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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke 06a30BOro ypoBHS Ha ypOBHE CpeAHero o0Iiiero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHUM U TpeOOBaHUN K pe3yibTaraM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanpHOl paboyeil mporpaMMbl BOCIHUTAHHMS W KOHIICTIIMK TPENOJaBaHUs y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHBIX  OpraHm3anusx Poccuiickoii ~ dexepanuu,
pean3yIoNuX OCHOBHbIE 00pa30BaTeIbHbIe IPOrPAMMBIL.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHBI Mupa oOydaromuxcs 10-11 kmaccoB nmpu oOydeHun ux ¢usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO noixoaa. [Iporpamma no ¢usmke COOTBETCTBYET
tpeboBanusiM ®I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yiapTaraM OOydYeHHsI, a TAaKKe YYUTHIBAET HEOOXOIMMOCTh pean3alliil MEXIPEAMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE 1M M3y4YeHUs (U3HKU Ha YPOBHE CpeIHEro ooOIiiero oOpa3oBaHMs, MIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIC, MeETallpelIMEeTHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIC Pe3yibTaThl OCBOCHUS Kypca PU3MKH HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «Pusnka» 1o rojgam o0ydeHusl.

®u3rka Kak HayKa 0 HauOoJjee O0IIKX 3aKOHAX MPUPOIBI, BEICTyIas B KaueCTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KaloIeM MHDE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOIUN [Jis €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U ABJICHUH, N3y4aeMbIX
XUMHeH, Ouosioruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTMIl B cdepe DSHEPreTHKH, TPAHCIOPTAa, OCBOEHUS KOCMOCA, IMOJIYYEHHUS] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U JIpyrux. M3yueHue Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0ydaromuxcs, B GOpMUpOBaHUE YMEHUH
INPUMEHSTh HayYHBIH METOJI TO3HAHUS MPH BBHIIIOJTHEHUN MU yUEOHBIX HCCIEIOBAHUH.

B ocHoBy kypca pusuku 11t ypoBHsI CpeiHET0 0011ero 00pa3oBaHUs MOJIO0XKEH Pl UJICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (M3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBUM C HEll MaTepuan Kypca UMK 0ObeJUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSX MaT€pPHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoJIb30BaHHE T'yMaHUTapHOTO
noTeHuuanta GU3N4ecKoil HayKu, OCMBICIICHHE CBSA3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U YKOJIOTHYECKUMU MpoOIeMamMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX IPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes skonozuzayuu peanusyercs MOCPEICTBOM BBEJICHHS DIIEMEHTOB COJEPKaHMS,
MOCBAUIEHHBIX 3KOJIOTMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs po0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepkKHEBBIMU 3JIEMEHTaMHU Kypca (U3MKHM Ha ypOBHE CpeaHEero obuero oOpa3oBaHUsS
SBISAIOTCS (u3uUeckue Teopuu ((HOpMHUPOBAHHME MPEACTABICHUNA O CTPYKTYpe IMOCTPOCHHS
¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HaYYHbIX SIBJICHUN U IIPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (DM3MKU pealln3yeTcs MPEexkJIe BCEro 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAILHON JeATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJB30BAaHUE CHCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
1a00paTOPHBIX paboT, KOTOphIE B MporpamMme 1o (usnke oOBEAUHEHBI B OOLIUH CIHCOK
YUEHHUYECKUX NPAKTUYECKUX padoT. BrlgeneHne B ykazaHHOM IEpeyHe J1adOpaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSL M OLEHKH, OCYIIECTBISETCS YYaCTHHKAaMH OO0pa3oBaTeIbHOTO
npolecca UCXOsl U3 0COOEHHOCTEH IUIaHUPOBaHUs U OCHaleHUs kabuHera ¢usuku. Ilpu sTom
o0ecrieunBaeTcsi OBJIAJICHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHue yaenseTcs peleHUI0 pacu€THBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3HYECKOH MOJIEINbIO,
MO3BOJISIOIINE NMPUMEHSATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OIHOTO pasjerna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aeioB. /i1 KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM
ABJISIIOTCSL 3aJjaHUs Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karollel JKU3HHU, TpeOylolMe BbIOOpa (QHU3MUECKOW MOAETH A CUTyalMH MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepualbHO-TEXHUYECKOMY
oOecrieyeHHnI0 y4yeOHOro mporecca 0a30BbI YpOBEeHb Kypca (U3MKH Ha YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3ydyaThCs B YCJOBUSAX NMPEIMETHOro KaOuHeTa (DM3MKHU WIH B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO KA. B kabunere
(Gu3HKH T0JKHO OBITH HEOOXOAMMOE 1ab0paTOpHOE 00OPYIOBAHUE ISl BHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 1O (U3UKE YUYEHHUUECKUX IPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyaoBaHue.

JleMoHCTpaniioHHOE 000py/IOBaHWE (POPMUPYETCSI B COOTBETCTBUU C TPHUHIIAIIOM
MUHHMAaJIbHOH JOCTaTOUYHOCTH M 00ECTIeUMBaeT IMMOCTAHOBKY TEPEUMCICHHBIX B MPOrpamMMe I10
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAaHUS HM3Y4YaeMbIX SBJICHUH M IPOLECCOB,
HIMIUPHYUECKUX U PYHIAMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaboparopHoe 00opyAOBaHUE ISl YUEHWYECKUX MPAKTUYECKUX PabOT (GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B Pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOPHOrO OO0OpYyNOBaHMS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LEJIAMU U3Y4YEeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY H3YUEHHUIO

IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEACTAaBICHUI O HAyyHOM MeETOJe TMOo3HaHus U (OPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

¢dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa W3y4EeHHUS OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SBICHUS C HCIIOIH30BaHHEM (DH3UYECKUX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

(dbopMHpoBaHUE TPEACTABICHUN O PO (PU3MKH Ui Pa3BUTHUSA JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHUM.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3a7ad B IpoIecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CpeIHEro o01Iero o0pa3oBaHus:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO (GU3UKY, JJIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3KKY U 3IEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS A OOBSICHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS NPAKTHUUYECKUX PpELICHHH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHHS PAa3JIMYHBIX 33Jad C SBHO 3aJaHHON (u3mvecKon
MOJICNIbIO, 3a/lay, IMOApPa3yMEBAIOIIUX CAMOCTOSTEILHOE CO3/laHue (PU3MUECKOU
MOJIeJIU, aJIeKBATHOW YCJIOBHSIM 3a]1a4H;

MOHMMaHHUEe (PU3UYECKHX OCHOB M MPUHIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3MUECKUX
DKCIIEPUMEHTOB, aHallM3a W  UHTeprnpeTanuu  uUHpoOpmManuu,  ONpeaeseHUs
JIOCTOBEPHOCTH IOJyYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCIIOBUH JJISI Pa3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKON
JIEATEIIbHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHB) Ha YpPOBHE CpefHEero oOiero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 vacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEJb JelaeT BBIOOp MpOBEACHUs 1a0OpaTOpHBIX padoT u
OTIBITOB C YUYETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yYatOIINXCsl.



COJAEPKAHUE OBYYEHUA
11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrositHHBIE MarHuThHL. B3auMozelcTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpMHIUI Cynepno3UMU MarHUTHBIX 1OJIeH. JIMNHUY MarHUTHOU
uHAyKuuy. KapTrHa TuHUM MarHUTHON MHAYKLMU NOJIS IOCTOSIHHBIX MarHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMHM MHIYKUUMU MarHUTHOTO IOJIA
JUIMHHOTO IIPSIMOrO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJIyJib U HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBicHHE. J[BHKEHHE 3apsyKECHHOM 4YacTULBl B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne DIIEKTPOMAarHUTHOM MHAYKIUHU. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKLUUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazest.

BuxpeBoe siiekTpudeckoe moJie. OJIEKTPOABMIKYIAs CWIA HMHIAYKUUH B IPOBOJHUKE,
JBIKYILIEMCS IIOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIE€HHE CAMOMHIYKIIMU. DJIEKTPOABUIKYILAsl CUJIa CAMOMH Ty KIIUH.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUThIl, JJIEKTPOJIBUTaTelb, YCKOPUTENN 3JIEMEHTAPHBIX YaCTUILl, UHAYKIIMOHHAS TEYb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM T1OJIEM.

JIMHUM MHIYKIIMM MAarHUTHOTO MOJIS.

B3aumoneicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM MHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABMXKYILIEH CHIJIBI MHAYKIMM OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MOTOKA.

SIBieHure caMOMHTyKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

M3y4eHre MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue JeNCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Paznen 5. Kosiedanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koaieoanus

Konebarenbnast cuctema. CB0OOOAHBIE MexXaHWYeCKHWe KoJyebanus. [‘apMoHMueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebGanuil. IlpyXMHHBIT MasTHUK.



MareMaTHuecKkuii MasTHUK. YpaBHEHHME rapMOHMYecKHX kojeOanuii. [IpeBparienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbublif koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B HACATbHOM
KOJIeOATeIbHOM KOHTYype. AHAJNOTHs MEXIYy MEXaHWYECKMMHU M 3JCKTPOMAarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHH B HICATbHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHyXIeHHbIE MeXaHUUYECKUE KOJeOaHus.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMArHUTHBIE KOJIEOaHMS.

ITepemenHbIil TOK. CUHYCOMIAIbHBIM NIEPEMEHHBIM TOK. MOIHOCTh NEPEMEHHOIO TOKA.
AMITIUTYJHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancopmarop. I[IpousBoactBo, nepegaya W NOTPeOJIEHUE 3IEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKME PUCKH IpU IPOU3BOJCTBE AIeKTpo3Hepruu. KynpTypa wucnonab3oBaHus
AJIEKTPOIHEPIUU B IIOBCEAHEBHOM KU3HU.

TexHnyeckue yCTpONCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TEHEpaTOp IEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojieOaTeNbHOM CUCTEMBI (IPYKUHHBIA MM MaTeMaTH4eCKUM
MasITHHK).

Habmroienue 3aTyxaroniux KoiaeOaHui.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOeOaHUI.

HabGmonenue pezonanca.

CB00OOHBIE IEKTPOMArHUTHbBIE KOJIEOaHMs.

OcuusuiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HAalpsDKEHMsT OT BPEMEHM) s
AIIEKTPOMAarHUTHBIX KOJIEOaHUM.

Pe3onanc npu mocnenoBaTeIbHOM COEAUHEHUN PE3UCTOPA, KAaTYIIKH MHAYKTUBHOCTH U
KOH/JIEHCATOopaA.

Mogenb TUHUY 3IIEKTPOIIEpPEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hccnenoanue 3aBUCMMOCTH NEpUOa MAJIBIX KOJI€OaHUI rpy3a HA HUTHU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne IEPEMEHHOIO TOKa B LENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAHUNHbBIE 0TIHbL

MexaHnyeckue BOJIHBI, yCI0BHs pactpocTpaneHus. [lepuon. CkopocTh pacpocTpaHeHus
U JMHa BojHbl. [lomepeuHsle M MpojoJibHbIE BOJIHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMSI M3JIyUEHUS DJIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHrtanus BekTopoB E, B, V B anekrpomarHuTHOW BosHe. CBOMCTBA 3JIEKTPOMarHUTHBIX
BOJIH: OTpa)K€HHE, IMpeJIoMJIeHHe, moysipu3anus, audpakuus, uHrepdepenuns. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[lkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHeHne 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpyHLIMIIBI pagUOCBS3H U TeNEBUACHUA. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHNE OKPYIKAIOIIEH Cpebl.



TexHUuUecKue yCTPOMCTBA M NPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yJIBTPa3ByKOBasi JMarHOCTUKAa B TEXHUKE M MEAMLMHE, pajgap, paAuONpUEMHMK, TEJIEBU30D,
anTeHHa, tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebromieecs Te0 Kak HCTOYHUK 3BYKA.

HaOnronenue oTpaxxeHus U NpeoMIeHU MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOnroneHue cBSI3M TI'pDOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJIOM M 4acTOTOH
Kosie0aHui.

HccnenoBaHue CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJsipu3aus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmonnHeiiHoe pacipocTpaHeHHEe CBETa B OJHOPOIHOM cpee.
JIyd cBera. ToYEUHBII UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbl OTpaxxeHHs cBeTa. [locTpoeHune H300pakeHUN B IIIIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHBI IpeJOMJECHHs cBeTa. AOCOJMIOTHBIA IOKa3aTellb
npenomiieHusi. llonHoe BHyTpeHHee oTpakeHue. IIpeaenbHbIl yrojg MHOJHOTO BHYTPEHHEIO
OTpaXKEHHUS.

Hucnepcus ceera. CinoxHbli coctaB 6eoro cera. L{Ber.

CoOuparomue M pacceuBarolue JUH3bl. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasi CHila TOHKOM JIH3bI. [locTpoeHune n3o0paxeHuili B coOMparomux U pacCenBarOIINUX
nuH3ax. @opMyia TOHKOW JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH F€OMETPHUUECKON ONTUKH.

BonnoBast ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJIOIeHNsT MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT BYX CHH(A3HBIX
KOTE€PEHTHBIX HCTOYHHKOB.

Hudpakuus cBeta. JludpakunoHHas pemérka. YciaoBHe HAOMIOJEHHUS TJIaBHBIX
MaKCHUMYMOB IIpH [aIeHUU MOHOXPOMATHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

ITonsipusanus ceera.

TexHuueckne yCTpOWCTBa M TPAKTHYECKOE IPUMEHEHHE: OYKH, JIyma, (oToarmapar,
NPOEKIMOHHBIN anmapar, MHKpPOCKOH, TEeJIEeCKOI, BOJIOKOHHAs OITHKA, JU(PpPaKLUOHHASA
peméTka, oJsIpouI.

Jlemoncmpayuu

[TpsimonuHeHOe pacnpocTpaHEeHHe, OTpakeHHWEe U MperoMieHue cBeTa. Onrtuueckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpaskeHHe. Mojienb CBETOBOIA.

HccnenoBanue CBOWCTB N300paKEHU B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue naTepdepeHIinm creTa.

Habmonenue nugpakiuu ceera.

Habmonenue nucnepcun cBeta.

[TosrydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Torydenue ciekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

HabmioneHue nonsipu3aiuy cBeTa.



Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol
N3mepenne mokazaresst mpeIoMIICHHUS CTEKJIA.
HccnenoBanue CBOMCTB M300paKCHUIA B JIMH3aX.
HabGnronenue qucnepcuu certa.

Pa3znen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEILHOCTH
['panuubl NMPUMEHUMOCTH KJIACCHMUYECKOM MeXaHWKH. [locTymaTel cnenuansbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBeTa B Bakyyme, MPUHIUI
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILCHUE JIUHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIbI.
CBs13b Macchl ¢ SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTUIIBI. DHEPTHs OKOSI.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmol KGAHMOBOI ONMUKU

®otonbl. ®opmyna [Inanka cBsi3u sHEprun (HOTOHA C €r0 YACTOTOH. DHEPTHs U UMITYJIBC
doToHa.

OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dororddekra. YpaBuenue Diinmreitna mia Gotodddexra. «Kpacnas rpanuna» gporodddexra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue yCTpONCTBA M MpaKTHUECKOe NpuUMeHeHHe: (PoTosnaemMeHT, (OTOAATUUK,
coNlHeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToaddexra.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnsiTel Pezepdopna mo paccesHuto o -uactuul. [lmanerapHas
mozens atoMa. Iloctynatel bopa. 3nyuyenue u nornomeHue GOTOHOB NpU HEpexoje aToMa ¢
OJIHOTO ypOBHS B3HEpruuM Ha JApyroil. Buasl cnektpoB. CHnekTp YpOBHEW S3HEpPruM aroma
BOJIOpOJA.

BonnoBele cBolicTBa yactull. Bonnel ne bpoinsa. KopmyckynspHO-BOIHOBOW Ayaau3M.

CnoHTaHHOE U BBIHYKJIEHHOE U3ITyUEHHE.

TexHuueckne yCTpPOMCTBA MW NPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIA AaHAJIN3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nuHeRvaTbiX CIEKTPOB U3JTyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe sa0po



OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpsITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paAuoakKTUBHOTO U3TYUYSHHUS.
CsaoiicTBa anbda-, 6era-, ramma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OpraHU3MBI.

OtkpeiTue npoTOoHa W HeiltpoHa. HykinonHas monens sapa IeiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacniaz. DIEKTpPOHHBIN W MO3UTPOHHBIM OeTa-pacnaj. ['amma-usnydeHue. 3akoH
PaAMOAKTUBHOIO pacnajia.

DHeprusi CBSA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

SInepusle peakuuu. [lenenue u CUHTES SAED.

Snepusiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SAECPHOU
SHEPIreTUKU. DKOJOTUYECKHE ACTIEKTHI SI€PHON SHEPreTUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.

OyHIaMeHTallbHbIE B3auMOJIeHCTBUS. EquHCTBO (pru3myeckoil KapTHHBI MUpA.

TexHuueckue yCTpONCTBAa U NMPAKTHYECKOE NMPUMEHEHHE: J03UMETp, Kamepa Buibcona,
AJIEpHBIN peaKkTop, aTOMHasi boMOa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOLINX YACTHUII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3MKH

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHoe U MHPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMHH.

Bun 3Bé3gHoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

Conneunas cucrema.

Connue. Conneunass axktuBHOCTh. Mcrounumk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPHUCTHKU. Jluarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3N TJIaBHOU
nocie0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXKAECHNN U 3BoaroLu CoJlHIA U 3BE3/. DTambl KU3HU 3BE3L.

Mneunsiii [TyTs — Hammma ["anaktuka. [lonosxenne u nemwxenne Connna B ['amaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoii. 3akon Xa06na. Pazberanue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmionenust HeBOOpYKEHHBIM TJ1a30M C MCIIOJIB30BAaHUEM KOMITbIOTEPHBIX MPUIOKEHUN
JUISL OTIpEIeNIEHHs] MOJIOKEHHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3MS
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon JlyHsl, ruianet, Mneunoro Ilyrtu.

O0o0maroniee NnOBTOpeHHE

Posnb Qu3MKM W acTpOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUECKOW, COLMAIbHON U
THUUECKON cdepax MesATEJbHOCTH 4YeNIOBEKa, poJlb W MecTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTHUHE MHpa, pOJib (u3NYecKoil Teopud B (GOPMUPOBAHUU



npecTaBiIeHu 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MHpa B 0OLIEM psAy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuenmne kxypca ¢usuku 6a3oBoro ypoBHsS B 11 Kkilacce OCymIeCTBISieTCS C YYETOM
COJepXKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMd MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOrO ITO3HAHMSL:
SBJICHHE, HAay4HbIM (akr, rumores3a, (uznyeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (YHKLUU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HX
NPOCKIIMH Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
NPU3HAKYA TOJ00MS TPEYTOJIbHUKOB, OTPEACTICHNE TUIOMIAAN TUIOCKUX GUTYp U 00BEMa Tell.

buonoeusn: snexkrpuueckue SBIEHUS B JKUBOM mHpupoje, KojeOaTelbHbIE IBM)KEHUS B
KUBOW IpUPOJE, ONTUYECKHE SBJICHHMS B >KMBOM NpuUpoje, ACHCTBUE pajualldid Ha >KUBBIE
OpTraHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPHUCTAJUTMUYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3aJI€KH MarHUTHBIX PyH, POTOCHEMKA 3eMHON
MOBEPXHOCTH, MPEJICKa3aHUE 3eMIIETPSICCHU.

Texnonoeusn: MTMHUM BIIEKTpOIepeaad, TeHepaTop MEPEeMEHHOTO TOKA, dJIEKTPOJIBUTATEb,
UHIYKIMOHHAs Iedb, pajap, paauoNpUEMHHUK, TeIEeBU30p, aHTeHHa, Tenedon, CBU-meus,
IPOEKIMOHHBIH armapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMid, TIO3UTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJULHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILecTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIUOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)KJIaHCKOTro OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OIICHMWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOrO Oy IyIIero;

4) 3¢TEeTHYECKOTr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOUYAs CTETUKY HAYYHOTO TBOPYECTBA, IPHCYIIETO
¢u3nueckoil Hayke;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymaymiei
npodeccun 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KyJIbTYphl, OCO3HaHHE TJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (PU3UKeE;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO ACSITEIBHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

[lo3HaBaTe/bHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckue JeiicTBUA:

CaMOCTOSITENILHO (POPMYIIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabaThIBaTh MJIaH PEIICHUS MTPOOJIEMBI C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKH ITOCJICICTBUI JCSITCIBHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJHATH pPa0OTy B YCIOBHSX pPEATLHOTO, BHPTYaTbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3oBble ucciienoBaTebCKHe JeiiCTBHS

BIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSATUSAMH W MeToAamH (pu3mdeckoin
HayKW;

BIIJICTh HABBIKAMHU YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIICHHs 3a1a4
buznYeCcKOro cofepxKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJICTh BHJIAMHU JICATSIBHOCTH IO IOJTYYCHHIO HOBOTO 3HAHUS, €r0 HWHTEPIPETAIIHH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH,

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3WpOBaTh 3a7ady, BBIABUTATh
TUTIOTe3y €€ pelIeHHs, HaxXOJUTh apTryMEHTHI IS JOKa3aTelIbCTBA CBOUX YTBEPKICHHH,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,

AHAIM3UPOBATh TIOMYYEHHBIE B XOJE peHIeHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYyIHPOBATH COOCTBEHHBIE 33/J1a4d B OOpa30BATEIBHOM JCSATEIHHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBISATH IOHWCK, aHaJlIW3, CHUCTEeMAaTH3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
PCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPraHuM3allMOHHBIX 3aJda4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3NIU4YHBIX QopMmaTax ¢ Y4ETOM
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaIH3aI1H.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSL:

OCYILECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESATEIBHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlUi U CMATYaTh KOH(INKTHL;

pPa3BEPHYTO U JIOTMYHO M3JIararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ NOCTHMKEHHIO: COCTAaBIATH IUIAH JACHUCTBHUM, PaCHpElesaTh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJIOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYyalLUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITHh MHUIIMATHBHBIM.

PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIE 1eiICTBHA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JEATEIBHOCTh B 00JacTu (GpU3MKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pElLIeHHE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHHUIO OSPYAULMHM B 00JaCTH  (DUBHKH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTypHBIN YPOBEHb.
CaMOKOHTPOJIb, YMOIHOHAJIbHBIN HHTELIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIHOKH.

B mporiecce qocTrkeHHs THYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI cpeAHero oluiero oopa3oBaHus y OOy4arOlUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKJIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTHUX,
YYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTb KOH(IUKTHL.

MNPEIMETHBIE PE3YJIBTATHI

K xonny oOyudenus B 11 kJacce npeaMeTHble pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAYyYHOW KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTHUH, B MPAKTHUYECKOH
JEeSTEIbHOCTH JIFOJIeH, IEI0CTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3HUECKUX MOAeNe: TOYeUHBIN
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETA, SJEpHas MOJEIb aTOMa,
HYKJIOHHAsi MOJIeJTb aTOMHOTO si/ipa MU pelIeHnH (PU3NUECKUX 3a/]1a4;

pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKH M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKIMS, JAEUCTBUE MarHUTHOIO IIOJII Ha IPOBOAHMK C TOKOM M JBIKYILIMMICS 3apaf,
AIIEKTPOMAarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
nperomiieHue, HHTepdepeHuus, audpakuus U MOJNSIpU3alUsg CBETa, JUCIEpCUsi CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOr0
CIIEKTpa aToMa BOJ0pPOJIa, ECTECTBEHHAsI U MCKYCCTBEHHAsl PallOaKTUBHOCTD;

ONMCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKUE,
JNEKTPUUYECKYIO NMPOBOJUMOCTD PA3IMYHBIX CPEN) U DJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (PU3MYECKHE BEIUYMHBL AJIEKTPUUYECKHM 3apsi, cuja TOKa, OSIEKTPUYECKOe



HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBRIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CHIIa,
paboTa TOKa, WHAYKIHUS MAarHUTHOTO ToJs, cwia Awmmepa, cuina JlopeHa, MHIYKTUBHOCTh
KaTyIIKH, SHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOJa M YacToTa KoieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHJla TOKa B MPOLIECCe TAPMOHHYECKHUX 3JIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU OMUCAHUHM MPABUIBHO
TPAKTOBATh (PUIUYCCKUI CMBICT HCIOJNIB3yEMbIX BEIUYMH, MX OOO3HAYCHUS W CIUHUIIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUYHHY C IPYTUMH BEIIMIMHAMH,

ONKCHIBATh M3yUEHHbIE KBAHTOBBIC SBJICHHS U TPOLECCHI, HCIONB3Yd (U3HUECKUE
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIyJIbC (OTOHA, TMEPHOJ| TOJypacmhaaa, SHEPTHsl CBSI3UW AaTOMHBIX SJAEp, MPU ONHUCAHUU
MPAaBWJIBHO TPAKTOBATh (U3MYECKUN CMBICI WCIOIB3yEMbIX BEIHYMH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMUYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NYECKON BEJTMYHHBI;

AHATM3UPOBATh (U3NYCCKUE IPOIECCHl M SBICHUS, UCIONB3Ys (U3MUYSCKUE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TIOCIEAOBATEIIPHOIO W IMAPALICIBHOTO COCIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKLWH, 3aKOH
OPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHEe OHWHITEWHA I (oTodh(dEeKTa, 3aKOH COXpPAaHCHUS DHEPrUH, 3aKOH
COXPAaHCHHUS HWMITYJIbCA, 3aKOH COXpPAHCHHs DSJCKTPUYECKOrO 3apsiia, 3aKOH COXpaHEHUS
MacCcOBOI'O 4YHCIa, MOCTyJIaThl bopa, 3aKOH paJMOaKTUBHOTO pacmajia, MpU 3TOM pa3inyaTh
CIIOBECHYIO (POPMYJUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIpaXEHUE U YCJIOBHS (TpaHUIIBL,
o0acTu) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJICHUE BEKTOPA WHIYKIIUH MArHUTHOTO TOJISI MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTH U OMUCHIBATh N300paKeHHE, CO31aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JTHH301;

BBITIOJTHATH JKCIIEPUMEHTBI TI0 HWCCIICJOBAHUIO (DH3UYECKUX SIBJICHHH W TIPOIECCOB C
UCTIOJIb30BAaHWEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH: Tmpu 3TOM  (HOpMyIHpOBaTH
npobiieMy/3amadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTH OMBIT M (JOPMYITUPOBATH BHIBO/IBI,

OCYIICCTBIISATh TIPSIMBIE W KOCBEHHBIC W3MEPCHHS (DU3MYECKHX BEIWYWH, TPH ITOM
BEIOMpATh ONTUMAIBHBIN CIIOCOO W3MEPEHUS W HCIOJB30BaTh W3BECTHBIE METOIBI OIICHKU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCTIOIB30BaHUEM MPSIMBIX U3MEPEHUN:
IIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJIbTAThl MOJYYCHHON 3aBHCHMOCTH
(GU3HYECKUX BEIIMYMH B BHJE TaOMWI] M TpaduKOB, JejaTh BBIBOABI IO pe3ylbTaTaM
WCCIICJIOBAHHS,

coOnrofaTe mpaBuiaa O€30MacHOrO TpyJa MPU TPOBEACHUHM HCCIENOBAHUN B paMKax
y4e0HOr0 JKCIIEPUMEHTa, yYeOHO-HUCCIICIOBATEIbCKOH M MPOCKTHOW  JEATEIBHOCTH C
UCIIOJTb30BaHUEM U3MEPHUTEILHBIX YCTPOHCTB U JIAOOPATOPHOTO 000PYI0BAHHS;

pemate pacu€THbIC 3aa4ll C SIBHO 3a/JlaHHON (U3UYECKOW MOJENbI0, HCIONIb3YS
dbuznyecKkre 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAlIM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UUIECKYIO
MOJICJTb, BBIJICIATh (PU3NYCCKUE BEIMYMHBI W (OPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOJIMTH PAcUETHI M OIICHUBATH PEATbHOCTH ITOJTYICHHOTO 3HAYCHHS (PH3UYECKON BEITHUNHBI,

peliaTh KayecTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMUECKH HEMPOTHUBOPEUHBYIO IIETIOYKY
paccyXJIeHUI ¢ OMOPOi Ha U3yUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMS;



UCIONIb30BAaTh NPU PELICHHMH Y4YeOHbIX 3ajjad COBpPEMEHHble HH(OpPMAalUOHHbIE
TEXHOJIOTUU JUI TIOUCKA, CTPYKTYPHPOBAHHWS, MHTEPIIPETAMN W TPEACTABICHUS Y4eOHOU H
HAYYHO-TIONYJISIpHOW HMH(OpMAIuM, NOJYYSHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJTyYaeMyt0 HH(pOpMaIIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MacHOT0 MCIIOJIb30BAaHMs B TOBCETHEBHON KU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HAyKH, B 00bSICHEHHE IIPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKUE 3HAHMUA 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIIEHUH C TPHOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIEH, INIAaHUPOBATh PaboTy
TPYNIbl, pAlMOHAIBHO pacHpelessiTh OOS3aHHOCTH U IUJIAHUPOBATh JEATENBHOCTh B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

YueOHO-MeTOANIECKOE 00ecTIeueHHe

1. Msikumes I'.51. bByxosues b.b, Corckuiit H.H. ®usuka 10.Yuebnuk. bazoBsiii
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TEMATHYECKOE IINTAHUPOBAHUE

11 KUIIACC
N HamMeHoBamme KosunvecTBO 4acoB JJIeKTPOHHbIE
(ungposbie)
n/ pa3jiejioB U TeEM Bcer  KoHTpOJIbLH IIpakTnyeck
I NporpamMmMsbl 0 ble padoThI ue padoTbl 00pazoBaTeLHbIE
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
MarauTHoe ToJIe. bu6mmoreka [IOK
1.1 DJIeKTPOMArHUTH 11 1 3 https://m.edsoo.ru/7f41c
ast UHAYKIHS 97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHndeckue u bubmuorexa [JOK
2.1 9JIEKTPOMATHUTH 9 1 https://m.edsoo.ru/7f41c
bI€ KOJIEOAHUS 97c
MexaHndeckue u bubmuorexa [JOK
2.2 AIIEKTPOMAarHUTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJIHBI 97c
bu6mmoreka [IOK
2.3 Ontrka 10 3 https://m.edsoo.ru/7f41c
97c
Hroro no pazneny 24

Pa3nen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI
crnenuaabHOM
3.1 Teopuu
OTHOCHUTEJIEHOCT
51

Hroro no pazneny

4

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c
97c

Pasznen 4. KBAHTOBAS ®U3UKA

DIIEMEHTHI bubnmoreka [JOK

4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
OIITHKH 97c

4.2 Ctpoenue aToma 4 bubnnorexka [JOK



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c
97c

4.3 ATOMHOE SApO

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c
97c

DJIEMEHTHI bubnmoreka [JOK
5.1 ACTPOHOMHH U 7 1 https://m.edsoo.ru/7f41c
acTpou3uku 97c
Uroro no pazneny 7

Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

0O606m1aoLIee bu6mmoreka [IOK
6.1 e 4 https://m.edsoo.ru/7f41c
MOBTOPEHUE
97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB I10 68 4 7

I[TPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHME

11 KJIACC
No KounyecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
11/-11 Tema ypoka Beero KonrTpoabubie IIpakTuueckue fI[:;:eHI/Iﬂ o0pasoBaTejibHbIe
padoThI padoTbI pecypcbl
[TocTosiHHBIC MATHUTHI ¥ HX
B3aUMOJIeicTBHE. MarHUTHOE TI0JIE. bu6mmorexa [IOK

1 . 1
BekTop MarHuTHOM MHTYKIIUH. https://m.edsoo.ru/ff0c9778
JInHMM MarHUTHOM UHAYKIIMU
MaruauTtHoe 1nose NpoBOJHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubnnorexa [HJOK
B3aumoeiicTBre POBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yueHue

3 MarHIETHolso noiﬂ KaTy'IHKI/IyC 1 1 bubmorexa IOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MAarHUTHOTO TOJIS HA
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccnenoBanue AeiCTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)»

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBIKYIIYIOCS 3aPSKEHHYIO 1 bubnmoreka [JOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JIopeHia

6 DNIeKTPOMAarHuTHasE MHIYKIHUS. 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

IToTok BEKTOpa MarHUTHOMN
uaaykiuu. 2J1C nHaykiuu. 3akoH
3JIEKTPOMArHUTHON MHIYKIIMH
®dapages

JlaboparopHas pabota
«HccnenoBanue sIBJICHUS
AJIEKTPOMATHUTHON MHTYKIIH)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. fBIEHUE
camounaykiuu. J/C
CaMOMHIYKIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIEKTPOMAarHuTHOE I0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIEKTPOMArHHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTapHBIX YACTHII,
WHIYKIHOHHAS [1eYb

10

O6o0matomuii ypok « MarHutTHoe
noJie. DIIEKTpOMarHuTHas
I/IHJIYKIII/ISI»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

11

12

KonTponbhas pabota no teme
«MarnuTHoe 1noe.
QHCKTpOMaFHI/ITHaﬂ HUHAYKIOUSD

CBo0OoIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnueckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

bubnmnoreka [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

JlaboparopHas paboTa
«HccnenoBanue 3aBUCHMOCTH
HeproIa MajlbIX KojieOaHui Tpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenpHbIi KOHTYD.
CBO0OOTHBIC IIEKTPOMArHUTHBIC
KOJIcOaHHS B MICATHbHOM
KoJicOaTeIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHHUCCKUMH K
SJICKTPOMAarHuTHBIMHA KOJIe0aHUsIMU

®opmyina Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATIBHOM
K0J1e0aTeIbHOM KOHTYpe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch820

bubmuorexa [JOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasnenue o 3aTyxaromux
Kosie0aHusX. BeIHyX1eHHbIE
MeXaHUUYECKUE KoJaeOaHMsl.
Pe3onanc. BeinyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cbhh86

17

[IepeMeHHBIH TOK.

CuHycou1anbHbIN epeMEHHBIN TOK.

MoIHOCTb IEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA Y HANIPSHKEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IponssocTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUIECKOTIO

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JIMHUH JIeKTpoIiepe1ad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE NIEKTPOIHEPIUU.

20 Kynbrypa ucnons3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU
MexaHuueckre BOJIHBI, YCIOBUS

acrpoctpaneHnus. [lepuon.
21 FC):KOPPOCTTI;ppaCHpOCTpaI;)ICHiﬂ u Bubmiorexa LIOK
https://m.edsoo.ru/ff0cca54

JUIMHa BOJIHBL. 1lonepeunsie n
MPOJIOTILHBIE BOJHBI

99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bubnuorexa [JOK
3ByKka. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIEeKTPOMAarHUTHbIE BOJIHBI, UX

23 CBoﬁcha u ckopocts. [lkana Bubmorexa IOK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIOCBA3U U

24 tTeneBuaeHus. Pazsurue cpencts
cBsa3u. Pagnonokanus

o5 KonTponbnas padora «Konedanus u bubnnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE pacpOCTpaHEHHE

26 CBETa B OJIHOPOJHOM Cpejie. bubnuotexa [JOK
Todeunsblii HCTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa

97 OTtpaxeHue cBeTa. 3aKOHbI bubnmnorexa [JOK

OTpPAKCHUSA CBCTA. HOCTpOCHI/IC

https://m.edsoo.ru/ffOcd4e0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

M300paKeHUH B IIIOCKOM 3epKaJie

28

29

30

[Ipenomnenue cpeta. [TonHoe
BHYTpPEHHEE OTPAKEHUE.
[IpenenbHbIi yroia noJHoro
BHYTPEHHETO OTPAKEHUS
JlaGopaTtopHas paborta «3mepeHue
MOKa3aTelIsl IPEJIOMIICHHSI CTEKIIa»
JIunzel. [TocTpoenune n3o00pakeHui

B JINH3C. CDOpMy.TIa TOHKOM JIMH3HI.
YBenuueHue JUH3bI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd7f6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

bubmuorexa [JOK
https://m.edsoo.ru/ffOcddle

31

JlaGopaTtopHnast pabota
«HccnenoBanue CBOMCTB
U300paXeHUI B TUH3AX)

32

Hucniepcus cBera. C0XKHBII cOCTaB
6enoro csera. L{Bet. JTabopaTopHas
pabora «Habmronenue aucnepcun
CBETa»

33

34

Wntepdepenuus ceta. Audpaxius
cBeta. [ludppaxnuonHas pemeéTka
[ToriepeyHOCTHh CBETOBBIX BOJIH.
[MTonsipuzanus ceera

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ced2?2

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTuyeckue npudoOpsl U yCTPOHCTBA
U YCJIOBHSI UX O€3011aCHOTO
IPUMEHEHUS

36

['paHuIIBI TPUMEHUMOCTH
KJIaCCUUECKOI MEXaHUKH.
[ToctynaTel cnenuaibHON TEOPHUHN
OTHOCHUTEIBLHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCHUTEIBHOCTD

37 OJIHOBPEMEHHOCTH. 3aMeIJICHHUE bubmorexa HOK
https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHHUE JITTUHBI
OHeprus U UMIYJIbC
38 pensITUBUCTCKON yacThlibl. CBA3b bubmuoreka [IOK
MaccChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKost
KontponbHas padora «OnrHKa.
39 OCHOI]:LI cneupII)aanoﬁ TEOPUU bubmorexa [JOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIILHOCTHY
40 ®otonbl. Dopmyina [1nanka. bubnuoreka [IOK
DHeprus U uMITyJbe GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE
41 Q)OTclja@(beKTa. OHBII[TLI A.T. Bubmiorexa LIOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodrdpdexra. YpaBHeHHE
42 3I>'IHHITe§Ha nnq:[(bq)omaq);ema. Brbmiorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdppexra
aBiieane ceera. OnwiTe! [1. H.
43 JJE[[€6GI[€B3. Xumuueckoe JeficTBue bubmorexa [JOK
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTaa u
MPAKTUIECKOE IPUMEHEHHE!
44
dboTornemMeHT, GOTOATIHK,
COJIHEUHas OaTapest, CBETOIUO/
45 Pemenue 3amau no reMe « IJ1€EMEHTEI bubmuoreka [JOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
46 Mogenb atoma TomcoHna. OTBITHI bubnuotexa [JOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

Pesepdopaa no paccesauto o-

qaCTHII. HJ'IaHCTapHaH MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK

4 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noriouieHue GOTOHOB

48 MIpH Mepexo/ie aTomMa C OJTHOTO bu6mmoreka [IOK
YPOBHSI SHEPIMH Ha Ipyroi. Busl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnoBble cBoiicTBa yactuil. BonHbI

49 ne bpoits. Kopnyckynsipao- bubnnoreka [JOK
BOJIHOBOH Jtyanu3Mm. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3TyUYCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnsitel Pezepdopaa no bubnnoreka [JOK
OTIPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZIMOaKTUBHOTO U3ITYUYCHHS
CgoiicTBa anbda-, 6era-, raMma-

51 u3nyueHus. Bnusaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

59 W3otomnsl. Anba-pacna. bubnnoreka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnan. ['lamma-u3nydeHue
DHeprus CBSI3U HYKIOHOB B Spe.

Snepusle peakunu. A nepHblit Bu6morexa LIOK

53 peakrop. [IpoOieMbl, TEPCIIEKTHBEI,

HKOJIOTUYECKUE ACTIEKTHI AIEPHOI
SHEPTeTUKHU

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

56

DeMeHTapHble YacTullbl. OTKpPBITHE
no3uTpoHa. MeTo/1bl HaOIIOIeHUS U
pPErUCTpaluK dJIEMEHTAPHBIX
yactull. Kpyribiii cton
«DyH1aMEHTaJIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
$u3nUecKoil KapTHHBI MUPaY»

Bun 3Bé3anoro Heba. Co3Be3aus,
SIpPKUE 3BE31bI, IUIAHETHI, UX
BuguMoe asmxeHue. ConHeuHas
cucTreMa

Comnuue. ConHeuHast akTUBHOCTb.
Nctounuk sueprun CosHia v 3BE311

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKHU. 3BE3IBI TIIABHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
cTpoenue 3BE311. CoBpeMeHHbIe
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sposrorun CoaHIa U 386311

58

Muneunsiii [IyTe — Hama
lNanakTtuka. [Tonoxxenue n
nerxenne ConHna B ["anakTuke.
lNanmaktuku. YEpHbIe ABIPHI B sApax
raJIaKTUK

59

Bcenennas. Pas0Oeranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukToBO€ H3MyUYeHUE.
MertaranakTuka

60

Hepemennsie mpoOaemMsl



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHH

61

62

63

64

KoHnTtposbHas pabota «DJIeMEHTHI
ACTPOHOMHMH U aCTPOPUIUKI

O6o6matomuii ypok. Pons dpuzukn
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax NesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuit ypok. Pois u Mecto
(bU3HUKHN U aCTPOHOMHUH B
COBPEMEHHOI HAYYHOU KapTHHE
Mupa

Ob6o6maromuit ypok. Posb
buznyeckoit Teopuu B
dbopMUpOBaHUU TIPENICTABICHUI O
buznuecKoil kKapTUHE MUpa

65

66

O6o06matomuii ypok. Mecto
busznYeCcKOi KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAY4HBIX
HpeJCTaBIeHUN 0 MPUPOE
PeszepBHBIil ypok. MarautHOe 1oste.
DNeKTpOMarHUTHASE MHTYKITHS

67

68

Peseprubriit ypok. Ontuka. OCHOBBI
ClielIMaIbHON TEOPUU
OTHOCUTEIIBHOCTH

Pesepunsiit ypok. KBantoBas ¢usuka.

OJIEMEHTHI ACTPOHOMHUU U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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