoe 3epkaio.
Codepuueckoe 3epkaiio. [loctpoenne nzo0paxkeHuit B chepuueckoM 3epkaje. YBEIUUeHHE 3epKa-
na.

IIpenomnenue cBera. [lonHoe oTpakenue. [lpenomieHne cBeTa B MIIOCKOMApalIeIbHOM
IUTACTUHKE U TpeyrojpHoW mpusMme. Ilpernomnenue Ha chepuueckoil moBepxHocTH. JluH3a. Po-
KYCHO€ pacCTOsSIHHE U OonTudeckas cuia JuH3bl. @opmyna nun3bl. [locTpoeHne n3zoOpaxkeHuil B
TOHKOHM JIMH3e. YBeluueHue JUH3bl. OCBEIeHHOCTh M300paskeHus, AaBaeMoro JuH30iM. Hemoc-
tatku JuH3. Poroanmnapar. [Ipoekuronnsiit anmnapat. ['na3. Ouku. Jlyma. Mukpockomn. 3pUTennb-
Hble TpyOBbI. Teneckomnsl.

BonnoBeie cBoiictBa cBera. CkopocTh cBera. Jucmepcus cBera. MHTepdepeHnms crerta.
Jnuna cBeroBoil BoJiHBL. MHTepdepenuus B ToHkux mieHkax. Konbia Heiotona. Hekoropsie
npuMmeHenus untepdepenun. dudpaxaus csera. Teopust nubpaxuuu. Judpaxmus Openens Ha
npocTbix oowvekTax. Audpaxnus Opaynrodepa. Audpaxinuonnas pemerka. Pazpemaromas cro-
coOHOCTh MUKpOCKoIa U Teneckona. [lonepednocts cBeToBbIX BoiH. [lomsipuzanus csera. [lome-
PEYHOCTb CBETOBBIX BOJIH U DJIEKTPOMArHUTHAsI TEOPHUs CBETA.

TenoBoe n3nyuenue. Pacnpenenenue s3Hepruu B CHEKTpe aOCOTIOTHO YEPHOTO Tea.
['unoresa [Tnanka o kBanTax. @otorddext. Teopus pororddexra. Poronsl. [Ipumenenue poro-
s dexra.

Omnerte I1. H. Jle6enesa u C. M. BaBunosa. /[aBienne cBera. XMMHYECKOE JICHCTBUE CBETA.
®dotorpadus. 3anuch U BOCIPOU3BEACHUE 3ByKa B KMHO.



CrniextpanbHble 3akoHOMepHOCTH. Ctpoenue aroma. Monens Tomcona. Ombitel Pesepdopna.
[Inanerapnas moaens aroma. [loctynatel bopa. Moaens atoma Bogopoa no bopy. OkcnepuMeH-
TAJIbHOE JI0KA3aTEIbCTBO CYLIECTBOBAHUSA CTALIMOHAPHBIX COCTOSIHMW. TpynHoctu Teopuu bopa.
KBanroBass Mmexanuka. ['mnore3a ne Bpoiisis 0 BOJHOBBIX CBOMCTBaxX yactuil. KopmyckymnsipHO-
BOJIHOBOH ayanusM. Judpaxius snextporoB. CooTHomeHne HeonpeaeneHnocren I'elizendepra.
Bonnel BepositHocTH. MHTEpdepeHuns BeposTHOCTEH. MHOro3/1eKTpoHHbIe aToMbl. KBaHTOBBIE
HUCTOYHMKH CBETA — JIa3€phl.

ATOMHOE AJp0 U 3JI€MEHTapHble YacTHLbl. MeToabl HAOMI0AEHUS U PETUCTpAllMM JIEMEH-
TapHBIX YacTull. OTKPBITHE €CTECTBEHHOW paJinOaKTUBHOCTU. Alb(a-, 6eTa- U raMMa-u3IydeHue.
PanuoakTuBHbBIE NIpeBpalicHus. 3aKOH paJuoakTUBHOro pacnazna. Ilepuon momypacnana. HM3oro-
nbl. [IpaBmiio cmemenus. MckyccTBeHHOe npeBpaleHre aToMHbIX siiep. OTKpbITHE HEWTPOHA.
CrpoeHne aTroMHOroO siipa. SInepHble CHIIBI. DHEprus CBs3u aTOMHBIX saep. MckyccrBeHHas pa-
JIMOaKTUBHOCTD. SnepHble peakuuu. [lenenue saep ypaHa. LlenHele ssaepHble peakuuu. SaepHslii
peakTop. Tepmosnepusie peakunu. [Ipumenenue anepHoi sHeprun. [lonyuenue paaiuoakTUBHBIX
M30TONOB U UX IIPUMEHEHHE. bronornueckoe AeiMCTBUE PAIMOAKTUBHBIX U3JIy4CHUH.

Tpu sTana B pa3BUTUN (PU3MKK 3JIEMEHTApHBIX yacTUll. OTKPHITHE MO3UTPOHA. AHTHYACTH-
upl. Pacnian Helitpona. OtkpeiTue HEUTpUHO. [IpoMexxyTouHble O030HBI — MEPEHOCUUKH CIIa0BIX
B3auMozeicTBuil. CKOIBKO CyHIECTBYET 2JeMEHTapHbIX yacTull. KBapku. Bzaumoneiicteue kBap-
KOB. [JIFOOHBI.

Crtpoenue BeesieHHoM

[TpruMeHNMOCTh 3aKOHOB (DU3UKHU I OOBSICHEHHSI TPUPOBI KOCMUYECKHUX 00BheKTOB. Coll-
HEeuYHas CUCTeMa KaK KOMILJIEKC Tell, UMEIoIuX ob1ee nporcxoxaeHue. OOume XxapakTepucTUKU
rianeT. [Inanersr 3emHo# rpynmel. Jlanekue miaanersl. ConHie U 3Be31bl. Knaccugukanus 3Be3 .
Opomonust ColHIA U 3BE3.

Crpoenwne u 3Bomonus Beenennoit. TemHast MmaTepust 1 TeMHas sHeprus. Enunas ¢uznye-
cKas KapThuHa Mupa. PU3nKa U HaydHO-TEXHUYECKas peBoonns. Bunsl usnydenuil. ctounukn
cBeta. CHekTpbl U CHeKTpasibHbie TpuOOpsl. Buasl cniektpoB. CriekTpanbHbiil ananmms. UHdpa-
KpacHoe U ynbTpaduoaeToBoe usinyueHus. PenrrenoBckue ayuu. [llkana 31eKTpOMarHUTHBIX U3-
JyYECHUH.

OcCHOBBI CIENMAJIBHON TEOPHH OTHOCHTEJILHOCTH

3aKOHBI 3JIEKTPOIMHAMUKY U MIPUHLIUIT OTHOCUTENBHOCTH. OnbIT Malikenbcona. [loctymnaret
TEOPUH OTHOCHUTENBHOCTU. OTHOCUTENBHOCTh OAHOBpeMeHHocTH. IIpeoOpasoBanus JlopeHua.
OTHOCHUTENBHOCTh paccTOsTHUI. OTHOCUTENBHOCTh NMPOMEKYTKOB BpeMeHHU. PensTuBucTckuil 3a-
KOH CJIOKEHHsI CKOpocTel. PendruBucTckas ITMHaMUKa. 3aBUCUMOCTh Macchl OT ckopoctu. CHH-
xpodazoTpoH. CBsI3b MEXKIY MAaCCOU U YHEPTUECH.

KBanToBas ¢usnka. @Pu3uka aroMa 1 aTOMHOI0 siipa

[Tpenmer u 3a1a4u KBaHTOBOW (DU3HKU. 3apOXkKI€HNE KBAHTOBOM TEOpHUN.

TennoBoe uznyuenue. Pacnpenenenue sHeprun B ciekTpe abCoMOTHO YepHOro tena. I'umo-
te3a [lmanka o kBantax. ®otoadpdekr. Teopus dororddexra. @oronsl. [Ipumenenue GhoTodrdh-
dexra.

Omertel I1. H. Jlebenera u C. 1. BaBunosa. JlaBiaeHnne cBera. XUMHYECKOE JICHCTBHE CBETA.
®dotorpadus. 3anuch U BOCIPOU3BEACHUE 3BYKa B KMHO.

CrnexTtpanbHble 3akoHOMepHOCTH. CTpoenue atoma. Mojaens Tomcona. OnbiTel Pesepdopaa.
[1nanerapnas moaens aroma. [locrynarsl bopa. Moaens aroma Boopoaa no bopy. Dkcnepumen-
TAJIbHOE JTOKA3aTEIbCTBO CYIIECTBOBAHHUS CTAIIMOHAPHBIX COCTOSIHUW. TpynHoctu Teopuu bopa.
KBantoBas Mexanuka. ['unore3a ne bpoiiias o BOJIHOBBIX cBoicTBax vactull. KopryckynspHo-
BOJIHOBOM ayanusm. Judpakuus snextpoHoB. CooTHouieHue HeomnpeaeneHHocTel I eiizenoepra.
Bonnbl BepositHOCTH. MHTEpdepeHtys BeposTHOCTEH. MHOr031eKTpOHHbIE aToMbl. KBaHTOBBIE
VMCTOYHHMKHU CBETA — JIa3€pHl.

ATOMHOE AP0 U 3JI€MEHTapHbIe YacTHIIbl. MeToabl HaOMI0NEHUSI U PETUCTPAIMH dJIeMEH-
TapHbIX YacTull. OTKPHITHE €CTECTBEHHOMN paIu0aKTUBHOCTU. Anb(a-, 0eTa- 1 TaMMa-u3IydeHHe.
PaguoakTuBHBIE IpeBpalieHs. 3aKOH paJuoakTUBHOro pacnazaa. Ilepuon nmomypacnana. M3oro-
nel. [IpaBmiio cmemenus. MckyccTBeHHOE IpeBpalieHue aToMHbBIX saep. OTKpbITHE HEUTpOHA.
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CtpoeHue aTroMHOro sipa. SInepHble CHibl. DHEprus CBsI3U aTOMHBIX saep. MckyccrBeHHas pa-
JIMOAKTUBHOCTh. SnepHbie peakuuu. JleneHue saep ypana. Llenubie siaepHble peakuuu. SAaepHbiil
peakTop. TepMosinepHble peakuuu. [Ipumenenue saepHo sHepruu. llonyuenne paanoakTUBHBIX
M30TONOB U UX NIPUMEHEHUE. buonornueckoe AeicTBUE PaIMOAKTUBHBIX U3JIyYEHUH.

Tpu sTana B pa3BUTUN (PU3HMKH 3JIEMEHTApHBIX YacTUll. OTKPHITHE MO3UTPOHA. AHTHYACTH-
ubl. Pacrian wHeiitpona. OTkpeiTHe HEUTpUHO. [IpomMexxyTouHbIe 0030HBI — MEPEHOCYHKHU CJIA0BIX
B3auMozeicTBuil. CKOJIBKO CyHIECTBYET 3JIEMEHTapHbIX yacTull. KBapku.

Crtpoenue BcesienHoid

[TprMeHNMOCTH 3aKOHOB (PU3UKHU I OOBSICHEHHSI TPUPOIBI KOCMUYECKUX 00BheKTOB. Coll-
HEYHas CHCTeMa KaK KOMIUIEKC TeJl, UMEIOUINX oblee npoucxoxaeHue. O01mume xapakTepucTUKU
rianet. [Inaners! 3emMuoi rpynmel. Jlanekue mianersl. Connue U 3Be3b1. Kinaccugukanus 38e31.
Opomronusa CojHIa U 3BE3 .

Crpoenue u 3Bomonus Beenennoil. TeMHast Mmatepusi U TEMHAsl SHEPTUSL.

Enunas ¢usmnueckas kaptuna mupa. Ousnka 1 Hay4HO-TEXHUYECKas! PEBOIOIUS.

Paznen 4 «TemaTnueckoe NJIAHUPOBAHHE)

Ne Tewma pasgena Kon-Bo B ToM uncne gacos
/T yacoB | KoHTposibHBIC | AJIMUHHCT- Jlabopa -
paboThI paTUBHBIC TOPHBIC -
paboThI paboThI
1 | MarnuTtHOe nosnie 7 1
2 | DnexTpoMarHuTHas HHAYKIHUS 9 1 1
3 | MexaHnveckue KojiecOaHusI 6 1 1
4 | DnexTpoMarHuTHbIe KojaeOaHus 12 1
5 | MexaHn4ecKHe BOJTHBI 5
6 | DneKTpoOMarHUTHBIC BOJHBI 8
7 | CBeTOBbIE BOJHBI 13 1 4
8 | DimeMeHTHI TEOPUHN OTHOCHTETh- | 4
HOCTH
9 | M3nyuyeHue u CEKTph 5 1
10 | CBeToBbIC KBaHTHI 8
11 | AtomHas pu3uka 5 1
12 | ®u3nka aTOMHOTO si/Ipa 11 1
13 | DnemeHTapHBIC YACTHUIIBI 3
14 | ActpoHomus 6
Uroro: 102 4 2 8
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KanennapHo - TeMaTu4eckoe MiiaHupoBaHUe.
®duswmka 11 kimace (3 yaca B Henem0)

Ne Koan- | lara
o/ Tema ypoka BO
yacop | Il1an | @dakr
1. MarHuTHOe nmoJje 7
1.1 MarunutHoe none. Uuayknus marautHoro noss. Cuiia 1 4.09
Awmrepa.
2.2 JlaboparopHnas pabota Ne 1. «Habmronenue nercTBus 1 5.09
MAarHMTHOTO IT0JIS1 HA TOKY.
3.3 [Tpumepsl pemenus 3agad no teMe «Cuna Amrepay. 1 7.09
4.4 JleficTBHe MAarHUTHOTIO MOJISI HA IBHXKYLIYIOCS 3apsyKEH- 1 11.09
Hyto yactuily. Cuia Jlopenua.
55 [Ipumeps! pemenus 3agay no teMe «Cuna JlopeHuay. 1 12.09
6.6 [Ipumepsl penienus 3a1a4 o TeMe «MarHuTHOE MmoJiey. 1 14.09
1.7 MarauTHbIE CBOMCTBA BEIIIECTBA. 1 18.09
2. DJIeKTPOMATHUTHASI HHAYKIUS 9
8.1 DJIEeKTpOMarHuTHasi MHAYKIUsA. MarHUTHBIN OTOK. 1 19.09
9.2 [IpaBuno Jlenua. 3aKoH 31€KTPOMarHUTHOM UHTYKLIUH. 1 21.09
10.3 9. J.C. uHayKUMHU B IBUKYIIMXCS IPOBOJAHUKAX. 1 25.09
11.4 | Jlaboparopnas pabota Ne 2. «3yueHue siBiaeHus 31ekTpo- | 1 26.09
MarHUTHON WHTYKITHI).
12.5 | [Ipumeps! perienus 3a1a4 Mo TeMe «3aKOH AJIeKTpoMar- 1 28.09
HUTHOW MHIAYKIHAW.
13.6 SIBnenue camouHaykuu, THIyKTUBHOCTD. 1 2.10
14.7 [Ipumepsl pemenns 3a1a4 1o teMe «CaMOMHIYKIUS. 1 3.10
OHeprusi MarHUTHOTO TOJIS».
15.8 | Konrposbnas padota Ne 1. Tema: «MarautHoe moJe. 1 5.10
DNeKTpOMarHUTHASI UHTYKIIHSI.
16.9 | AHanu3 KOHTpOJIbHOU paboThl. PaboTa Haj ommbOkamu. 1 9.10
3. MexaHnuyecKkue KoJe0aHusi 6
17.1 | CBobGoHbBIC KOJICOAHUSI. 1 10.10
18.2 | l'apMoHM4Yeckue KoaeOaHusI. 1 12.10
19.3 | Ilpumepsl peuienus 3ajau no teme «I'apmMoHnYeckue Ko- 1 16.10
JIe0aHms».
20.4 | JJaboparopHas pabota Ne 3. «OmnpeneneHue yCKOpeHHs 1 17.10
CBOOOHOTO TIAJCHHSI IIPU TIOMOIIIA MasTHUKA.
21.5 3aryxarlnue U BeIHYXIeHHbIe KoJebanus. Pe3oHaHc. 1 19.10
22.6 | KonrpomnbHas padora. 1 23.10
4. DieKTpOMarHuTHbIe KoJieOaHusi 12
23.1 | AHanu3 KOHTPOJIBHOUW paboThl. CBOOOIHBIE AJIEKTpOMAr- 1 24.10
HHUTHBIEC KOJICOAHUS.
24.2 | l'apMoHMYECKHE SJEKTPOMArHUTHBIE KOJICOAHUS B KOJIe- 1 26.10
OarenpHOM KOHTYpe. Dopmyrna Tomcona
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25.3 | IIpumeps! pemienus 3aaad no teme «I'apmoHnueckue uiek- | 1 29.10
TPOMarHUTHBIE KOJICOAHUSI.
26.4 | IlepemenHslii anekTpudeckuii Tok. Pesucrop B nenu nepe- | 1 30.10
MEHHOTO TOKa.
27.5 | KoHneHcarop M KaTymika B I[eTH EPEMEHHOTO TOKa 1 10.11
28.6 | Pe3oHaHC B 3JEKTPUUECKO 1ienmH. ABTOKOJICOaHUs. 1 13.11
29.7 | Ilpumeps! pemienus 3aaad no teme «llepeMeHHbIN 37€K- 1 14.11
TPUYECKUH TOK.
30.8 | I'eneparop nmepemenHoro Toka. Tpancdopmarop. 1 16.11
31.9 | Ilpumepsl peuieHus 3agau mno reMe «I'pancopmaTopy. 1 20.11
32.10 | IlpousBoacCTBO, Iepeada U NOTpedICHUE dNMEKTprUecKor | 1 21.11
SHEPTUU.
33.11 | KontpomasHas padota Ne 2. Tema: «D1eKTpOMarHuTHBIC 1 23.11
KOJICOAHUS.
34.12 | Pabora Hajg omnOKkaMu. AHAJIU3 KOHTPOJIBHOM PaOOTHI. 1 27.11
5. Mexanuyeckue BOJHBI. 5
35.1 | BosiHOBBIE siBNIeHUS. XapaKTEPUCTUKHU BOJIHBI. 1 28.11
36.2 | PacnpocTpaneHue BOJH B yIIPYroi cpene. 1 30.11
37.3 | 3BykoBbIC BOJHBI. [IpuMepsI penieHns 3aaad mo TemMe 1 412
«MexaHn4ecKHue BOJTHBI».
38.4 | Uatepdeperuus, Tudpakaus v Mosipu3anus Mexaamae- | 1 5.12
CKHUX BOJIH.
39.5 [Tpumeps! pemenus 3a1a4 no Teme « MaTepdepenius, 1 7.12
TUQPaKIUs ¥ MOJIIPU3AINS MEXaHUUECKUX BOJIHY.
6. DJeKTpOMAarHUTHBIE BOJHBI. 8
40.1 | DnexTpoMarHUTHOE IMoJie. DJIEKTPOMAarHUTHAs BOJTHA. 1 11.12
41.2 | DKcrepuMEeHTalIbHOE O0OHAPYKEHHE HIIEKTPOMAarHUTHBIX 1 12.12
BOJIH. [IJTOTHOCTB MOTOKA AJIEKTPOMArHUTHOTO M3ITyYCHHS.
42.3 | U3ob6perenue paauo A.C. IlonoBeim. [TpunImuns: paguo- 1 14.12
CBsI3U. Moaynsius M JETEeKTHPOBaHUE.
43.4 | CBoiicTBa I€KTPOMArHUTHBIX BOJIH. 1 18.12
44.5 | PacnpocTpaHeHue paanoBoiH. Paguonokarus. 1 19.12
45.6 | [loHsTHE O TEIEBUICHHH. 1 21.12
46.7 | Pa3BuTHE CPEIICTB CBS3H. 1 25.12
47.8 | Ilpumepsl perieHus 3a1a4 Mo TeMe «DJIEKTPOMarHUTHBIE 1 26.12
BOJIHBDY.
7. CBeTOBBIE BOJIHBI. 13
48.1 | Ckopoctb cBeta. [Ipunmmn [ roiirenca. 3aKoH oTpakeHUs 1 28.12
CBETA.
49.2 | Ilpumeps! perieHus 3a/1a4 10 TeMe «3aK0H MPSMOJIMHEH- 1 11.01
HOT'O PACIPOCTPAHEHHUs CBETA. 3aKOHBI OTPAXKEHHUS CBETAY.
50.3 | JlabopaTtopHnas padota Ne 4. «3mepenue nmokazarens npe- | 1 15.01
JIOMJICHUS CTEKJIay.
51.4 | 3akonsl mpenomiieHus cBeta. [lomHOE oTpakeHwHe. 1 16.01
52.5 | Ilpumepsl pemieHus 3a1a4 Mo TeMe «3aKOHbI pesomieHust | 1 18.01
ceerta. [lotHOE OTpaxkeHue.
53.6 | JIunzsl. [Toctpoenne nzobpaxkenuii B munze. @opmyina 1 22.01

JIMH3BL. YBEJINYEHUE JINH3GI.
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54.7 | Ilpumepsl perieHus 3a1a4 mo Teme «JIMH3b. 1 23.01
55.8 | JlabopaTtophnas pabota Ne 5. «OnpeneneHne onTUIECKOn 1 25.01
CHJIBI U (POKYCHOT'O PACCTOSTHUS COOMPAIOIEH JIMH3BI».
56.9 | Hucnepcus ceera. Unrepdepenuus ceera. Hekoropoie 1 29.01
00J1aCTH IPUMEHEHHsI UHTep(hEPEHITUH.
57.10 | JIaboparopnas pabota Ne 6. «Onpeznenenue AauHbI cBeTo- | 1 30.01
BOI BOJIHBIY.
58.11 | dudpakuus ceera. Judpaxinuonnas pemérka. [lonepeu- 1 1.02
HOCTh CBETOBBIX BOJIH. [lonspu3zanms cBeTa.
59.12 | Jlabopatopnas pabota Ne 7. «Onenka nHGOpMamOHHON 1 5.02
€MKOCTHU KOMMAKT — iucka (CD)y.
60.13 | KorrponwsHas padora Ne 3. Tema: «DMeKTpOMarHuTHbIC 1 6.02
BOJIHBI. CBETOBBIE BOJIHBI.
8. DJyieMeHTBbI TEOPUH OTHOCUTEJIbHOCTH. 4
61.1 | 3aKkoHBI SJEKTPOAMHAMUKH U IPUHIIUIT OTHOCUTEIBHOCTH. | 1 8.02
[TocTynarel TeOpUM OTHOCUTENBEHOCTH
62.2 | OCHOBHBIE CJIE/ICTBHS U3 MTOCTYJATOB TEOPUU OTHOCUTENb- | 1 12.02
HOCTH.
63.3 | DiIeMEHTBI PEIIATHBUCTCKON JTUHAMUKH. 1 13.02
64.4 | Ilpumepsl pemieHus 3a1a4 0 TeMe «DJIEeMEHTHI crienuanb- | 1 15.02
HOW TEOPUU OTHOCHTEIHLHOCTH.
9. MU3ny4yeHus U CHIEKTPBHI. 5
65.1 | Buasl uznyyenwuii. Uctounuku cBera. 1 19.02
66.2 | CnekTpsl U CIEKTpaIbHBINA aHAIU3. 1 20.02
67.3 | llkana 3;1eKTpOMarHUTHBIX BOJIH. 1 22.02
68.4 | Jlaboparopnas pabota Ne 8. «Habmroaenwue cruiomHoron | 1 26.02
JMHENYaTOro CIIEKTPOBY.
69.5 | [loBTopenue u 0600IIEHNE H3YUEHHOI'O MaTepHaa. 1 27.02
10. CBeTOBBIE KBAHTBI 8
70.1 | ®oTtorddexrT. 1 1.03
71.2 | ®oTorddexT. 1 5.03
72.3 | Ilpumenenue porosddekra. 1 6.03
73.4 | ®otonbl. KopnyckysnspHO — BOTHOBOH JTyasii3M. 1 12.03
74.5 | JlaBneHue cBeTa. XMMUYECKOE JICHCTBHE CBETA. 1 13.03
75.6 | [Ipumeps perieHus 3aay o teme «CBETOBBIC KBAHTHI. 1 15.03
DoTorppexT.
76.7 | KonrpomnbHas pabora. 1 19.03
77.8 | AHanmu3 KOHTPOJIBHOU paboThl. PaboTa Ham ommbOkamu. 1 29.03
11. AtomHuas ¢pusnka 5
78.1 | Ctpoenue aroma. OmbITel Pesepdopna. 1 2.04
79.2 | KBanToBbie moctymnarsl bopa. 1 3.04
80.3 | Mogenps aroma Bogopoaa 1o bopy. 1 5.04
81.4 | Jlazepsl. 1 9.04
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82.5 | IloBTropeHue u 0000IICHNE U3YIEHHOTO MaTepraa. 1 10.04
12. ®u3nka aTOMHOrO siApa. 11
83.1 | Crpoenne artomHoro sapa. SnepHsie cuibl. OOmenHas | 1 12.04
MOJIEJh SIIEPHOTO B3aUMOJICHCTBUSI.
84.2 | DHeprus cBsi3u aTOMHBIX saep. [Ipumeps! pemenus 3agau | 1 16.04
110 TeMe «DHEPTHUsl CBSI3U aTOMHBIX SITIEP.
85.3 | PaguoaktuBHOCTH. Bujpl pagnoakTuBHOro m3nydenus. 3a- | 1+1 | 17.04
86.4 | xoH pammoakTUBHOrO pacnaza. [lepuon monypacnana.
87.5 | [IpuMepsl pereHus 3a1a4 Mo TeMe «3aK0H paaIuoakTUBHO- | 1 19.04
r'O pacnazia.
88.6 | Meroabl HaOMIOEHUS U PETUCTPAIIUHU AIIEMEHTapHbBIX Yac- | 1 23.04
Tul. VIcKycCcTBEHHas palMOaKTUBHOCTb. SIEpHbIE peak-
U,
89.7 | Jlenenue sinep ypana. llemnas peakuus nenenust. Anepuwnii | 1+ 1 | 24.04
90.8 | peaktop. TepmosiiepHbIE pPEaKIUU.
91.9 | [Ipumepsl pereHus 3a1a4 10 TeMe «SIepHbIe pEeaKIIUm. 1 26.04
92.10 | [Ipumenenue sinepHoit sueprun. M3otomnsl. [lomydenne u 1 30.04
NPUMEHEHHE PAIMOAKTUBHBIX H30TOIOB.
93.11 | buonoruueckoe AeHCTBUE PATUOAKTUBHBIX U3TYYCHHIA. 1 3.05
13. DnemMeHTapHBIE YACTUIIBI 3
94.1 | Tpu 3Tamna B pa3BUTUN PU3UKU FIEMEHTAPHBIX YACTHII. 1 8.05
OTKpBITHE TO3UTPOHA. AHTHYACTHIIBI.
95.2 | Jlentonsl. Axponsl. KBapku. 1 10.05
96.3 | KonrponwHas padora Ne 4. Tema: «AtomHas ¢pusuka. du- |1 14.05
3MKa aTOMHOTO sIJIpa W AJICMCHTAPHBIC YaCTHUIIBIY.
14. Acrpodusuka 6
97.1 | Ananu3 KOHTPOJBbHOM paboTHl. BuanumMelie NBUKEHUS He- 1 15.05
6ecHbIx Ten. 3akoHbl Kerutepa.
98.2 | Cucrema 3emist — JlyHa. 1 17.05
99.3 | Comnnite. OCHOBHBIE XapaKTEPUCTUKH 3BE3/1. DBOIIOIHS 1+1 |21.05
100.4 | 3BE31: pOKICHUE, )KU3Hb U CMEPTH 3BE3I.
101.5 | Mneunslit myTh. — Hama ["anakTuka. 1 22.05
102.6 | I'amakTukwy. 1 24.05
PACCMOTPEHO COI''TACOBAHO
Ha 3acenanuu IIMO yuuteneit Ha METOJNYECKOM COBETE IIKOJIBI
€CTECTBEHHO — TOYHBIX JUCIUILINH MBOY Omnosckasg COII Ne 6
[Tpotokon Ne _1 ot «19» 08. 2020r. ITporokon Ne 1
PykoBoaurens MO oT «23» 08. 2020 r.
[J1.B. Jlemuenko/ IIpencenarens MC
| E.W.JIsxoBa/
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