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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma o pu3uke 6a30BOTO YPOBHS HA YPOBHE CPEIHETO 001Iero 00pa3oBaHus pa3padoTaHa
Ha OCHOBE IOJIOKEHMM M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelbHOM
nporpammel, npenctaBieHHbix B @I'OC COO, a takke ¢ yd€rom deaepanbHOi paboueit
porpaMMbl BOCIMTAaHUS M KOHILENUMH IpernojaBaHus ydeOHoro mnpeamera «®dusuka» B
oOpa3oBaTenbHbIX opranuzauusax Poccuiickoit ®enepauny, peaqus3ylOUMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Conepxanue mporpamMMmbl 1Mo (pU3MKE HAMpaBiIeHO HA (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHbI MUpa obyvaromuxca 10—11 kimaccoB npu o0ydeHun ux ¢usnuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATENIbHOCTHOrO Tmoxaxoxa. IIporpamma 1o ¢u3MKe COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
cBsi3ell (M3UKU C €CTEeCTBEHHO-HAy4YHbIMM Y4eOHBIMH IpenMeTamMu. B Hell omnpenensiorcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0Iero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOCHUS Kypca (PU3MKH: TMYHOCTHBIE, METANpeIMETHbIE, IPEeMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢u3uKe BKIOYAET:

o IUIAaHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (pu3MKu Ha 0a30BOM YPOBHE, B TOM 4YMCIIE
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

o cojiepkanue yueoHoro npeamera «Dusmkay 1o rojgaM o0ydeHus.

®du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJBI, BBHICTyHash B KayeCTBE y4eOHOTO
IpeaMeTa B LIKOJIEe, BHOCUT CYLECTBEHHBIH BKJIAJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Uil E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ounonoruel, gusmdeckoir reorpadueir u acrpoHomueil. Mcnonap3oBaHue U akTUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE pa3HOOOPAa3HBIX TEXHOIOT UM
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOMCTBaMHM U Ipyrux. M3ydyenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B (hopMupoBaHHe
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (OpMHUpOBaHHE YMEHUN MNPUMEHSTh
HAYYHbII METOJ] MO3HAHUS ITPH BHIMOJIHEHUH UMHU YY€OHBIX UCCIICIOBAHUIMA.

B ocHOBY kypca ¢u3uku uisi YpOBHSI CpeaHEro oOmiero oopa3oBaHUs TOJIOXKEH P HACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cCOOTBETCTBUU C HEH Kypc SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ Hell Martepuan Kypca (GU3MKU OOBETUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpMHpPOBAHHME TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes eymanumapuszayuu. EE peanusanus NpeAnoyiaraeT HCIO0Jb30BaHHE TI'yMaHUTapHOTO
noTeHnrana Gu3ndeckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOIIEeCTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaomoii nanpasnennocmu. Kypc Qu3umku mnpeamnojaraeT 3HaAKOMCTBO C IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes okonocuzayuu  peamusyeTcsi TIOCPEACTBOM  BBEJIEHHUS JJEMEHTOB  COJAEpIKaHMS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a TakKe 00CyKIeHHs MPoOJIeM palliOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)KHEBBIMU JIEMEHTaMH Kypca (M3HUKHU Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHus SIBISIIOTCS
¢usnueckue Teopun (GOpMHpPOBAHUE MPEACTABICHUA O CTPYKTYpE MOCTPOSHHS (HU3MUYECKOM
TEOPHH, POJIM (PYHJAMEHTAIbHBIX 3aKOHOB U NPHHLMIIOB B COBPEMEHHBIX INPEICTABICHUSIX O



MPHUPOJIe, TPAHUIIAX MIPUMEHIUMOCTH TEOPHUH, JUISl ONMHMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUU U
MIPOIIECCOB).

CHUCTeMHO-IEITETbHOCTHBIN MOJIX0A B Kypce (U3MKU pearu3yercsi NMPEekIe BCEro 3a CuéT
OpraHu3aIy YKCIEPUMEHTAIbHON NEATENbHOCTH oOyuatouuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUECHHUYECKUX NPAKTUUYECKUX palboT. BeigeneHue B yka3aHHOM IepeyHe 1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHUSMHU IPOBOJIUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbmoe BHUMaHuE ynemsieTcs pelIeHUIO pacuéTHBIX M KaueCTBEHHBIX 3ajaad. Ilpu stom mis
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a7aud C SBHO 33JaHHON (pU3MUecKod MOJelnbio,
MO3BOJIAIOIINE IPUMEHSATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jielia Kypca,
TaK U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHH W IPOIECCOB B
OKpYXarollel >Ku3HH, TpeOyromue BbiOOpa (U3MUecKOW MOJeNu A CUTyallud HpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuun ¢ tpedoBanusmu ®I'OC COO k marepHalbHO-TEXHUYECKOMY O00ECIeUeHUI0
yaeOHOro npoiecca 6a30BbIi ypOBEHB Kypca (DU3WKH Ha YPOBHE CPEAHETO 00IIero oopa3oBaHus
JMOJKeH M3y4yaThCsl B YCIOBHSX TMPEAMETHOTO KaOuHeTa (U3MKM WM B YCIOBUAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTo LWKIa. B kabuHere ¢u3nku
JOJKHO OBITh HeoOXoauMoe J1abopaTOpHOE OOOpYIOBaHUE sl BHITIOJHEHHS YKa3aHHBIX B
nporpaMme 1o (Gpu3rKe yIeHHUECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHOHHOE 000pyI0BaHHE.
JleMoHCTpaloHHOE 000pyAOBaHUE (POPMUPYETCSI B COOTBETCTBUH C MPUHIIMIIOM MUHUMAJIbHOU
JIOCTaTOYHOCTH M OOECHEeYMBAET IIOCTAHOBKY IEPEUYUCICHHBIX B IporpaMMe Mo (usuke
KITFOUEBBIX JEMOHCTpPALU AJIS UCCIIEIOBAHUS U3YYaeMbIX SIBICHUN U MPOIIECCOB, SMITUPHUUECKHUX
U QyH/ITaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE A YUYEHHMUECKUX MPAKTHUECKUX padboT (opMHUpyeTcs B BHJE
TEMaTHYECKUX KOMIUIEKTOB M oOecleynBaeTcss B pacu€Te OJHOr0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOEHbI HAa KOMIUIEKCHOM MCIIOJIb30BAaHUM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE HU(POBBIX Ta00OpaTOPHIl.

OCHOBHBIMU LEJIIMU U3YYEHUS PU3UKU B 001IIEM 00pa30BaHUU SABISIOTCS:

o (dbopMHpOBaHKE UHTEPECA U CTPEMIICHHUS 00YYAIOIUXCS K HAYYHOMY U3Yy4EHHIO TPUPO/IHI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

o pa3BUTHE TPEJICTaBICHUH O HAy4HOM METOJe TMO3HaHud U  (opMUpOBaHUE
HCCJIEIOBATENILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

. (dbopMHpOBaHHE HAYYHOT'O MHPOBO33PEHHUS KaK pe3yjbTaTa M3yueHHs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

. (dbopmHpoBaHUE YyMEHUI OOBACHATH SBJICHUS C MCIOJIb30BaHUEM (PU3MUECKUX 3HAHUH U
HAy4YHBIX JI0Ka3aTEbCTB;

o (dbopMupOoBaHUE MPEACTAaBIECHUN O POl (U3MKU JJIS Pa3BUTHUS JIPYIHX €CTECTBEHHBIX

HAayK, TCXHUKH U TEXHOJIOTHIA.

JlocTikeHue 3TUX Lieel o0ecreunBaeTcsl pelieHHeM CIIEAYIOIIMNX 3a/1ad B MPOLIecce N3YUYeHUs
Kypca (pU3UKU Ha YpOBHE CPETHEro O0IIero 00pa3oBaHus:

o npuoOpeTeHre CUCTeMBbl 3HaHUM 00 O0mUX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (DU3UKY, DNIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U
3JIEMEHTHI aCTPOPU3UKH;

. (dhopMUpOBaHHE YMEHU MPUMEHSATH TEOPETUUESCKUE 3HAHUS 11 O0BSICHEHHS (PU3HMUECKUX
ABJICHUM B IIPUPOJEC U U IPUHATHUS IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOMU KU3HH;



. OCBOEHHE CIIOCOO0B PEIICHUS PA3INYHBIX 337a4 C IBHO 331aHHON (PU3NYECKON MOJIETIBIO,
3aja4, MOJAPAa3yMEBAIOUINX CaMOCTOSATENbHOE CO3JaHue (PU3UUECKOW MOJEH, aJeKBaTHON
YCJIOBUSM 33/1a4U;

° IIOHMMAaHUC (1)I/I3I/I‘ICCKI/IX OCHOB W IIPUHOUWIIOB I[CﬁCTBHH TCXHUYCCKUX YCTpOﬁCTB n
TEXHOJIOTHYCCKHUX IMIPOUECCOB, UX BIUAHNA Ha OKPYKAIOMIYIO CPEAY,
L4 OBJIAACHUC MCTOAAMU CaAMOCTOATCIBHOI'O0 IUIAHUPOBAHHA U IIPOBCACHUA (I)I/ISI/I‘ICCKI/IX

OKCIIEPUMEHTOB, aHalli3a W WHTEpIpeTanud WHQPOPMAIUU, ONpPEIeNIeHUS JTOCTOBEPHOCTH
MOJIyYEHHOTO PEe3yJIbTaTa;

. CO3JIaHUE YCJIOBUW JUISl PAa3BUTUS YMEHUW IMPOEKTHO-HCCIIENOBATENBCKOM, TBOPUYECKOMU
JESTSIILHOCTH.

Ha n3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs OTBOIUTCS
136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezielnto), B 11 kacce — 68 yacos (2 yaca B HEJIEIO).
[Ipennaraemelii B mporpamme no (u3uke IMepeueHb J1a00paTOPHBIX U IMPAKTUYECKUX padboT
SIBIIICTCS. PEKOMCHJIOBAaHHBIM, YYHTEIh JEJIaeT BBHIOOP MPOBEICHHS J1ab0paTOpHBIX padoT U
OTIBITOB C YUETOM UHIUBUAYATBHBIX OCOOCHHOCTEH 00y4aromuXxCsl.



COJAEP)KAHUE OBYYEHUA

Pa3nes 1. DinekTpoamHamuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrosiHHbie MarHUThHl. B3anMoAEMCTBHE MOCTOSIHHBIX MarHuTOB. MarHutHoe mnosne. Bekrop
MarHUTHOM MHAYKIUU. [IpUHIMO Cyneprno3uiuy MarHUTHBIX Tojed. JIMHUM MarHUTHOM
uHayknuu. Kaptuna aiMHui MarHUTHOM MHYKIIUHU TTOJISI IOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oJie IpoBOJIHUKA ¢ TOKOM. KapTuHa TMHUI MHIYKIMU MarHUTHOTO TOJIS JUTMHHOTO
MPSIMOTO MMPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOAHUKA, KATYIIKH ¢ TOKOM. OIBIT DpcTeaa.
B3anmoneiicTBre MPOBOJAHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna JlopeHua, e€ MOIysb W HampaBiieHHE. J[BUKEHHE 3apsSyKEHHOW YacTUIIbl B OJJHOPOJIHOM
MarHuTHOM noje. Padora cubl JlopeHna.

SIBneHne  37eKTpOMarHUTHOM  WMHAyKOuU. [loTOk  BeKTOpa  MarHUTHOM  MHAYKIUU.
DIEeKTPOABMKYIIAS CUJIa MHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHOU uHaykuuu dapazes.

BuxpeBoe nsnekTpuueckoe mojie. OIEKTPOABWXKYIIAsS CHUJIAa HHAYKUMA B HPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[TpaBuio Jlenna.

NHaykTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJICKTPOABIIKYIIAs CHJIA CAMOUHTYKIIAHU.

DHeprusi MarHUTHOT'O TOJIs1 KaTYHIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue  yCTpoHMCTBA W MPAKTHUYECKOE MPUMEHEHHWE: IOCTOSIHHbIE  MarHWThI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.
Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumozeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHre HMeKTPOMArHUTHON WHIYKITUH.

IIpaBumno Jlenna.

3aBUCHUMOCTD AJIEKTPOJBIKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH U3MEHEHUSI MATHUTHOTO TTOTOKA.
SIBneHne caMOMHIYKIUU.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

N3yueHne MarHuTHOTO NOJIsI KaTYLIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON UHAYKIUH.

Pa3nen 2. KosiebaHusi M BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KO1e0anus

Konebarenbnas cucrema. CBOOOAHBIE MeXaHWUECKHUE KoneOanus. ['apMoHnYecKkue KojaeOaHusl.
[Tepuon, wacrora, amrmutyna u ¢dasza koneOanuid. [Ipy>kxuHHBIA MasTHUK. MaTemMaTH4YeCKUi
MasiTHUK. YpaBHEHUE FrapMOHHUYECKUX Konebanuil. [IpeBpaiieHue sHEpPruu nNpu rapMOHHYECKHUX
KOJICOQHHSIX.

Konebarenbupiit  koHTYp. CBOOOJIHBIE DJEKTPOMArHUTHBIE KONEOAHWS B  HJICATHHOM
KoJeOaTeIbHOM KOHTYpe. AHAJOTUA MEXIYy MEXaHWYEeCKUMH H  DJIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYDE.

[IpencraBinenne o 3aTyxalomMx KojeOaHUsX. BBIHYyXIEHHBIE MEXaHHYECKHE KoJeOaHus.
Pe3onanc. BeiHy)€HHBIEC 3JIEKTPOMArHUTHBIC KOJICOAHMS.



ITlepemennblii TOk. CHHycCOMIanbHBIH NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSYKEHUS.

Tpancopmarop. IlpousBoxncTBo, mepenadya W MOTPeOJCHUE DIEKTPUUECKOW SHEPTHH.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKHU3HU.

TexHudeckue ycTpocTBa M IMPAKTUYECKOE NPUMEHEHUE: JIEKTPUUYECKHI 3BOHOK, I€HEepaTop
IIEPEMEHHOT'0 TOKA, JIMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoJIeOATENbHON CHCTEMbI (NIPYKUHHBIM WM MaTeMaTU4YeCKUI
MasITHHK).

HaGmronenue 3aryxaromux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6ntonenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSPKEHUS. OT BPEMEHM ) JUIs AJIEKTPOMAarHUTHBIX
KoJie0aHui.

Pe3onanc npu mociieoBaTeIbHOM COEIMHEHUM PE3UCTOpa, KaTyIIKHM HWHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopenb JIMHUY 3JIEKTPOoIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomuol

HccnenoBanue 3aBUCIMOCTH IIEPHO/Ia MAJIBIX KOJIeOaHM Ipy3a HAa HUTH OT JUTMHBI HUTH ¥ MacChI
rpysa.

HccnenoBanue NepeMEHHOIO TOKa B LIENM U3 IOCJIEI0BAaTEIIbHO COEAMHEHHBIX KOHJAEHCATOpa,
KAaTYUIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHumHbsle 60JIHbL

Mexanudeckue BOJHBI, yCIOBHsS pacnpocTpaHeHus. Ilepumon. CkopocTe pacnpocTpaHEHUs u
nHa BoTHBL [lonepednsie u mpoaobHbIe BOHBL UHTepdepentius u iudpakiiyus MeEXaHMIeCKIX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHbIE BOJIHBL. Y CIOBUS M3JIYyYEHUsS DIIEKTPOMAarHUTHBIX BOJIH. BzanmnHas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHMe, TpeJoMJeHHe, Tmonspu3anus, audpakuus, wuHTepdpepenuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[[Ikana 31eKTpOMarHUTHBIX BOJH. [I[puMeHeHHe S71eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
IIpuHIMIIBI paInoOCBA3H U TeleBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHu4yeckne yCTpPOWCTBA M TPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, PaAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromieecs: Teo Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus: ¥ NpeaoMIIeHHs] MEXaHUYECKUX BOJIH.

Hab6monenue nunatepdepeHnn u AUGpaKkiiud MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

Habnronenue cBsi3u rPOMKOCTH 3ByKa U BRICOTHI TOHA C aMIUTUTYAON U YaCTOTON KOJICOaHHIA.
HccnenoBaHue CBONCTB AJIEKTPOMArHUTHBIX BOJH: OTpa)KeHUE, MPEIOMIIEHHE, MOJIsIpU3alus,
nudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMoanHelHOE paclpOCTpaHEHUE CBETa B OJXHOPOAHOM cpene. JIyu
cBera. TOYEUHBI UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300paxeHnit B IIIOCKOM 3epKaje.



[Ipenomnenue cBeta. 3aKOHBI MPEJIOMJICHUSI cBeTa. AOCONIOTHBIA IMMOKa3aTellb MPEeTOMIICHHUS.
ITostHOE BHYTpeHHEe oTpakeHue. IIpenenbHbIi yroi MoMHOro BHYTPEHHETO OTPAKEHUS.
Hucniepcus ceera. CnoxkHbIi coctaB 6eoro csera. L{Ber.

CoOuparomue u paccenBarouiye JMH3bl. ToHKas auH3a. DOKYyCHOE PACCTOSIHME M ONTHYECKas
cuiia TOHKOW JimH3BL IlocTpoeHne n300pakeHuil B COOMPAIOMIMX W PACCEHMBAIOUIMX JIMH3AX.
®opmyiia TOHKOHM JIMH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. MHTepdepenuus cBera. KorepeHTHble MCTOYHHMKHU. Y CIIOBHS HAOJIIOJICHUS
MaKCMMYMOB 1 MUHUMYMOB B MHTE€P(PEPEHIIMOHHON KapTUHE OT JABYX CHH(A3HBIX KOI€PEHTHBIX
VCTOYHUKOB.

Hudpakuus ceera. AudpaxnmonHas pemerka. Y caoBrue Ha0I0IeHHS TTIaBHBIX MAKCUMYMOB TIPU
1a/IECHU MOHOXPOMATHYECKOr0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHE: O4YKH, Jymna, ¢oTroammnapar,
IIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIMOHHAs PEIIETKA,
HOJIIPOU L.

Jlemoncmpayuu

[TpsaMonuHeiHOe pacnipocTpaHeHHe, OTPAXKEHHE U NpesioMiieHne cBeta. OnTuyeckue npuoopsl.
ITonmHoe BHyTpeHHEE OTpaxkeHue. Mojieab CBETOBOAA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTephepeHIINN CBETA.

Habmonenue nudpaxiuu cera.

HaOnronenue nucnepcuu cBeTa.

[TosryueHue cekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yeHue criekTpa ¢ HTOMOLIbIO AU(PAKIIMOHHOMN PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepeHnue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Habmronenue qucnepcuu certa.

Pa3nen 3. OcHOBBI CIeIIHAJILHOW TEOPUU OTHOCUTEILHOCTH

I'paHuubl TPUMEHUMOCTM  KJIACCMYECKOW MexaHUKW. IlocTymarel cneuuanbHOW TEeOopUu
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTh MOJYJISI CKOPOCTHM CBETa B BakyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.

OTHOCUTEIHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKpAIlEHUE JJTUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CB43b MACChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Pa3znen 4. KanToBas pusunka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. ®opmyna [lnanka cBsi3u sHEPTUH (POTOHA C €TI0 YACTOTOM. DHEPTHUS U UMITYJIHC (POTOHA.
OtkpeiTue u uccienoBanue ¢oroddpdexra. OnbiTel A. I'. CromeroBa. 3akoHbl (hoTodPdexTa.
VpaBuenne DitnmTeitHa 1751 Gotodddekta. «KpacHas rpanuia Gorodddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHYECKOE IEHCTBHUE CBETA.

TexHUUecKue yCTpoHCTBa U MPAKTUUECKOE TPUMEHEHHe: (POTOAIEMEHT, (POTOJATUNK, COTHEUHAs
OaTapest, CBETOIUOI.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTorddexra.



Cseroauog.

CounneuHnas Oatapes.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. OnbiThl Pezepdopna mo paccesuuro o -yactuil. [lmanerapHas Mojaenb
atoma. [loctymnarel bopa. M3nyuenue u noriomienue (GOTOHOB MPH MEPEXOJE aToMa C OJHOTO
YPOBHS SHEPruM Ha Apyroil. Bunsl ciekTpoB. CHekTp ypoBHEH 3HEPIMM aTOMa BOAOPOJA.
BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KoprnyckyispHO-BOJIHOBOM Jyaiu3M.
CHoHTaHHOE U BBIHY)KJICHHOE U3JIyYEHHUE.

TexHnueckue ycTpocTBa U MPaKTUYECKOE IPUMEHEHHUE: CIIEKTPAJIbHBIN aHalu3 (CIIEKTPOCKOII),
Ja3ep, KBAaHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnroneHue nuHeyaTbIX CEKTPOB U3ITyYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HabGntonenue nuHeRvyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTHI, JO0KA3bIBAIOIINE CIIOKHOCTh CTPOEHMs sjpa. OTKpBITHE DPATUOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpenenenuto cocraBa paauoakTUBHOro u3nydeHus. CpoiicTBa anbda-,
Oera-, raMMa-u3aydeHus. BinsHue panoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTxkpbITHE IPOTOHA U HelTpoHa. HykiionHas monens siapa ['eitsenOepra—VBanenko. 3apsin sapa.
MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnaa. ONEKTpOHHBIH M MNO3UTPOHHBIM OeTa-pacnan. ['amma-usznydyeHue. 3akoH
PaauOaKTUBHOIO pacIaja.

OHeprus cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTE3 SAED.

SAnepubiii peakrop. TepmosaepHblil cunTe3. [IpoOaeMbl U MEPCHEKTUBBI SJIEPHON SHEPreTHKH.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU SHEPTeTHKU.

OnemMeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUILI.

@dyHnaMeHTaIbHbIE B3auMoelcTBus. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHu4eckne yCTpoiCTBa U MPAKTUYECKOE IPUMEHEHHE: T03UMETP, Kamepa BuiibcoHa, saepHbIi
peakTop, aToMHast 6oMba.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 5. DieMeHTBI ACTPOHOMHUHM M ACTPOPU3UKHU

OTtanel pa3BUTUA acTpoHOMUH. [IprKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE aCTPOHOMMUM.

Bun 3Bé3anoro Heba. Co3Be3ausi, apKkue 3BE3MbI, INIAHETHI, X BUIUMOE ABMKCHHUE.

ConHeynas cucrema.

Connue. ConHeyHasi akTUBHOCTh. McTounuk sHeprun ConHia u 3BE3/. 3BE3/bI, UX OCHOBHbBIE
XapaKTEepUCTUKHU. JluarpaMma «CHEKTPaJIbHBIM KJIACC — CBETUMOCTBY». 3BE3IbI TJIABHOM
MOCJIEIOBATEIbHOCTH.  3aBUCMMOCTh  «Macca — CBETUMOCTb» Il  3BE31  TJIABHOM
MIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. CoOBpEMEHHBIE MPEACTABIECHUS O
MPOUCXO0KACHUH U 3BoToIUU CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3].

Mneunsiii [lyte — nama [Namaktuka. [lomoxenue n aBumxenune Comnma B ['amaktuke. Turbl
rajaktuk. Paguoranaktuku u kBazapbl. YEpHbIE ABIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacimupenune Beenennoii. 3akon Xa66ma. Paz6eranue ramaktuk. Teopus bonbiioro
B3pbIBA. PENuKTOBOE M3IIyUeHHE.



Macmtabnas cTpykrypa Beenennoit. Meraranaktuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnooenus

HaOnroneHuss HEBOOPYKEHHBIM TIJ1a30M C MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUNA IS
OTIpeNieNIeHUs] TIOJOKEHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IUS
CeBepHOro nomymapus 1 sipKue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, muianer, Maeunoro Ilytu.

O6o0maronee NOBTOpeHNE

Ponp pu3Wku U acTpPOHOMUU B SKOHOMHYECKOM, TEXHOJIOTHUYECKOM, CONMATBLHOW M ATUYECKON
cdepax IesSTeIbHOCTH YeI0BEKa, pojib U MECTO (PU3UKU M ACTPOHOMUU B COBPEMEHHON HayyHOH
KapTHHE MHpa, PoJib (U3UUECKOH TeoprH B (OPMHUPOBAHUU MPEICTABICHHH O (HU3NUIECKOMH
KapTHHE MHpa, MeCTO (hpU3MUeCKOl KapTHHBI MUpPa B OOIIEM Psly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O IIPUPOJE.

MexnpeaMeTHbie CBSI3H

W3yuenue kypca ¢usuku Oa3oBoro ypoBHA B 11 Kiacce ocymiecTBiaseTcss € y4€TOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJOrMM, XHUMUH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnusie nonsamus, CBSI3aHHbIE C U3YYEHUEM METOJIOB HAyYHOTO MO3HAHUSA: SIBJICHHUE,
HAYYHBIH (akT, runore3a, pu3nveckas BETHMUMHA, 3aKOH, TEOPHsI, HAOIIOICHHE, SKCIICPUMEHT,
MOJIEJIMPOBAaHUE, MOZEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMBI YpaBHEHHH, TPUTOHOMETPHUYECKUE (DYHKIIMU: CUHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPBI U UX TPOEKIIMH HA OCU
KOOpJIMHAT, CJI0)KEHHE BEKTOPOB, MPOM3BOAHbBIC 3JIEMEHTAPHBIX (PYHKIMH, IPU3HAKU MOA00HS
TPEYroJbHUKOB, ONpE/IeIeHNE TUIOAAN INIOCKUX GUryp U 00bEMa Tell.

buonozus: snekrpuyeckue sBICHUS B KUBOW IpUpOJE, KoJjeOaTenbHbIE IBUKEHHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU NIPUPOAE, ACUCTBUE PaUallMU HA )KUBBIE OPraHU3MBI.
Xumus: CTpOEHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3MBbI
00pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIEKTPATIbHBIN aHaIN3.

l'eocpagpua: MarHUTHBIE TONMIOCA 3€MIIM, 3alie)kKM MAarHUTHBIX pPYA, (POTOChEMKA 3E€MHOM
IIOBEPXHOCTH, NPEACKA3aHNE 3eMIIETPSACEHUM.

Texunonoeus: IJWHUAW DIIEKTpoOINlepeaay, TEHEpaTop IEePEeMEHHOr0 TOKa, 3JEKTPOJBUTATEllb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHasl OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yuebnoro npeamera «@usnka» Ha ypoBHE cpegHero odmiero oopazoBanus (0a30BbIi
YPOBEHB) TOJDKHO OOECIICYHTh JIOCTHIKCHUE CICIYIOIIMX JUYHOCTHBIX, METAlPEIMETHBIX H
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImaHOCTHBIE pE3YyJbTaThl OCBOCHHSA YydeOHOro mpeamera «@Pu3MKa» JOKHBI OTpaXKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUI, COOTBETCTBYIOUIMX TPAAMLMOHHBIM LIEHHOCTSIM  POCCHUIHCKOro  OOIIEeCTBa,
paciIMpeHre >KU3HEHHOTO OIbITa U ONbITA AESITENLHOCTH B IMPOILIECCE Pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTH TPAXKIAHCKOW MO3UIIUN O00YYArOIIErocsi Kak aKTHBHOI'O M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 0OIIECTBa;

OPUHATHE TPATUIMOHHBIX  OOIICYEIIOBEUECKUX TIyMAaHHUCTUYECKHX M JEeMOKPATUYECKHX
IIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO [JESTEIbHOCTh B HHTEpEcax TIpakJaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aMMOJICHCTBOBAThH C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C WX (QYHKIUSAMU U
Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOILIEHUE K IOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSM POCCHUHCKHX YUYEHBIX B
obnactu GU3UKKA U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUUECKOI0 TIOBEJICHUS;

CHOCOOHOCTh OLIEHMBATh CHUTYallUI0O W TMPUHUMATh OCO3HAHHBIE PELICHMs, OPHEHTUPYSICh Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUEHOTO;
0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas ICTETUKY HAyYHOI'O TBOPYECTBA, IMPHCYILEro
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K pa3InyHbIM cepaM MpodeccruoHalIbHON AeSITENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢u3uKOil W TEXHMKOW, yMEHHE COBepLIaThb OCO3HAaHHBIA BBIOOp Oyaymie mnpodeccun u
pean30BbIBaTh COOCTBEHHbBIE )KM3HEHHbBIE TUIAHBI,

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHHIO M €amMoOOpa30BaHUIO B oOJacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh ~ JKOJOTMYECKOM  KYyJIbTYphl, OCO3HaHHWE TIJI00AJBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUU B OKPYXKAIOIIECH Cpele Ha OCHOBE 3HAHMS LeJen
YCTOMYUBOTO Pa3BUTHS YETIOBEUECTBA;

paclIMpeHHe OMbITa JEATENIbHOCTH IKOJIOTMYECKOW HANpaBIEHHOCTH Ha OCHOBE HMMEIOIIMXCS
3HaHWI 110 PHU3UKE;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:



c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
(bU3MYECKON HAYKH,

OCO3HAHHE IIEHHOCTH HAyYHOH AESITeNbHOCTH, TOTOBHOCTH B TIpOIECCe H3ydeHUs (DU3UKU
OCYILECTBIISITH MPOCKTHYIO U UCCIIEOBATEIBCKYIO ESITEIbHOCTh HHIUBHIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jlornyeckue AecTBUA:

camMoCTOsITeNIbHO  (OPMYIMPOBaTh M aKTyaJU3UpoBaTh MpoljeMy, paccMarpuBaTh €&
BCECTOPOHHE;

ONpPENENATh UEIU ACSITEIbHOCTH, 33/1aBaTh IAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PM3NUCCKUX SBICHUSX;
pa3palaTeiBaTh IUIAH PEUICHHS MPOOJIEMbl ¢ YYETOM aHajin3a MMEIOIIMXCS MaTepHUadbHBIX U
HEMaTepUAITbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B IEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSM, OLICHUBATh
PHCKH TIOCITIEACTBUMN JAEATEIBHOCTH;

KOOPJAMHHUPOBATh W  BBINONHATH pabOTy B YCIOBUSIX peajbHOrO, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METO1aMU (PU3MUYECKOIN HAYKU;
BJIQJICTh HaBBIKAMHU y4eOHO-HCCIICIOBATEILCKON U TPOSKTHOM EATEIHPHOCTH B 00JaCTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB peIleHus 3anad
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMUS;

BIAJETh BUJIAMHU JESATEIBHOCTH IO TOJYYEHUID HOBOTO 3HAHMS, €ro HHTEpPIpPETalnu,
peoOpa30BaHMIO U MPUMEHEHHIO B PA3JIMYHBIX YIECOHBIX CUTYaIIUSIX, B TOM YUCJIE MIPU CO3/ITaHUN
yueOHBIX MPOEKTOB B 00JIaCTH (PUBHKH;

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJlM3UPOBATH 3a/1a4y, BBIJIBUTATh THUIOTE3Yy €&
pElIeHus, HaXOIUTh apryMEHTHI JJI 1I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh MapaMeTpbl
Y KpUTEPUU PEIICHUS,

aQHAJIM3UPOBATh MOJIYUYEHHBIE B XOJ€ PELICHUS 33J1a4l Pe3yJbTaThl, KPUTUUECKH OLIEHUBATh MX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTeIbHOMN ASSITETFHOCTH, B TOM YHUCIIE
pU U3Yy4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIa/ICTh HABBIKAMU TMOJy4YeHUs HHpOpMaK PU3UIECKOTO COACPKAHMS U3 UCTOUHUKOB PA3HBIX
THTIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh TMOWCK, aHaJu3, CHCTEMATHU3AIMI0 U WHTEPIPETAIHIO
uH(GOpPMAIIUU PA3IUYHBIX BHIOB U OPM MPEACTABICHUS;

OIICHUBATH JIOCTOBEPHOCTH MH(OPMAITNH;

WCIIONIb30BaTh CPEJCTBA MH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPraHU3allMOHHBIX 3a/Ja4 C COOJI0JICHHEeM TpeOoBaHUM
OPrOHOMUKHU, TEXHUKU OE30MAaCHOCTU, TUTHEHBI, PECYPCOCOEPEKEHHS, TPABOBBIX M ATHUYECKHUX
HOPM, HOPM HH(GOPMAITMOHHON O€30TTaCHOCTH;

CO3/aBaTh TEKCTHI (DU3MUYECKOTO COJCp)KaHUS B Pa3iIMYHbIX (popmarax ¢ ydéToM Ha3HAYCHUS
uH(pOpMallMl W LEJIeBOW ayAUTOpUM, BBIOMpas ONTHUMAIbHYIO (OpMY MpenCTaBICHHUS U
BU3yaJIU3aIUU.



KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYILECTBIISATH OOIIECHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU ACATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C HCIIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;
MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOTHI;

BEIOMpATh TEMATUKYy W METOJbI COBMECTHBIX JCHCTBHA C Y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

MPUHUMATH 1I€JIU COBMECTHOM JESATEIHbHOCTH, OPIrAaHU30BBIBATH U KOOPAUHUPOBATH JCHCTBUS 110
€€ IOCTUKEHUIO: COCTABJIATH IUIaH ACUCTBUM, paCIIPEAEIIATh POJIU C YUETOM MHEHUN YYaCTHUKOB,
00CyXJ1aTh pe3y/bTaTbl COBMECTHOM pabOThI;

OILICHMBATh KayeCTBO CBOETO BKJIa/a M KaXXJIOr0 y4aCTHHKA KOMaHAbI B OOIIMN pe3ysibTar IO
pa3pabOoTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IIPOEKThI, OLEHUBATh HAEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh MO3UTUBHOE CTPATErMUYECKOE MOBEACHUE B PA3IUYHBIX CUTYyalUsX, MPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE [1eiiCTBUSA

Camoopranu3anus:

CaMOCTOSITENIFHO ~ OCYIIECTBIIATH IO3HABATENBHYIO JESATEIBHOCTh B 00MacTu (U3MKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pEIIEHUs pPACUETHBIX M KA4EeCTBEHHBIX 3ajay, IUIaH
BBIMIOJTHEHHUSI TMPAKTUYeCKo paboThl ¢ Y4ETOM HUMEIOUIMXCS PECYpCcOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacmupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHUIH;

JIeNIaTh OCO3HAHHBIN BHIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ceOst OTBETCTBEHHOCTH 32 PEIICHHE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HPOPMHUPOBAHUIO W TPOSBICHUIO IPYAULIMU B 00MacTH (U3UKH, TTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINH YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyaIllMsiM, BHOCHUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HABbIKAMHU IO3HABATEJIbHOM peQIeKCMM KaK OCO3HAHHS COBEpILIAEMbIX JEHCTBUH U
MBICTUTENBHBIX MPOIIECCOB, X PE3YIbTaTOB M OCHOBAHMIA,

MCIIOJIb30BaTh NPUEMBI pe(IeKCHH JIJIsl OLIEHKU CUTYalllu, BbIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;

MIPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATH CeOsl, TOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€E PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B npouiecce nocTrkeHUs TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TPOTrPaMMBI IO (PU3UKE JIJIs1 YPOBHS
cpenHero oOmiero o0pa3oBaHusT y OOYYAIOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpPOBaHHOCTD:

CaMOCO3HAaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh OHUMATh CBOE AMOIIMOHAIEHOE COCTOSIHUE, BUAETh
HaIpaBJICHUS Pa3BUTHs COOCTBEHHON IMOITMOHAIBHOMN c(ephl, OBITh YBEPEHHBIM B ceOe€;
CaMOPETYJIMPOBAHHUSI, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE NOBEJIEHUE, CIIOCOOHOCTh aJlalTUPOBATHCSA K AMOLIMOHAIBHBIM M3MEHEHUSM UM IPOSBISAThH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHUBAIIMH, BKIIOYAIOIIEH CTPEMJICHUE K TOCTHKEHUIO LIETH U yCIeXy, ONTUMU3M,
WHULIUATUBHOCTb, YMEHUE ACHCTBOBATH UCXO/I U3 CBOMX BO3MOKHOCTEH;



OMIIaTHu, BK.]IIO‘-I@.IOI.LIGIZ CIIOCOOHOCThH TOHUMATh SMOIMOHAJIBHOC COCTOSAHUC APYIrUX, YUIUTBIBATH
€T0 IIPHU OCYHICCTBIICHUHN O6H.[€HI/I$I, CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKNBAHUIO,
COoMaJIbHbIX HAaBBIKOB, BKJIOYAIOIIHUX CIIOCOOHOCTH BBICTpAaNBATh OTHOIICHHA C JPpYIrHMHU
JIFOAbMU, 386OTI/ITBC${, IIPOABJIATE HHTEPEC U paspCliaTh KOH(l)J'II/IKTLI.

IHPEAMETHBIE PE3YJIbTATHI

K xoniry o0yuenus B 10 kiaacce npeMeTHbIC pe3yJIbTaThl Ha 0A30BOM YPOBHE JTOJIKHBI OTPAKAThH
c(hOpPMUPOBAHHOCTH Y O0YUAIOLITUXCSI YMEHUH:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MeCTO (pU3UKH B (DOPMHPOBAHHH COBPEMEHHON HayYHOU
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOMN TEXHUKH M TEXHOJIOTUH, B MPAKTUYCCKOU ACITETLHOCTH
JIIOJIEH;

VUUTHIBATh TPAHWIBl MPUMEHECHUS HM3YYCHHBIX (PU3NYCCKUX MOJENei: MaTepuaibHas TOYKa,
WHEpLHAIbHAs CHCTeMa O0TCYETa, aOCOIIOTHO TBEPAOE TEJIO, UACAIbHBIN ra3, MOJACIN CTPOCHHUS
ra3oB, KUJAKOCTEH M TBEPMABIX TEI, TOYCUHBIA DICKTPUICCKHUI 3aps]] IPH PEIICHUN (PU3UICCKIX
3a/1a4;

pacrno3HaBaTh (U3HUYECKUE SBIICHUS (TIPOIECCHI) M OOBSCHATH UX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHHUS BELIECTBA U JICKTPOJIMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJUHEHHOE JBIDKEHUE, CBOOOJHOE TAJCHHWE TeJ, IBHKCHHE TIO
OKPY>KHOCTH, WHEpPIIHS, B3auMoJieiicTBue Teil, AudQy3us, OPOYHOBCKOE JBHIKCHHE, CTPOCHHUE
KUJAKOCTEH U TBEPIBIX TeJl, H3MEHEHUE 00bEMa TeJI TIPH HArpeBaHUU (OXJIAXKICHHUH), TEIIOBOC
paBHOBECHE, HCIApEeHHEe, KOHJCHCAIUsS, IUIABJICHHE, KPUCTAIU3allds, KUIICHUE, BJIAYKHOCTH
BO3/lyXa, MOBBIIICHUE JTABJICHUS Ta3a MMPU €r0 HArPEeBAaHUU B 3aKPBITOM COCYE, CBS3b MEXKIY
napaMeTpaMH COCTOSIHHS ra3a B M30MPOIIECCax, dJICKTPHU3AIUS TeJl, B3aUMOJICHCTBUE 3aPsI/IOB;
OTHMCHIBATh MEXAHWYECKOE JBWIKCHHE, WUCIOJIB3Ys (DM3MYECKHE BEIUYHMHBI: KOOPJAHMHATA, MYTh,
nepeMenieHre, CKopocTb, YCKOPeHHe, Macca Tefa, CHla, UMITYJIbC Tella, KHHETUYecKasi SHEpTrus,
MOTCHIMAJbHAS JHEPrus, MEXaHWUYeCKas pa0doTa, MEXaHWYeCKas MOIIHOCTH, MPH OIHCAHUU
MPAaBUIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIHYWH, UX OOO3HAYCHHS U
SIMHHMIIBI, HAaXOJHUTh (DOPMYIBI, CBS3BIBAIOIINE MaHHYIO (PU3NYCCKYIO BEIIHUUHY C JIPYTHMH
BEJIMYHUHAMU;

OTHCHIBATh W3YYCHHBIC TEIUIOBBIC CBOMCTBA TN M TEIUIOBBIC SIBIICHUS, UCTIONB3YS (DU3HUSCKUC
BEJIMUMHBI: JaBlieHHWE Trasza, TeMIepaTypa, CpeaHsis KHUHETHYecKas OJHEpPrHsi XaoTHYECKOTO
JIBYOKCHHUS MOJICKYJ, CpPETHEKBaJIpaTWYHas CKOPOCTh MOJICKYJ, KOJUYECTBO TEIUIOTHI,
BHYTpEHHSISI dHeprus, paboTa raza, Kodp(GUIIMEHT MOJIE3HOTO JIEHCTBUS TEIIOBOTO JBUTATENS;
IPH ONMHCAHWH TIPABWJIBHO TPAKTOBATh (PU3NYCCKUI CMBICI HCIOJIB3YEMBIX BEJIIMUYWH, WX
0003HaYEeHHSI U €IMHULIBI, HAXOAUTH (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BETUUHHY C
JIPYTHMH BEITUIHHAM;

OMKCHIBATh M3YYCHHBIE DJEKTPUUECKHE CBOWCTBA BEIIECTBA M DJICKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe IoJe,
HANPSDKEHHOCTh  TIOJISI, TOTEHIMAl, PAa3HOCTh TOTEHIMANIOB; MPU OMUCAHWH MPABHIBHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIIONIB3YeMbIX BEIIMYMH, WX OOO3HAYCHUS U CIUHUIIGI,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;
AHATM3UPOBATH (PU3UICCKHE MTPOIIECCHI U SIBJIICHUS, HCITONIB3Ys (PU3HUECKUE 3aKOHBI ¥ TPUHIIHITHL:
3akoH BcemupHoOro Tsrotenwus, |, Il u |1l 3akonsr HeroTOHA, 3aKOH COXpaHEHHUS] MEXaHUYECKOM
SHEPTrUH, 3aKOH COXPAaHEHUS MMITYJIbCA, TPUHITAI CYIIEPIIO3UIIUN CHJI, TIPHHIIAIT PABHOIIPABHS
WHEPLIUATBHBIX CHUCTEM OTCUéTa, MOJEKYISIPHO-KHHETUYECKYI0 TEOPHIO CTPOCHHS BEIIEeCTBA,
ra3oBbIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECKOW SHEPTrUU TEIUIOBOTO JBMXKCHUS MOJIEKYT C
aOCONIOTHOWM  TeMmIepaTypoil, TepBBIA 3aKOH TEPMOJWHAMUKH, 3aKOH  COXpaHEHUs
IIEKTPUIECKOTO 3apsia, 3akoH KyiioHa, Ipy 3TOM pa3iiuvaTrh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BhIPAKECHUE U YCIOBUS (TPaHUIIbI, 00JaCTH ) TIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUILI JCUCTBUS MAIIHH, MPUOOPOB W TEXHUYECKHX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MAaCHOTO MCIIOh30BAHMS B IOBCEAHEBHOW KHU3HU;



BBITIOJHATh JKCHEPUMEHTHI TI0 HCCICNOBAaHUIO (DU3UYECKHX SIBICHUH U TMPOILECCOB C
UCTIOJIb30BAHUEM  TPSIMBIX M  KOCBEHHBIX HW3MEPEHUH, TpU O3TOM  (OPMYIHPOBATH
npo0iieMy/3aaqy v THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEATIOKEHHOTO
000pyI0BaHUsl, MPOBOJUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPSIMBbIE M KOCBEHHBIC M3MEPECHHS (PU3UYECKHX BEIHYMH, TIPU dTOM BBEIOMpATh
ONTUMAIILHBIA CIIOCO0 U3MEPEHUS] M HMCIIOJIB30BaTh M3BECTHBIC METO/Ibl OIICHKH MOTPEITHOCTEH
U3MEPEHHU;

UCCIICIOBATh 3aBUCHUMOCTH MEXIY (PH3UYECKUMHU BEIMYMHAMU C HCIIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATHh PE3yJIbTAThl IMOJYYCHHOM
3aBUCUMOCTH (DM3MYECKHUX BEITUYMH B BUJIEC TAOIHII U TpaUKOB, IENIaTh BEIBOJIBI IO PE3yJIbTaTaM
UCCIIC/IOBAHMS,

coOuo1aTh NpaBuiIa 0€30MacHOro TpyJa NMPU MPOBEICHUN HCCIICOBAaHUN B paMKaxX y4eOHOTO
HKCIEPUMEHTA, y4eOHO-MUCCIIEAOBATEIBCKOW M TMPOEKTHOW NESATEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U JJAOOPaTOPHOTO 000PYIOBaHUS;

pemaTh pacu€THBIE 33/a4M C SBHO 3aJlaHHON (U3WYECKON MOJEIbI0, UCHOIB3yd (pru3mueckue
3aKOHBI U TPHHIMUIBI, HA OCHOBE aHaIKM3a YCJIOBUS 3aJla4d BBHIOMPATh (PU3UYECKYIO MOJICIIb,
BBIICTISATh (PU3WYCCKUE BEIWYHHBI M (POPMYIBI, HEOOXOAMMEBIE JUIS €€ PEIICHUs, MPOBOIUTH
pacy€Thl U OLIEHUBATh PEAILHOCTH IMOJIYYEHHOTO 3HAUYCHUS (PH3HUUECKON BEITMYHMHBI;

pemarth Ka4eCTBCHHBIC 3a/ladl: BBICTPAWBATh JIOTHYECKH HEMPOTUBOPCUUBYIO IICTIOYKY
paccyKICHHUI C ONIOPOM HAa U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PH3HUCCKUEC SBIICHHUS,
WCIIOJIb30BATh MPHU PEIICHUN YIeOHBIX 33]]a4 COBpEMEHHBIC HHPOPMAIIMOHHBIC TEXHOJIOTHH IS
MIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMU U TIPEACTABICHUS YUSOHOH U HAYYHO-TIOMYJISIPHOM
uH(pOpMaIlMK, TIONYYCHHOW U3 Pa3IMYHbIX HWCTOYHUKOB, KPHUTUYCCKH aHAIU3HPOBATH
noJjy4aeMyro HH(opMaIuo;

MPUBOJIUTH TIPUMEPHI BKIIJa POCCUUCKHUX U 3apYOCIKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKHUE 3HAHUS MO (DU3MKE B TMOBCEIHEBHOW JKM3HH I OOCCIICUCHUS
0€30MacHOCTH TIpU OOpAIEHUH ¢ MPUOOPAMH U TEXHUYECKUMH YCTPOHCTBAMHU, JUISI COXPAHEHUS
3JI0POBBSI U COOITIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpPYXKAIOIIEH cpejie;

paboTaTh B TPYIIE C BBHIOJHCHHEM DPA3JIUYHBIX COIUAIBHBIX POJICH, IIAHUPOBaTh pPabOTy
TPYNIBL, PalMOHAIBHO PaCHpeleNsITh OOS3aHHOCTH U  IUIAHUPOBATh JCATCIILHOCTH B
HECTaHJAAPTHBIX CHUTYAIlHsX, aJICKBATHO OICHMBATh BKJAJ KaXKJIOTO W3 YYaCTHHUKOB TPYIIBI B
pelieHne paccMaTpuBaeMOi TPOOIEMBI.

K xonity o0yuenus B 11 kiacce npeMeTHbIE pE3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAKATh
c(OPMHPOBAHHOCTh y O0YJAIOIINXCS YMEHUI:

JEMOHCTPHUPOBAThH HA MPUMEPAX POJIb U MEeCTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHON HayYHOU
KapTUHBI MUPa, B PA3BUTUU COBPEMECHHOMN TEXHUKH M TEXHOJIOTUH, B PAKTUYCCKOU eI TCTLHOCTH
JFOJIeH, IETIOCTHOCTD U €IMHCTBO (PM3NYECKOM KapTUHBI MUPA;

VUUTBHIBATh TPAHMIIBI IPUMEHEHHUS N3YICHHBIX (PH3UYCCKUX MOJIEIICH: TOUCUHBIH JICKTPHUCCKHAN
3apsa, Jyd CBETa, TOUCYHBIA UCTOYHHK CBETa, AEpHAas MOJENh aToMa, HYKIOHHAs MOJEINb
ATOMHOTO Si/Ipa TIPH PeIIeHUH GU3NISCKUX 3a/1a4;

pacmo3HaBaTh (u3MUEecKHe sBICHUS (TPOIECChl) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
JJIEKTPOJIMHAMUKH M KBAaHTOBOUW (DM3HMKH: IJICKTpUYECKas MPOBOIMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAas
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOAHMK C TOKOM W JBIDKYIIUICS 3aps,
AIIEKTPOMArHUTHBIC KOJIEOAHUs U BOJHBI, MPSMOIMHEHHOE pacIIpOCTpaHEHUE CBETa, OTPAKEHUE,
nperomiieHue, WHTepdepeHnus, audpakius W IOJSIPU3ANHAS CBETa, JTUCIEPCHUS CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEIUATOro
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NICKYCCTBEHHAs Pa/INOaKTHBHOCTE;

OMKCHIBATh HW3YYCHHBIC CBOWCTBAa BemIeCTBA (DJIIEKTPUYECKHE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUUECKYIO TIPOBOJUMOCTh PA3JIMYHBIX CPEll) U AJIEKTPOMArHUTHBIC SIBICHHS (IIPOIECCHI),
UCTIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUUYSCKUN 3apsij, CWIa TOKa, SJICKTPHUECKOe



HaIpsOKEHUE, 3JICKTPUIECKOE COMPOTUBIICHNUE, Pa3HOCTh OTEHIIMAJIOB, JICKTPOABIIKYIIAs CUJIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTyIIKH, SHEPTHs SJIEKTPUUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
Kosie0aHui, (OKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, MPU ONHCAHUU MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNb3YEMbIX BEIWYMH, MX OOO3HAUCHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYJIBI, CBA3BIBAIOLINE JAHHYIO (DU3MUECKYIO BETMYUHY C JPYTUMH BEJTMUYNHAMH;
ONKCHIBATh M3yUYEHHBbIE KBAHTOBBIC SIBICHUS W MPOIECCHI, UCIONb3Yd (DU3MUECKHE BEITUYUHBI:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4aCTOTA CBETA, SHEPTHs U UMIYNbC (POTOHA,
nepuoj Mojypacnaja, dHeprusl CBA3M aTOMHBIX SJEp, MPH OMNKUCAHUU MPABUIBHO TPAKTOBATh
(U3nUeCKUil CMBICI UCTIOJIb3YEMbBIX BEJIMYHMH, UX 0003HAYCHUS M €IMHUIIBI, YKa3bIBAaTh (POPMYJIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEIUYMHY C JIPYTUMU BEIMYMHAMH, BBIYUCIATH 3HAUYCHUE
(U3HYECKON BETMYMHBL;

aAHATM3UPOBATH PU3UUYECKHUE MTPOLIECCHI U SIBICHUS, UCTIONb3Yys (PU3HMUECKHUE 3aKOHBI U IPUHITUIIBL:
3akoH OMma, 3aKOHBI TOCIIEAOBATEIFHOTO U TAPAJUIETBLHOTO COSAMHEHUS MPOBOJAHUKOB, 3aKOH
Jxoyns—JleHna,  3aKOH ~ 9JEKTPOMAarHMUTHOM  HMHAYKIUH,  3aKOH  MPSIMOJHUHEHHOTO
pacmpocTpaHeHHsI CBETa, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI NPEIIOMIICHHS CBETAa, YpPaBHEHUE
OlinmTeiHa ans GorodPdexra, 3aKOH COXpaHEHUs SIHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXpaHEHHsI AJIEKTPHUECKOTO 3apsi/ia, 3aKOH COXPAaHEHHsS MAacCOBOTO YHCIa, MOCTynatel bopa,
3aKOH PaJMOaKTUBHOTO pacrmaja, MpH 3TOM pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKECHUE U YCIOBHSA (TPAHULIBI, O0JIACTH ) IPUMEHHUMOCTH;

OTIpEeIeNIATh HANpPABIEHUE BEKTOPa WHIYKIIMM MAarHUTHOTO IOJISI MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHua;

CTPOUTH U OIHUCHIBATH N300pakeHHE, CO3AaBAEMOE TUIOCKUM 3€pKaJiOM, TOHKOW JTMH30M;
BBIMIOJIHATh OKCIIEPHUMEHTHI [0 HCCIIEOBAHUIO (U3WYECKUX SBJICHHH M TPOLECCOB C
UCIIONB30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpPEHHWil: Tmpu dSToM  (HOpMyIHpOBaTh
npoOemMy/3aaady U TANOTE3Y Y4EOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py0BaHusl, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECCTBIISATh TPSIMBbIE M KOCBEHHBIC M3MEPECHHS (PU3UYCCKUX BEIUYHH, TIPU ITOM BBEIOHpATH
ONTUMAJIbHBIA CIOCO0 U3MEPEHUsS M MCIOJB30BaTh M3BECTHBIE METO/bI OLEHKU MOrpeIHOCTeH
U3MEPEHHU;

HCCJIEIOBATh 3aBUCUMOCTU (DU3MUECKHUX BEIMYWH C HCIOIH30BAHHEM MPSMBIX U3MEPEHHI: MpU
TOM KOHCTPYHpPOBATh YCTAHOBKY, ()UKCHPOBATh pE3yJAbTAaThl TIOJTYYEHHOW 3aBHCHMOCTH
buznyecKuX BENMWYMH B BHAE TaOMUI] M TpaduKOB, JelaTh BBIBOABI IO pe3yabTaTam
UCCIIC/IOBAHMS,

coOuro1aTh MpaBuiia 0€30MacHOro TpyJaa IMpU MPOBEJEHUH HUCCIEOBAaHUI B paMKax yd4eOHOro
OKCIIEPUMEHTa, y4eOHO-MCCIIETOBATEILCKOW M TMPOEKTHOW NESTETHHOCTH C HCIOIB30BAaHHEM
WU3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHS;

pemath pacu€THBIC 3a/la4d C SBHO 33JaHHON (H3MUECKOW MOJENBI0, UCTIONB3ys (hU3HUYecKue
3aKOHBI U TPUHIUIBI, HA OCHOBE aHAlIM3a YCJOBHS 3aJaud BBIOMPATh (DU3MUYECKYIO MOJETb,
BBIJICNIATh (PU3UYECKUE BEIMUMHBI M (HOPMYJBI, HEOOXOAMMBIE IJisi €€ pPEeIIeHHUs, MPOBOJNUTH
pacuéThl U OLIEHUBATh PEAbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NYECKON BETMUNHBI,

pemath KavyeCTBEHHbBIE 3aJadyd: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO IICTIOUKY
paccyXIeHU! ¢ ONOpPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBJICHUS;
UCTIONIB30BaTh MPH PEHICHUH Y4eOHBIX 3a/1a4 COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH IS
MOKCKA, CTPYKTYPUPOBAHUS, HUHTEPIPETAIINH U TIPEICTABICHUs YIeOHON U HAyYHO-TIOMYISIPHON
UHPOpPMALIMK, TIONIYYEHHOH W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3HPOBATH
MOJTy4aeMyr0 HHPOPMAITHIO;

OOBSACHATH MPUHIIUITBI JEHCTBUS MAaIIH, TPUOOPOB W TEXHUYECKHX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MacHOTO MCIIOIb30BAaHUS B TOBCETHEBHOMN JKU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOex HBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE TPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;



HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (M3WKE B MOBCEAHEBHOW JKU3HH s OOECTICUeHUs
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONCTBAMHU, AJISi COXPAaHEHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B TpYIIE C BBHINOJHEHWEM pPAa3JIMYHBIX COLMAJILHBIX POJIeH, MIaHUPOBaTh PadOTy
TPYMNIbI, palMOHAIBHO paclpeneiiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLICHMBATh BKJIAJ] KaXKIOTO M3 YYACTHUKOB TPYIIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE

11 KJIIACC
KoauyecTBo 4acoB JeTpo e (npposbre)
. JIEKTpPOHHbIe (UGPOBBI
Ne i/m  HamMeHOBaHHe pa3aesioB M TeM MPOrPpaMMBbI Beero Konrpoabnbie @ IIpakruueckue 06DAI0BATEIBHEE PECYPChI
padoTshI padoThI
Paznea 1. JIEKTPOJANHAMUKA
bubnuoreka [HOK
1.1 MarnuTHO€ noje. DIeKTPOMArHUTHAs UHIYKLUS 11 1 3 https://m.eds00.ru/7f41c97¢
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bubnuoreka [HOK
2.1 MexaHW4YEeCKHUE U IJICKTPOMAarHUTHBIE KoeObanuss 9 1 hitps://m.edsoo.ru/7f41c97¢
bubnnoreka HOK
2.2 MexaHuuyeckue 1 3JeKTPOMarHUTHbIE BOJTHBI 6 1 https://m.eds00.ru/7f41c97¢
bubnuorexa LHOK
23 Onia 13 3 https://m.edsoo.ru/7f41c97c
Hroro o pazneny 28

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OCHOBBI crieIMaIbHON TEOPUH OTHOCUTENBHOCTH 4 1 bubmorexa 0K
' https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
. bubnuoteka [HOK
4.1 OneMEeHTHI KBAaHTOBOM ONTHKH 6 https://m.edsoo.ru/7f41¢97¢
bubnuorexa LHOK
4.2 CTpoerine atoma 4 https://m.edsoo.ru/7f41c97c
bubnuoreka [HOK
43 AtomHOe 51po 5 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 15



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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 7 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
bubnnoreka OK
6.1 Obobmaromee nosTopenne 3 https://m.edsoo.ru/7f4109L7[c
Wtoro no pazneny 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INOYPOYHOE IIJTIAHUPOBAHHUE

11 KJIACC
KoJunyecTBo 4yacoB Jara DJleKTPOHHBbIe IU(POBbIE
Nen/m Tema ypoka Beero Konrpoabnsie  IIpakruueckue A — oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypcnl
[TocrosiHHBIC MarHuThl u 17
1 B3auMoJieiicTBHEe. MardutHoe  IIOJIE. 1 01.09- bubnuoreka LHOK
Bektop MarHuTHON WHAYKIWH. JIuHHK 08.09 https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIUN
, | N more mpossms o dor | 010 Biomows 1ok
peTena. A 08.09 https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaboparopHass  pabora  «M3ydcHwme 1 1 11.09- bubnuoreka [HOK
MarHUTHOTO TIOJISI KaTYIIKU C TOKOM» 15.09 https://m.edsoo.ru/ff0c98fe
JlelicTBue =~ MarHMTHOrO  IOJA  HA
¢ Tasepatopan pubors lcorcroname 1 ) 1109 Bubmoresa IIOK
 OpaTop P A 15.09 https://m.edsoo.ru/ff0c9ac0
JEWCTBUSL TIOCTOSHHOTO MAarHuTa Ha
PaMKy C TOKOM»
g | | s Biowows 10K
ABIDIYIUYIO p o 1y 22.09 https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cumnsl Jlopenua
DnekTpoMarHuTHas WHAYKOWs. [loTok
6 BEKTOpa MarHMTHOM wuHAykuuu. OJIC 1 18.09-
WHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHOU 22.09
unaykiuu Papases
7 JlaGopatopnass pabora «lccnenoBanue 1 1 25.09- bubnuotexa HOK
SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIHI) 28.09 https://m.edsoo.ru/ff0cal50
8 NHIyKTUBHOCTS. SIBienue 1 25.09- Bbubnuoreka LHOK
camonuaykiuu. JJIC  caMOWHAYKIIHH. 28.09 https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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3Hepm;1 MAarouMTHOIO IoOJid KaTyliKu C
TOKOM. 9JI€KTpOMaFHI/ITHOC II0JIC

TexHudeckue  ycTpoHMCTBA M HX
IIPUMEHEHHE: IIOCTOSHHBIE MAarHHTHI,

MEXaHUYCCKHEe KojcOanus. PesoHaHc.

02.10-

9 ANEKTPOMATHUTHI,  3JEKTPOJBUTATEb, 06.10
YCKOPUTENIU  JJIEMEHTapHBIX  YacTHII,

WHIYKIIMOHHAS TIeYb

10 Oo6o6maromuii ypok «MarHuTHOE TOJIe. 02.10- bubnmoreka HOK
DJNEeKTpOMAarHUTHAs MHIYKIUS 06.10 https://m.edsoo.ru/ff0cab82

| 010 Biwews 1K

' 13.10 https://m.edsoo.ru/ffOcad58
WHIYKIHS
CBOOOIHBIE MEXaHUYECKUE KOJICOaHMS.

12 I"apmonudeckue kosebanus. YpaBHEHHE 09.10- bubmmotexa HOK
rapMOHUYECKUX KOJICOaHHIA. 13.10 https://m.edsoo.ru/ffOcaf06
[IpeBpamienue 3HEprun
JlabopaTopHas paborta «MccnenoBanue

13 3aBHCHUMOCTH nepuoja MaJIbIX 16.10-

KOJIeOaHUN Tpy3a HAa HUTH OT JIJIMHBI 20.10
HUTHU U MacChl TPy3a»
Konebarenbubiit  koHTYp. CBOOOIHBIE
| rone s o0 Do 0K
‘ 20.10 https://m.edsoo.ru/ffOch820
AHanoruss MeXAy MEXaHWYeCKUMH |
AIEKTPOMArHUTHBIMH KOJICOaHUSIMU
15 omeprn 5 micamon roreateron 2810-  Bubmorexa _LIOK
27.10 https://m.edsoo.ru/ffOch9c4
KOHTYype
16 xomoamme . Bumyene 0611~ Buomorexa LIOK
‘ 10.11 https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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Breinyx1eHHBIC AJIEKTPOMArHUTHBIC
KoJIeOaHusA

Ilepemennbiii  Tok. CuHYycOMAAIbHBIN
MepEeMEHHBIN TOK. MomHocTb

17 [IEPEMEHHOTO TOKAa. AMIUIMTYIHOE H 06.11- BH6H_HOTeKa HOK
. 10.11 https://m.edsoo.ru/ffOcbd34
NeCTByIOIEE 3HAYCHHE CUJIbI TOKa H
HaTPSDKCHUS
Tpauchopmarop. [IpousBoxactso, 13.11-
18 repeaayda u moTpeOIeHUE IICKTPUICCKOM 17' 11
SHEPTUHU
YerpoicTBo u IIPaKTHYECKOE
19 MPUMEHEHHUE DJICKTPUYECKOTO 3BOHKA, 13.11- bubnmnoreka HOK
reHeparopa MEpeMEHHOI0 TOKa, JIMHHUN 17.11 https://m.edsoo.ru/ff0cc324
aNeKTponepeaay
DKoJorn4yecKue PHUCKHU npu
20 MIPOU3BOJICTBE AJIEKTPOIHEPTUH. 20.11-
Kynstypa MCIIOJIb30BaHUs 24.11
AJIEKTPOIHEPTHH B MOBCETHEBHON KU3HU
Mexannueckue BOJTHEI, YCIIOBHS
21 pacnpoctpanenus. llepuona. Ckopocts 20.11- bubnmoreka HOK
pacrpocTpaHeHHss ¥ JITHHA  BOJIHBIL. 24.11 https://m.edsoo.ru/ff0cca54
[Tonepeunplie ¥ MPOIOJILHBIE BOJTHBI
29 3ByK. CKOpOCTB 3BYKa. ' pOMKOCTB 3BYyKA. 27.11- bubnuoteka HOK
Bricota Tona. TemOp 3Byka 01.12 https://m.edsoo.ru/ff0cccOc
| e o s e 7 Bemowa 10K
BOIIH ’ 01.12 https://m.edsoo.ru/ff0ccfe0
24 [IpuHUMIBI PAANOCBA3U U TEIEBUIACHUS. 04.12-
PazButue cpencts cBsi3u. Pagnonoxanus 08.12
o5 Kontponbnas pabora «Konebanus u 04.12- bubnuoteka HOK
BOJIHBI» 08.12 https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpsamonnnHeninoe pacupocTpaHeHHe

26 CBETa B OAHOPOJHON cpene. ToueyHbli 11.12- bubmorexa LHOK
AHOPOA PEAC. 15.12 https://m.edso0.ru/ff0cd350
HCTOYHHUK cBeTa. JIyy cBera
R Lz momows oK
' p P 15.12 https://m.edso0.ru/ff0cd4e0
TUIOCKOM 3epKaJie
28 myrpemee. orpuxeme. Mpescnmmad 1812 Bubmorexa LK
yIP P - peA 22.12 https://m.edsoo.ru/ff0cd7f6
YTOJI IOJTHOTO BHYTPEHHETO OTPaKEHHUSI
29 JlaGopaTopHas  pabora «M3mepeHue 18.12- bubnmnoreka HOK
MOKAa3aTelisl MPEJIOMIICHHS CTEKIIa 22.12 https://m.edsoo.ru/ff0cd67a
o | s oepoeme mGpome 512 Bomows 10K
: PMY ‘ 29.12 https://m.edsoo.ru/ffOcddle
YBennueHue JIMH3bI
JlabopaTopHas paborta «MccraenoBanue 25.12-
31 . N
CBOWCTB M300paKeHUH B IMH3AX)» 29.12
Hucniepcusi  cBera. CIOXHBIA cocTaB
09.01-
32 6enoro cmera. llger. JlaGoparopHas
12.01
pabota «HabmoieHre qTucnepCcuu CBETay
33 WNurtepdepenuuss  cBera. Judpakuus 09.01- bubnmnoreka HOK
cera. JludpakunonHas pemérka 12.01 https://m.edsoo.ru/ff0ced22
34 ITonepeunocTh CBETOBBIX BOJIH. 15.01- bubnuotexa HOK
[Monsipu3anus cBeta 19.01 https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mpuOOpHl U YCTpOIlCTBa U 15.01-
yCJIOBHS UX O€30MIaCHOTO MPUMEHEHUS 19.01
o | o mmemmor e 2o Bimowa LK
’ Y t 26.01 https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTU
g | Qoo _omespsvmorm. 20 Bomows oK
A p patl 26.01 https://m.eds00.ru/ffOcfa42

TUINHBI



https://m.edsoo.ru/ff0cd350
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https://m.edsoo.ru/ff0cf862
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OHeprus M HMIIYJIBC PEISITUBUCTCKOM

38 gacTuIipl. CBSI3b MacChl C DHEPTUEH U 29.01- EnGmmorexa HOK
: 02.02 https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHsI TOKOS
39 Kontponbnas pabora «Ontuka. OCHOBBI 29.01- bubnuoteka HOK
CIICIATIbHON TEOPUH OTHOCHTEIbHOCTH) 02.02 https://m.edsoo.ru/ff0cf6f0
40 @®otonsl. Popmyna Ilnanka. Dueprus u 05.02- bubmmotexa HOK
UMIyJIbC (HOTOHA 09.02 https://m.edsoo.ru/ffOcfel6
11 OTKpbITHE Hu HCCIIEIOBaHUE 05.02- bubnuoreka LHOK
dorordpdekra. Onbithl A. I'. Cronerona 09.02 https://m.edsoo.ru/ffOcffc4
o | oo Vo 2oz Bwos 0K
: 16.02 https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotorddexra
43 HaBmeane cBera. Omeiter 11 H. 12.02- bubnuorexa LHOK
JleOeneBa. XMMHUYECKOE JICHCTBUE CBETA 16.02 https://m.edsoo.ru/ff0d04a6
Texauueckue YCTPOMCTBA u
44 IIPaKTUYECKOE IIPUMEHEHHUE:! 19.02-
¢oTorMeMEHT, (OTOAATUUK, COJHEHHAs 23.02
Oarapes, CBETO/IMO]T
45 Pemenne 3agau mo TemMe «DJIEMEHTEHI 19.02- Bbubnuoreka HOK
KBAHTOBOM OITHKI» 23.02 https://m.edso0.ru/ff0d0302
o |pomem e Toem Omrw 002 Biomowss 110K
' 01.03 https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
26.02- bubmmoreka HOK
47 Hocrynatst bopa 01.03 https://m.edsoo.ru/ff0dOafa
o | e neroneane oo 403 Biomorss 10K
. 08.03 https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Opyroi. Buasl ciekTpoB
49 BonnoBreie cBoiicTBa yactuil. BomHbI e 04.03- bubnuoreka HOK
Bpoits. KopnyckynsipHO-BOJTHOBOM 08.03 https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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AyaJnu3M. CroHTaHHOE U BBIHYXXJICHHOC
HU3JTy4CHUC

OTkpbITHE PATUOAKTUBHOCTH. OTMBITHI

50 Pesepdopna mo ompeneneHuro cocrara 11.03- bubmnorexa HOK
PDOPA peA 15.03 https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TyUCHHUS
CpoiictBa  amb(a-, Oera-, Tamma-
11.03-

51 u3nyudeHus. BrnusHue paanoakTUBHOCTH 15.03
HA KUBBIE OPraHU3Mbl '

OTkpbiTHE TNpPOTOHA W  HEUTpOHA.

52 N3otomnbl. Anbda-pacman. DIeKTPOHHBIH 25.03- bubnmnoreka HOK
U TO3UTPOHHBIA Oera-pacnan. ['amma- 29.03 https://m.edso0.ru/ff0d1162
U3ITy4yeHUe
DHeprus CBSI3UM HYKIOHOB B fIpeE.

o | pemm. Soepmit ey 503 momes 0K

p ’ p ; 29.03 https://m.edso0.ru/ff0d1356
JKOJIOTHYECKHE  aCMeKThl  SICPHOM
SHEPTETHKU
DOnemeHTapHble 4YacTUlbl.  OTKphITHE
Mo3uTpoHa. MeTroapl HaOMIOIEHUS U

54 pPErucTpalii  3JIEMEHTapHbIX YacCTUILL. 01.04- bubnmoreka HOK
Kpyrabeiit  cton  «®DyHaaMeHTaIbHBIC 05.04 https://m.edsoo.ru/ff0d0e38
B3anmo/eiicTBus. EAMHCTBO usndeckoit
KapTUHBI MUPa
Bun 3B&3aHoro Heba. CosBe3aus, sipKue 01.04-

55 3BE31I,  IUIAHETHI, WX  BHJIHAMOE '

05.04
neuxkenne. ComHeuHas cucTeMa

56 ComnHue. Conneunas aKTUBHOCTb. 08.04-
Ucrounuk sueprun CoJtHIIA U 3BE3 T 12.04
3BE3/IBI, X OCHOBHBIC XapaKTECPHCTUKH.
3BE3BI TIABHOW TOCIEIOBATEIILHOCTH. 08.04-

57 w
Bayrtpennee CTpOCHHE 3BE3I. 12.04

COBp CMCHHBIC MMpCACTaBJICHUA (6]
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MPOUCXOXKACHUU U 3BoMtonMU ConHIA 1
3BE3]T

Mineunsiii Ilyre — nHama ['amakTuka.
ITomoxenne wu nBwxenune ConHIa B 15.04-
58 )
INanaktuke. 'anaktuku. YEpHble ABIPHI B 19.04
AIpax raJlakTuK
Bcenennas.  Pas0Oeranmwe — ramakTuk. 15.04-
59 Teopusa bonpmoro B3peiBa. PennkroBoe 19'0 4
u3nydyeHue. MeraraiakTuka '
22.04-
60 Hepemennsie mpo0ieMbl aCTPOHOMUHT 26.04
61 KonrponsHast ~ pabora  «3D1eMeHTHI 22.04-
ACTPOHOMUU U aCTPOPHUUKI 26.04
Oo6o0maromuit  ypok. Ponb ¢usuku u
aCTPOHOMUHU B SKOHOMUYECKOH, 29 04-
62 TEXHOJIOTHYSCKOH, COIIMAJIbHOM Hu 03.05
ATUYECKON chepax NEeSATEeTbHOCTH '
4eJI0BeKa
O6oOmaromuii  ypok. Pomp u  mecto 29 04-
63 (GU3MKN U aCTPOHOMHMH B COBPEMEHHOMH 03'05
HAY4YHOM KapTHHE MUpa '
O606maromuii ypok. Ponb ¢gusnyeckoit
64 Teopuun B ¢dbopmupoBaHUU 06.05-
MIPEJCTaBICHU O (U3MUECKOW KapTHHE 10.05
MHUpa
O6o06maromuit ypok. Mecto puznyeckoit
65 KapTHHBI MHpa B o0meM  psgy 06.05-
COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX 10.05
MPEJICTABICHUN O IPUPOJIE
66 PesepBHBIii  ypok. MarnutHoe moJe. 13.05-
DneKTpOMarHuTHas UHAYKLHUS 17.05




PesepBubiii  ypok. Onrtuka. OCHOBBI

13.05-

67 CHEeIUaIbHON TEOPUU OTHOCUTEILHOCTH 1 17.05

68 Pesepubiii  ypok. KsanroBas ¢u3suka. 1 20.05- bubnuotexa HOK
DjieMeHTHl aCTPOHOMHUU M aCTPOPUIUKU 23.05 https://m.edsoo.ru/ff0d1784

OBIIEE  KOJIMYECTBO YACOB IIO 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

Yueonuk: I'.Sl. Makumes,b.b. byxosues, B.M. Uypyrun «®usuka» 11 kiaacc.- M.:
IIpocsemenue, 2016r.

1. MeToauuecKkue nocoous AJIA YYUTEIA:

1. PeimkeBuy  A.Il.  COopruk 3amad mo  ¢usuke 10-11xkm:  mocobue  ans
obmieo0pa3oBarenbHBIX yupexacauii. — M.: Jlpoda, 2015

2. Kupuk JILA, T'enpenmreitn JI.O, I'enpdrar M.M. 3anaun no dusuke s npodribHON
mKoJbl. — M.: Mnekca, 2013

3. Mapon A.E, Mapon E.A. Kontposbabsie paboTel o pusuke 10-11ki1: KHUTA 17151 yIUTEIIS
— 3-e m31. — M.: [IpocBemenue, 2015

4, Kabapaun O.®, Kabapauna C.U, Opios B.A. 3agaHus 1yisi “TOrOBOrO KOHTPOJIS 3HAHUN

yuyamuxcs mo ¢pusuke 7-11km: qunaktadeckuit Matepuai. — M.: [Ipocsemenue, 1994

5. Bbypos B.A, 3Bopeikun b.C, Ky3emun A.Il u np; nox pea. A.A. ITlokpoBckoro — 3-e u3.
nepepad. — M.: Ilpocsemenue, 2014.

6. HemunoBa M.IO, Hypmunckuit WM.M. EI'D 2009. ®usuka. DenepaibHblii OaHK
HK3aMEHALIMOHHBIX MaTepHasIOB (OTKPBITHIM cerMeHT). — M.: Dkemo, 2013.

7. Kacarkuna W.JI. EI'D 2009. ®usuka. (MOJHBIA KypC MOATOTOBKH, pa30op peantbHBIX
9K3aMEHALMOHHBIX 3a1aHuit). — M.: Actpenb 2013.
8. CrenmanoBa I'.H. COopuuk 3amau mo ¢uszuke 10-11 kmacc. U3n-Bo «CrnenuanbHas

autepatypay, Cankr-IlerepOypr 2012.

http://www.school2100.ru/uroki/elementary/lit.php
Pa3pabotku YPOKOB Ha caiite «kona 2100»
ttp://mww.school2100.ru/pedagogam/lessons/beginners-subject.php?SECTION _1D=1592

.  HuTepHer-pecypcebl:

2
1
2
h



		2023-10-04T21:01:01+0300
	Яковлев Юрий Егорович
	Я являюсь автором этого документа




