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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO 0OIIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH M TpeOOBaHUI K pe3ynbTaTaM OCBOCHHMS OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC COO, a Takke ¢ ydéroMm
denepanpHOl pabouell MpOrpaMMbl BOCIUTAHUS W KOHIICTIIMHA TIPENOJaBaHUS y4eOHOTO
npeamera «®Puzmka» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoit  Deneparum,
peanu3yonux OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Copnepxanue OporpaMMbl MO (QU3MKE HANpaBlIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTuHBI MUpa oOyvaromuxcs 10—11 kiaccoB mpu oOyueHnn ux ¢Gusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHUCTEMHO-AEATEIbHOCTHOrO nojaxoja. [Iporpamma no ¢pusuke COOTBETCTBYET
tpeboBanusiM ®I'OC COO Kk miaaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3yabTataM OOYy4YeHMs, a TAaKKe YUUTHIBAET HEOOXOJUMOCTb pealn3allii MEXIPEAMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hell ompenensroTcs
OCHOBHBIC LI€JIN M3Y4YeHUs (U3UKU Ha YPOBHE CpeaHero oOIiero oOpazoBaHMs, IUIAHUpPYEMbIe
pe3ysbTaThl OCBOEHHUS Kypca (U3UMKM: JIMYHOCTHBIE, METalpeAMETHbIE, IpeIMETHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

* IUTAaHUPYEMbIE PEe3yJIbTaThl OCBOEHUS Kypca (u3MKM Ha 0a30BOM ypOBHE, B TOM 4YHCIE

MPEIMETHBIC PE3YIBTATHI 10 TOAaM O0YUYCHHUS;

* coJepkaHue yueOHoro npeamera «Pu3uka» no rogam o0ydeHHs..

®du3nka Kak Hayka 0 HauOosiee OOIIMX 3aKOHAX MPHUPObI, BBICTYIAsl B Ka4e€CTBE YUYEOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUN 00 OKpPY)KalOLIeM MHUpE.
HIkonpHbld Kypc (HU3HKHM — CHCTEMOOOPa3yIOUIMA Ui €CTeCTBEHHO-HAYYHBIX YYEOHBIX
IIPEIMETOB, MOCKOJIbKY (PM3NUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U ABJICHUN, U3y4aeMbIX
XUMHeH, Ouosoruei, ¢usmueckoi reorpadueir u actpoHoMmueil. Vcnonb3oBaHne U aKTUBHOE
IpUMEHeHHe (U3MUECKUX 3HAHMH ONpeAessieT XapakTep U pa3BUTHE pa3HOOOpa3HbIX
TEXHOJIOTUI B cdepe HHEepreTHKH, TPAHCIOPTAa, OCBOEHUS KOCMOCA, IOJIyYEHHUS HOBBIX
MaTepHalioB C 33JJaHHBIMU CBOMCTBaMU U Jpyrux. M3ydeHue (Gpu3nku BHOCUT OCHOBHOH BKJIaJ B
(hopMHpOBaHNE €CTECTBEHHOHAYYHOW KapTHUHBI MUpa oOydaroumxcs, B GOpMUPOBAHUE YMEHUN
MPUMEHATh HAyYHBIH METOJ IO3HAHUS NPH BBHIIIOJTHEHUN UMHU YUEOHBIX HCCIIEIOBAHUH.

B ocHoBy kypca pu3uku 1yist ypOBHS CpEAHETO OOIIEro 00pa3oBaHus TOJIOXKEH Psijl UIEH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypC SIBISIETCS JIOTMUECKU 3aBEPILIEHHBIM, OH
COJZIEPKUT MaTepHall U3 BCEX pa3lesioB (U3MKHU, BKIIOYAET KAaK BOMPOCHI KJIACCHUYECKOH, TaK U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C Hel MaTepuan Kypca QUMK 00beTUHEH BOKPYT
¢usnueckux Tteopuil. Benymum B Kkypce sBisercs (opMHpOBaHHE TpPEACTAaBIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOIb30BaHNE T'YMaHUTAPHOIO
noTeHIHana (GU3NYecKoi HayKH, OCMBICICHUE CBA3H Pa3BUTUS (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMU U KOJIOTUYECKUMH MPOOIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pU3MKHU npeanonaraeT 3HakOMCTBO € IIUPOKUM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn skxonocuzayuu peamnu3yercss IMOCPEACTBOM BBEICHUS DIEMEHTOB COJIEPKAHUA,
MOCBSIIEHHBIX AKOJIOTMYECKUM TMpoOieMaM COBPEMEHHOCTH, KOTOpPHIE CBSI3aHBI C PAa3BUTHUEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyX AeHUs Mpo0iIeM palliOHaIBHOIO MPUPOIOTIOIb30BAHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha ypOBHE cpenHero oOlmiero odpa3oBaHus
SBISIIOTCA  U3MYecKue Teopu ((HOpMHUPOBAHHWE MPEACTABICHHH O CTPYKTYype MOCTPOCHUS
¢usnveckoil TeopuH, ponu (PyHIAMEHTAJIbHBIX 3aKOHOB M MPUHIHUIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPHUPOJE, IPaHUIAX HMPUMEHUMOCTH TEOPHH, [UIl OMMCAHUS €CTECTBEHHO-
HAy4HBIX SIBJICHUH U IIPOLIECCOB).

CuCTeMHO-IATETbHOCTHBIN MOIX0/ B Kypce (DM3UKU peanu3yeTcs MpexkJe BCEro 3a CUET
OpraHU3alK 3KCIIEPUMEHTAILHON JesITeIbHOCTH oOydaronuxcs. J{ims 6a30Boro ypoBHs Kypca
(GU3MKN — 3TO HCHOJIB30BAHUE CUCTEMBbI (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U



nabopaTOpHBIX PabOT, KOTOpBIE B MporpaMme Mo (Gu3UKe OObEAMHEHBI B OOMIMI CHHCOK
YUYCHHUYECKUX MPAaKTUUYECKUX padoT. BrlaeneHue B ykazaHHOM ImepeuHe JabopaTOpHBIX padorT,
IIPOBOJUMBIX JJISi KOHTPOJS U OLIEHKH, OCYIIECTBIIAETCS YYaCTHHKAMU 00pa3oBaTelIbHOIO
mporecca UCX0as U3 0COOCHHOCTEH MIaHWPOBAHUS U OCHaIeHHUs kabuHera Gusuku. [Ipu sTom
obecrieynBaeTcsl OBJIAZICHHE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEpEHMUs,
WCCIICIOBAHMS 3aBUCUMOCTEH (U3MUYECKUX BEIWYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEUIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHuE yaenseTcs PelIeHUI0 pacu€THBIX U KaueCTBEHHBIX 3anad. [Ipu 3tom
IUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3a/laHHON (PU3MUECKON MOAEbIO,
IIO3BOJISIIOIIME TIPUMEHSATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjelna
Kypca, TaK U UHTErpupys 3HaHUS U3 Pa3HbIX pa3zeioB. /[y kauecTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIISIIOTCSL 3aJaHusi Ha OOBSCHEHHWE TMPOTEKaHUS (U3MYECKHX SIBICHHH M MPOIECCOB B
OKpy’Karoliel - KM3HM, TpeOyromue BblOOpa  (QU3MYECKOM Moaenu Juid  CUTyaluH
[IPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ tpeboBanusiMu DPI'OC COO K MarepuaabHOTEXHHYECKOMY
obecriedeHn0 y4eOHOTo Tmporecca 0a30BbI ypOBEHb Kypca (M3MKH Ha YpPOBHE CpPEIHETO
ob1iero o0pazoBaHMs JOJDKEH U3y4yaTbCs B YCIOBHUAX NMPEIMETHOro KabuHeTa (pU3MKH WM B
YCIJIOBUSIX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOI0 IuKjia. B kaOunere
(bu3MKN JOIKHO OBITh HE00X0AUMOE Jab0opaTOpHOE 0O0PYLOBAaHME ISl BBIITOJIHEHHS YKa3aHHbBIX
B TmporpaMme 10 (U3MKE YYCHHYECKHX MPAKTUYECKHX paboT ¥ JAEMOHCTPAMOHHOE
o0opynoBaHue.

JleMoHCTpanmoHHOE  000pyAOBaHHEe (HOPMHPYETCS B COOTBETCTBUM C TPHHIIAIIOM
MUHUMAJIBHON JOCTaTOYHOCTU U 00ECHEeUnBaeT MOCTAHOBKY MEPEYMCICHHBIX B IPOrpaMMe Io
¢u3MKe KIIOYEBBIX AEMOHCTPALMN JJIsl HMCCICIOBAHUS HM3y4aeMbIX SIBICHHHA W TIPOILIECCOB,
SMIMPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaboparopHoe 000OpyAOBaHME ISl YUEHHYECKUX IPAKTHUECKUX paboT (opmupyercs B
BUJIE TEMAaTHYECKHUX KOMIUIEKTOB M oOecneumBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha ABYX
oOyuatonuxcs. Temarndyeckue KOMIUIEKTHI J1TaOOpPaTOpPHOrOo OOOpPYIOBaHMS JODKHBI OBITH
MIOCTPOEHBl Ha KOMILJIEKCHOM HCHOJb30BAHWU AHAJOTOBBIX M LU(POBBIX MPHOOPOB, a TaKxkKe
KOMITHIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUE HU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsI GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

* (hopMHupoBaHHE MHTEpeca M CTpeMJIeHHs OOy4aroumxcsd K HaydyHOMY HW3YYEHHIO

MPUPOJIBI, pPA3BUTHE UX MHTEIUIEKTYaAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTUE TPEJCTABICHUH O HAayyHOM METOA€ IO3HaHuid U  (GOpMUPOBaHUE
UCCIIEI0BATEILCKOTO OTHOILIEHUS K OKPY/KAIOLIUM SIBIICHUSIM;

* (hopMHpOBaHNE HAYYHOI'O MHUPOBO33PEHMSI KaK pe3ysibTaTa W3Y4YEHHs] OCHOB CTPOEHUS
MaTepuH U GyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

* (hopmMHpoBaHNEe YMEHUN OOBSACHATH SBJICHUS C HCIOJB30BAHWEM (DU3MUECKUX 3HAHUN U
HAYYHBIX JJ0Ka3aTeIbCTB;

* (hopMHpoOBaHUE MPEJCTABICHUN O POJM (U3UKH A Pa3BUTHUS JPYIHMX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHI.

Jloctrmxenne 3TUX 1ened oOecreyuBaeTcsl pelleHHueM CIeIyIoIMX 3ajad B Ipoliecce

U3y4eHHs Kypca (U3MKH Ha YpOBHE CpPeTHEro o01ero oopa3oBaHus:

* IpHOOpeTeHNe CUCTEMbl 3HAHUW 00 OOHMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHsIX, BKJIIOYAsT MEXaHUKY, MOJEKYISIPHYIO (DU3MKY, JIEKTPOJMHAMUKY, KBAaHTOBYIO
(bU3HKY U 3JIEMEHTBI aCTPOPU3HKH;

* GopMHUpOBaHME YMEHUI TNPUMEHATH TEOPETUYECKHE 3HAaHUS IS OOBSICHEHUS
(Gu3n4ecKux SBIECHUH B TNpPUPOAE U U1 HPUHATHS TNPAKTHUYECKUX pPEIICHUH B
MMOBCEIHEBHOM JXU3HU;

* OCBOCHHE CIIOCOOO0B PEIICHHsI pa3IMYHbIX 3ajjau C SIBHO 3a/laHHON (PU3NYECKON MOJENbIO,
3aja4, MOJPa3yMEBAIOMIUX  CAMOCTOATENBHOE  CO3JaHHe  (U3MYECKOH  MOJEINH,
aJIeKBaTHOM yCJIOBHUSAM 3a/a4H;

* IOHUMaHHe (PU3MYECKUX OCHOB M TMPUHIIMIIOB ACUCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENY;



* OBJIAJICHUE METOJAMHU CAMOCTOSITEILHOTO IUJIAHHUPOBAHUS W TMPOBEIEHUS (HU3MUIECKHX
SKCIIEPUMEHTOB, aHAIM3a U UHTEPIpETaui HH(HOPMAIIUH, OTIPEIEIICHHUs TOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTaTa;

* CO3JJaHHUE YCIIOBUU Ui Pa3BUTUA YMEHMM IMPOECKTHO-UCCIIEN0BATEIbCKONW, TBOPYECKOU
NeSITeNIbHOCTH.

Ha wu3ydenue ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE CpPEIHETO O0IIero oOpa3oBaHUS
orBoautcs 136 gacoB: B 10 kiacce — 68 gyacoB (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2
yaca B HEJIEJIO).

[Ipennaraemslii B mporpamme no (pusuke rnepeueHs J1a00paTOPHBIX U MPAKTUUYECKUX paboT
SIBJIICTCS. PEKOMEH/IOBAaHHBIM, YYHUTENb JIEaeT BBIOOpP MPOBEICHUS TabOopaToOpHBIX paboT u
OTIBITOB C Y4ETOM UHIUBUAYATbHBIX 0COOEHHOCTEN 00YUaOIIUXCS.

COJAEP/)KAHUE OBYYEHUA
11 KJIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

IlocTtossHEBIE MarHWTHEL. B3amMOAEHCTBHE NHOCTOSHHBIX MAarHUTOB. MarautHoe IIOJIC.
Bekrop maruutHOM MHAYKUMH. [[puHIMNO Cynepno3uiuyM MarHUTHBIX 1osiei. JINHuY MarHuTHOM
uHaykinuy. KapTrHa muHui MarHUTHOM MHIYKIIUU T1OJIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie IPOBOAHUKA C TOKOM. KapTuHa NMHMI MHAYKUMHW MarHUTHOTO MOJIA
JUITMHHOTO TPSIMOTO TMPOBOJIHUKA W 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT Opctena. BzaumoaelicTBue NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna JlopeHua, e€ MoOaylb W HampaBieHUE. J[BH)KeHHE 3apspDKeHHOW YacTHUIbl B
OJIHOPOJHOM MarHuTHoM mnosie. Pabora cuiel Jlopenna.

SIBneHue HNEeKTPOMArHUTHOM WHAYKIUU. [loTOK BeKkTOpa MArHUTHOM WHAYKIIMH.
DNEeKTPOABUKYIIAs CHJIa MHAYKITUU. 3aKOH 2JIEKTPOMArHUTHON MHAYKIMK Dapanes.

BuxpeBoe snekTpuueckoe moje. DIEKTPOABMKYILIAs CHUJIa MHIAYKLIMU B NPOBOJHUKE,
JBHOKYILEMCS TOCTYNATEIbHO B OJTHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBMIKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoMCTBA M MNPAKTHUECKOE MPUMEHEHHE: TOCTOSHHBbIE MAarHUThI,
AJIEKTPOMArHUTHI, DJIEKTPOABUTATEINb, YCKOPUTEIIN dJIEMEHTAPHBIX YACTHII, UHTYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnbIT DpcTeaa.

OTKJIOHEHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHre HNeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOABMKYIIEH CHUJIbI MHAYKIHUH OT CKOPOCTH M3MEHEHHUSI MarHUTHOTO
IIOTOKA.

SIBiIeHNE CAMOMHTYKIINH.

Yyenuueckuii sxcnepumenm, nabopamopuvie pabomwsl U3yuenue

MAarHUTHOTO TIOJISl KATYIIKU C TOKOM.

UccnenoBanue nelcTBUs NOCTOSSHHOIO MAarHuTa Ha paMKy ¢ TokoM. MccnenoBanue

SIBJICHUS DJICKTPOMArHuTHOM MHIYKIIUH.



Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

KonebGarenbnast cucrema. CBOOOIHBIE MeXxaHWUYeckwe Kojebanus. [apMoHuueckue
konebanusa. Ilepuwon, uactora, ammiauryna u (asa koneGanwil. [IpyXKMHHBIA MasTHHK.
MareMaTuueckuii MasTHUK. YpaBHEHHWE TapMOHUYECKUX KosieOaHuid. IIpeBpamienue sHepruu
IIPU TAPMOHUYECKUX KOJICOaHUSAX.

KoneGatenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUICATBHOM
KO0Je0aTebHOM KOHTYype. AHAIOrus MEXIy MEXaHMYECKUMU M 3JIEKTPOMAarHUTHBIMU
kosnebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS PHEPTUU B HJICATBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxarouux kKojeOaHusX. BolHyKIeHHbIE MeXaHUYECKUE KojaeOaHusl.
Pe3onanc. BeinyK1eHHBIC JIEKTPOMAarHUTHbIE KOJICOAHNUSI.

[Tepemennbiii Tok. CUHYCOUJAIBHBIA MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOr0 TOKA.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HATIPSKEHMUSL.

Tpanchopmarop. IIpousBoacTBo, mepenada U MOTpeOICHHUE AIIEKTPUUYECKOW SHEPTUU.
DKOJIOTUYECKHE PUCKH TpU IPOU3BOJACTBE 3EeKTpodHepruu. KynabTypa ucnoiap30BaHus
AIEKTPOIHEPTHU B TOBCETHEBHOMN JKU3HH.

TexHudyeckne yCTpOMCTBA W IPAKTUYECKOE IPUMEHEHHWE: OJJIEKTPUYECKUH 3BOHOK,
reHepaTop MepPEeMEHHOr0 TOKa, IMHUU JIEKTpoIepe1ay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KoieOaTEIbHON CUCTEMBI (MIPYKUHHBIA WIIM MaTeMaTUYeCKUIl
MasTHUK).

Habmroienue 3aTyxaronmx KoiaeOaHuil.

HccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmroenue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmbsl — (3aBUCUMOCTA  CHJIBI  TOKAa M HalpsDKEHHUS OT BpPEMEHH) Ui
AJEKTPOMAarHUTHBIX KOJIEOaHUH.

Pe3oHaHC mpu mociie0BaTeIbHOM COEIMHEHUM PE3UCTOPA, KAaTYIIKH WHAYKTUBHOCTH H
KOHJIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPHOJIa MAIIbIX KOJeOaHUM Tpy3a Ha HUTU OT JIJTMHBI HUTH H
Macchl Ipysa.

HccnenoBanne TIEpEMEHHOIO TOKa B LENM M3 IOCIENOBAaTEIBHO COEAUHEHHBIX
KOHJICHCATOPa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHnnueckue BOJIHBI, ycloBHs pacnpoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHHs
U AsvHa BoJHBL [lonepednbie U Mpo0JIbHBIE BOIHBI.

Wnrepdepennus u nudpakuns MexaHUUECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHbIE BOJHBI. Y CIIOBHUSI M3JIy4EHHUS AJIEKTPOMAarHUTHBIX BOJH. B3ammuas
opHueHTalus BeKTopoB E, B, V B anekTpomarHuTHO# BostHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH:
OTpakeHue, MpeJoMJeHHe, noispuzauus, audpakuus, wuHTephepeHuus. CKopocTh
AJE€KTPOMArHUTHBIX BOJIH.

[[Ikana »MeKTPOMAarHUTHBIX BOJH. [IpuMeHeHHe 3JeKTPOMAarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[TpuHUIMIIBI pagHOCBS3U U TeleBUAeHUA. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuuyeckue ycTpoilcTBa M NMPAKTUYECKOE MPUMEHEHHUE: MYy3bIKaJbHble MHCTPYMEHTHI,
yIAbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE M MEIUIMHE, pajap, paguolpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpPaHEHUE TOMEPEYHBIX U MPOIOJIbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHHK 3BYKA.

Habmioienue orpaskeHus: 1 MpeioMIIeHHS] MEXaHUUECKHUX BOJIH.



Habmonenue narepdepeHunn 1 Iuppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3ByKa M BBICOTHI TOHA C aMIUIUTYJAOW M YacTOTOU
KoJeOaHuH.

HccnenoBanne CBOWCTB  3JEKTPOMArHUTHBIX  BOJH:  OTpPaKEHHE, IMPEIOMIICHUE,
noJsipusanus, Tudpakuus, nHTepdepeHuus.

Tema 3. Onmuxa

I'eomeTpuueckas onrtuka. [IpssmonrHEHOE pacnpOCTpaHEHUE CBETA B OJHOPOJHOM Cpelie.
JIyu cBetra. To4euHbI UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHsS cBeTa. [locTpoeHune HM300pakeHUH B IUIOCKOM
3epKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOITIOTHBIN MTOKA3aTelb
npenomiieHus. [lomHoe BHyTpenHee oTpaxkenue. [IpeaenbHblii yros mojiHOro BHYTPEHHETO

OTpaXKEHUSI.
Hucniepcus cera. CrioxkHBIN cocTaB Oenoro cBera. L[Ber.
CoOupatonue pacceuBaronie JIUH3BIL. Tonkas JIMH3A.

@DoKyCHOE paccTOsSIHUE U ONTUYECKasl cujia TOHKOH uH3bI. [locTpoenune nzo0pakeHuit B
COOMPAOIINX ¥ PACCEHBAIOIINX JIMH3aX. DopMyIta TOHKOM JTUH3bI. Y BEIHMUEHHUE, 1TaBaeMOC
JIMH30H.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. UnTtepdepenius ceta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HaOJI0ICHNST MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT IBYX CHH(A3HBIX
KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus ceera. Judppakunonnas pemérka. Y cioBrue HAOIIOISHHS TJIaBHBIX
MakCUMyMOB IIpU  TaJEHUU MOHOXPOMaTHYECKOTO CBeTa Ha AU(PPAKIHOHHYIO
pPELIETKY.

[Tonsipuszanus ceera.

TexHuuyeckue ycTpoiCcTBa U MPAaKTUYECKOE TPUMEHEHHE: OUKH, JIyna, (poToanmapar,
MPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOTII, BOJIOKOHHAs ONTHKA, TU(ppaKIInOHHAS
pemeTKa, MOISTPOULI.

Llemoncmpayuu

IIpssMonMHENHOE paCIIPOCTPAHEHNE, OTPAKEHUE U IIPEIIOMIICHUE CBETA.
OnTuyueckue mpruOOpEHI.

[TonHOE BHYTpeHHEe oTpakeHne. MoJienb CBETOBOIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIA.

Hab6mronenue untepdepeHium cera.

HaGmronenne nudpaxkmuum  cBera. HaOmogenue

JUCIIEPCUU CBETA.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4eHue criekTpa ¢ HTOMOIIbIO AU(DPAKIIMOHHOMN PEIIETKY.

Habmroienue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOH TEOPHH OTHOCHUTEILHOCTH
I'paHnLBI IPUMEHUMOCTH KJIACCUYECKOW MexaHuKu. [locTynmarel crenuanbHON TEOpUH
OTHOCHUTEJIPHOCTH: HMHBAPUAHTHOCTh MOJYJII CKOPOCTH CB€Ta B BaKyyMe, MPUHLHII
OTHOCHUTENIbHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHHU U COKPAILLEHNE JUIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEJISITUBUCTCKON YaCTHUIbI. DHEPTHUS MOKOSI.



Pa3nen 7. KBantoBas puszuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. Dopmyna [lnanka cBsa3u 3HEpruu HOTOHA C €T0 YACTOTOU. DHEPTUS U UMITYJIbC
¢dorona.

OtkpeiTue u wuccaenaoanue Qorordpdexra. Ombitei A. I'. CromeroBa. 3aKOHBI
¢doroaddexra. YpaBHenue DitHmTeitHa 1 porordpdekra. «KpacHas rpanuna» gorospdekra.

JaBnenue cBera. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue YCTpONCTBA M MPAKTHUYECKOE MNpUMEHEHUe: (POTOdJIEeMEHT, (HOTOIATUHK,
coJIHEeuHasi baTapesi, CBETOIUO/I.

Jlemoncmpayuu

®DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Pesepdopna mo paccesnuto o -uactuil. [lnanerapHas
Mozenb atoma. [loctynarsl bopa. M3nydyenue u nornomieHue GpoTOHOB MpU MEPEXOJE aToMa ¢
OJIHOTO YypPOBHS »HEpruu Ha apyroil. Buasl cnektpoB. CHekTp ypoBHEH 3HEpruum aroma
BOJOpOAA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHuueckue yCTpONCTBA W MPAKTUUECKOE IPUMEHEHUE: CIEKTPAJIbHBIA aHaIu3
(ciekTpockom), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomsr Habmonenue

JUHENHYaTOro CeKTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBHI, JIOKa3bIBAIOIIINE CJI0)KHOCTh CTPOEHMS  szpa. OTtkpsiTHE
paauoaktuBHOCTH. OnbITEL Pe3epdopaa o onpeneneHuto coctaBa pauoaKTUBHOTO U3ITyYEHHUS.
CoiicTBa anb(a-, 6era-, raMMa-u3IydeHuUs.
Bnusinue paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas mopnens sapa IeiizenOepra— lBaHeHko.
3apsn sapa. MaccoBoe uncio siapa. M3otonsl.

Anbda-pacniaa. DIeKTPOHHBIM U TMO3UTPOHHBIM Oera-pacnan. ['ammausiyueHue. 3aKOH
PaZMoOaKTUBHOIO pacraja.

DOHeprus cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. Jledekt macchl sapa.

Snepusle peaknunu. [lenenue u CUHTE3 SOED.

Snepubiii peaxtop. TepmosinepHblii cuHTe3. [IpobneMbl U TEpPCHEKTHBHI  SAEPHOM
SHEPTeTHKHU. DKOJIOTMYECKUE aCTIeKThI SAEPHON SHEPTreTHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTtop1 HaOJIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3aUMOIeHCTBUS. EMUHCTBO (hr3nueckoit KapTHHBI MUpA.

TexHuueckrue yCTpOMCTBa U MPAKTUYECKOE MPUMEHEHME: T03UMETp, Kamepa BuibcoHa,
SJICPHBINA PeaKkTop, aTOMHasi bomoa.

Jlemoncmpayuu

CuéTynK MOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii asxcnepumenm, nabopamopmnvie pabomur VccnenoBaHue TpPEKOB

gacTull (10 TOTOBBIM (hoTOrpadusim).



Pa3nes 8. Di1eMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Ortanbl  pa3BUTHA  acTpoHOMMM. IIpukinagHOe W MHUPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMHH.

Bun 3Bé3anoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, NX BUIUMOE ABHKCHHUE.

Conneunas cucrema.

Connue. ConneuHass akTUBHOCTb. Mctounuk sHeprun ConHua M 3BE31. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3[BI
[JIaBHOM TI10CJIEIOBATENbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» sl 3BE3] TIJIABHOU
[IOCJIE0BATENbHOCTH. BHyTpeHHee cTpoeHne 3BE34. COBpEMEHHBIE INIPEICTABICHUA O
IIPOUCXOXACHUHU U 3BoJronu CoslHLa U 3BE3/1. DTambl KU3HU 3BE3I.

Muineunsbiii [1yTe — Hamia ["anaktuka. [Honoxenue u nemxenue Cosnnia B ['anaktuke. Tumsl
rajiakTuk. Paguoranaktuky u kBaszapel. YEpHBIE ABIPHI B Aipax rajlakTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa60ma. Paz0eranue rajakTuk.

Teopus bosbuioro B3peiBa. PENMKTOBOE H3ITydeHUE.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnsie mpodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C HUCIIOJIB30BAHUEM KOMIIBIOTEPHBIX IPUIIOKEHUIN
JUIsL OIIpEJeNICHUs MOJIOKEHHUs HEOEeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/MS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Habmonenus B Teneckon Jlynsl, maner, Mneunoro [ytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHUM B 3KOHOMHUYECKOH, TEXHOJOTMYECKOM, COLHMaIbHONH H
THUYECKOW cdepax AeATEIILHOCTH 4YEIOBeKa, POJIb M MECTO (PH3MKHM M acTpOHOMHUHU B
COBPEMEHHOM HayyHOH KapTHHE MHpA, pojib (PU3UUYECKOM Teopun B (HOPMHUPOBAHUU
Mpe/icTaBIeHUH 0 (U3NUECKO KapTUHE MUpa, MECTO (PU3NYECKOM KapTUHBI MHUpa B O0LIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUHN O IIPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3zyuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kiacce ocymiecTBiIseTCs € y4&TOM
COJIEP’KATENIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcaMu MaTeMaTWKH, OWOJIOTUH, XHUMHH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBA3aHHbIE C M3YYEHHEM METOJ0B HAyYHOIO IO3HAHMSL:
SBJICHHE, HAy4HbIM (akT, rumoresa, (Qu3nueckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOJCHHUE,
SKCIIEPUMEHT, MOJIEJIMPOBAHUE, MO/IEb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKHe (DYHKIMH: CHUHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl U HX
MPOEKIIUM Ha OCHU KOOPIHMHAT, CIOKEHHE BEKTOPOB, NMPOU3BOJHBIC AIIEMEHTAPHBIX (YHKIHH,
MIPU3HAKU N10J1I00MS TPEYTOJIbHUKOB, OIPEIeIeHHE TUIOIAIU TUIOCKUX QUTyp U 00bEMa Te.

buonoeusn: snextpuyeckue SBICHUS B KHUBOW IMPHpOJE, KoyeOaTeNbHbIE JBWKEHHUS B
XKUBOM MpUpOJE, ONTUYECKHE SIBJICHHUS B JKUBOM MpHpOJE, NEHCTBUE pagualiil Ha >KUBBIE
OpraHHU3MBI.

Xumusi: CTpOEHHME aTOMOB M MOJIEKYJ, KpHCTaUIMYecKas CTPYKTypa TBEPABIX Ted,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIETKU, CIIEKTPATbHBIN aHaIN3.

l'eocpaghusa: MarHUTHBIE TOJIIOCA 3€MJIH, 3QJIEKU MAarHUTHBIX Py, POTOCHEMKA 3€MHOU
MIOBEPXHOCTHU, IIPEJCKA3AHNE 3EMIIETPACEHUH.

Texnonozusi: MTUHUN DJIEKTpOIIEpeiad, TeHepaTop MEPEMEHHOTO TOKA, AJIEKTPOJBUIaTElNb,
WHAYKIMOHHAs MeYb, pajaap, paJuONpUEMHHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
IIPOEKIIMOHHBIN annapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue ydeOHOro mpeamera «®du3uka» Ha ypoOBHE CpeaHEero oomero odpa3oBaHUs
(6a30BBIil  YpOBEHB) JIOJDKHO  OOCCIIEYUTH  JIOCTIDKEHUE  CIEAYIOIUX  JTUYHOCTHBIX,
METAaINpPEeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YNIbTAThl OCBOCHMS ydeOHOro mpeamera «DPu3mka» OJKHBI OTPaXaTb
TOTOBHOCTb U CIIOCOOHOCTh O0YYaroLIUXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAllud, TIIO3UTUBHBIX BHYTPEHHUX
yOeXIeHUM, COOTBETCTBYIOIIUX TPAJULMOHHBIM ILIEHHOCTAM POCCHMCKOro oOIlecTBa,
paciIipeHe JKU3HEHHOI'O OIbITa M OIbITa JEATEIBHOCTH B IPOLECCE pealn3allii OCHOBHBIX
HaIpaBJICHUH BOCIUTATENBHOMN JESITEIbHOCTH, B TOM YUCIIE B YACTH:
1) rpa:k1aHCcKOro BOCIIUTAHUS:
Cc(OPMHUPOBAHHOCTh TPAKIAAHCKOMN MO3ULIMK 00yUarOIIErocs: Kak akTUBHOIO U
OTBETCTBEHHOI'0 WJIE€HA POCCUIICKOro OOIIECTBa; NPUHITHE TPAJULIMOHHBIX OOIIEYEIOBEUECKUX
IYMaHUCTUYECKUX U JIEMOKPAaTHMUYECKUX IIEHHOCTEH; TOTOBHOCTb BECTH COBMECTHYIO
JEeSTENIbHOCTh B UHTEPECAX TPaKJaHCKOTO
o0IecTBa, y4acTBOBAaTh B CaMOYINpaBJIEHUU B OOpa30oBaTEeIbHON OpraHu3alM; yMEHHE
B3aMMOJIEIICTBOBATH C COLIMATIBHBIMU HUHCTUTYTaMH B COOTBETCTBUU C
uX (YHKIMSIMM UM Ha3HaYeHHEM; TOTOBHOCTh K TyMaHHUTapHOM u
BOJIOHTEPCKOH JICSITENbHOCTH; 2) MATPHOTHYECKOT0 BOCTIMTAHMSA:
c(OPMHPOBAHHOCTh ~ POCCUHCKOM  TIpa)aHCKOW  HAEHTUYHOCTH,  IaTPUOTU3MA;
LIEHHOCTHOE OTHOILIEHHUE K TOCYAapCTBEHHBIM CUMBOJIaM, JOCTUXKEHHUSIM
POCCHIICKUX y4EHBIX B 00JIaCTH (PUBUKH U TEXHUKH; 3) AYXOBHO-HPABCTBEHHOI'0 BOCTIHTAHUSI:
c(OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUSA, JTHUYECKOTO IIOBEJIECHUS; CIOCOOHOCTD
OLICHMBATh CHUTYAallMI0 W IPUHUMATh OCO3HAHHBIC DELIEHUS, OPUEHTUPYSICh HAa MOPAJIBbHO-
HPaBCTBEHHbIE HOPMBI U IICHHOCTH, B TOM YHCJI€ B ICITEIbHOCTH YYEHOIO; OCO3HAHUE JIUYHOTO
BKJIaJIa B TOCTPOCHUE YCTONUUBOTO OYayIIero; 4) 3¢TeTHYeCKOro BOCIUTAHMSI:
ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA,
npucyuiero Gpusnyeckon Hayke;
5) TpyaoBoro BOCHHMTAHHMSI: HMHTEpEC K pa3IM4YHBIM cdepaMm mpodecCHOHATbHOIM
NeSITebHOCTH, B TOM
YlCclie CBSI3aHHBIM C (PM3UMKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyiei
npodeccur U peagr30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IUIaHbI; TOTOBHOCTh U CHOCOOHOCTH K
00pa3oBaHMIO U caMOOOPa30BaHUIO B 00JIACTH
GU3MKK Ha TPOTSHKEHHH BCEH IKU3HH; ©)
IKOJIOTHYECKOr0 BOCTIMTAHUSA:
c(OPMHPOBAHHOCTH IKOJOTHUYECKON KYIbTYPbI, OCO3HAHUE II100aIBHOTO
XapakTepa JKOJIOTUYECKUX Mpodiem; IUIAaHUPOBAaHWE M OCYIIECTBICHHE JIEHCTBUH B
OKpYXKarolllel cpelie Ha OCHOBE
3HaHUA IeJied yCTOMYMBOIO pa3BUTHs 4YEJIOBEUECTBA;  PACIIUPEHHUE ONBITa JEATEIbHOCTH
HKOJIOTMUYECKOM HAIIPaBIEHHOCTH Ha
OCHOBE WMEIOIIUXCSA 3HAHUN TO Qusuke; 7)
HeHHOCTH HAYYHOI'0 NO3HAHHUSA:
c(OPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UYECKOM HayKH,; OCO3HAaHME IICHHOCTH HAy4YHOW JeATeNbHOCTH,
TOTOBHOCTh B IIpoliecce M3ydeHHsI (PU3MKH OCYIIECTBIIATH IMPOEKTHYIO M HMCCIEI0BATENbCKYIO
JesITeTbHOCTh WHAUBUYAIBHO U B TPYIIIIE.

METANPEAMETHBLIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIEe YHHBeEpPCcaJIbHbIE yUeOHble AeiicTBus ba3oBble Jiornyeckune A1eCTBUA:
CaMOCTOSITENIHO (OPMYJIMPOBATh M aKTYaIM3HpPOBATh IMPOOJIIEMY, paccMaTrpuBarh €€
BCECTOPOHHE; OMPEIENATh LU JeSTEIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX



JOCTUKCHHUS; BBISBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PAaCCMATPUBAEMBIX (U3NYECKUX
SIBIICHUSX; pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBI C YIETOM aHATN3a UMEIOIUXCSI
MaTepuaIbHBIX U HEMAaTEpUATIbHBIX PECYPCOB; BHOCUTH KOPPEKTUBHI B JESATEILHOCTH, OIICHUBATh

COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OIICHUBATh PUCKH MOCIEACTBUN JEATEIbHOCTH; KOOPAMHHPOBATH U BBIITOIHATH PabOTy B

YCJIOBHSIX pEajIbHOTO,

BUPTYQIBHOTO W KOMOMHHPOBAHHOTO  B3aMMOJICHCTBHS; pa3BUBATh KpPEaTHBHOE

MBIIUICHUE TIPU PEIICHUN KU3ZHEHHBIX MPOOJIEM.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.
BJIQJICTh HAYYHOU TEPMHUHOJIOTUEH, KIIFOUEBBIMH MMOHATUSIMU U METOJIaMU
(bU3UYECKOI HAYKH;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEILCKON M MPOCKTHOW JEATEIILHOCTH B 00JIACTH
(bU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOMCKY METOJIOB PEIICHHS 3a1a4
(U3HUYECKOTO COJCpXKaHUS, MPUMEHEHHUIO PA3IMYHBIX METOJOB TMO3HAHUS; BIIAJIETh BUAAMH
NEATEIBHOCTH TI0 TIOJYYCHHIO HOBOT'O 3HAHUS, €r0 HWHTEPHpETalHH, NIpeoOpa3oBaHUIO H
MPUMCHCHHUIO B PA3IMYHBIX YYEOHBIX CHUTYaIUsX, B TOM YHCIE INPU CO3TAHWH YyISOHBIX
MIPOEKTOB B 00JIaCTU (PU3UKHU; BBISABIATH MPUYMHHO-CIEACTBEHHBIC CBSI3U M aKTyalU3UPOBAThH
3a/1auy, BBIIBUTATh TUIOTE3y €€ pPEIICHUs, HAXOAUTh apryMEHTHI IS JTOKA3aTelIbCTBA CBOUX
YTBEPXKACHUIA, 331aBaTh MapaMeTPbl U KPUTEPUH PELICHUS; aHATM3UPOBATh OJyYEeHHbIE B X0/
pelieHust 3a7aud pe3ysbTaThl, KPUTHYECKH OLIEHMBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCJOBHSX; CTaBUThb U (OpPMYIHpPOBaTh COOCTBEHHBIE 3aqauyd B
o0pa3oBaTeILHOM
NEeSTeNbHOCTH, B TOM YHCJIE TNpPU W3YYeHUHU (PU3UKHU; [1aBaTh OIICHKY HOBBIM CHUTYAIHIM,

OIICHUBATH MPUOOPETEHHBIN OTIBIT; YMETh IEPCHOCUTH 3HAHUS 1O (PU3HKE B MPAKTUICCKYIO

001acTh
KU3ZHEIESITEIIbHOCTH; YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTHHAIbHBIE TOJAXObI U PEIICHUS; CTaBUTh

poOJIEMBI U 3324, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ nnopmanmeii:

BJIAJICTh HABBIKAMHU TOJydeHUs] MHPOpManuu (HPU3UIECKOTO COJIEPKaHUSI U3 UCTOYHUKOB
pa3HBIX THUIOB, CaMOCTOSITENIBHO OCYIIECTBIATH IOMCK, aHajiu3, CUCTEMATU3alUIl0 |
HMHTEpIpeTauio WHQOpMAIMKM pa3IUYHBIX BHIOB U (QOpM TMpeACTaBICHHUS; OIIEHUBATh
JIOCTOBEPHOCTh  MH(OPMAIIHH; UCIIONB30BaTh  CpeACTBAa  MH(POPMAIMOHHBIX U
KOMMYHUKAIITMOHHBIX ~ TEXHOJIOTMM B  PEHIEHWHW KOTHUTHUBHBIX, KOMMYHUKATHBHBIX H
OpraHM3aIMOHHBIX 3a/lad C COONIoIeHHEeM TpeOOBaHUN HPrOHOMHUKU, TEXHHKH O€30MaCHOCTH,
TUTHEHBI, PECypCcOCOEpEKEHUs, TMPABOBBIX W OITUYECKUX HOPM, HOPM HHPOPMAIUOHHOMN
0€30MMacHOCTH; CO3/IaBaTh TEKCTHI (PU3MUECKOTO COJEPIKAHUS B Pa3IUYHBIX (popmarax c
y4€TOM Ha3Ha4yeHUs1 WHOOpPMAIMKU W IEJCBOM ayJUTOpWUH, BBHIOMpPAs ONTHUMAJbHYIO (Gopmy
MIPEACTABJICHUS U BU3YATU3AlIUH.

KoMMyHuKaTHBHBIC yHHBepcaibHblIe yueOHbIe JeHCTBUA:
OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;
pacro3HaBaTh MIPEATIOCHUIKU KOH(JIMKTHBIX cuTyalui " CMSAr4aTh
KOH(MIIMKTHI; pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJCTB; IOHUMATh U UCIIOJIB30BATh IIPEUMYIIECTBA KOMaHAHOW U UHIUBUyaIbHOU
paboThl; BEIOMpPATh TEMATUKY U METOBI COBMECTHBIX JEHCTBHM ¢ yu€TOM 001IUX
MHTEPECOB M BO3MOXHOCTEW KaXZOr0 4j€Ha KOJUIEKTHUBA; IIPUHHUMATH LIEJIU COBMECTHOMN
JESATEIBHOCTH, OPraHU30BbIBATE U KOOPAMHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHUIO: COCTABIATh
IUTaH JCWCTBUH, pacrpeleNiarh polu ¢ y4ETOM MHEHUH YYaCTHHKOB, OOCYXAaTh PE3yJIbTaThl
COBMECTHOH paboThl; OLEHMBATH KAYECTBO CBOETO BKJIA/1a M KaXKJJOI0 yJaCTHUKA KOMAH/Ibl B
o0ImMH pe3ynpTaT MO pa3padOTaHHBIM KPUTEPHUSIM; IMpeAjaraTh HOBBIC MPOEKTHI, OIICHWBAThH
UJCH C O3ULMU HOBU3HBI,
OPUTMHAJIBbHOCTH, IPAKTUYECKOW 3HAYMMOCTH; OCYILECTBIATH ITO3UTHUBHOE CTPATErMYECKOE
MOBEJICHUE B PA3JINYHBIX
CUTYalUsX, IPOSBIATH TBOPUECTBO U BOOOpaskeHHE, OBITh MHUIIMATUBHBIM.



Pery1siTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUs CaMoopranu3amnusi:

CaMOCTOSITENIFHO OCYIIECTBIISTH IMO3HABATEIBHYIO IEATEIbHOCTh B 00NMacTh (DU3UKH U
aCTPOHOMHH, BBUIIBIATH NPOOJIEMBI, CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJauH;
CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pELIeHHA pPACUETHBIX M KAueCTBEHHBIX 3ajay, IUJIaH
BBIITOJTHEHUSI TPAKTHYECKOH pabdOTBl € Y4ETOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOUTEHHIA; JaBaTh OLIEHKY HOBBIM CHTYaLIUsIM;

pacHmIUpATh PaMKH Y4eOHOTO IpenMeTa Ha OCHOBE JIMYHBIX IPEANOYTCHUH; IeaTh

OCO3HAHHBII BEIOOD, apIryMEHTUPOBATH €ro, OpaTh Ha cels
OTBETCTBEHHOCTh 3@ PELICHHE, OICHUBATh MNPUOOPETEHHBI OMBIT; CHOCOOCTBOBATH

(bopMHPOBAHHUIO U MPOSBICHUIO SPYAULIUHN B 00JIaCTH
(U3UKH, TOCTOSTHHO MOBBIIIATH CBOI 00pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAIBHBIH HHTEJIEKT:
JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM, BHOCHTh KOPPEKTHBHI B A€ATEIHLHOCTB,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BIIAJICTh HaBBIKaMH IIO3HABaTEIbHON pednexcun KaK OCO3HaHUS

COBEpIIAEMBIX JCHCTBUI U MBICIHTEIBHBIX MPOIECCOB, X PE3YIbTATOB U OCHOBAHUH;
UCIIONIb30BATh MPUEMBI PEPIICKCHH /ISl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO

peIIeHHsI; YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MTPHHUMATh PEIIECHHS 0 UX

CHI)KCHUIO; IPUHUMATh MOTUBBI 1 apTyMEHTHI APYTUX [IPH aHAIN3E PE3yIbTaTOB

NeSITeNbHOCTH; TPUHUMATh ceOs, MOHMMAas CBOM HEJIOCTAaTKHM M JIOCTOMHCTBA; NPUHHMATH

MOTHBBI M apryMEHTHl APYIHX IpPU aHAIN3E PE3YNbTaTOB ICATEILHOCTH;, IPH3HABATh CBOE

MIPaBO M MPABO IPYTUX HA OUTHOKH.

B npouecce mocTrkeHNs TMYHOCTHBIX PE3yIbTaTOB OCBOCHHS ITPOTPAMMBI IO (DU3UKE IS
YPOBHS cpefHero odmero oOpa3oBaHus y 00yYarOLIMXCsI COBEPIIEHCTBYETCS IMOLMOHAIBHBIN
MHTEJUICKT, IPEINOIaralouuii ChOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO0 CIIOCOOHOCTh MIOHUMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJIETh HAIlPaBJICHUS Pa3BUTHUSI COOCTBEHHOW SMOLIMOHATIBHON Cdephl, ObITh YBEPEHHBIM B cebe;
CaMOpETYJIMPOBAaHUS, BKIFOYAIONIETO CAaMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBE/IEHUE, CIIOCOOHOCTh AJaNTHPOBATHCA K HMOLMOHAIBHBIM M3MEHEHUSIM U IMPOSBIATH
rHOKOCTh, OBITh OTKPHITHIM HOBOMY, BHYTPEHHEH MOTHBAIIMW, BKIIOYAIOMICH CTpEMIICHHE K
JOCTIKEHHUIO 1IeTM M YCIeXy, ONTUMHU3M, MHULMATUBHOCTb, YMEHHUE JEUCTBOBATH UCXOAS U3
CBOMX BO3MOKHOCTEH; OMIIaTHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHHUMATh AMOIMOHAIBHOE
COCTOSIHUE JAPYTUX, YUUTHIBATh €r0 MPU OCYLIECTBICHUH OOIIEHHs, CTIOCOOHOCTh K COUYBCTBUIO
U CONEPEKUBAHHUIO, COIUAIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTPAWBAThH
OTHOILICHHUS
C IPYTUMHU JIFOJIbMH, 3200 TUTHCS, TIPOSIBIIATE HHTEPEC M Pa3peniaTh KOH(PIUKTHL.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kiacce mpeiMeTHble pe3ynbTaThl HA 6a30BOM YpOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBaTh Ha MpUMEpax posib U MecTO (pU3MKu B (OPMUPOBAHHUU COBPEMEHHOMU
HAay4YHOW KapTUHBI MHUpA, B Pa3BUTHH COBPEMEHHOM TEXHMKH U TEXHOJIOTUMH, B NMPAKTUYECKOU
NEeSTeNIbHOCTH JIIOJIeH; YYUTHIBaTh TPAHUIIBI NMPUMEHEHUS HM3YyYEHHBIX (PU3UUYECKHX MOJIENeH:
MaTepHualibHas TOYKa, MHEepPIHaJIbHAsg CUCTEeMa OTCuéTa, aOCOJIIOTHO TBEPIOE TEJNO, UIeaTbHBIN
ra3, MOJIEJIM CTPOEHUS T'a30B, JKUJIKOCTEH U TBEPIBIX TE€J, TOUEUHBIN JIEKTPUYECKHUN 3aps IpU
peneHnH (PU3NYECKHX 3a/1a4;

pacrio3HaBaTh (U3HUECKHE SBICHUS (IIPOILECCH) M OOBSACHATh MX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJIIPHO-KMHETUUECKON TEOPUM CTPOEHHS BEIIECTBA U 3JIEKTPOAMHAMMKH:
pPaBHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIMHEMHOE [BUKEHUE, CBOOOJHOE MaJeHHE Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUUs, B3aUMoOAeWCTBUE Ten, Iuddy3us, OpOoyHOBCKOE
JBYDKEHUE, CTPOEHUE MKUAKOCTEW M TBEPIBIX Tell, U3MEHEHHE 0O0bEMa Tesl IpU HarpeBaHUU
(oxJytaXkAeHUH ), TEIJIOBOE PAaBHOBECUE, HCIIAPEHHUE, KOHJEHCALNS], IUIaBJIEHNE, KPUCTAUIN3aLHs,
KWIICHHE, BIAKHOCTh BO3/lyXa, IOBBIIICHHE JABJICHHS ra3a IIPU €ro HarPEBAHHU B 3aKPBITOM
cocyze, CBs3b MEXKIYy IapamMeTpaMH COCTOSIHMsI ra3a B H30Ipoleccax, IEKTpU3alus Tell,
B3aUMOJICHICTBHE 3apsAJ0B; OIMUCBHIBATh MEXAaHHMYECKOE JIBUKEHHE, HCNONb3ys (usnueckue



BEJIMYUHBI: KOOPAWHATA, MTYTh, IIEpEMEIICHNEe, CKOPOCTh, YCKOPEHUE, Macca Teja, CUjla, UMITYJIbC
TeJa, KHHETUYeCKasi SHEPTusi, MOTCHIIMAIbHAS dHEPrus, MexaHudeckas paboTra, MEeXxaHHUYECKas
MOIIHOCTb; TIPH OTIMCAHWUHU MTPABMIIBHO TPAKTOBATH (PU3MUYECKUN CMBIC MCITOIB3YEMbBIX BEIIMYHH,
UX O00O03HAUEHUS M CIUHUIIBI, HAXOAUTh (HOPMYIIBI, CBS3BIBAIOIINE MaHHYIO (DHU3HUECKYIO
BEJIMYHHY C JPYTUMH BEJIUYMHAMHU, OIMCHIBATh M3yYCHHBIC TEIIOBBIC CBOMCTBA TEJ U TEILUIOBBIC
SIBJIICHUSI, WCIONB3ys (U3NYECKHUE BEIWYMHBL: JIaBJICHHE ra3a, TeMmIepaTypa, CpemaHsis
KHHETUYECKAash JHEPrUsl XAOTHYECKOrO JIBIKCHHS MOJICKYJN, CPEIHEKBAJpaTHYHAs CKOPOCTh
MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSST dHEPTHUs, padoTa ra3a, KO3 UIHUEHT MOIe3HOTO
JNCHCTBHUS TEIUIOBOTO JIBUTATENsA; MPU ONHCAHUHU IPABUIBHO TPAKTOBaTh (DU3MUCCKHUUA CMBICI
UCIOJIb3YEMBIX BEIMYWH, WX O003HAYCHHUS W CAWHHIIBI, HaXOIUTh (OPMYIBI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3NYCCKYIO BEJIMYMHY C APYTHMHU BEJIMYMHAM; OMHMCHIBATH U3YYCHHBIC JICKTPUUICCKUE
CBOWCTBA BEIIECTBA U AJICKTPUUECKUE SIBICHUS (TIPOILIECCHI), UCTIONB3Ys (DU3UYECKUE BEITMUNHBL:
ANEKTPUYCCKUN 3apsj, DJIEKTPUYECKOE I0JIe, HANPSHKEHHOCTh IOJISA, IMOTCHIMAN, Pa3HOCTb
MOTCHIIMAJIOB, TPH OMHCAHWUW TPABUIBHO TPAKTOBATh (PU3UYECKHI CMBICT HCIOJIb3yEeMbIX
BEJIMYHMH, WX OOO3HAYCHHMsS W CIAWHHMIBI;, YKa3biBaTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO
(U3HYECKYI0 BEIUYHMHY C IPYTHMH BEIMYWHAMH; aHAJIM3UPOBATh (PH3UYECKHE TMPOIECCH U
SIBJICHUS, UCTIONB3YS (PM3MUECKUE 3aKOHBI M IPUHIIUIIBI: 3aKOH BceMupHoro Tsrotenus, I, 11 u Il
3aKoHBI HBIOTOHA, 3aKOH COXPAaHEHWs MEXAHHYECKOW JSHEPTuH, 3aKOH COXPAaHEHHS HMITYIIbCA,
NPHUHIUI  CYNEPIO3UIIMKA CWJI, TPHHIUI PABHONPABUS WHEPIHAIBHBIX CHCTEM OTCUETa,
MOJICKYJISIPHO-KUHETHYECKYIO TCOPHIO CTPOCHHS BEIISCTBA, T'a30BbIC 3aKOHBI, CBS3b CPEIHCH
KUHETHYECKOW YHEPTHU TEIJIOBOTO JIBUKCHHUS MOJICKYJ ¢ a0COJIFOTHOM TEMIIEpaTypoOi, MepBhIi
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHCHHUS JJICKTPUYECKOTO 3apsna, 3akoH KynoHa, mpu 3ToMm
pa3nuyath CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKCHUE U YCIIOBHSI
(rpaHMIBI, OOJIACTH) TPHUMEHUMOCTH; OOBSICHATH OCHOBHBIC NPHUHIUIIBI JCHCTBHUS MAallWH,
npUOOPOB M TEXHUYECKHX YCTPOWCTB; pa3iiivaTh YCIOBHS UX OE30IaCHOTO WCIIOJIb30BaHUS B
MTOBCETHEBHOM JKU3HU; BBITIOJIHATH YKCIIEPUMEHTHI 110 UCCIIEOBAHNIO (DHU3UYECKHUX SBJICHUHA 1
MPOLIECCOB C MCIOJB30BaHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUMU, MpU 3TOM (OpMYyITUPOBATH
npobneMy/3afady W TUMOTE3y y4eOHOro OSKCIHEpPUMEHTa, CcoOupaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAaHUS, MTPOBOAUTH OMBIT M (DOPMYIHPOBATH BBIBOABI; OCYIIECTBIATH
MpsIMBbIE U KOCBEHHBIC M3MEpPEHUs (DM3MUECKHUX BEIMYUH, IMPU ITOM BBIOMPATH ONTHMATBHBIN
croco® M3MEpeHHs] U HWCIOJb30BaTh M3BECTHBIE METOMABI OIIEHKH IMOTPEIIHOCTEH H3MEpeHUit;
HCCJIeIOBATh 3aBUCUMOCTH MKy (PU3NICCKUMU BETMIMHAMH C
WCIOJIb30BaHUEM TNPSIMBIX HU3MEpPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHPOBATH
pe3yNIbTAThl TOTYYCHHONW 3aBUCHUMOCTH (DH3MYECKHX BEIUYMH B BUAC TaONMHMI] M TpaduKOB,
JIeNaTh BBIBOJBI MO pe3yJbTaTaM HMCCIEIOBAaHUS, COOMIOAATh MpaBuia OE30MacHOTo TpyAa Mpu
MIPOBEJICHUHU UCCIICIOBAHUA B PaMKaX Y4eOHOTO IKCIEPUMEHTa, y4eOHO-HUCCIIeIOBATEIILCKON 1
MPOEKTHON JEATETbHOCTH C HWCIOJIB30BAHUEM HU3MEPHUTENBHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyIOBaHUS; peIIaTh PACYETHBIE 3a/1a49M C SBHO 33JaHHOW (PU3NICCKOW MOJICIIBIO, UCTIONB3YS
(u3nuecKre 3aKOHBI M MIPUHIIUITBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3NIECKYIO
MOJIeTb, BBIICIATh (DU3WYCCKUE BEIMYMHBI M (OPMYJIBI, HEOOXOMWMBIC Il e€ pelieHus,
MIPOBOAMTH PAcu€Thl U OLIEHUBATH PEATBbHOCTh MOMYYEHHOTO 3HAYCHUS (DU3UUECKON BEIIMYUHBL
pelaTh Ka4yeCTBEHHBIC 3aJlayM: BBICTPAWBATh JIOTHYSCKH HEIPOTHBOPCUUBYIO IEMOYKY
paccyXJIeHHiA ¢ OTIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DPU3HUECKUE SIBICHHUS;
UCIIOJIb30BaTh TIPH  PEIICHWW YyYeOHBIX 3aJlad  COBPEMCHHBIC HWH(POPMAIMOHHBIC
TEXHOJOTHH JUIsI TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIMU M MPEACTaBICHHS Y4eOHOU U
HAyYHO-TIOMYJIAPHOH HWH(POPMAIUH, ITOJYICHHONH W3 PAa3IMYHBIX HMCTOYHHUKOB, KPUTHYCCKH
aHAJIM3UPOBATh TOJTy4aeMyro HMH(OpPMAIHIO; MPUBOAUTH NPUMEPHl BKJIAga POCCHHCKUX H
3apyOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYKAIOMIETO MHpa, B pPA3BUTHE TEXHUKH H
TEXHOJIOTHH; HCITOJIb30BaTh TCOPETHUYCCKUE 3HAHHS MO (DU3MKE B MOBCEIHEBHON JKWU3HH IS
obecrnieueHrs O€30MacCHOCTH MPU OOPAIIEHUH ¢ TPHUOOPAMU U TEXHUISCKUMH YCTPOUCTBAMHU, TSI
COXPAHEHHUS 370POBbS U COOJIOCHHS HOPM SKOJIOTHUECKOTO IMOBEACHHS B OKPYXKAIOIICH Cpee;
paboTaTh B IpyIIE C BHIITOJHEHUEM PA3IUIHBIX COITUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIbI, PAIMOHATBHO paclpeAciaTh OOS3aHHOCTH W IUTAHUPOBATH
NEeSATeIbHOCTh B HECTAaHJAPTHBIX CHUTYalMsIX, aJeKBaTHO OIICHUBATh BKJIAQM KaXKIAOTO U3
YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBaeMOi MpoOIeMBl.



K konmy oOyuenust B 11 kJacce mpeaMeTHbIe pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUH:

JEMOHCTPUPOBaTh Ha MpUMEpax posib U MecTO (pu3uKku B (GOPMUPOBAHHUU COBPEMEHHOMN
Hay4YHOU KAapTHUHBI MHUpPA, B Pa3BUTUM COBPEMEHHON TEXHUKU U TEXHOJIOTMH, B IPAKTUYECKOU
NEeSTeNIbHOCTH JIIOJIeH, LENOCTHOCTh U EIMHCTBO (PU3UYECKOM KapTHHBI MHUPA; YUUTHIBATDH
IpaHHIIB] TPUMEHEHUS U3YUYECHHBIX (U3UUECKUX MOJIEICH: TOUCUHBIM SJEKTPUUECKUN 3aps, Tyd
CBETa, TOUCYHBIH UCTOYHUK CBETA, SJIEPHAsl MOJENb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO siipa
[IpU pereHn: (PU3MUECKUX 3a]a4; paclo3HaBaTh (PU3UUECKUE SBICHUS (TIPOLIECCHI) U OOBACHITD
UX Ha OCHOBE 3aKOHOB AJIEKTPOAMHAMUKHN U KBAaHTOBOM (PU3MKU: dJIEKTPHUUECKas MPOBOAUMOCTH,
TEIUIOBOE, CBETOBOE, XMMMUYECKOE, MAarHUTHOE JEWCTBUS TOKAa, B3aUMOJEHCTBHUE MArHUTOB,
ANEKTPOMArHWTHAs MHAYKIUS, JAEWCTBUE MArHUTHOTO TMOJS HAa MPOBOJAHUK C TOKOM U
JBIDKYIIUICS — 3apsil,  9JIEKTPOMAarHuTHbIE  KojJeOaHWst W BOJIHBI,  HPSIMOJUHEHHOE
pacnpocTpaHEHHE CBeTa, OTpaXKeHUe, NpeJomiieHue, uHTepdepeHius, AuPpakuus u
MOJIIpU3alvsl CBETa, JUCTepcusi cBeTa, (oTtodnextpuueckuil 3gdext (porodddexr), cBeToBOE
JaBJICHHE, BO3HMKHOBEHHME JIMHEHYATOro CIIEKTpa aToMa BOJOpPOJAA, €CTEeCTBEHHAas U
HCKYCCTBEHHAs PaJIiOaKTUBHOCTD; ONMCHIBATh N3YUEHHbIE CBOMCTBA BELECTBA (JIEKTPUUECKHE,
MarHUTHBIE,  ONTHYECKHE,  OJCKTPUUYECKYI0  HPOBOAMMOCTh  PA3JIUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBICHUS (IIPOIECCHI), MCIONB3Ys (PU3MUECKUE BETMUMHBI: AIIEKTPHUUYCCKHMA
3aps, cuiia TOKa, JJIEKTPUUECKOE HAMpsHKEHUE, SJICKTPUUECKOE COMPOTHUBIECHUE, Pa3HOCTh
MOTEHINAJIOB, JJEKTPOJBMKYINAsi Cwia, padoTa TOKa, WHIYKIHMS MarHUTHOTO TOJs, CHJIa
Awmrnepa, cuna JlopeHna, UHIYKTUBHOCTh KaTyIIKHU, dHEPTUS AJIEKTPUYECKOTO U MAarHUTHOTO
oJiel, IepUO U YacToTa KoseOaHui B Koje0aTelbHOM KOHTYpE, 3aps]l U cujla TOKa B IIpoLecce
TapMOHHYECKHUX AJIEKTPOMATHUTHBIX KoyieOaHMH, (POKYCHOE pacCTOsSHHME W ONTHYECKas Cuia
JIMH3BI, IPU ONMUCAHUH MPABUIBHO TPAKTOBATH (PM3UUYECKUN CMBICI MCIIOJIb3YEMBIX BEIIMYHH, UX
0003HAYECHUS U €IMHUIIBI, YKA3bIBATh (DOPMYJIbI, CBS3BIBAIOLINE JAHHYIO (DU3MUECKYIO BETUUUHY
C IpYTUMH BEJINYNHAMU;

ONHUCBHIBATh M3YUYECHHBIE KBAaHTOBbIE SBJICHUS M TPOLECCHl, HCHOIB3yd (U3NYECKHE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTAa CBETAa, DHEPIUs U
uMnynbe (OTOHA, MEpUOJ] TMOJypacHajga, JHEPrus CBA3M aTOMHBIX fJep, NPH OMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3MYECKUN CMBICH HCHOJIb3YEMbIX BEIMYMH, MX OOO3HAUeHUs M
€IMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIIME NAHHYI (DPU3MUECKYI0 BEIMYUHY C JAPYTUMHU
BEJIMYMHAMHU, BBIYUCIATH 3HAaYeHHE (U3MUECKON BEIMYMHBI, aHAIU3UPOBATh (PU3NUYECKUE
IpoIecChl M SIBJCHHUS, UCHONb3Yysd (PU3MUECKHEe 3aKOHbl M NPUHLMIIBL: 3aKOH OMma, 3aKOHBI
MOCJIEZI0BATEIBHOTO U MAPAIIJIEIIBHOTO COETMHEHUS] TPOBOHUKOB, 3aK0H Jxoyns—JIenna, 3akoH
JIEKTPOMArHUTHOM HMHAYKIMM, 3aKOH MPSIMOJMHEHHOTO pPacHpOCTPaHEHUs CBETa, 3aKOHBI
OTpa)XE€HUs CBETA, 3aKOHBI NPEIIOMJICHUS CBETa, ypaBHeHHE JiHmTeWHa nis (pororddexra,
3aKOH COXPaHEHUs SHEPrUH, 3aKOH COXPAHEHMsI UMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUYECKOIO
3apsijia, 3aKOH COXpaHEHHs] MacCOBOT'O YMCIIa, MOCTYNaThl bopa, 3aKkoH paloakTUBHOIO pacraja,
IIPU ATOM pa3iuyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YecKoe BBIPAKEHHE U
yclioBUsl (TpaHULIbI, O0JACTH) MPUMEHUMOCTH; ONPENENSITh HAIpaBJIEHUE BEKTOpa WHIYKIUH
MarHUTHOTO TOJIS TPOBOTHUKA

C TOKOM, CUJIbl AMIiepa U cuiibl JIopeH1a; CTpOUTh U OIUCHIBATH N300paKeHHe, Co31aBaeMoe
IUIOCKUM 3€pKaJIoM,

TOHKOM JTMH3011; BBIMOIHATH SKCIIEPUMEHTHI 110 UCCIEAOBAHNUIO (PU3NUECKHUX SBIECHUHN U
MIPOIIECCOB C UCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUil: MpH 3TOM (POpPMYyIUpOBATH
npobieMy/3ajady W THUIOTE3y y4eOHOTO DKCIEPUMEHTa, COoOupaTh YCTAaHOBKY W3
MPEUIOKEHHOT0 000pYO0BaHUS, MIPOBOJUTH OMBIT M (HOPMYIHPOBATH BBIBOABI; OCYLIECTBIATDH
MpsiMble U KOCBEHHBbIE M3MepeHUsl (PU3MUECKUX BEJIWYUH, MPU ATOM BHIOMpATh ONTUMATbHBIN
Croco0 M3MEPEHHUs W HCIOJb30BATh M3BECTHBIE METOJbI OILIEHKH IOTPEIIHOCTEH H3MEpeHui;
HCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEIMYMH C MCIOJIb30BAaHUEM MPSMBIX WU3MEpPEHUM: Mpu
3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DMKCHPOBATh pe3yJabTaThbl IOJIYYEHHOW 3aBHCUMOCTH
¢u3nyecKux BEJWYMH B BHAE Tabmull W TpapuKOB, JAeiaTb BBIBOABI IO pe3yJbTaTam
UCCIIEIOBaHMs; COOMIOAAaTh MpaBuia OE30MacHOr0 TpyAa HpU MPOBEACHUU HCCICIOBAaHUN B
pamMKax ydyeOHOro SKCHEpHUMEHTa, y4eOHO-HCCIIEeNOBATeNIbCKOW U MPOEKTHOM AEATEIbHOCTH C
UCIOJIb30BAHUEM HW3MEPUTENIBHBIX YCTPOMCTB M J1abOpaTOpHOro OOOPYAOBaHMS, pelaTh
pacuéTHbIe 3a/layMl C SIBHO 3aJlaHHON (PU3MUECKON MOJENbIO, UCOIb3Ys (PU3NYECKUE 3aKOHBI U



NPUHIUIBI, HA OCHOBE aHAIM3a YCIOBHS 33Jayd BHIOMpATh (PU3MUECKYIO MOJEINb, BBIIEIATH
¢u3nyeckue BEIUYMHBI U (OPMYIIbI, HEOOXOAUMBIE Ui €€ PEelIeHUs, TPOBOIUTH PacuéThl U
OLICHUBATh PEaJbHOCTh MOTYYEHHOTO 3HAUeHUs (PU3MUECKO BETUUMHBI; peliaTh KayeCTBEHHbIE
3a/la4M: BBICTpauBaTh JIOTMYECKH HEMPOTHBOPEYMBYIO LIETIOYKY PACCYKIEHUH C OMOpod Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS;

UCTOJBb30BaTh MPH PELHICHWHM Y4YeOHBIX 3aJad COBpPEMEHHBbIE HH()OPMAIIMOHHBIC
TEXHOJIOTUU ISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIpPETAlUU U TMpeACTaBiIcHUS Y4eOHOH u
HAYYHO-TIONYJISIPHOW MH(OPMALMKU, MOJYYCHHON W3 pPa3IMYHbIX HCTOUYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJydaeMyto HHPOpPMAaIHIO; OOBSCHATH MPUHIIUIIBI IEHCTBUS MAIINH, IPUOOPOB
U TEXHUYECKUX YCTPOMCTB, pa3iInyarh YyCJIOBUS UX 0€30MaCHOTO HCIOJIb30BAaHHUS B
MOBCEIHEBHON >KM3HM; MPUBOAMUTH IMPHUMEPHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(¢U3MKOB B pa3BUTHE HAayKd, B OOBSCHEHHE IPOLIECCOB OKPYKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKU M TEXHOJOTH; MCIONb30BaTh TEOPETUUYECKHE 3HAHUS IO (PU3UKE B TOBCETHEBHOM
KHU3HH Ui oOecrieueHus: 0e30macHOCTH Npu OOpalieHHHd ¢ MpubopaMu U TEXHUYECKUMHU
YCTpOMCTBaMHU, JIJIsl COXPAHEHHUS 3/10POBbsSI U COOJIFOJICHUSI HOPM SKOJIOTMUYECKOTO MOBEACHHUS B
OKpYy’Karomiel cpeze; paboTaTh B TPYNIE C BBIIOJIHEHUEM PA3IHYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIbI, PAMOHATBHO paCHpeleNiaTh OO0SI3aHHOCTH W IUIAHUPOBATh
NEeSTENIbHOCTh B HECTAHAAPTHBIX CUTYyallUsX, aJE€KBAaTHO OLIEHMBATh BKJIAJ KaXJ0ro U3
YYaCTHUKOB TPYIIIBI B PEIICHHE PACCMAaTPUBAEMOI TPOOIEMBI.



MBOY «COMLI Nel um. I'epost Coerckoro Coroza I1.B. MacjieHHMKOBA CT.
ApXoHcKasD)

COI'JTACOBAHO
3aMECTHUTEIIb JHPEKTOpa

10 YBP 7o G

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

yueOHoro npeamera «®@u3zuka. ba3zoBblii ypoBeHb»

Jutst oOyuaromuxcs 11 kmaccon

Ha 2023/2024 y4eonbIii roj

Yuutens Gusuku:
Yepnyuxnii A.I1L

cT. ApxoHckas 2023/2024 yyeOHbIH 1o/



TEMATHYECKOE INTAHUPOBAHHUE

11 KVIACC
H KosmnuecTBo yacoB DJIeKTPOHHbIE
anMeHOBaHMe Pa3/1e/ioB U TeM
Ne n/m nporpamMmbl P KourpoJsbnbie | IIpakTHyeckue (undposbie)
Bcero paGoTEI pasoTHI ggsa;(‘:BaTeﬂbHLIe
YPChI

Paszpen 1. JIEKTPO/IMHAMUKA
11 MaruauTHO€ noJie. DIeKTpOMarHuTHas 11 1 3 bubmuorexa [JOK

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

Wroro no pazneny 11

Paszpnen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 9 1 bubnnorexa [HOK

' KOJICOaHHS https://m.edsoo.ru/7f41c97c
29 MexaHW4ecKue U 3JIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK

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

bubmuorexa [JOK

23 Onrika 10 3 https://m.edsoo.ru/7f41c97c

Wroro no pazueny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

31 OcCHOBBI crielIuaNbHON TEOPUH 4 1 bubnnoreka [JOK
' OTHOCHUTEIHLHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazpeny 4
Paznen 4. KBAHTOBASI ®PU3UKA
. bubnuorexa [JOK
4.1 ONeMEHThl KBAHTOBOM ONTHUKHU 6 https://m.eds00.ru/7f41c97¢
bu6mmorexa [IOK
4.2 Crpoenue atroma 4 https://m.edsoo0.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE S/1pO 5 https://m.edsoo.ru/7f41c97c
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Uroro no pazneny

15

Pazgen S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

bu6mmoreka [IOK
51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubnmoreka
4 HOK
6.1 O6o06maronee MOBTOPEHUE
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Koau4decTBo 4acoB JaTa usyuenust
Ne 1A 1E JIeKTPOHHBbIE U(PPOBHIE
n/m | Tema ypoka Konrpoasueie Ilpakrnyeckue o0pasoBaTellbHbIe
Beero padoThI padoThI PpeCypChbl
IL1an | ®@akr| Ilaan | ®akr
ITocTossHHBIE MATHUTHI U KX
1 B3auMoJiericTBUEe. MaruuTHoe I10JI€E. 1 bu6mmoreka [IOK
Bekrop MarHuTHOM MHIYKUIUH. JIMHIKA https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIYKIUH
M .
) v ;;TI;HS; r;one MPOBOJIHMKA C TOKOM . Bubnorexa [TOK
petena. https://m.edsoo.ru/ff0c98fe
B3anmMoseiicTBre MPOBOTHUKOB C TOKOM
3 JlabopaTtopHnas padora «3yueHue 1 1 bubnuorexa [JOK
MarHUTHOTO TOJISE KATYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO MOJIA HA MPOBOJHUK]
TokoM. Cuna Amrepa.
4 JCIagooaToC Hast a6oi121 «HccnenoBanue 1 1 bubmiorexa HOK
N paTopHai p 1 https://m.edsoo.ru/ff0c9ac0
JIEMCTBUSI MOCTOSIHHOT'O MarHuTa Ha paMKy
C TOKOM)
JleficTBMEe MarHUTHOTO OIS Ha
5 JBUKYLITYIOCS 3apsPKEHHYIO YaCTHILY. 1 bubnnorexka [JOK
Cuna Jlopenna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
6 DneKkTpoMarHuTHas HHIyKnus. [Totok 1
BeKTOpa MarHuTHOM unaykuuu. IJC
WHIYKITUA. 3aKOH YJIEKTPOMArHUTHOM
uHaykuuu Papanaest
JIabopaTopHasa abora
«Hi&lje ((;Il;aHI/Ie HIE)J'IGGI;)I/ISI 1 1 bubmiorexa [OK
a 5 https://m.edsoo.ru/ff0cal50
3JIEKTPOMArHUTHOW MHYKIIAW»
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NHayKTUBHOCTB. SIBIE€HNE CAMOUHAYKIUH.
OJIC caMOMHAYKIIUH. DHEPTUS
MarHUTHOTO TOJIsL KATYIIKH C TOKOM.
DJIEKTPOMArHUTHOE TOJIe

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

TexHudyeckue  ycTpoucTBa M HX
IIPUMEHEHHE: IOCTOSIHHBIE  MAarHMTHI,
AJIEKTPOMATHHUTHI, AJIEKTPOJIBUraTENb,
YCKOPUTENIM  3JIEMEHTAapHBIX  4YacTul,
WHIYKIMOHHAs I1eYb

10

O6o6maromuii  ypok «MarHutHoe ToJe.
DJIeKTpOMAarHUTHAS UHTYKIUS»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabora o TeMe
«MarHuTHoe 1ore.
3H€KTpOMaFHI/ITH ast UHAYKI WA

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOoHbIC MEXaHHUYECKUE
KOJIeOaHusI. I"apmonmueckue
KOJICOaHMS. VYpaBHeHue
rapMOHHYECKUX KOJICOaHHH.
[IpeBpanienue saepruu

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHas pabota «MccnenoBanue
3aBUCHUMOCTH TIEpHO0/1a MAJIbIX KOJIeOaHu
rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a»

14

Konebarenbubiii  koHTYp. CBOOOIHBIE
JJIEKTPOMarHUTHBIE KosieOaHus B
UCaIbHOM  KOJEOAaTeIbHOM  KOHTYpE.
AHajoruss MexJIy MEXaHU4YECKUMH H
2JIEKTPOMAarHUTHBIMU KOJI€0aHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHna. 3aKOH COXpaHEHUS
SHEPTUU B UI€aTHHOM KOJIe0aTeIbHOM
KOHTYypE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBienue 0 3aTyXarmux
KOJICOAHMSX. BreinyxaeHHbIe
MeXaHHYecKue KojacOanusa. Pe3oHaHc.
BrinyxneHHbie AIIEKTPOMArHUTHEIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbhbh86
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KoJIeOaHus

[TepemennsbIit Tok. CUHYCOMAQITBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh

17 MIEpPEMEHHOTO TOKA. AMIUIMTYIHOE H bubmmorexa LIOK
P ' e https://m.edsoo.ru/ffOcbd34
JIeMCTBYIOIIEE 3HAUCHUE CHUIIBI TOKA U
HaANPSDKEHUS
Tpancdopmarop. [IpousBoacTso,
18 nepeaaya U notpedieHne
AIIEKTPUYECKON SHEPTrUuu
YerpoiictBo u MPAKTUYECKOE
19 IIPUMEHEHUE DJIEKTPUYECKOr0 3BOHKA, bubmumorexa [IOK
reHepaTopa IEPEMEHHOI0 TOKa, JIMHHN https://m.edsoo.ru/ff0cc324
aJIeKTponepeaay
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 AIIEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
AJIEKTPOIHEPTUU B TIOBCETHEBHOM JKU3HU
Mexannueckue BOJTHEI, YCIIOBUS
21 pacupoctpanenus. Ilepumon. CkopocTh bubnnoreka [JOK
pacnpocTpaHeHHss W JJIMHA  BOJIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunblie ¥ MPOIOILHBIE BOJTHBI
3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa. bubnuotexa [JOK
22 .
BricoTta Tona. Tem0Op 3Byka https://m.edsoo.ru/ff0cccOc
DIEeKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA U
23 CKO O(IB)TB [Ikana 3mekt ONIaFHI/ITHI:IX bubmorexa [TOK
P ’ p https://m.edsoo.ru/ffOccfe0
BOJIH
[TpuHIMIIBI paaroCBs3U u
24 TeneBugeHus. Pa3Butue CcpencTs
cBs3u. Pagmonokarnms
o5 KonTponbhas pabota «Konebanus u bubnnorexka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsmonuHeitHOe pacmpocTpaHEHHE CBETa
26 B E HOPOJHOM C epe o bubmorexa HOK
AHOpOZR peae. https://m.edsoo.ru/ff0cd350
Toueunslit ncTouHMK cBeta. JIyd cBera
27 OTtpaxxeHue CBeTa. 3aKoHBI bubnnorexa [JOK
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orpaxkeHus  cBera.  Iloctpoenue
N300paKEHUH B TNIOCKOM 3€pKaJie

https://m.edsoo.ru/ff0cd4e0

[Ipenomnenue cBera. [lonHoe BHyTpeHHEE

28 orpaxxenue. IlpenenbHbIA Yroia MOJHOTO bubmorexa [IOK
P - bl . https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEeHUs
29 JlaboparopHnas pabota «3mepeHue bubmmoreka [JOK
TI0Ka3aTeJIs IPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
o | T Moo oty Busorea 101
- “COpMY. ' https://m.edsoo.ru/ffOcddle
YBenuueHue NTMH3bI
JlaGopaTopHas paborta
31 «HccnenoBanue CBOWCTB
n300paXeHUH B TUH3AX)
Hucnepcust cBeta. CioXHBIA COCTaB
30 6emoro cera. llger. Jlaboparopnas
pabora  «HaGmromenue — mucriepcuu
CBETa»
33 WnTepdepenmus ceera. Audpakuus cera. bubnnorexa [JOK
JlubpakiuonHas permeéTka https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Momnsipu3anus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuueckne npuodOOpsl U YCTPOHCTBA U
yCJIOBHS UX 0€3011acCHOr0 MPUMEHEHUs
o | L e e B 10K
' Y i https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCUTEIBHOCTH
gy | Seemmmorn  omespovemorm. Busorea 101
A p patll https://m.edsoo.ru/ffOcfa42
JUTHHBI
sy | ouen e permmereod B 10K
Lot p https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHsl TOKOSI
39 KonTponbHast pabora «OnTHKa. bub6nmorexa [IOK

OCHOBEBI CIICLIMAJIbHOM TCOpUU
OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0
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®otonbl. Popmyna I[lmanka. DHeprusa u

bu6mmoreka [IOK

40 UMITYIIbC POTOHA https://m.edsoo.ru/ffOcfel6
i 8:{1;?;;:126 ? uccnenoBanue Gororddexra. Bubmiorexa LIOK
Y https://m.edsoo.ru/ffOcffc4
CroneroBa
o | S derober Spen B LOK
a ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porodrddexra
13 | Toteroms, Xemmmsoomse . efcran Bu6miorera LIOK
AIEBd. a https://m.edsoo.ru/ff0d04a6
CBeTa
Texnuueckue YCTPOMCTBA u
MIPaKTUYECKOE MIPUMEHEHHUE:
44
¢doTrosnemeHT, doromaTumnk,
COJIHEYHas1 OaTapesi, CBETOIUO/
45 Pemenne 3amau no TeMe «DJIEMEHTEHI bu6mmoreka [IOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
o | Ve Towe O B 10K
PDOPA p e https://m.edsoo.ru/ff0d091a
[I;manerapHas Mozesb aroMa
bu6mmoreka [IOK
47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
o | Meme s morsomenne foroen v B LOK
PEXOA . g P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Ipyroi. Buasl ciekTpos
49 BonHoBEIe cBOMiCcTBA yacTull. BomHb bu6mmoreka [JOK
ne bpoitng. KopryckynsipHOBOIHOBOM https://m.edsoo.ru/ff0d0ca8
JTyalii3M. CnoHTanHoe "
BBIHYJICHHOE M3JTYYCHHE
o | oo paemmmoen, | Omns B LOK
POOPA pea https://m.edsoo.ru/ff0d0fd?2
pPaI0aKTUBHOTO M3ITYYCHHUS
CBolicTBa anbda-, Oera-,
51 raMMau3JTyICHHS. Bnusinue

PaaAMOaKTUBHOCTH Ha JKHUBBIE
OpraHu3Mbl
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OTKpBITHE TPOTOHA U HEUTPOHA.

W3zotonsl. Anbga-pacnan.

DJIEeKTPOHHBIHN u MO3UTPOHHBIN
Oerapacnas. 'aMMa-u3inyyeHue

Bbubnmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsSI3U HYKJIIOHOB B  sJpeE.
SlnepHble peakuuu. SepHbIA peakTop.
[IpoGiemsl, IIEPCIIEKTUBBI,
9KOJIOTUYECKUE  aCMEKThl  SACpHOM
HSHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
1o3UTpoHa. MeTobl HaOIOAeHUS U
perucTpainuu 3JIeMEHTapHbIX YaCTHL.
Kpyrasiii cron «®yHaameHTaabHbIe
B3anMoelicTBrs. EqMHCTBO u3ndeckon
KapTUHBI MUPA»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro Heba. Co3Be3nus, spKue
3BE3DI, IUIAHETHI, AX BUIMMOE
nemkenne. ConHeyHas CHCTEMA

56

Coirne. ConHeyHast aKTUBHOCTE.
Uctounuk sneprun ConHIa u 3BE3]1

57

3BE371bI, NX OCHOBHBIE XapAKTEPUCTHUKHU.
3BE3/1bI IVIABHOM MOCIIEA0BATENBHOCTH.
BnyTtpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE MPEACTABIECHUS O
IIPOUCXOXKACHNUHU U 3BoTronuu CosHIa U
3BE3]L

58

Muneunsiii [Iyre — Hama ['anakTuka.
[Tonoxxenne n nBuxkenne ConHua B
lNamaktuke. ['anaktuku. YE€pHbie IbIpHI
B SIJpax rajakTHK

59

Bceenennas. Paz0Oeranue rajakTHK.
Teopus bosnpioro B3peiBa.
PenukroBoe n3nydeHue.
MeTtaranakTuka

60

HCpCI_HeHHBIC Hp06HeMBI ACTPOHOMUHU

61

KoHTponbHas pabota «DJIEMEHTBI
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ACTPOHOMMH U aCTPOPUIUKI

62

O6o6maromuit  ypok. Ponp ¢usuku u
aCTPOHOMUH B SKOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COIMaJIbHOM u
3TUYECKOU chepax JIeATEIbHOCTH
YyeJI0BeKa

63

O6oOmaromuii  ypok. Poms u  mMecro

($U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

64

O6o6maromuii ypok. Posb

¢usuueckoit Teopun B (POpMHUPOBAHUH
NpeCTaBiIeHUd O (U3MUYECKON KapTHHE

MHpa

65

Ob6o6maromuit ypok. Mecto ¢uzndeckoit
KapTHHBI MUpA B O0LIEM psity
COBPCMCHHBIX €CTCCTBCHHOHAYYHbIX
IPECTABICHUIT O IPHPOJIC

66

PesepBHbIil ypok. MarautHoe 1noie.
DIEKTPOMAarHuTHAs MHIAYKIIHS

67

PesepBubiil  ypok. Omntrka. OCHOBBI
CIIENaJIbHON TEOpUH
OTHOCUTEJIBHOCTH

68

Pesepnrrit ypok. KBantoBas duszuka.
DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKH

bu6mmorexa [IOK

https://m.edsoo.ru/ff0d178

4

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» ®duswnka, 11 kiracc/ Mskumes ['.J1., byxosues b.b., Hapyrua B.M. non penakuueii [TapdenTheBoii
H.A., Axunonepnoe o6miectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

YMK «®u3suka. 11 knacc. ba3oBblil ypoBeHb»

1. [Tporpamma kypca dusuku 11 10—11 knacco. bazoserit yposens (aBrop I'.51. Mskuiies).
2. ®usuka. 11 xknacc. ba3oserlit ypoBens. Yuebnuk (aBtop ['.51. Mskuries)

3. ®usuka. 11 kmacc. 3agaunuk(aBrop A.Il. PeiMkeBuy).

4. ®duzuka. 11 knacc. unakruueckue marepuansl (aBTopsl: A.E. Mapon, E.A. Mapon).

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1 http://nsportal.ru - counansHas ceTh pabOTHUKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - pusuka B mKoJe.

3 http://festival.1september.ru/articles/ - pectupans negaroruyeckux ujeit

«OTKPBITBIA YPOK».

4 http:/fwww.fizika.ru/ - caiit mist yuaurenel QU3MKK U UX yYEHHKOB.

5 http://www.physics.ru/ - matepuains o GusmkKe.

6 www.ege .edu.ru - uadopmanmonnslii nopran EID.

7 http://school-collection.edu.ru / - enunas xomnexuus IJOPos



