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Conep:xkanue o0yuenus B 11 kiacce.
Paznen 4. DnexrpoauHamuka.
Tema 3. MarauTtHoe nojie. JIeKTpOMarHuTHasi MHAYKIIHS.

[TocTostHHbIE MarHuUTHL. B3auMopelcTBHME ITOCTOSIHHBIX MArHWTOB. MarHuTHOE TOJIE.
Bekrop marauTHOM uHAYKIUU. [[pyHIMI Cynepno3uuy MarHUTHBIX MOJeH. JINHUU MarHUTHOM

HWHIAYKIUH. KapTI/IHa JIMHUYA MarHUTHOM WHAYKIHWU MOJIA MOCTOAHHBIX MAarHuTOB.

MarnuTtHoe 1moje MpPOBOJAHMKA C TOKOM. KapTuHa JIMHMM HWHIYKUMM MarHUTHOTO TMOJIs
JUTMHHOTO TPAMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHWKA, KATYIIKH C TOKOM.

OnbIT Opcrena. BzaumoaericTBrue NpoOBOJHUKOB C TOKOM.
Cuna Amnepa, ee MOyJIb U HallpaBJICHUE.

Cuna JlopeHua, ee MOAYJIb M HallpaBiieHUE. J{BUyKeHUE 3apsKEHHON YacTULBI B OTHOPOAHOM

MarHuTHoM noJie. PaGota cuner Jlopenma.

SIBieHne AIEKTPOMArHUTHOM MHAYKUUH. [lOTOK BEeKkTOpa MArHUTHOM HMHAYKIUH.

DNEeKTPOABMKYIAsl CUJIa UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYyKLuu Dapazes.

BuxpeBoe snexTpuueckoe Ioiie. OIEKTPOJABMKYLIas Cuila MHAYKUHUHM B IPOBOJHHKE,

JBUKYIIEMCSI IOCTYIATENbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.
[TpaBuio Jlenua.
WNHayKTUBHOCTD. SIBIEHNE CAaMOMHAYKIUU. DIEKTPOABUKYIIASI CUJIA CAMOMHIYKIIMH.
9H€pI‘I/I$I MAarauTHOTIO IOJIA KaTyIIKU C TOKOM.
DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE TPUMEHEHHE: TOCTOSHHBIE MAarHUTHI,

3JIEKTPOMArHUTBHI, JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHIL], UHIYKIIUOHHAS M1€Yb.
JemMoHcTpanuu.
OnbIT OpcTena.

OTKI0OHEHNE SJICKTPOHHOTI'O ITy4YKa MAarHuTHBIM ITIOJIEM.



JInHMM MHOYKIMKA MarHUTHOTO TOJIA.
B3anmopenicTBre 1ByX POBOAHUKOB C TOKOM.
Cuna Amnepa.

HevictBue cuibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.
SIBrieHME NEKTPOMAarHUTHOW UHAYKIWH.
IIpaBuiio Jlenna.

3aBHCUMOCTh BHGKTpO,Z[BI/I)KyHIGﬁ CHJIbI MHAYKIIUU OT CKOPOCTU HU3MCHCHUA MArHuTHOI'O

MTOTOKA.
SIBrieHME CAaMOMHIYKIIUH.
Y4eHnuecKkuil IKCIIEPUMEHT, JIa00paTOPHBIC PabOTHI.
N3yueHrne MarHuTHOTO MOJI KaTYIIKH C TOKOM.
HccenenoBanue 1elcTBUS NOCTOSSHHOTO MAarHWTa HAa PAMKY C TOKOM.
HccnenoBanue siBIEHUS IEKTPOMATHUTHOM MHIYKIUU.
Paznen 5. KoneGanus 1 BOJTHBL.
Tema 1. MexaHuueckue U 3JIEKTPOMArHUTHbIE KOJIeOaHUs.

KonebGarenbnass cucrema. CBOOOMHBIE MexaHWYeckue KosneOanus. [‘apMoHHMUecKue
koneOanus. Ilepuon, dwacrtora, ammumtyga u ¢asza koneOaHuil. [IpyXKWHHBIM MasTHUK.
MaremMaTrueckuii MasiTHUK. Y paBHEHUE TapMOHUYECKUX Kosebanuit. [Ipespamienne sHepruu npu

rapMOHUYECKUX KOJICOaHHSIX.

KoneGatenbubiii  koHTYyp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KOJEOAHUS B HJICATBHOM
KojeOaTelbHOM KOHType. AHAJNOTUS MEXIy MEXaHHUYECKUMU M 3JIEKTPOMArHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHMs HEPTUU B HJICAILHOM KOJeOaTelbHOM

KOHTYPE.

[IpencraBienue o 3aTyxaromux KosneOaHUSX. BbIHYKIeHHbIE MeXaHUYEeCKHE KoJeOaHHUs.

Pe3onanc. BeiHyX/1eHHBIE 2IEKTPOMArHUTHbIE KOJeOaHu .



Ilepemennbiii TOKk. CHHYCOUAIbHBIN TEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.

AMHHI/ITyI[HOG n ,Z[GﬁCTByIOH.IGG SHAYCHUC CUJIbI TOKA U HAIIPSIKCHUSA.

Tpancdopmarop. IlpousBonacTBo, mepepaya M MOTpeOJIEHUE DICKTPUUYECKON >HEPruu.
OKOJIOTUYECKME PHUCKM IpU IPOU3BOJACTBE JNEKTpodHepruu. KynbTypa uCHOIB30BaHUsA

AJIEKTPOIHEPTHU B TOBCETHEBHOM KU3HHU.

TexHudyeckue yCTpPOWCTBA M IPAKTHYECKOE IIPUMEHEHHME: JJIEKTPUYECKUN 3BOHOK,

reHEPaTOp MEPEMEHHOr0 TOKAa, TUHUU AJIEKTpoIepeaay.
JeMoHcTpanmu.

HccnenoBanue mapaMeTpoB KoJeOaTeIbHOW CUCTEMBI (MPYKUHHBIM WJIM MaTeMaTUYeCKUI

MasTHHK).
Habmonenue 3aTyxaomux KoueoaHui.
HccnenoBanmne CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.
Hab6mnronenue pezonanca.
CBOOOIHBIE IEKTPOMArHUTHBIEC KOJIeOaHUsI.

OcmwmmorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa ¥ HAmNpsOKEHUS OT  BpPEMEHHW) IS

AIEKTPOMArHUTHBIX KOJIEOaHHI.

Pe3onanc IIpu MOCJICA0BATCIIBHOM COCAMHCHUHN PE3UCTOpA, KATYHIKW HHAYKTHUBHOCTU H

KOHJICHCATOPA.
Mogeinb TUHAN 3IEKTPOIIepESauH.
YueHUYeCKUil SKCIEPUMEHT, JTA00paTOPHBIE PAOOTHI

I/ICCJ'IGI[OBaHI/Ie 3aBUCHUMOCTH IIEpHOAA MaJIbIX KoyeOaHui rpy3a Ha HUTH OT AJIMHBI HUTH U

Macchl Tpy3a.

I/ICCHGI[OBaHI/Ie MNEpEMCHHOTO TOKa B NOCIKM M3 MNOCICAOBATCIBHO COCAMHCHHBIX

KOHJICHCATOPa, KaTYIIKU U PE3UCTOpa.
Tema 2. MexaHW4eCKHE U 3JIEKTPOMArHUTHBIEC BOJIHBI.

Mexanuueckue BOJIHBI, ycioBHUs pacupocTpaneHus. Ilepuoa. CkopocTs pacnpocTpaHeHUs



u juuHa BonHbl. [lomepeunble M mpojaonbHble BOJHBL HWHTepdepeHuus u nudpakuus

MEXaHUYECKUX BOJIH.
3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBL. YCJIOBHSI M3JIY4YE€HHS SJCKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTauus BekTopoB E, B, v B anekrpoMarauTHOM BosHe. CBOKCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXCHHE, TMpeloMJIeHHe, mojsipu3auus, audpakuus, uHTepdepeHuus. CkopocTb

SJICKTPOMArHMTHBIX BOJIH.

Ikama OJICKTPOMAariuTHBIX BOJIH. HpI/IMeHCHI/IC OJICKTPOMAariuTHBIX BOJIH B TCXHHUKE H

OBITY.
[IpuHIMIB paguocBs3u U TeneBuAcHM. Pagunonokarus.
DIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOMICH CPEIbI.

TexHuuyeckue ycTpOHCTBa M NPAKTHUECKOE MPUMEHEHHUE: MY3bIKaJbHble MHCTPYMEHTHI,
yIbTPa3ByKOBasl JUArHOCTHKA B TEXHUKE U MEIUIIMHE, pajap, paAHONpPHEMHHK, TEJIEBU30D,

aHTeHHa, Tenedon, CBU-neus.
JeMoHcTpanuu.
OO6pazoBaHue U pacIpOCTPaHEHUE MOMEPEUHbIX U MPOAO0IbHBIX BOJIH.
KoneoG:mromeecs Teno Kak HCTOUHUK 3BYyKa.
Habmionenue oTpaxxeHus U MPEIOMICHHUSI MEXaHUYECKUX BOJIH.
Ha6monenne natepdepeHimm u qudpakiini MEXaHUIeCKIX BOJIH.
3BYKOBOI pe30HAHC.

Habnronenue CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYAOM W YacTOTOM

KOJICOaHUIA.

I/ICCHGI[OBaHI/Ie CBOICTB SJICKTPOMArHuTHBIX BOJIH: OTpaXCHUC, MMPCJIOMJICHHUC,

nossipu3anys, Judpakius, “HTepdepeHIus.
Tewma 3. Onruka.

I'eomerprueckas ontuka. IIpsmMonnHeiiHOE pacIpOCTpaHEHUE CBETa B OAHOPOJHOU Cpelie.



Jlyd cBera. ToueUyHbI UCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHHs cBera. IlocTpoeHne HM300paXeHUN B IJIOCKOM

3epKaie.

[Ipenomnenne cBeTa. 3aKOHBI TPETOMJICHHS CcBeTa. AOCOJIOTHBIN  TOKa3aTelb
npenomienus. IlonmHoe BHyTpeHHee oTpaxkeHue. IIpeaenbHbIi yrojl MOJHOTO BHYTPEHHETO

OTpa)KEHUS.
Hucniepcus cBera. CoxHbIH cocTaB 6eoro csera. LBer.

ColOuparomue W paccewBaromuye JIUH3bL. ToHKas nauH3a. DOKYCHOE pacCTOSIHHUE |
ONTHYECKasi CUiia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHui B COOMPAIONTUX U PACCEHBAOIINX

nuH3ax. PopMyna TOHKOU JIMH3BL. Y BEJIUYCHUE, 1aBAEMOE JTUH30M.
[Ipenensr TpUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontmka. Wurepdepennus cBera. KorepeHTHbIE HWCTOYHHKU. Y CIOBHS
HaOJII0/IEHNsI MAKCUMYMOB 1 MUHUMYMOB B UHTeP(QEPEHLIIMOHHON KapTUHE OT JBYX CHH(a3HbIX

KOTCPCHTHBIX HCTOUYHHUKOB.

Hudpakuus cera. [ludpakunoHHas pemieTka. YcJIOBHE HAONIONEHHS — TJIABHBIX

MaKCUMYMOB TIPH TaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.
[Tonsipuzanus ceera.

TexHuueckue yCTpOHCTBa M MpaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, QoToarmapar,
MIPOEKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AU(paKIIOHHAS pelIeTKa,

TTOJISIPOU .
JeMoHcTpanmmy.

[IpsimonuHeiHOE pacnpocTpaHEHHE, OTpaKEHME W mperomieHue cpera. OnTudeckue

pUOOPBHI.
[TonHoe BHyTpeHHee oTpakeHre. Moienb CBETOBO/IA.
HccnenoBanue CBOMCTB N300paKeHHM B JIMH3AX.

Mo;[enn MHKpPOCKOIIa, TCJICCKOIIA.



Hab6mnronenue natepdepeHIinm cBeTa.

Hab6monenue nudpakimu cBera.

Habmronenue aucrnepcuu cBera.

[Tony4yeHne criekTpa ¢ TOMOIIBIO IPU3MEI.

[Tomydenue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIICTKH.
Habmionenue nosisipu3aniy cBeTa.

Y4eHn4ecKkuil HIKCIIEpUMEHT, 1TabopaTopHbIE pabOTHI
W3mepenue mokasaTelns IpeToMIICHHUS CTEKJIA.
HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.
Habmronenue aucrnepcuu cBera.

Pa3znen 6. OcHOBBI cieIMaIBbHON TEOPUN OTHOCUTEIBHOCTH.

['paHubl TPUMEHUMOCTH KJIACCUYECKOM MexaHuKHU. llocTynarsl crenuanbHONH TEOpHH
OTHOCUTENIbHOCTH: HMHBAPUAHTHOCTh MOJAYJS CKOPOCTM CBE€Ta B BakyyMme, IPUHIHII

OTHOCUTENIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUTHHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIbI. DHEPTUS MOKOSI.
Paznen 7. KBanToBas ¢usuka.
Tewma 1. DyieMeHTBI KBAHTOBOM ONTHUKHU

®otonbsl. opmyna [Inanka cBsi3u 3HEpruu GOTOHA C €ro YACTOTOW. DHEPTHUS U UMITYIIBC

¢dhoToHa.

OtkpeiTre u uccnenoBanue Gorodpdexra. Onbitel A.I'. CTonerosa. 3akoHbl poTodddekra.

VYpaBuenue Diinmreiina g poroaddexra. "Kpacnas rpannna” gpotorddexra.

Hasnenue cBera. OnbiTel [1.H. JIeOGenena.



XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOWCTBa M NPAKTUUYECKOE INPHUMEHEHHe: (OTOINEMEHT, (POTOaTUHK,

COJIHEYHas OaTapes, CBETOAUOI.
JeMoHcTpanmu.
®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOMU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeEMIHETO (oTo3ddexra.
Cseroauos.
Comnneynas Oarapes.

Tema 2. CtpoeHue aToma.

Mogens atoma Tomcona. Onbitel Pesepdopaa no paccesuuio & -uactun. Ilnamerapnas
mojenb atoma. [loctynarel bopa. M3nyuenue u norsiomieHrne (GOTOHOB MPU MEPEXOJE aTroma ¢

OJIHOT'O YPOBHS 3HEPTUU Ha Apyroi. Bunsl cnektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/aA.
BosHoBbIe cBoiicTBa yacTull. Bonuel ge bpoitns. KopnyckynspHO-BOIHOBOW yaau3M.
CHoHTaHHOE U BBIHYKJICHHOE U3JIyYCHUE.

TexHudyeckue yCTpPOMCTBA U IIPAKTHUYECKOE IIPUMEHEHUE: CIEKTPAJIBbHBIA aHAJINU3

(cmexTpockomn), J1a3ep, KBAaHTOBBI KOMIIBIOTED.
JeMoHcTpanuy.
Mopens onsiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabmioneHne MuHeHuaThIX CISKTPOB H3ITyUSHHS.
Jlazep.
YueHn4YeCcKnuil SKCIEPUMEHT, J1TA00paTOPHBIC PAOOTHI.
Habmionenue nuHeiiuaToro crnekrpa.

Tewma 3. AToMHOE SApO.



OKCHEepUMEHTHI, T0Ka3bIBAIOIINE CII0KHOCTh CTPOeHUs siapa. OTKphITHE PaiOaKTUBHOCTH.
OmnsiTel Pesepdopna mo onpeneneHuio coctaBa paarnoakTUBHOTO u3nydeHus. CBolicTBa anbda-,

6€Ta-, raMma-us3JIydCHUs. Brusaue PaaAOaKTUBHOCTH HA JKUBBIC OPTraHU3MBbI.

OTtkpbITHE TPOTOHA M HeHWTpoHa. HykionHas monens siiapa ['eiizenoepra-MBanenko. 3apsi

sapa. MaccoBoe uncio sapa. U30Tomsl.

Anbda-pacnaa. DIEeKTpOHHBIH M TO3UTPOHHBIN Oera-pacman. ['amma-u3imydeHue. 3akoH

PaANOAKTUBHOIO pacnaja.
DHeprus CBSI31 HYKJIOHOB B sijipe. SnepHbie cuibl. JedexT maccer sapa.
Snepublie peakuuu. JleneHue u CUHTES AIEp.

Snepubiii peakrop. TepmosimepHblii cuHTe3. I[IpoOneMbl M TEPCHEKTHBHI  sACpHOU

SHEPreTUKU. JKOJIOTMUECKUE aCIEKThI IAEPHON S3HEPTETUKH.
DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertonbl HaOMIOJEHNUS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHULI.
OyHnaMeHTaIbHbIE B3auMoelcTBus. EquacTBO hrsnueckoit KapTUHBI MUpA.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE INPUMEHEHHE: IO3UMETp, Kamepa Buibcona,

SIIEPHBIN peakTop, aToMHas 6oMOa.
JeMoHcTpanmu.
CueT4rK HOHU3HUPYIOIIUX YaCTHII.
Y4eHn4ecKkuil HIKCIIEpUMEHT, 1TabopaTOpHBIE pabOTHI
HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (GoTorpadusim).
Paznen 8. DnemMeHTHI aCTPOHOMHH B aCTPOPHU3HUKH.
Oranbl pa3BuTHs acTpoHoMmud. [IpuKIaHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE ACTPOHOMUH.
Bun 3Be3gHoro Heba. Co3Be3ausi, SpKue 3Be3/bl, INIAHETHI, NX BUIUMOE IBUKCHHE.
Conneynas cucrtema.

Counnine. CosiHeuHast akTUBHOCTh. Mctounumk sHeprum CoJiHIIAa W 3BE31. 3BE3IbI, UX



OCHOBHBIE XapaKTEPUCTUKU. JJuarpaMmma "CreKTpalbHbIN KJIacc - CBETUMOCTh'". 3B€3/1bl IJTABHOM
MOCJIEIOBAaTEIbHOCTH.  3aBUCUMOCTh ~ 'Macca - CBETUMOCTB"'  JJIi  3BE€3]l  TIJIaBHOM
MOCJeI0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3Be3ll. CoOBpeMEHHbIE TMPEJACTaBICHUS O

MPOUCXOXKACHUH ¥ 3BoJforiK COJIHITA U 3B€3]1. DTaIlbl )KU3HU 3BE3/I.

Mineunsbiii [1yts - Hama [Nanaktuka. [lonoxxkenne u aukenne Connia B ["anaktrke. Tumnbl

rajlaktuk. Paguoranaktuky U kBazapsl. UepHbIe ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacimmmpenne Bcenennoii. 3akoH Xa06ma. Pazberanme ramaktuk. Teopus

Bosbiioro B3peiBa. PemukToBOE M3Ty4eHUE.
Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.
Hepemurennsie mpo6ieMbl aCTPOHOMUH.
Yyenunueckue HaOIOICHUS.

Habmtoienusi HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BaHUEM KOMITBIOTEPHBIX MPHIOKEHUN
JUIS OTIpeZieNIeHUs TOJ0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs

CeBepHOro noiaymapus u ipKue 3Be3/1bl.
Ha6mronenus B Teneckorn JIyHsl, raner, Mnewyroro [yrtu.

O6o0maromiee MOBTOPEHHE.
IliianupyemMbie pe3yibTaThl OCBOCHHS MPOrpaMMbl 10 (pu3uKe HA YPOBHE CPeHEro o0uero

o0pa3zoBaHmusl.

OcBoenue yuyeOHoro mpeamera "dusuka" Ha ypoBHE CpeaHEro oouero oOpa3oBaHUS
(6a30BBIf  YpOBEHB) JOKHO  OOECHEYUTh  JOCTIIKEHHWE  CICAYIOIHUX  JIMYHOCTHBIX,

METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMuyHOCTHBIE pe3yabTaThl OCBOEHHS yueOHoro mpenmera "®dusmka" MODKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
NO3ULIMENH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHEHTAlUi, TO3UTUBHBIX BHYTPEHHUX
yOexeHuil, COOTBETCTBYIOIIMX TPAJAULUOHHBIM IIEHHOCTSM pOCCHIlCKOro  oOIiecTna,
pacupeHye XU3HEHHOTO OMbITAa M ONbITa JIEATEIbHOCTH B MPOLIECCE PeaTH3allii OCHOBHBIX

HaHpaBHeHHﬁ BOCIIUTATEIBHOMN ACATCIIBbHOCTH, B TOM YHUCJIC B 4aCTHU:

1) rpak1aHCKOTO BOCTIUTAHUSA:



cOpPMUPOBAHHOCTh ~ TPAXKJAHCKOM MO3UMIUMU  OOydarollerocss Kak aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUKCKOTO O0IIEeCTBa;

IMPUHATHEC TPAAUIIUOHHBIX OGH.IG‘IGJIOBG‘-IGCKI/IX TYMAHUCTUUCCKHUX H JACMOKPATHUYCCKUX

IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO ACATCIBHOCTHL B HHTCPECAX TI'PaAXXKIAaHCKOI'O O6H_ICCTB3,

Y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEeIbHON OpraHU3alliu;

YMCHUC BSaHMOHeﬁCTBOBaTB C COOUAJIbHBIMA HHCTUTYyTaMHU B COOTBCTCTBUM C HX

GYHKIUSMU ¥ Ha3HAUCHUEM;
TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM IE€ATEIHOCTH;
2) NaTpUOTHYECKOI0 BOCIIUTAHUSA:
c(hOpPMHUPOBAHHOCTH POCCHICKOM IPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

IONEHHOCTHOC OTHOIICHHUE K TOCYyAapCTBCHHBIM CHMBOJIaAM, OJOCTHXXCHUAM pOCCHﬁCKHX

YYEHBIX B 00J1aCTH (DU3UKH M TEXHUKE;
3) 1yXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:
c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHNUs, OPUEHTHPYSICh Ha

MOpaJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIC B JEATCIILHOCTH YICHOTO;
OCO3HAHHUE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETo;
4) 3CTETUYECKOTO BOCIIUTAHUS:

ACTETHYECKOE OTHOILEHUE K MUPY, BKIIOUYas 3CTETUKY HAyYHOTO TBOPUYECTBA, MPUCYILETO

(bu3MIeCcKOil HayKe;
5) TpyZIOBOTO BOCITUTAHUSA:

MHTEpEC K pa3InyHbIM cepam npodeccnoHaIbHON AesITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ ¢U3MKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccun u

PCaIN30BbIBATH COOCTBEHHBIE )KU3HECHHEIC IIJIaHBbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO U CaMOOOpA30BaHMIO B 00JacTH (PU3UKU Ha



MPOTSKEHUU BCEU JKU3HH;
6) SKOJIOTHYECKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTh 3KOJIOTMYECKOH KYJIbTYphl, OCO3HAHHE TIJIOOATBHOTO XapakTepa

9KOJIOTUYECKHX MPOOIIeM;

MIJIAHUPOBAHUE U OCYIIIECTBIICHHUE IEUCTBUI B OKPY>KAIOIIEH cpe/ie Ha OCHOBE 3HAHMS LIEJIei

yCTOfI‘-IHBOFO Pa3sBUTHA YCTIOBCUYCCTBA,

PacmnpeHI/Ie OIIbITa ACATCIIBHOCTHU 3KOJIOTHYECKOMH HAIpaBJICHHOCTU Ha OCHOBC

UMEIOLIUXCS 3HAaHUN 1o (pusmKe;
7) IEHHOCTU HAYYHOT'O TTO3HAHMUSI:

c(OPMHPOBAHHOCTh ~ MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO

pa3BUTHs (PU3MUECKON HAYKU;

OCO3HAaHUE IIECHHOCTH Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTb B IIPOLECCE N3YUCHUMA (bI/ISI/IKI/I

OCYIICCTBIIATH MPOCKTHYIO U UCCICIOBATCIIBCKYIO ACATCIIBHOCTD MHAUBUAYAJIbHO U B I'PYIIIIC.

B nporuiecce nocTrkeHNs TUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMBI IO (PU3MKE IS
YPOBHSI CpEIHEro 00Iero oopa3zoBaHus y OOYYaIOLIMXCS COBEPIICHCTBYETCS AMOIMOHAIbHBIN

MHTEJUIEKT, Mpenoaraiomuid chopMUpPOBAHHOCTD:

CaMOCO3HaHuA, BKIIIOYAIOUICTO CITOCOOHOCTH TIOHUMATH CBOE OMOIIMOHAJIbHOC COCTOSAHMUCE,

BUJICTh HAIPABJICHUS PAa3BUTHUSI COOCTBEHHOW AMOIIMOHAIBHOM c(epbl, ObITh YBEpEHHBIM B ce0e;

CaMOpPCTyJIMpOBaHMs, BKIIIOYAIOIICTO CAMOKOHTPOJIb, YMCHHUC IPUHUMATD OTBCTCTBCHHOCTDH
3a CBOC ITOBCJICHHC, CITOCOOHOCTD aaarTUpOBaTHCA K SMOIIMOHAJIBHBIM U3MCHCHUAM U IIPOSBIIATH

THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHMBALlMM, BKJIIOYAIOIICH CTpEMJICHUE K JOCTHIKCHMIO LEJIM U YCIEXY,

OINTUMU3M, THUIIUATHBHOCTb, YMCHUC HeﬁCTBOBaTL, ncxoasa u3 CBOMX BO3MO)KHOCTGI‘;I;

OMIIaTHH, BKJIIOYAIOIICH CIIOCOOHOCTh ITOHMMATh OMOIOHOHAJIBHOEC COCTOAHUEC JPYI'UX,

YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COYYBCTBUIO U COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIOYAaIOIIMUX CII0OCOOHOCTE BBICTpanBaTh OTHOHICHUSA C APYTUMH

JIOABMH, 3a00THTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.



MetanpeameTHble pe3yibTaThl OCBOCHHS MPOTpaMMbl CpPETHEro oO0IIero oOpazoBaHUs

JIOJKHBI OTPAKATh:
OBJ'Ia,Z[GHI/Ie YHI/IBepca.HBHBIMI/I IIO3HABATCJIIbHBIMU I[eﬁCTBHHMHZ
1) 6a30BbIE JIOTHYECKUE ACHCTBUSA:

CaMoOCTOSITeNIbHO (OPMYIIMPOBATh U aKTyalIU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€

BCCCTOPOHHC;
ONpeaACIATh HCIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPHUU UX NOCTUIKCHUS
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHUBOPEUHNA B paCCMATPHUBACMBIX (bI/ISI/I‘ICCKI/IX SIBJICHUSAX,

pa3pabatrbIBaTh IJIaH PELICHUs TPOOJIEMBI C YYETOM aHAJIN3a UMEIOLIUXCSl MAaTEPUAIbHBIX U

HEMAaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPCKTUBLI B ACATCIBHOCTH, OLCHUBATH COOTBCTCTBUC PC3YJILTATOB ILCIIAM,

OIICHUBATh PUCKHU MOCIIECICTBHUI JIESITCIbHOCTH;

KOOPJAMHHUPOBATh U BBHINOJHATH pPabOTy B YCIOBUAX pEabHOTO, BUPTYAJIbHOTO U

KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BI/IBaTB eraTI/IBHOG MBIIIJICHUC HpI/I peH_IeHI/II/I KHN3HCHHBIX HpOGHeM.
2) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUSA:

BJIQ/IETh HAay4YHOH TEPMUHOJIOTMEH, KIIIOUEBBIMH TMOHATHUAMU U METOAaMHU (pusmveckoin

HAYKH;

BJIAJICTh HABBHIKAMH y4eOHO-MCCIICOBATENCKOM M MPOEKTHOM NEeATeNbHOCTH B 007acTH
¢u3uKu, ciocOOHOCTBIO U TOTOBHOCTBIO K CAaMOCTOSITEIBHOMY ITOUCKY METOJIOB pEIlIeHUs 3a1a4

(1)I/I?>I/ILICCKOFO COACPpIKaHUA, IPUMCHCHHIO PAa3JINYHbIX MCTOAOB ITO3HAHUSA

BJIaACTb BUJAAMH ACATCIIBHOCTH I10 MOJYYCHHUIO HOBOI'O 3HAHWUA, €0 HUHTCPHPCTALUU,
HpCOGpaSOBaHI/IIO U IMPUMCHCHUIO B PA3JIMIHBIX y‘IGGHBIX CUTyallusXx, B TOM YUCJIC [TPU CO3AaHUU

Y4€OHBIX TIPOSKTOB B 001aCTH (PU3HKH;

BBIABIIATE IPUYMHHO-CICACTBEHHBIE CBA3M M aKTyalu3UpoOBaTh 3aJayy, BbIABUIAThH
TUIIOTE3Y €€ PELICHUs], HAXOAUTh ApIYMEHTHI I JJOKA3aTelIbCTBA CBOUX YTBEPKICHUM, 3a1aBaTh

IapaMeTpsl U KPUTEPUU PELLCHHUS;



AHAIIU3UPOBATH ITOJYUCHHBIC B XO04€ PCHICHUSA 3aJaun pE3yJbTaTbl, KDUTHUYCCKH OLICHUBATDH

HUX JOCTOBCPHOCTD, MPOTHO3UPOBATH UBMCHCHUC B HOBBIX YCJIOBHAX,

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a/1a4X B 00Pa30BATEIbHOM 1S TENbHOCTH, B TOM

YHCIIe TIPH U3YYCHUN (PU3HKH;
JIaBaTh OIICHKY HOBBIM CHUTYAaIlMsM, OLICHUBAThH MPUOOPETCHHBIN OIIBIT,
yYMETh MIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00J1aCTh KU3HEISITSIbHOCTH,
yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTeH;
BBIJIBUTaTh HOBBIC HJICH, MIPEIAraTh OPUTMHAIBHBIC [TOIXO/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAOIIHE AIbTCPHATUBHBIC PEIIICHUS.
3) pabota ¢ uHpOpMAaIHUEH:

BJIaACTb HABBIKAMHU ITOJIYYCHU HH(bOpMaL[HH (bHBI/IquKOI‘O COACpKaHUA N3 UCTOYHUKOB
Pa3HBIX THIIOB, CAMOCTOATCIBHO OCYIICCTBJIATH IIOUCK, aHAJIMW3, CHUCTEMATU3AlMI0 U

MHTEpIpEeTAHI0O HHPOPMAIIMK PAa3IMYHbIX BUJOB U (HOPM MpeICTaBICHHUS;
OLIEHUBATh JOCTOBEPHOCTH UH(OPMAIIHH;

UCIIOJIb30BATh CPEACTBA MH(POPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHMKAaTHUBHBIX M OPraHU3alMOHHBIX 3a/ay C COOJI0JeHHEM TpeOOBaHUMN
SPrOHOMUKH, TEXHUKHU OE30MaCHOCTH, TUTUEHBI, peCypcocOepe:KeHusl, MPABOBBIX M ATHUYECKHUX

HOPM, HOPM HH(POPMAITMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACPKAHUA B PA3TUUHBIX (hOpMaTax ¢ y4eTOM Ha3HAUYCHUS
uHpopMallUd U LEJIEBOM ayAUTOPHH, BBIOMpas ONTUMANbHYIO (OpMY MpeAcTaBIEHUS U

BU3YyaTH3aIUH.
OBJ'Ia,Z[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU I[eﬁCTBHHMPI:
1) obmienwue:
OCYIIECTBIIATH OOIICHUE HA YPOKax (GU3MKK M BO BHEYPOUHOU JCATECIBHOCTH;
pacro3HaBaTh MPEAMOCHUTKH KOHGIMKTHBIX CUTYAIHi U CMSTYaTh KOHQJIUKTHI;

PA3BCPHYTO U JIOTUYHO U3JIaraThb CBOIO TOYKY 3pCHUA C UCIIOJIb30BAHUCM A3BIKOBBIX CPCACTB.



2) COBMECTHasl AEATENbHOCTD:
MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHUBUIYaJIbHON paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NIEHCTBHHA C y4yeTOM OOIIMX WHTEPECOB, U

BO3MOKHOCTEH KaXXJ10ro 4JI€Ha KOJIJICKTHUBA,

IPUHUMATh LU COBMECTHOM [JEATEIBHOCTH, OPTraHMW30BBIBATH U KOOPAWHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEEIIATh POJIA C Y4ETOM MHEHUM

YYaCTHHUKOB, OOCYKJIaTh pPE3yJIbTaThl COBMECTHOM paldOTHI,

OLICHUBATh Ka4Y€CTBO CBOCTO BKJIaJa N KaXXJ10Iro yHaCTHUKa KOMaHAbI B O6I.HPII>1 PpE3YIbTAT 110

pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaratb HOBBIC MPOCKTLI, OUCHUBATH HUACU C MO3UMIHWU HOBU3HBI, OPUTMHAJILHOCTH,

IIPAaKTUYECKONU 3HAYMMOCTH;

OCYIICCTBIATE IO3UTHBHOC CTPATCrHYCCKOC IIOBCACHUC B PpPa3jIMYHBIX CHUTyallusaXx,

HPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, ObITh HHUIIMATUBHBIM.
OBnazneHne yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSAMU:
1) camoopranuzanus:

CaMOCTOATCIIBHO OCYIICCTBJIATh IO3HABATCIIBHYIO ACATCIIBHOCTH B obnactn (1)I/IBI/IKI/I n

aCTPOHOMHUHU, BBISIBIATH MIPOOJIEMBI, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH DPELICHUS PAaCYETHBIX M KAuECTBEHHBIX 3ajad, IUIaH
BBIIIOJIHEHUS] TPAKTHYECKOW pabOThl C YYETOM HMMEIOLIUXCS PEecypcoB, COOCTBEHHBIX

BO3MOXHOCTEW U MPEINOYTEHUH;
JIaBaTh OIEHKY HOBBIM CUTYAaIIHsIM;
pacupsATh paMKi y4eOHOTo ITpeIMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTEHHIA;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBaTh €ro, OpaTh Ha ceds OTBETCTBEHHOCTHh 3a

pelieHue;
OLICHUBATh MPUOOPETEHHBIN OTBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBIICHUIO 3PYAULIUN B 001aCTH (PU3UKH, TOCTOSTHHO



MOBBIIIATH CBOW 00pa30BaTEIbHBIN M KYJbTYPHBIA YPOBCHbD.
2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHTYyallUIM, BHOCUTHL KOPPCKTUBLI B ACATCIbHOCTH, OLICHUBATHL

COOTBCTCTBHEC PE3YJIBTATOB LCJISAM;

BJIa/IETh HAaBbIKaMH MMO3HABATEIbHON pedieKcuM KaK OCO3HAHUS COBEPIIAEMbIX AEHCTBUM 1

MBICIMTEIBHBIX TPOIECCOB, UX PE3Y/IHTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMbI pe(IeKCUH IS OLICHKH CUTYAIH, BEIOOpa BEPHOT'O PEIICHUS;
OLICHUBATh PHCKH M CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 X CHIKCHUIO;
NPUHUMATh MOTUBBI M APTYMEHTHI IPYTUX MPU aHAIN3E Pe3yIbTaTOB AESTEIHLHOCTH.
3) npunsTHEe ce0s U IPYTUX:
NPUHUMATD ceOs, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;
NPUHUMATh MOTUBBI M APTYMEHTHI IPYTUX NPU aHAIN3E Pe3yIbTaTOB AEATEIbHOCTH;
IPU3HABATh CBOE IIPABO U MPABO JIPYTUX Ha OLIHOKY.

[IpenmeTHbIe pe3ynbTaThl OCBOEGHUS MpOorpamMmsl o ¢usuke. B mpouecce uzyuenus kypca

Kypca ¢u3uku 6a3oBoro ypoBHa B 11 kitacce oOydaroniuiics HayquTcs:

JEMOHCTPUPOBATh Ha MpPUMEpPax poyib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOM
HAy4YHOU KApTHHBI MHUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHHKHU W TE€XHOJOTHM, B MPAKTUYECKOM

JesITeTbHOCTH JIIO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKO KapTHHBI MUPA;

YYUTHIBATh TPAHUIBl TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJENEH: TOYCUHBIH
JNEKTPUYECKUH 3apsi], JIyd CBETA, TOUCYHBIN HCTOUYHHUK CBETA, sIICpHAsi MOJIEIb aTOMA, HYKJIOHHAs

MOJIeJIb aTOMHOTO si/ipa MpHU pelIeHUH PU3NYECKUX 3a]1ay;

pacrio3HaBaTh (U3UYECKUE SBICHUS (TPOLECCH) M OOBACHATH MX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMYECKOE, MAarHMTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHWTOB, 3JICKTPOMAarHUTHAs
MHIYKIMs, ACUCTBHE MAarHMTHOTO IO Ha INPOBOJHUK C TOKOM M ABIKYIIMHCA 3apsf,
3JIEKTPOMArHUTHBIE KOJIEOAHUSI U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPasKeHHeE,

npejgomiieHue, wuHTepdepeHuus, audpakiuus ¢ MONSpU3ALUs CBETa, MAHUCIEPCUs CBETa,



dbotoanexkrpuuecknii 3pdext (pororddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO

CIICKTpa aToMa BOAOpOJa, CCTCCTBCHHAA U UCKYCCTBCHHAA PaIHOAKTUBHOCTD,

ONUCHIBaTh M3YYEHHBIE CBOICTBA BEIIECTBA (AJIEKTPUUYECKHE, MArHUTHbHIE, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOJUMOCTh Pa3IMYHBIX CPENl) U DJIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCHONb3Yysl (U3MYECKHE BEIMYMHBI: DSJICKTPUUECKUM 3apsl, cujaa TOKa, OJIJIEKTPUUYECKOe
HaIpsHKEHUE, AIEKTPUUYECKOE COMTPOTUBIICHUE, Pa3HOCTh MOTEHIIMAIIOB, AJIEKTPOJIBHXKYIIAs cuJia,
paboTta TOKa, WHAYKIHS MarHATHOTO ToJs, cuia Awmmepa, cuia JlopeHIa, WHIYKTUBHOCTb
KaTYIIKH, SHEPrusi 3JIEKTPUYECKOr0 W MArHUTHOTO MOJeH, NMepuoJ U 4YacToTa KojeOaHUU B
Koje0aTebHOM KOHTYpE, 3apsl U CHJla TOKa B MPOLIECCEe TAPMOHUYECKHUX 3JIEKTPOMArHUTHBIX
kosnebOaHuii, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3bI, MPH OMHUCAHWUU TMPABUIHHO
TPaKTOBaTh (PUINYECKUU CMBICT HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYEHUS W EIMHHUIIBI,

yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BETUUYUHY C IPYTUMH BeIMYMHAMY,

ONKCHIBATh HU3YYEHHbIE KBAaHTOBBIC SIBJICHUS W MPOLECCHl, HCHOIB3YS (U3HUECKHE
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETA, DHEPIUs U
uMnynbe (OTOHA, TEPUOJ TMONypachana, SHEprus CBA3M ATOMHBIX sJep, MPH OMHCAHUH
MPaBWIbHO TPaKTOBaTh (M3MUECKUH CMBICI HCHOJIb3YEMbIX BEIMYMH, MX OOO3HAYeHUs U
€MHUILIbI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (DU3MYECKYIO BEJIMYHMHY C JAPYTUMHU

BCINMYMNHaAMU, BbIYUCIATH 3HAYCHHUC q)HSHHGCKOﬁ BCJIIMYHUHBI;

aHaATM3UPOBaTh (U3UUYECKUE TPOIECChl U SBICHHS, HUCHONb3ysd (PU3MUECKUE 3aKOHBI U
npuHOMOB:  3akoH OMa, 3aKoHBI IIOCIENOBATENFHOTO M MAapajUIEIbHOTO  COSIWHEHUS
MPOBOJHUKOB, 3akoH Jxoynsa-JIeHma, 3akoH 3JIEKTPOMArHUTHOM  MHIYKLIHMH, 3aKOH
PSIMOJINHEHHOTO PaclpOCTPAaHEHUs CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEIOMIICHHS
CBeTa, ypaBHeHHE DifHIITelHa 17151 poTo3(hekTa, 3aK0H COXpaHEHHUsI YHEPTUH, 3aKOH COXPaHEHUS
UMITYJIbCa, 3aKOH COXPAHEHHsI JIEKTPUYECKOrO 3apsia, 3aKOH COXPAaHEHHsS MacCOBOTO YHCIA,
noctynatsl bopa, 3aKOH pagMoOaKTHBHOTO pacmaga, IMpH 3TOM pas3InyaTh CIOBECHYIO
(GOopMYIMpPOBKY 3aKOHa, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE M YCIOBHs (TpaHULBI, OOJACTH)

MNPUMCHUMOCTH,

OMMpCACIIATh HAITPABJIICHHUE BEKTOPA MHAYKIIMY MAarHUTHOT'O I10JIA IPOBOJHHKA C TOKOM, CHUJIBI

Awmmnepa u cuisl JlopeHna;
CTPOUTH M OITUCHIBATh N300paKeHHE, CO3AaBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOU JIMH301;

BBIIOJHATL SKCICPUMCHTBI IO HCCICAOBAHUIO q)HBHHGCKI/IX SIBIICHUN U mponeccoB ¢

UCIIOJIb30BAHUEM  TMPSMBIX, W KOCBEHHBIX M3MEPEHUU: Tpu ITOM  (POpPMYyIUpOBATH



npoOJeMy/3a1aqy U TUIIOTE3Y y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO

000py0BaHUs, TPOBOAUTH OIBIT U (POPMYTUPOBATH BHIBOJIBL;

OCYHWICCTBJIATL IMPAMBIC W KOCBCHHBIC H3MCPCHUA (bmnqeacnx BCJIMYHMH, IIPpU 3TOM
BBI6I/IpaTB ONTHMAJIBHEIN CHOCO0 HU3MCPCHUA W HCIIOJb30BAaThb H3BCCTHBIC MCETOJbI OLICHKH

MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NUYECKUX BEIUYHH C MCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUI:
IPU 3TOM KOHCTPYHPOBAThb YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTAaThl MOJIYYCHHOH 3aBUCHUMOCTH
¢bu3nyecKux BEJIWYUMH B BHUAE Tabmuil U TpaduKoB, JAeNaTh BBIBOJABI IO pe3ylbTaTaM

HUCCICOOBAaHUA,

coOuoiaTh TpaBuiia 0E30MacHOr0 TpyAa MpH TNPOBEACHUM HCCIEIOBAHUN B paMKax
y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C

HCIOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPOUCTB U JIa0OpaTOPHOTO 0O0PYIOBAHMUS;

pelaTh pacyeTHBIE 33Ja4H € ABHO 33aHHON (PU3HUECKON MOJIENbIO, HCIIOIb3Ysl (PU3NYECKHE
3aKOHBl M TPUHIIMIIBI, HA OCHOBE aHalM3a YCIOBHS 33/a4M BBIOMpATh (PU3NYECKYI0 MOJEINb,
BBIJICNIATh (PU3UUECKUE BETUYMHBI U (POPMYIIBI, HEOOXOIUMBIC JUIS €€ pEIIeHHs, MPOBOIUTH

pacuY€Thbl U OUCHUBATH PCAJIBHOCTD IMOJIYUYCHHOI'O 3HAUCHUA (bHSH‘ICCKOﬁ BCJIIMYHHBI,

pelaTh Ka4eCTBEHHBIE 3aJjaud: BBICTPAWBATh JIOTMUECKH HENPOTHUBOPEUMBYIO IETOYKY
pacCyKIeHU C HCHOJIb30BAaHMEM HM3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (U3UUECKUX

SIBIICHHI;

MCIOJIb30BATh MPU PEIICHUH YUeOHBIX 3a7]a4 COBpEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUN
JUIS TIOMCKa, CTPYKTYPUPOBaHHUsS, HHTEPIPETAllMd W NPEICTaBICHUS Y4eOHOW U Hay4dHO-
MOMYJISIPHOM MH(GOPMAITUH, TOTyYEHHOU U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKH aHATTN3UPOBATh

noJry4yaeMmyro HH(QpOpMaIuio;

OOBSACHATH MPUHIIUIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB, pa3inydaTrh

YCII0BHUS UX 0€30I1aCHOI0 MCITOJIb30BaHUS B HOBCGHHCBHOﬁ KHU3HU,

NPUBOINUTH IPUMEPHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUECHBIX-(U3UKOB B pa3BUTHE

HAyKH{, B 00BSCHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B MOBCETHEBHOM KU3HU AJIs1 OOecTieueHus
0€30MacHOCTH U OOpAaLEHUH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPONUCTBAMHU, Uil COXPAHEHUs

3JI0POBBS U COOTIOCHUS HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTaTh B TPYIIE C BHIMOIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, IIIaHUPOBATh paboTy
TPYIIBL, PalMOHAIBHO paclpeneNiiaTh OO0S3aHHOCTH W IIJIAHWPOBATh JAEATENbHOCTh B
HECTaHJApPTHBIX CUTYallUAX, OLEHUBATh BKJIAJ KaXKI0TO M3 YYaCTHUKOB IpYIIbI B PEIICHUE

paccMaTpuBaeMoi TPOOJIEMBI.

Neri/mn HaunmenoBanue pasziena 1 T€M IpOrpaMmbl Komnue | Kontpons | Ilpakt
CTBO HbIE YEeCcKHue
4acoB paboThl, | paboThI
KOJI-BO , KOJI-BO
4acoB 4acoB
: 9
DJIeKTPOAMHAMMKA.
2

MaruntHoe mone.  DIEKTPOMArHWTHA | g

WUHYKIUS.

2
Kose0anus v BOJHBI. 6

Mexanndeckue n OJICKTPOMAardauTHEBIC 8

KoJie0aHusl.
5 1
MexaHudecknue M 3JICKTPOMArHUTHBIC | 7
BOJIHBI.
6 11 1 1
Onruka.
7
OcHoOBBI crenuaJbHOI TEOpHH | 3
OTHOCUTEJIbHOCTH.
8
17
KBanToBas pusuka.
? 5
DNeMEeHThI KBAHTOBOW ONTUKU
10 3
Crpoenue aToma.
11 1 1
ATOMHOE SAPO.
12
DJIeMeHTBI aCTPOHOMUH H|5

acTpodusuku.




Oo6o0maromniee noBTopeHne 3

68 3 3
I'padpuk KOHTPOJILHBIX U JIA00OPATOPHBIX padoT
[ara
Jara Konunuec
IJIaHUpYE Tema TBO
(dhakTuyec
Masi 4acoB
Kast

Jlabopamopnas paboma Nel «Hccnedosanue

3a8uUcuUMOCmU Nepuooa Maivlx Koiebanuil 2py3a 1
Ha HUMU Om OJIUHbL HUMU U MACCHL 2PY3AY.
KonTpoubHnas padora Nel no teme
«Kosie6anusi ¥ BOJTHBI MEXAHMYECKUX U 1
JIEKTPOMATHUTHBIX KOJIeOaHUIT».
Jlabopamopnas paboma Ne2 «Hccredosanue .
CBOUCMB U30OPANCEHULL 8 TUH3AX. »
KonTpoasnasi padora Ne2 nmo treme «Onruxa» 1
Jlabopamopnas paboma Ne 3 «Hccrnedosanue

1
mpexog uacmuy (no 20mogvim homozpagusam)y.
KonTpoubHnas padora Ne 3 mo teme .

«KBanToBasi pusznka»




TemaTnuyeckoe NIaHNPOBaHUE

[Hara Komnuec | Ilpuunna koppekuuu
JlaTa
[JIAHUPYEM Tema TBO
daxTHuecKas
as JacoOB
ITocTossaHBIe MarHuTHL. B3anMonelicTBre MOCTOSHHBIX MAarHUTOB.
MarnutHoe nose. Bekrop MarauTHOM MHAYKIMK. [IpuHImn
1
CYNEPNO3HUIMU MATHUTHBIX MOJIeH. JIMHUM MarHUTHON MHYKLIM Y.
KapTtuna nuHMil MarHUTHOM MHIIYKIIMU TTOJISI TOCTOSTHHBIX MarHUTOB.
MaruutHoe noJie MpoOBOJHUKA ¢ TOKOM. KapTuHa TMHUI MHIYKIHA
MarHUTHOTO NOJIS JUTMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOT'O
1

KOJIBLIEBOT'O ITPOBOJHMKA, KaTYIIKU C TOKOM. OmbIT Dpcresa.

B3anmoneiicTBre MPOBOAHUKOB C TOKOM.

Cuna Amriepa, ee MOJlyJib U HallpaBJICHUE.

Cuna JlopeHua, ee Moay/b U HallpaBlleHUE. J[BUKEHUE 3apsKEHHOM

YaCTHUIIbl B OJTHOPOJTHOM MarHUuTHOM MoJjie. Pabora cusl Jlopenna.

Pemenue 3amau Ha cruty Amnepa u cuiy JlopeHua.

SIBneHue ANeKTPOMAarHUTHON UHAYKIUU. 1I0TOK BEKTOpa MAarHUTHOU
MHAYKIHUH. DIEKTPOABIKYIAs CHUjla MHIYKIUHU. 3aKOH

3NEeKTpOMarHuTHON uHayKuu Papazes. [Ipasuiio Jlenua.

BuxpeBoe anexkTpuyeckoe mosie. NeKTPOABIKYIIAsI CUjla UHIYKIIUU
B IIPOBOJHMKE, TBUKYILIEMCS IOCTYNATENbHO B OTHOPOAHOM

MAardiuTHOM IIOJIC.




NHIyKTUBHOCTD. SIBIICHUE CAMOMHAYKIIMU. DIEKTPOABMIKYIIIAs CHIIA

CaMOUHIOYKIHH. 9H€pI‘I/ISI MAarauTHOI'O ITOJIA KaTyIIKHU C TOKOM.

DNEKTPOMarHuTHOE IMOJIE.

10

KomnebarensHasa cucrema. CBOOOIHBIE MEXAaHHUECKHE KOJIEOAHHU.
["apmonnueckue konebanus. [lepuon, yactora, ammautyna u dasa
kosiebanuil. [IpykuHHBIH MassTHUK. MaTeMaTHUECKUIl MasTHUK.
VYpaBHeHue rapMoHnYeckux Konedbanuil. [IpeBpaienue sHepruu npu

TapMOHHUYCCKHUX KOJICOQHHSX.

11

Jlabopamopnas paboma Nel «Hccnedosarnue 3asucumocmu nepuooa

Manvlx Koneoanui cpy3a Ha rumu om ONUHBL HUMU U MACCHL epyzar.

12

Konebarenbupiii KOHTYp. CBOOOHBIC 3JIEKTPOMArHUTHBIE KOJICOaHUs
B UJICATBHOM KOJIe0aTeTbHOM KOHTYpE. AHAIOTHS MEKIY
MEXaHUYECKUMH U AIEKTPOMarHuTHBIMH KoseOanusiMu. @opmyna
TomcoHa. 3aKoH COXpaHEHHs SHEPTHH B UACATHHOM Koje0aTeIbHOM

KOHTYpE.

13

Pemenue 3amau Ha hopmyny TomcoHa, 3aKOH COXpaHEHUS SHEPTUH B

K0J1e0aTeIbHOM KOHTYpE.

14

[IpencraBnenue o 3aTyxaronmx KojaeOaHusX. BeIHy)1eHHbIE
MexaHu4eckue Kojiebanus. Pesonanc. BeiHyX1eHHBIC

OJICKTPOMAarduTHBIC KoJIeOaHHsI.




15

[TepemennsbIi Tok. CUHYCOMATBHBINA TEPEMEHHBIN TOK. MOITHOCTH
MEPEMCHHOTO TOKaA. AMHJII/ITy,Z[HOG )41 ﬂeﬁCTBYIOIuee 3HAYCHUEC CUJIbI

TOKa U HAITPAKCHUA.

16

Tpancdopmarop. [IponsBoacTBo, nepenada u moTpedIcHUE
ANEKTPUUECKOM IHEPTHU. DKOJIOTHIECKUE PUCKH TIPH IPOU3BOICTBE
a5IeKTpo3Hepruu. KynbTypa NCIOIb30BaHuUs JJIEKTPOIHEPTUHU B

OBCE€IHEBHON KU3HMU.

17

MexaHndeckue BOJIHBI, YCIOBUA pacnpoctpanenus. [lepuos.
CKopocCTh pacrpocTpaHeHus U JJinHa BOJIHBL. [lonepeunbie u
po10JIbHBIE BOJHBL. MIHTepdepeHnns u nudpakums MeXaHHIeCKuX

BOJIH.

18

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp

3BYKa.

19

9H€KTpOMaI‘HI/ITHBI€ BOJIHBL. Y CIIOBUS HU3Ty4YCHUMA
3JIEKTPOMAarHUTHBIX BOJIH. B3auMHuas opuentanus BektopoB E, B, v B

3JIEKTPOMAarHUTHOM BOJIHE.

20

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTPAaXXEHHUE, IPEIOMIICHHUE,
noJspuzanus, tudpakuus, narepdeperuns. CKkopocTb

OJICKTPOMAardiuTHBIX BOJIH.

21

[Ikana 37eKTpOMAarHUTHBIX BOJIH. [[pMeHEeHE 3JIeKTPOMAarHUTHBIX

BOJIH B TCXHUKEC U 6BITy.




[TpuHIIUTIBI paIMOCBS3H U TEIICBUACHHS. Paaronokarus.

. DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CPEeIbl.

’ Pemenue 3a1au Ha KoNeOAHUS U BOJIHBI SJIEKTPOMATHUTHBIX
Kosie0aHui.

v KonTpoasnas padora Nel nmo teme «Kosie0anusi 1 BOJIHbI
MEXaHNYECKHUX U FIEKTPOMATHUTHBIX KOJIeOaHUii».
['eomeTpuyeckas ontuka. [IpsMonuHeiiHOe pacnpocTpaHeHUE CBETa

) B OJJHOpOAHOM cpene. JIyu cBeTa. ToueuHbI HCTOYHUK CBETA.
OtpaxkeHnue cBeta. 3aKOHbI OTpakeHus ceeta. [locTpoenue
U300pakeHHI B TUIOCKOM 3€pKalie.
[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUSI CBETa. AOCOTIOTHBIN

26 nokaszarelib npesomiieHus. [loiHoe BHyTpeHHEe OTpakeHue.
IIpenenbHbIN yroi MOJIHOIO BHYTPEHHETO OTPAKEHHUS.

27 Hucnepcus cBera. CloxxHbIH cocTa 6esoro cera. Lper.
Colwuparomue u paccenBaromye JuH3b1. ToHKas muH3a. POKyCHOE

28 paccTosiHUE 1 ONTUYECKas CHJIa TOHKOM JIMH3BL. Pemenue 3aaad mo
reOMETPUYECKON ONTUKE
[TocTpoenune n3o0pakxeHui B COOMPAIONINX M PACCEUBAIOIITUX

29 nuH3ax. @opmysa TOHKOM JIMH3BI. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.
[Ipenensr npUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

30 Jlabopamopnas paboma Ne2 «Hccnedosarnue ceoticms uzoopasiceHul

6 JIUH3AaX.»




Bonnoas ontuka. Uatepdepenius ceera. KorepeHtHbie

WCTOYHHKU. Y CIIOBHUS H8.6J'IIOI[CHI/I$I MaKCUMYMOB U MUHUMYMOB B

3 uHTEp(PEPEHITMOHHON KapTUHE OT ABYX CHH(A3HBIX KOTCPEHTHBIX
HUCTOYHUKOB.
Hudpakmus ceera. JludpakiinonHas pemerka. Y clIoBUe HaOII0eHUS

32 [JIABHBIX MAKCUMYMOB IPHU MaJICHUA MOHOXPOMATHYECKOTO CBETA Ha
TU(PPAKIUOHHYIO PELIETKY.

33 [Tonsipuzanus ceera. Pemenue 3amgad no reme «ONTHUKA»

34 Pemenue 3agau no reme «OnTuxa»

35 KonTpoubHnas padora Ne2 no teme «Onruka»
['paHu1bl TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [TocTynarsl
CHEIHNaIbHOM T€OpUH OTHOCUTENIbHOCTH: HHBAPUAHTHOCTH MOJTYJIS

36 CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEILHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU 1
COKpAIlIEHUE JITTUHBI.

37 DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YacTUlbl. CBs3b MACCHI C
SHEPTrUeH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPT U OKOSI.

38 Pemienue 3a1a4 Ha 3aKOHBI PENSATUBUCTKON MEXaHUKH.

3 ®otonbl. Dopmyna [1nanka cBsi3u SHEpruM GOTOHA C €r0 YaCTOTOM.

DHeprust 1 UMITYJIbC (POTOHA.




OtkpeiTue u uccienoBanue Gorodddexra. Omwitel A.I'. Ctonerona.

40 3akonsl potodddexTa. YpaBHeHue DiiHITeHA 1151 poTodddekra.
"Kpacnas rpanuna” ¢poroaddexra.

41 Pemenue 3amau Ha 3akoHbI (hoTOIPdeKTa

42 Hasnenue cBera. OnbiTel [1.H. JIeOGenena.

43 XUMHUYECKOE IEMCTBHUE CBETA.

14 Mogens atoma Tomcona. Oneitel Pesepdopaa no paccesiHuto anbha-
yactull. [Inanerapnas monens aToma.

45 [ocrynatsl bopa. U3ny4yenue u norsomienne GOTOHOB MPH MEpexo/ie
aToma C OJHOTO YPOBHS SHEPTUH HA JPYrOM.

16 Buapl ciektpoB. CrieKTp YpOBHEHM SHEPTUM aTOMa BOJAOPO/IA.
CrniekTpanbHblil aHAIN3.

47 Bonnoseie cBoiicTBa wactuil. Bonnst ae bpoiins. KopnyckymnspHo-
BOJIHOBOM JTyau3M.

48 CnoHTaHHOE U BBIHYXKJIEHHOE n3nydeHue. Jlasep.
DKCMEPUMEHTHI, IOKA3bIBAIOIIUE CIIOAKHOCTh CTPOEHUS fJIpa.
OTtkpeiTHe paguoakTuBHOCTH. OnbITH Pezepdopaa mo onpeneneHuio

49 COCTaBa paJInOaKTHUBHOTO M3ydeHus. CBoiicTBa anbda-, 6era-,

raMmma-u3JIyudCHUs. Brusgaue pPaarOaKTUBHOCTH HaA KUBLIC

OpraHU3MBl.




OTKpeITHE TPOTOHA U HEUTpOHA. HykITOHHAst Mozielb siapa

50 Ieitzenbepra-Banenko. 3apsia sapa. MaccoBoe 4ucio sapa.
H3oTonsl.

51 Anbda-pacniaz. DIEKTPOHHBIA U TO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4eHHE. 3aKOH PaJMOaKTUBHOIO pacnaja.

5 DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl
sapa.

53 S nepublie peakuuu. JleneHue u cuHTe3 aaep. AnepHblid peakTop.

54 Tepmosinepusiii cuaTes. [Ipo0aeMbl ¥ TepCIeKTHBHI SAEPHOI
SHEPTreTUKU. DKOJOTUUECKHUE ACTIEKTHI SI€PHOIN SHEPTEeTUKH.

55 DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

56 MeTo1bl HAONIOACHUS U PETUCTPAIIUU dJIEMEHTAPHBIX YaCTHII.

57 dyHaaMeHTalbHbIE B3aUMOJIeHCTBUS. EMUHCTBO (pr3uveckoi
KApTHUHBI MUpA.

53 Jlabopamopnas paboma Ne 3 «Hccredosanue mpekos yacmuy (no
20MosbiM ghomoepagusam)y.

59 Pemienue 3a1a4 1o KBaHTOBOU (pU3MKeE

60 KonTpoasnas padora Ne 3 no teme «KBanroBasi pusuka
Dranbl pa3BUTHs acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33pEHUYECKOE

61 3HaueHue acTpoHOMUU. Buj 3Be3qHoro Heba. Co3Be3nus, sipKue

3BC€3bI, INIAHCTHI, UX BUANMOC IBUKCHUC.

62

ConHeuHas cucTeMa.




63

Counniie. ConHeyHas akTUBHOCTh. ctounuk sHeprun CosiHia 1
3Be€3/1. 3BE€3/Ibl, UX OCHOBHBIC XapaKkTepucTuku. [luarpamMmma
"CHEeKTpaNbHBIN KJIACC - CBETUMOCTH'". 3B€3/1bI TJIABHOU
IIOCJIENOBATEIILHOCTU. 3aBUCUMOCTD ''Macca - CBETUMOCTD" IS 3BE3
IJIaBHOM MOCJIEI0BATEIbHOCTU. BHYTpEHHEE CTPOCHUE 3BE3I.
CoBpeMeHHbIE TPEACTABICHUS O MPOUCXOKICHUN U SBOJIOLIUHI

CouHIia ¥ 3Be3/1. DTanbl JKAU3HUA 3BE3I.

64

Mueunsiii [1yTh - Hamia ["anaktuka. [lonoxenne u 1BUKEHHE
Counnna B [Nanmaktuke. Tumbl ranakTuk. PaguoragakTUKu U KBa3aphl.

UYepHble ABIPHI B sIpax TAAKTHK.

65

Bcenennas. Paciiupenne Beenennoit. 3akon Xa66:ma. Pazberanue
rajgakTuk. Teopus bonbiioro B3psiBa. PeukToBOE M3ITyYeHHUE.
MacmrabHas ctpykrypa Beenennoit. Meraranakruka. Hepemennsie

poOIeMbl ACTPOHOMUH.

66

[ToBTOpenue Templ «NEKTPOAMHAMUKNY, «KoneGaHus 1 BOTHBI»

67

[ToBTopenue Tembl «OnTukay, «KBaHTOBas PU3HKaY.

68

O06o061aromee 3aHATHE.




