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®enepanbHas paboyas mporpamma mo yueoHomy npeamery «Dusukay» (6a30BbI YPOBEHbD)
(mpeametHas oOnacTh «ECTECTBEHHO-HayuyHbIE IPEIMETBD») BKIIOYAET IMOSCHUTEIBHYIO
3alUCKY, COJEpKaHUE OOYy4EeHMs], IUIAaHUPYEMbIE pE3yJlbTaTbhl OCBOECHMSI IMPOTPAMMBI I10
¢u3MKe, TEeMaTHYECKOE TUIAaHUPOBAHHUE.

[losicHutenpHass 3amucka OTpaXkaeT oOIMe Nend W 3aJaud  HU3Y4YeHHUs (U3HKH,
XapaKTEPUCTUKY NCUXOJIOTMUECKUX MPEANOChUIOK K €ro U3yYeHUI0 00y4arolUMUCs, MECTO
B CTPYKTYpe y4eOHOro IUIaHa, a TakXe MOAXO0Jbl K OTOOpY COAEp)KAaHUS, K OIpPENEICHUIO
IUTAHUPYEMBIX PE3YJIbTAaTOB.

Coneprxanue 00y4eHHUsl pacKpbIBAeT CO/AEPKaTENIbHbIE IMHUU, KOTOPbIE MPEUIaratoTcs JUIs
00513aTEJIbHOTO N3YYEHUS B KaXKJJOM KJlacce Ha YPOBHE CPEIHETO 001Iero oopa3oBaHus.
[Inanupyembie pe3ynbTaThl OCBOCHHS MPOTPaMMBI MO (PHU3MKE BKIIOYAIOT JIMYHOCTHBIE,
MeTanpeIMeTHbIE pPe3yJIbTaThl 32 BECh IMEpPHOJA OOy4YeHHS Ha YPOBHE CPEJHEro OOIIero
oOpa3oBaHMsl, a TAKXKe NMPEAMETHBIC TOCTIKEHUS 00yUYaIOIerocs 3a KaxXablil roa 00ydeHus.

HOACHUTEJIBHAS 3AITUCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpPOBHS Ha YpPOBHE CpEIHEro oO0IIero oOpa3oBaHHUS
pa3paboTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBarenpHOl mporpammsbl, mnpeactaBieHHBIX B PI'OC COO, a Takke C y4éToMm
dbenepasibHOM paboyeill mporpaMmbl BOCIUTAHUS M KOHIIEHIIMU TPETNOJaBaHus y4eOHOTO
npeameta «®Pusznka» B 00pa3oBaTENbHBIX oOpranuzanusax Poccuiickoit ®dexepanuu,
peanu3yrouMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.
Conepxanue mporpaMmMsbl 1o (GU3UKe HAIMPaBIeHO Ha (POPMUPOBAHKUE €CTECTBEHHO-HAYYHOM
KapTuHbI Mupa odyvaromuxcs 10—11 knaccoB npu 00yueHun ux pu3nke Ha 6A30BOM YPOBHE
Ha OCHOBE CHUCTEMHO-JAEITEIbHOCTHOrO mnoaxoja. IIporpamma mo ¢u3nke COOTBETCTBYET
tpeboBanusiMm  PI'OC  COO K [IAaHHPYEMBIM  JIMYHOCTHBIM, TMPEIMETHBIM U
MeTanpeIMETHBIM pe3yjibTaTaM O0y4EeHUS, a TAKKE YUUTHIBAET HEOOXOAUMOCTh peaTn3aiuu
MEKIPEIMETHBIX CBSI3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU Y4eOHbIMU NpeaMmeTamu. B Helt
OTPENENSIOTCS OCHOBHBIE II€NIM M3y4eHHs (U3MKHM Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHusl, IUJIAHUPYEMbIE pe3yJbTaThl OCBOCHUA Kypca (UBUKUA: JTUYHOCTHEIE,
MeTarpeIMEeTHbIC, TpeIMETHBIE (Ha 0a30BOM YpOBHE).
IIporpamma no ¢pu3ukKe BKJIKYACT:

TUTAaHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKN HAa 0230BOM YPOBHE, B TOM YHCIIC
MIPEAMETHBIC PE3YJILTATHI IO TO/1aM 00YUYEHUS;
cojiepkanue yueOHoro npeamera «dusukay 1mo rojgam oOy4eHusl.
[Iporpamma 10 @Qu3nke MOXKET OBITh HCMHOJb30BaHA YYHUTEISIMU KaK OCHOBa JIs
COCTaBJICHUsI CBOMX paboumx mporpamm. Ilpu paszpaboTke paboueil mporpamMMbl
OdenepanbHas pabodas B TEMAaTHUUYECKOM IJIAHUPOBAHMM  JOJDKHBI  OBITh  YUTECHBI
BO3MOYXHOCTH HCIIOJIb30BaHUSI DJIEKTPOHHBIX (IIU(GPOBBIX) 00pa3oBaTEIbHBIX PECYPCOB,
SBJISIIOIIMUXCS  Y4EOHO-METOJMYECKUMH  MaTepuaiamMu  (MyJIbTUMEIUUHBIE TTPOTPaMMBbl,
AJICKTPOHHBIE YYEOHUKM W  3aJayHUKH, DJJCKTPOHHbIE OWUOJUOTEKH, BHUPTyaJIbHBIC
nabopaTopu, UTPOBBIE MPOTPAMMBI, KOJJIEKIIMHA U(PPOBBIX 00pa30BaTEIBHBIX PECYpPCOB),
peATU3yIONUMH  TUJAKTUYECKHE BO3MOXKHOCTH HMH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHA, COIEPKAHNE KOTOPHIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00pa3oBaHUM.

[Iporpamma 1o (u3MKEe HE CKOBBIBAET TBOPYECKYIO HWHUIMATUBY YUYUTEIEH U
MPEAOCTABISCT BO3MOXHOCTh [JISl PEaIu3ali Pa3IMYHbIX METOJAMYECKHUX MOAXOJ0B K
opraHuzanuu oOydeHuss (U3UKE TPU YCIOBUHM COXpaHEHUS 0053aTeIbHOM 4YacTH
COJZIEpKaHus Kypca.



®duszuka Kak Hayka 0 HanOosiee OOUIMX 3aKOHAX MPUPOIBI, BHICTyMHas B Ka4eCTBE y4eOHOTO
npeiMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbIH BKJIAJ B CHUCTEMY 3HaHUN 00 OKpY’Karollem
mupe. LlkonbHBI Kypc (QU3HKH — CHUCTEMOOOpPA3yrOIIM I €CTECTBEHHO-HAY4YHBIX
y4eOHBbIX MPEIMETOB, MOCKOIbKY (U3NYECKHE 3aKOHBI JIe)KAaT B OCHOBE IMPOIECCOB U
SBJICHUN, HW3y4aeMbIX XHUMHEH, Ouojorueut, Qusnueckoil reorpadueid M acTpOHOMHEH.
Hcnonb3oBaHne M aKTUBHOE NpUMEHEHHE (DU3MYECKUX 3HAHUU OMpENeNsieT XapakTep |
pa3BUTHE pa3HOOOpPA3HBIX TEXHOJOTMH B cQepe SHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCa, MOJYYEHUsI HOBBIX MaTEpHUAJIOB C 3aJlaHHBIMU CBOMCTBaMH W Apyrux. M3ydenwue
(Y3UKM BHOCHUT OCHOBHOW BKJIaJ B (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOy4Jaroruxcsi, B (HOPMHUPOBAaHWE YMEHHUHA NPUMEHSTh HAyYHBI METOJ TO3HAHWS TIPH
BBITIOJTHEHUH UMU YUYE€OHBIX UCCIIEAOBAHUM.
B ocHOBY kypca pu3uku sl ypOBHS CPEIHEr0 OOIIEero 0O0pa3oBaHUS IMOJOXKEH P UICH,
KOTOPBIE MOKHO PacCMaTPUBATh KaK MPUHITUIIBI €T0 TTOCTPOCHHS.
Hoes yenocmuocmu. B COOTBETCTBHM C HEW KypC SIBJISETCA JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepual U3 BCeX pas/ieioB (PU3MKH, BKIIOUAET KaK BOMPOCHI KIIACCUYECKOM, TaK
Y COBPEMEHHOM (PU3UKH.
Hoes cenepanuzayuu. B cooTBETCTBUU C HEW Marepuan Kypca GU3UKA 00bEAUHEH BOKPYT
¢busnueckux Tteopuil. Bemymum B Kkypce sBisieTcss (GOpMHpOBaHWE MPEACTABICHUNA O
CTPYKTYPHBIX YPOBHSAX MaTE€pPHUH, BEIIECTBE U MOJIE.
Hoesa ecymanumapuzayuu. EE peanusanusi mpeanosaraeT HCIOIb30BaHUE T'yMaHUTapHOTO
MOoTEeHIHAIa (PU3MUECKON HAyKH, OCMBICJICHUE CBSI3M Pa3BUTHS (U3UKU C Pa3BUTHEM
oOIiecTBa, a TakKe C MHUPOBO33PEHUECKMMH, HPABCTBEHHBIMH M AKOJOTHMYECKUMHU
poOJIeMaMHu.
Hoes npuxnaomnoii nanpasnrennocmu. Kypc GU3NKU MpeAnojaraeT 3HaKOMCTBO C IIMPOKUM
KPYTOM TEXHUYECKUX W TEXHOJOTHUECKHUX MPIIOKEHUN N3YICHHBIX TCOPUH U 3aKOHOB.
Hoes skonoeuzayuu peanusyercs TOCPEICTBOM BBEACHHUS DJEMEHTOB COAEpP>KaHUS,
MOCBSIIEHHBIX YKOJIOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM
TEXHUKM W  TEXHOJOTWH, a Takke OOCyXIeHus TpobieM  parMoHaIbHOTO
MIPUPOIOTIOIB30BAHUS U IKOJOTHYECKO OezonacHOoCTH. CTEp)KHEBBIMU dJIEMEHTaAMHU Kypca
(GU3MKM HaA YpOBHE CcpenHero oOmiero oOpa3oBaHUs SBISIOTCS (U3UYCCKHE TEOPUHU
(bopMupoBanue mNpeACTaBICHUN O CTPYKType IMOCTPOCHUSI (U3UYECKON TEOpUu, PpOJIH
(byHIaMEHTAIBHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOJE,
TpaHUIIAX TPUMEHUMOCTH TEOPHM, IS OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUU U
MIPOIIECCOB).

CHUCTEeMHO-ACSATETLHOCTHBIN MOAX0 B Kypce (DU3UKU peasi3yeTcsl MPexkJIe BCEro 3a
CY€T OpraHu3allMi SKCHEPUMEHTAIHON JIeATebHOCTH oOyvaromuxcsa. s 6a3oBoro
YpOBHS Kypca (PU3WKH — 3TO HWCIOJIB30BAHUE CHCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U 1a00paTOpHBIX paboT, KOTOPhIE B MporpaMmMme o ¢pusznke oObeIUHEHBI B
OOIMI CIMHUCOK YYEHWUYECKUX MpaKTHYeCKUX palboT. BeigeneHue B ykKa3aHHOM IepeyHe
7abopaTOpHbIX pabOT, NPOBOAUMBIX JUIs KOHTPOJS M  OLIEHKH, OCYIIECTBISETCS
YYaCTHHKaMU O00pa30BaTEIbHOTO TMPOIlecca HUCXOAS M3 OCOOCHHOCTEW IJIAHUPOBAHUS U
ocHameHust kabunera ¢usuku. [Ipm 3TOM oOecrieunBaeTcs OBJIAJACHHE OOYYAIOIUMUCS
YMEHUSMH TPOBOANTh KOCBEHHBIE M3MEPCHHUSI, MCCICIOBAHUS 3aBUCUMOCTEH (DU3UIECKUX
BEJIMYMH M MIOCTAHOBKY OTBITOB IO MPOBEPKE MPEAJIOKEHHBIX THITOTE3.
Bbonbioe BHUMaHUE yeIsSeTCs PEMICHUIO PACUETHRIX M KAYECTBEHHBIX 3a1a4. [Ipu aToM 11st
Pacy€THBIX 3a7a4 IPHOPUTETOM SIBJISTFOTCS 337]a4M C SIBHO 33J]aHHOUW (DU3UYECKON MOJIENbIO,
MO3BOJISIIOLIME MMPUMEHATh U3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK U3 OJHOTO paszjena



Kypca, TaKk WM MHTETpUPYd 3HAHHUA M3 pa3HbIX pa3fenoB. [[1s KauecTBEHHBIX 3aaay
OPUOPUTETOM SIBJISIFOTCSL 3aJaHUsl HA OOBSICHEHHWE NPOTEKAHHWS (PU3UYECKUX SBICHUU H
IIPOLIECCOB B OKpYKAloLIeH ®KU3HU, TpeOyIomue BbI0Opa PU3NUECKON MOJCIHU JIJIsi CUTYaINH
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO k maTepHabHO-TEXHUYECKOMY
oOecrieueHnto y4eOHoro mpoiiecca 0a30BbI ypOBEHb Kypca (PU3HKK Ha YPOBHE CPEIHEIrO
o011ero o0pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUAX MPEAMETHOTO KaOuHeTa (PU3MKHU WK B
YCIIOBUSAX HMHTETPUPOBAHHOTO KaOMHETa MPEJIMETOB E€CTECTBEHHO-HAy4YHOro IuKia. B
KaOuHeTe (QU3MKU JOKHO OBITh HeoOxoauMmoe JnabopaTopHoe oOOpyAOBaHUE IS
BBITIOJTHEHHSI YKa3aHHBIX B MpOrpaMMe Mo (PU3UKe YUCHHMUECKHUX MPaKTUYECKHX paboT u
JE€MOHCTPALIMOHHOE 000pyI0BaHHUE.

JlemoHcTpanonHoe o0opyaoBaHue (OPMUPYETCS B COOTBETCTBHH C MPHUHIUIIOM
MUHHUMAJIBHOM JOCTATOYHOCTH U O0ECHEYMBAET MMOCTAHOBKY NEPEUHUCIECHHBIX B MPOrpPaMMe
10 (PM3HKE KIFOUEBBIX IEMOHCTPALUI JJI1 UCCIEAOBAHUS N3YYaEMbIX SBJICHHUIA U MPOIECCOB,
AMITUPUYECKUX U PYHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHUH.

JlaGopatopHoe 00opyOBaHUE AJII YUEHUYECKUX MPAKTUYECKUX padboT (opmupyercs
B BH/JIC TEMAaTUUECKUX KOMIUIEKTOB U 00ECIEYNBAETCA B pacu€Te OJTHOTO KOMIUIEKTA Ha ABYX
oOyuatomuxcs. TeMarnyeckue KOMIUIEKTBI JJaOOPaTOpPHOro 0OOPYJOBaHMS JOJKHBI OBITH
MOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX U LU(POBBIX TPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUI€ HU(POBBIX TAOOPATOPUIA.

OCHOBHBIMM LEJIAMHU U3yYEHHUsI PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opmupoBaHMEe HHTEpeca W CTPEMJICHUS OOYYAIOMIMXCA K HAYYHOMY HW3YYECHHIO
MPUPOBL, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® pa3BUTHE MPEJICTABICHUHA O HAYYHOM METOAE€ TO3HaHUS U (opMUpOBaHUE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKaOLUM SIBJICHUSIM;

e (opMHUpPOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yjIbTaTa U3yuEHUsI OCHOB CTPOCHHUS
Matepuu U PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMeHUI OOBACHATH SBJICHHS C UCIOJIb30BAaHUEM (DU3UUECKUX 3HAHUI
Y HAy4YHBIX JI0Ka3aTeIbCTB;

e (opmupoBaHue NpeACTaBICHUN O poH (PU3UKH ISl PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOT .

JlocTmkeHne STUX Leled oOecreunBaeTcs pelIeHHEeM CIEAYIOIUX 3ajJad B Ipoliecce
U3y4deHus Kypca (U3UKU Ha YPOBHE CPEIHEr0 00I1Iero 00pa3oBaHus:

e mpuoOpeTeHne CUCTEMBI 3HAaHUN 00 O0IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKJIOYAs MEXaHUKY, MOJEKYJISIPHYIO (U3HKY, JJIEKTPOAUHAMUKY,
KBaHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKHU;

e (opmupoBaHue yYMEHMI NPUMEHSATh TEOPETUYECKHE 3HAHUA JJIs1 OOBSICHEHUS
¢u3nUecKX SBJICHWA B TMPUPONE W I TPUHATUS MPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB peIIeHUs Pa3IMYHBIX 3aJad C SBHO 3aJlaHHON (PU3MyecKomn
MOJIENIbIO, 3a/lay, MOJPa3yMEBAIOIIUX CAaMOCTOATEIbHOE CO3/laHue (PHU3UUECKOM
MOJIEJY, aICKBATHOM YCIIOBUSIM 3a/1a4K;

® [OHMMaHuEe (PU3UYECKUX OCHOB M NPHUHIIMIOB JIEUCTBUS TEXHUYECKHUX YCTPOMCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSIHUS HA OKPYXAIOLIYIO CPENY;



® OBJAJCHHE METOJIAMU CAMOCTOSITEIFHOTO TUTAHUPOBAHUS U MPOBEACHUS (PU3NIECKUX
DKCIICPUMEHTOB, aHAJM3a W  HWHTEpIpeTanud  WHPOPMAIMH,  ONPEACICHUS
JOCTOBEPHOCTH IMOJTYYEHHOTO PE3yJIbTaTa;
® CO3JIaHWC YCIIOBHH JIJIS Pa3BUTHS YMEHUH MPOCKTHO-UCCIICIOBATEIBCKON, TBOPUCCKOM
NESTETHHOCTH.
Ha wusyuenue ¢usuku (6a30BBI YpOBEHb) Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHUs
otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Heeno), B 11 kinacce — 68 vyacos (2
yaca B HEJIEITIO).
[Ipenyraraemerii B mporpamme 1o (pu3uke mepedeHb JTadOPaTOPHBIX M MPAKTUYECKUX PadboT
SIBJISICTCSI PEKOMCHIOBAHHBIM, YYHTEIb JIeJacT BHIOOP MPOBEICHUS JIAOOPATOPHBIX padOT U
OTBITOB C YYETOM MHIMBUAYATBHBIX OCOOCHHOCTEH 00yYarOIIHXCS.
JIrobast pabouass mporpamMma J0JDKHA ITOJTHOCTBIO BKJIIOYATh B CEOSl COAepIKaHUE JTaHHOMN
IIPOTPaMMBI 110 (U3HKE.
B otnenpHbIX ciayyasx Kypc (Gu3uKud 0a30BOr0 YPOBHSI MOXKET U3ydaThcs B 00bEMe 204 yaca

3a 1Ba roja ooydyenus (3 u B Henento B 10 u 11 knmaccax). B aTom citydyae yBennuuBaercst He
MeHee yeM 10 20 4 pe3epBHOE BpEMs, KOTOPOE MCIIOIB3YETCA YUUTEIEM I W3YUYCHUS
BOITPOCOB, TECHO CBSI3aHHBIX C BEIOPAHHBIM NpOoduiieM 00yUeHus1, U yBEIMUMUBAETCS yueOHas
Harpyska, OTBOJIUMas Ha U3yYEHHE MEXAHUKHU, MOJIEKYJIIPHON (DU3UKU U 3JEKTPOIUHAMHUKH,
3a CU€T PACIIUPEHUS YUCIIa JJAOOPATOPHBIX padOT UCCIIEI0BATENBCKOIO XapaKTepa U YPOKOB
pELICHU KAYECTBEHHBIX U PaCUETHBIX 3a]a4.

COAEPKAHUE OBYUYEHUSA

11 KJIACC

Pa3znen 4. JaekTpoauHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUSA

[TocTostHHBIE MarHuThl. B3auMo1elicTBHE TOCTOSHHBIX MAarHUTOB. MaruuTHoe noje. Bekrop
MAarHUTHOM HMHAYKUWHU. [IpUHOUII Cynepno3uiMM MarHUTHBIX IOJIeW. JIMHMM MarHUTHOU
MHIyKIUU. KapTrHa TMHUN MarHUTHON MHAYKIWUH MOJIS TIOCTOSIHHBIX MAarHUTOB.
MaruutHoe moJsie MPOBOJAHMKA ¢ TOKOM. KapTWHa NMHUN MHAYKIUM MAarHUTHOTO OIS
JUIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJHUKA, KATYIIIKHA C TOKOM.
OneiT Opcrena. B3aumopelictBue mpoBOAHMKOB ¢ TokoM. Cuna Ammepa, €€ MOAYJb U
Hamnpasyienue. Cuna JlopeHiia, e€ MOJlyJib U HanpaBiieHUe. J[BuxKeHrE 3apsHKeHHOM YacTULIbL
B OJHOPOAHOM MarHuTHOM mnoje. Pabora cunbl JlopeHua. SIBieHHe 31€KTPOMarHUTHOM
nHAYKOUHU. [IOTOK BEKTOpa MarHUTHOM WHAYKUHUHU. DJIEKTPOABHKYIIAS CUIa WHIYKIIHH.
3akOH DdJeKTpoMarHuTHOM wuHAYKunu Papanges. BuxpeBoe 3IEKTpUUYECKOE —TMOJIE.
DJIEKTPOABIKYIIIAS CWJIA MHAYKIMA B TPOBOJHUKE, JBWXKYIIEMCS IIOCTYINATEIbHO B
OJHOPOJHOM MAarHUTHOM mnoJie. [IpaBuiio Jlenua. UHAyKTUBHOCTS. fIBJIEHME CAMOMHIYKIHH.
DJIEKTPOJABIKYIIAS CHAJIA CAMOMHIYKIIUHA. DHEPTUSI MATHUTHOTO MOJI KATYIIKU C TOKOM.
DNEKTPOMarHuTHOEe moJie. TeXHWYEeCKHuEe YCTpPOMCTBA M MPAKTUYECKOE MNPUMEHEHHUE:
MOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMATHUTBI, JJIEKTPOJABUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM TOJIEM.

JIuHMY UHYKIIUY MarHUTHOTO TMOJIS.



B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlenictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PIEKTPOMArHUTHOW MHIYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTB AJIEKTPOJBUKYIIEH CUIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO
ITOTOKA.

SIBlIeHUE CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamopHuie pabomuol

N3ydyeHne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanue nercTBUs NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Paznen 5. Kosie6anusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KO1e0aHUA

KonebarenpHas cucrema. CBOOOJHBIE MEXaHMUYECKHE KoyeOaHus. [apMoHHUUYecKue
konebanus. Ilepmon, dactora, ammautyaa u (asza konebanuit. IIpyXKUHHBIH MasSTHUK.
MaremaTHyecKiii MasTHHK. YpaBHCHHE TapMOHMYECKHUX KojeOanuii. IIpeBparmieHue
SHEPrUM TpH rapMoHuWuYeckux kosieOanmsax. KoimebarenbHplii kKoHTYp. CB0OOIHBIE
AJICKTPOMAarHuTHHIE KOJICOaHUSI B HJICAJIbBHOM KOJIeOATEIIbHOM KOHTYpE. AHAJIOTHUS MEXITY
MEXaHMYECCKHUMH U DJEKTPOMArHUTHBIMH KosicOanusimu. Dopmyna Tomcona. 3akoH
COXpaHEHHMS DHEPrUM B HUJICAIBHOM KoJjieOaTelbHOM KoHType. lIpeacrtaBinenue o
3aTyXallmx KoyueOaHusix. BbIHYXJIeHHbIE MexXaHW4eckue Kkosiebanusi. Pe3oHaHc.
BbIHyX/I€HHbIE 3JEKTpOMarHuTHble KojeOanus. IlepemenHblii TOK. CHHYCOMAANBHBIN
MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTY/THOE U JACHCTBYIOIIEE 3HAYCHUE
CUJIBl TOKa W HampsbkeHus. Tpanchopmartop. [IpousBoncTtBo, mepegadya W motpedeHUE
AJIEKTPUYECKON SHEPruM. ODKOJOTMYECKHME PHUCKH TPU MTPOU3BOACTBE 3JIECKTPOIHEPTHM.
KynbTypa wuCHonp30BaHusi 3JIEKTPOIHEPTHUM B TOBCEAHEBHOM KU3HU. [E€XHHUYECKHUE
YCTPOMCTBA U MMPAKTHUYECKOE MPUMEHECHUE: IIEKTPUUECKUN 3BOHOK, TEHEPATOP MEPEMEHHOTO
TOKA, JINHUH 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Koae0aTeNbHON CUCTEMBI (ITPYKUHHBIN WIIM MaTeMaTUYECKHM
MasITHUK).

Hab6nronenue 3atyxarmmx KojaeOaHuii.

UccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Habnronenue pezonanca.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuwimorpaMmbl (3aBUCUMOCTH CUJIbI TOKA M HAITPSIKEHUS OT BpEMEHU) IS
AJIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3onanc nipu nociie10BaTeIbHOM COEUHEHUN PE3UCTOPA, KATYIIIKU UHIYKTUBHOCTH U
KOHJIEHCATOpA.

Moaenps TUHUHA JIEKTPONEPEIauH.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomuol

HccnenoBanue 3aBUCUMOCTHY TIEPHO/Ia MaJIbIX KOJIEOaHUM Tpy3a Ha HUTU OT JIJTMHBI HUTH U
MAcCCHhI Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LIEMU U3 MOCIEA0BATEIBHO COSTUHEHHBIX
KOHJIEHCATOPA, KaTYLIK! U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHnueckue BOJIHBI, YCIIOBHs pacrpocTpaneHusd. [lepuoa. CkopocTh paclipoCTpaHEHUS U
jHa BoJHBL. [lomepeunsie W TpojosibHbIe BOJHBL. WHTepdepeHims U audpakims
MeXaHU4ecKuX BOJH. 3ByK. CKOpocTh 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJHBI. YCIOBUS W3JIYYEHUs HJIIEKTPOMArHUTHBIX BOJH. B3auMmHas
opueHTauus BeKTOpoB E, B, v B anekTpoMarHuTHOW BoiHE. CBOMCTBA AIEKTPOMArHUTHBIX
BOJIH: OTpakeHHWe, MpeJoMIIeHUe, Moysipuszanus, audpaxuus, uarepdepenus. CKopocTh
ANEKTPOMArHUTHBIX  BOJIH. [IIkana  2JIEGKTPOMAarHUTHBIX  BOJIH. [Ipumenenue
AIIEKTPOMATHUTHBIX BOJIH B TEXHHUKE W ObITy. [IpUHIMIIBI pamvoCBSI3W W TEICBUACHUS.
Panpnonokanusi. DJNEKTPOMAarHUTHOE 3arpsi3HEHUE OKpyXkarolieil cpenapl. TexHuueckue
YCTPOMCTBA U MPAKTUYECKOEC NMPUMEHEHHE: MY3bIKAIbHBIE MHCTPYMEHTHI, YJIBTPA3BYKOBas
JWArHOCTUKA B TEXHUKE W MEOULMHE, pajap, pPaavuoONpUEMHHUK, TEIIEBU30pP, AHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kone6umomieecs Teo kKak UCTOYHUK 3BYKa.

Hab6mronenue orpakeHus: M IPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

Hab6nronenue cBs3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMILTUTYI0M U 4aCTOTOM
KOJIeOaHU.

HccnenoBanune CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPaKEHUE, TPEITOMIICHHUE, OJISIpU3alusl,
nudpakuus, uHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. l[IpsiMosMHENHOE pacpOCTpaHEHUE CBETA B OJHOPOJHOMN Cpee.
JIya cBera. ToueuHbli MCTOYHHMK cBeTa. OTpakeHHE CBETA. 3aKOHBI OTPAKEHHS CBETA.
ITocTpoeHue n3odpakeHuil B miiockom 3epkaine. [Ipenomiienue cBetra. 3aKOHBI TPEIOMIICHUS
cBeTa. AOCONIOTHBIM TIOKaszarenb mnpejomiieHus. [loHOe BHYTpEHHEE OTpa)KeHUeE.
IIpenenbHBIN yToJ MOJHOIO BHYTPEHHETro oTpaxkeHus. J{ucnepcus cBera. CIOXKHBIN COCTaB
6enoro ceera. lIger. Cobuparomue u pacceuBaroniue JuH3bl. ToHKas JmH3a. DOKycCHOE
pPacCTOsIHME U ONTHYECKasi Cuiia TOHKOW JuH3bI. [locTpoeHune n3o0pakeHuil B COOMPAIOIINX
U pacceuBarolmx JinH3ax. DopMysa TOHKOM JMH3BI. Y BEJIMUCHUE, 1aBAEMOE JINH30M.
[Ipenenbr mpUMEHUMOCTH TeoMeTpuueckoil onTuku. BomHoBas onrtuka. MuTepdepenius
cBeta. KorepeHTHbIe HMCTOYHUKHU. YCIOBUS HAOIIOJICHUS MAKCUMYMOB W MUHHMYMOB B
MHTEeP(PEPEHITMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB. Judpakums
ceera. JludpakiuonHas pemérka. YcloBUE HAOMIOJEHUS TJIABHBIX MAaKCUMyMOB MpH
MaJIcHU MOHOXPOMATHYECKOTO CBETa Ha JNUQPPaKIMOHHYIO pemérky. [lonspuzanus cperta.
TexHudyeckre yCTpONCTBA U TMPaKTHYECKOE IPUMEHEHHE: OYKH, Jiymna, QoToamnmnapar,
MPOCKIIMOHHBIA amnmapaT, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs OINTHUKA, IU(PpaKiroHHAs
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssmMonuHeHOE pacpoCcTpaHEHUEe, OTPAXKEHUE U TIPEIOMIICHHE cBeTa. OnTHYeCcKre
PUOOPHI.

[TomHOE BHYyTpEHHEE OTpaxkeHue. Mozaenb CBETOBOA.

HccnenoBanue CBOMCTB N300paKeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenue natepdepeHunn crera.



Ha6nronenue nudpaxiuu ceera.

HabGnronenue nucnepcuu ceera.

[TonydeHue cnekTpa ¢ MOMOIIBIO IPU3MBL.

[ToydyeHue cekTpa ¢ mOMONIbI0 TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nosnsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3mepeHune nokazaress npeioMJIeHUs CTeKa.

HccnenoBanue cBOMCTB N300paXKeHU B JIMH3AX.

Hab6nronenue nucnepcnu cBera.

Pazgena 6. OcHOBBI clieHAJIBHOM TEOPHU OTHOCHTEILHOCTH

I'paauiel NpUMEHMMOCTH KJIACCUYECKOW MeXaHuKd. [locTynaTel cnenuanbHOM TEOpPUH
OTHOCUTEJILHOCTU: WHBAPUAHTHOCTh MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, MPUHIIHUI
OTHOCUTEIBHOCTH DUHIITEHHA. OTHOCUTEIBLHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH
U COKpAIllEHWE JJIMHBI. DHEPrus W UMIYJIbC PEIATHBUCTCKOM yacTulbl. CBA3b Macchl C
SHEPrueH U UMITYJIBbCOM PEISTUBUCTCKON YACTHULIBI. DHEPTHUS MTOKOSI.

Paznen 7. KBanToBasi pusmnka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonbl. Popmyina [lnanka cBs3u sHEpruM (HOTOHA C €r0 YaCTOTOW. DHEPIHsl U HUMITYJIbC
dotona. OtkpbiTue U ucciaeaoBanue ¢otodddexra. Omnbitel A.I'. CroneroBa. 3aKOHBI
dbotoapdexra. VYpaBHenue OuHmTelHa a1 dortodddekra. «KpacHas TpaHuUIA»
dboroaddexra. laBnenne ceera. OnbiThl I1.H. JIebenera. Xumuueckoe AeicTBHE CBETA.
TexHuueckue yCTpPOMCTBA M MPAKTHUYECKOE NPHUMEHEHHE: (POTO3JIEeMEHT, (OTONATUHK,
COJIHEUHasi OaTapesi, CBETOUO.

Jlemoncmpayuu

®o10o3((heKT Ha YCTAaHOBKE C LIMHKOBOM MJIACTUHOM.

Uccnenosanne 3akoHOB BHeMIHETO (GoTodddeKTa.

Cseroaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccesnuro o-uactuil. [lnaneraphas
mozenb atoma. [loctymarsl bopa. U3nydenue u nornomieHue GOTOHOB MpH MEepexojie aToma
C OJIHOTO YPOBHS SHEpruu Ha Apyroil. Buael cnekrpoB. COekTp ypoOBHEH 3HEPrUM aToMa
Bojopoaa. BomHoBbele cBoiicTBa wactull. Bomubel ne bpoist. KopnyckynsipHO-BOJIHOBOM
nyamn3M. CIOHTaHHOE€ W BBIHYXKJIECHHOE H3JIydeHHE. TeXHUYEeCKHe YCTPOMCTBA U
MPaKTUYECKOE NPUMEHEHHE: CIEeKTPAJIbHbIM aHanu3 (CIEeKTPOCKOIl), Jla3ep, KBAHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue nuHeHyaThIX CIEKTPOB UBITYUEHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

Hab6nronenue muHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, TOKA3bIBAIOIIUE CIOKHOCTh CTpOoeHUs siapa. OTKPhITUE PAAUOAKTUBHOCTH.
Onwitel Pezepdopma mo ompeneneHuto cocTaBa paguoakTUBHOTO u3nmyudeHus. CBoiicTBa
anb(da-, 0era-, raMMa-U3Iy4eHus. BausiHue painoakTUBHOCTH Ha KUBbBIE OPraHU3MBI.



OTkpsiTHE TPOTOHA U HeTpoHna. Hykinonnas monens sinpa [eitzen6epra—lBanenko. 3apsin
anpa. MaccoBoe uucio sigpa. M3otomnbl. Anbda-pacnan. DIeKTpOHHBIM U MO3UTPOHHBIN
Oera-pacnag. ['amMma-usnmydenuwe. 3aKOH paJUOAKTUBHOIO pacmana. DHEPrus CBS3H
HYKJIOHOB B siipe. Snepubie cuibl. [edekT maccwl siapa. SAnepubie peakuuu. Jlenenue u
cuHTe3 snep. AnepHuiii peaktop. TepmosiaepHbii cuHTe3. [IpoOiemMbl UM MEPCHEKTUBBI
SAIEPHOM DSHEPreTUKU. ODKOJOTMYECKHE AaCIEeKThl SAECPHOM DHEPreTHKU. DJIEMEHTapHbIE
gacTuilpl. OTKpBITHE MO3UTPOHA. MeToabl HAOMIOJIEHUS W PETUCTPAIMHU BJIEMEHTAPHBIX
yacTtull. DyHgameHTanbHble B3auMOAeCcTBUS. ENUMHCTBO (hrU3ndecKoil KapTUHBI MUPA.
TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHUWE: HO3UMETp, Kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHas 6oMOa.

Jlemoncmpayuu

CU€TYMK MOHU3HUPYIOUIUX YACTHUL.

Yuenuueckuui sxcnepumenm, 1abopamopnsie pabomol

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Pazgen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUZUKH

Orarbl pa3BUTHA aCTPOHOMHUU. [IpuKIagHOE 1 MUPOBO33pEHYECKOE 3HAYEHUE ACTPOHOMUM.
Bun 3Bé3nHoro HeOa. Co3Be3nus, spkue 3BE3/1bl, JIAHETHI, UX BUAUMOE JBH)KEHUE.
Conneunas cuctema. Connue. CosiHeyHast akTUBHOCTh. McTounuk 3Heprun ConHia U 3BE3 1.
3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKU. J[MarpaMMa «CIIEKTPAJIBHBIN KJIACC — CBETUMOCTBY.
3BE31bI TJIABHOM IIOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» IS 3BE3N
TJIABHOM IMOCIEN0BAaTENbHOCTU. BHyTpeHHEE cTpoeHue 3B€31. COBpEMEHHBIE MTPEACTABICHUS
0 MPOUCXOXKJICHUU W 3BoJounKH CoyHIA U 3BE3/. JTamnbl KU3HU 3BE3A. Mueunbii [lyTe —
gama ['amaktuka. Ilomokenme u aBwmkeHne Comuma B ['amaktmke. TUOBl TalakTHK.
Pannoranaktukn u kBazapel. UEpHbIE ABIPHI B sapax ranakTuk. Beenennas. Pacmmpenue
Bcenennoii. 3akon Xa06uma. Pa30eranue ranaktuk. Teopust bonbiioro B3psiBa. PenukroBoe
m3nydyeHue. MacmtabHas cTpyktypa Beenennoit. Meraranaktuka. Hepeménnanie mpoOieMbl
aCTPOHOMMH.

Yuenuueckue nabnrooenus

HabntoieHuss HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAaHHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
IUI OTpEJCNICHUs] TOJIOKEHHUs] HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3anst CeBepHOTO NOJIYIIAPUS U IPKHUE 3BE3/IBI.

Ha6nronenus B Teneckon Jlynsi, mianet, Maeuynoro [lytu.

O06o0maromniee NOBTOPEHUE

Ponp Qusuku U acTpOHOMHM B SKOHOMHYECKOM, TEXHOJIOTMYECKOM, COLMAIbHOU U
ATUYECKON cdepax IeATeTbHOCTH YeNOBEKa, pojib U MecTO (M3MKA U aCTPOHOMHH B
COBPEMEHHOM HAayYyHOM KapTUHE MHpa, pojb (usmdeckoil Teopud B (HOPMUPOBAHUU
MPEACTABICHUN O PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIECHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBSA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHsS B 11 kjacce ocyiiecTBiseTcss ¢ Y4YETOM
COJIEPKATENbHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH, OHOJOTHH, XHUMHUH,
reorpaduu ¥ TEXHOJOTHH.

Meoicnpeomemnvle noHamusi, CBSI3aHHBIE C HW3YYEHHEM METOJIOB HAyYHOTO IO3HAHUS:
SBJICHHE, Hay4YHbIA (DaKT, TUMOTe3a, (pu3myeckas BEIWYWHA, 3aKOH, TEOpHUsl, HAOJIOJEHUE,
DKCIEPUMEHT, MOAECIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpHUYEcKHe (YHKIUHU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJECTBO, BEKTOPBI U HX



MPOEKIUU Ha OCU KOOPJHMHAT, CJI0KEHUE BEKTOPOB, MPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIIUH,
NPU3HAKK TOJ00US TPEYTOJIBHUKOB, ONPEAEICHHE IIIOIMAN TUIOCKUX uryp u oobéma ted.
buonocusa: >nekrpuyeckue sSBICHUS B KUBOM MpUpPOJE, KojieOaTeIbHbIe ABUKEHUS B )KUBOU
NpUpPOJE, ONTUYECKHE SBJICHUS B JKUBOM NpHUpOAE, ACHCTBUE pajuallid Ha >KUBBIC
OpraHU3MBbl.

Xumus: CTpOE€HHE aTOMOB M MOJIEKYJ, KpHUCTaUIMYecKas CTPYKTypa TBEPIBIX Tel,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON pEeETKU, CIEKTPaIbHBIN aHAN3.

l'eoepagusa: MarHuTHBIE TMOJNIOCA 3€MIIM, 3aJIEKU MATrHUTHBIX Py, (HOTOCHEMKA 3eMHOMU
MTOBEPXHOCTH, MPEICKA3aHUE 3€MIICTPSICEHU .

Texnonocus: NTUHUM SJEKTPONEpPENay, T'€HEpaTOp MEPEMEHHOr0 TOKA, 3JIEKTPOIBUIATEINb,
WHAYKIIMOHHAS TIeYb, pajaap, paauonpHUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neun,
MPOECKIMOHHBIN aIapaT, BOJIOKOHHAs! ONTHKA, COJTHEYHas Oarapes.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpeamera «@Pusnka» Ha ypPOBHE CpEIHEro oOIIero ooOpa3oBaHUs
(6a30BBI  YpPOBEHBb) JOJDKHO OOECMEYUTh JIOCTHIXKEHHE CIEAYIOIUX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3ynibTaThl OCBOCHMs ydeOHoro mpeamera «Ddusuka» HOHKHBI OTpa)XKaTh
TOTOBHOCTh M  CHOCOOHOCTh OOY4YarOUIUMXCSA PYKOBOJCTBOBAThCA  CHOPMHUPOBAHHOM
BHYTPEHHEW TO3UIMEN JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX
BHYTPEHHHUX YOEXKIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSAM POCCUHCKOTO
00111eCTBa, paCIIMPEHUE KU3HEHHOTO OMBITA U OTBITA JICSITEILHOCTH B MPOIECCE peaau3aiuu
OCHOBHBIX HAPaBJICHUN BOCHUTATEIIBHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KaaHCKOro BOCIIMTAHMSA:

c(hOPMHUPOBAHHOCTh  TpPaXAAHCKOW  MO3UIIMU  OOydYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX OOIIECYEIOBEYECKUX TYMAHUCTUYECKUX M JEMOKPATUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIHbHOCTh B HWHTEpPEcax TPa)KIaHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPABIIEHUH B 00pa30BaTEIbHON OpraHU3alNM;

YMEHHUE B3aUMOJCHUCTBOBATh C COLMAJIBHBIMM HWHCTUTYTaMHM B COOTBETCTBUU C HX
(YHKIIUSAMY 1 HA3HAUYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIESITETHOCTH;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

IIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHMBOJAM, JAOCTHXKECHUSIM POCCUHCKUX
Y4€HBIX B 00JaCTH QU3HKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIEHMBATh CUTYAIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B AEATEIILHOCTHA YYEHOTO;
OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOULIEHHWE K MHUPY, BKIIIOYAs 3CTETUKY HAyYHOrO TBOPYECTBA, MPUCYIIETO
(bu3nyecKoi HayKe.



5) Tpy10BOr0 BOCIIMTAHMS:

HMHTEpEeC K pa3u4HbIM chepam npodhecCHOHAIBHOU AeATEIbHOCTH, B TOM YHCII€ CBSI3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymier mpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHMIO M CaMOOOpa30BaHHMIO B 00JacTH (PU3HKUA Ha
POTSHKECHUU BCEH KU3HU,

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh DIKOJOTMUYECKON KYJIbTYpPhl, OCO3HAaHHE TJIOOAJIBLHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHKE U OCYILIECTBIICHUE JICCTBUI B OKPYX AKOIIEH CPEAE HA OCHOBE 3HAHUS LIEJIEU
YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA;

Pacmipenue ompiTa AESITENHPHOCTH SKOJIOTHIECKON HAIIPABICHHOCTA Ha OCHOBE MMEIOIIUXCS
3HaHUU 10 (PU3HKeE;

7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
(bu3NYeCcKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAYYHOW NEATEebHOCTH, TOTOBHOCTh B MpOLIECCE U3yYeHUS (PUUKU
OCYIIECTBJISTh TPOEKTHYIO U HCCIEAOBATEIbCKYIO JI€ATeIbHOCTh WHAMBUAYaIbHO WU B
rpynmrme.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUS:

CaMOCTOATENIbHO (HOPMYJIHUPOBaTh W aKTyaJIM3UpPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIENATh TSN IeATSILHOCTH, 33/1aBaTh ApPAMETPhl M KPUTEPUU UX TOCTHKCHUS;
BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHNS B PACCMATPUBACMBIX (DHM3NUECKUX SBIICHUSX;
pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YYETOM aHAM3a UMCIOIIUXCS MaTEPHATLHBIX U
HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEILHOCTh, OIIEHWBATh COOTBETCTBUE PE3YJbTATOB LETSM,
OIICHUBATh PUCKH MOCIIE/ICTBUN JEATEILHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pPabOTy B YCJIOBHUSX PEATbHOTO, BHUPTYaJIbHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMUA TOHATHSIMH W MeETOoAaMu (DU3UIECKOM
HAyKU;

BJIQJICTh HaBBIKAMH YYE€OHO-HCCIICIOBATEIBLCKOW M TIPOCKTHOW JESITCIIBHOCTH B 00JIaCTH
(U3UKH, CTTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METOJIOB PEIICHHUS
3a/1a4 U3HYECKOTO COJICPIKAHMS, PUMEHECHHIO Pa3IMUYHBIX METOOB ITO3HAHMS;

BJIQJICTh BHUAAMH JEATCILHOCTH II0 TOJYYEHHUIO HOBOTO 3HAHHWS, €TI0 HHTEPIIPETAINH,
mpeoOpa30BaHUI0 U TMPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalUsX, B TOM YHUCIE TPHU
CO37IaHUU YYEOHBIX TIPOEKTOB B 001acT (PU3NKH;

BBISIBIIATh MPUYHUHHO-CIICJICTBEHHBIE CBSI3U U aKTYaJU3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y
e€ pelleHus, HaXOAWTh APTyMEHTHI JJIS JOKa3aTeIhCTBAa CBOUX YTBEPKICHUMU, 3a/1aBaTh
napameTphl U KPUTEPUH PEIICHMUS;

aHAIM3UPOBATh TOJYUYCHHBIC B XOJI€ PEIICHHS 3a7a4M Pe3yJIbTaThl, KPUTUYECKHU OIEHUBATH
UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHECHHE B HOBBIX YCIIOBUSIX;



CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEILHOMN NESITEILHOCTH, B TOM
YHCIIe MPU U3YUCHUH (PUBHKY;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTD 3HAHUS 0 (PU3UKE B MPAKTUYECKYIO 00JIACTh )KU3HEACATEIHHOCTH;
YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIIBHBIC TOAXO0/IbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaunmeii:

BIIJICTh HABBIKAMH TONy4deHUs WHOOpMaIuu (U3HIECKOTO COJEP)KaHMS W3 MCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOATENBHO OCYIIECCTBIATH IIOWCK, AaHAJIW3, CHUCTEMATU3ALMUIO U
WHTEPIpETANNIO NHHOPMAINH PA3INIHBIX BUIOB U (OPM MPEACTABICHIS;

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAITUH;

WCITOJIh30BaTh CPECTBA MH(GOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3alIMOHHBIX 3a7a4 C COOII0/ICHHEM TPeOOBaHUM
DPrOHOMHUKHU, TEXHUKH OE€30MaCHOCTH, THUTHEHBI, PECypcOCOEpPEeKEeHHs, IPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACPKAHUS B PA3IMUHBIX (hopMaTax ¢ yuéToM Ha3HAUCHHUS
uH(OpMaAIIMU U 1EJICBOM ayJIUTOPUM, BBHIOMpas ONTHUMAIbHYIO (OpMY TPEACTABICHUS U
BHU3yaJIN3alliH.

KoMMyHHMKATHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBUS:

OCYILIECTBIISATh OOIICHUE HA ypOKaxX (PU3UKU U BO BHEYPOUHOU AESATEIHLHOCTH;

pacro3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DJIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOI TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MMOHMMATh M UCIOJIb30BATh MIPEUMYIIIECTBA KOMaHHON M MHAUBUIYaTbHON PabOTHI;
BBIOMpATh TEMAaTUKYy M METOAbl COBMECTHBIX JCHCTBHI C y4€TOM OOIIUX HUHTEPECOB, U
BO3MOKHOCTEHN KaKJIOT0 YJIEHA KOJIJIEKTHBA,;

MIPUHUMATH 1IEJTU COBMECTHOM ESATEILHOCTH, OPTaHU30BBIBATh U KOOPIUHUPOBATH ACHCTBUS
1o €€ JMOCTHXKEHUIO: COCTaBJIATH IUIAH JACHMCTBUW, PACHpPENEsATh POJU C Yy4ETOM MHEHHUU
YYaCTHHKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4€CTBO CBOETO BKJIAJA M KaXKJIOTO YYACTHHKA KOMAHJIbI B OOIIMI pe3yabTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

MpeyiaraTb HOBBIE MPOEKTHI, OLICHUBATh HJAEH C MO3ULHUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE TIOBEJACHUE B Pa3JIMYHBIX CUTyalUsX,
MPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS

Camoopranusanus:

CaMOCTOSITEJTbHO OCYIIECTBJISITh TO3HABATEIBHYIO JEATEIBHOCTh B 00JacTH (UBUKH U
ACTPOHOMMUHU, BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYJTUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTaBJIATh IJIAaH PEIICHUS PacYETHBIX M KAYECTBEHHBIX 3ajady, IUJIaH
BBITIOJIHCHUSI TIPAKTUYECKONW paboThl ¢ Y4ETOM HMEIOIIMXCA PECYpPCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTCHUM;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;



croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IPYAULIMU B 007acTU (PU3HUKH, TOCTOSHHO
HOBBIIIATh CBOM 00Pa30BATEIbHBIN U KYJIbTYpPHBIM YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OLEHKY HOBBIM CHUTYyallUsiM, BHOCHTb KOPPEKTHBBI B JIE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIaJIETh HaBbIKAMM [TO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX AEUCTBUNA U
MBICJIATEIIBHBIX ITPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHU;

UCIOJIb30BaTh NPUEMBI peIIEKCUU ISl OLEHKU CUTYalllu, BEIOOpa BEPHOIO PELLICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PEILECHHUS 10 UX CHUKEHHUIO;
IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTATOB ACATEIBHOCTH;
MIPUHUMATh c€0sl, MIOHUMAsi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI M aPTYMEHTBI IPYTUX IIPU AHAJIM3€E PE3YJIbTATOB ACATEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPABO JPYIHMX HA OMIMOKH.

B npouecce 1OCTHKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMBbI MO (QU3HUKE IS
YPOBHSL ~ cpeaHero ofOmiero  oOpa3oBaHuss y  OOydYarolMXcs  COBEPILLIEHCTBYETCS
HSMOLIMOHAIBHBIN MHTEIJIEKT, MpeAnojaralonuii  cGOpMUPOBAHHOCTh: CaMOCO3HAHUA,
BKJIFOUYAIOILLIETO  CIIOCOOHOCTh TOHHMMAaTh CBOE SMOLMOHAJIBHOE COCTOSIHME, BUJAETH
HAIPAaBJICHUS Pa3BUTH COOCTBEHHON 3MOILMOHAILHON c(hepbl, ObITh YBEPEHHBIM B CEO€;
CaMOpPETYJIMPOBAHHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NIPUHUMATh OTBETCTBEHHOCTH
3a CBOE IMOBEJIEHUE, CIOCOOHOCTh AaJalTUPOBAaTHCA K SMOIMOHAIBHBIM H3MEHEHUSAM U
MPOSIBJISIT THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALMM, BKJIIOYAIONIEH CTPEMIJIEHHME K JOCTHIKEHUIO LENU M YCIEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHE JIECTBOBATH, HCXO/S U3 CBOMX BO3MOKHOCTEN;
SMIIATUH, BKJIOYAIOLIEH CHOCOOHOCTh MOHMUMAaTh SMOLMOHAIBHOE COCTOSIHUE JPYTHX,
VUUTBIBATH €r0 TMpPU OCYIIECTBICHHH OOIIEHHUs, CIOCOOHOCTb K COYYBCTBUIO U
CONIEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTPAWBAaTh OTHOLUEHHUS C APYTUMHU
JOABMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peiiaTb KOH(IUKTHL.

K koHy oOyuyenuss B 11 kiacce mpeaMmeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTh CHOPMUPOBAHHOCTH y 00YUAIOIINUXCS YMEHUH:
® JIEMOHCTPUpPOBaTb Ha MpUMEpax pojdb U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TMPAKTUYECKOW MAECATEIBHOCTH JIFOAEH, IEJIOCTHOCTh W €IUHCTBO
(u3HUecKoil KapTUHBI MUPA;
® VUNUTHIBATH TPAHUIIBI NPUMEHEHUS H3YYEHHBIX (PU3MYECKUX MOJENeH: TOYEUHBIN
ANEKTPUYECKUH 3apsif, JIyd CBETA, TOUEUHBI UCTOUYHUK CBETA, SIEpHAs MOJAENb aTOMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO SI7[pa MPH pelIeHrnr (U3NYECKUX 3a/1a4;
® pacrno3HaBaTh (pU3NYECKUE SBJICHUS (IIPOLECCH) U OOBACHATH UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN M KBAHTOBOM (PU3MKH: DJIEKTPUYECKAs] MPOBOAMMOCTD, TEIUIOBOE,
CBETOBOE, XMMHUYECKOE, MAarHUTHOE JACHCTBUS TOKa, B3aUMOJECHCTBHE MAarHUTOB,
AIIEKTPOMATrHUTHAS MHAYKIUS, 1€MUCTBUE MATHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM M
JOBYDKYIIUIACS 3apsifl, DJIEKTPOMAarHUTHBIE KOJIEOAHWS M BOJIHBI, NPSMOJMHEUHOE
pacnpocTpaHEeHUE CBETa, OTPaKEHHE, MpelioMieHre, nutepdepeHus, uPppakuus u
noJisipu3alivsl CBeTa, AUCIEpcus cBeTa, goToanekTpuueckuil d3hdekt (pororddexr),



CBETOBOE JABJICHHE, BO3HUKHOBEHHME JIMHEHYATOro CHEKTpa aToMa BOJIOPOAA,
€CTECTBEHHAs U UCKYCCTBEHHAs paluOaKTUBHOCTD;

ONMKCHIBATH HW3YYCHHBIE CBOMCTBAa BelIeCTBAa  (DJICKTPUYECKUE, MArHUTHBIE,
ONTUYECKHE, INEKTPUUECKYIO MPOBOAUMOCTb PA3IUYHBIX CPEJ) U IEKTPOMATHUTHBIC
SABJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3HUUECKUE BEIUUUHBL: AIEKTPUUECKUHN 3apsil, CUITY
TOKa, DJIEKTPUYECKOE HANpPsLDKEHHE, JIIEKTPUYECKOE CONPOTUBJIEHUE, PAa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOJABIDKYIAsA cuia, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJS,
cwia Ammnepa, cuia JlopeHna, MHIyKTUBHOCTb KaTYIIKU, SHEPTUs JIEKTPHUUECKUX U
MarHUTHBIX MOJIEH, IEPUOJ U YacTOTa KojeOaHui B KoJebaTeIbHOM KOHTYpE, 3apsi !
CHJa TOKa B TMPOIECCE TapPMOHHYECKHX AJICKTPOMArHUTHBIX KOJIeOaHWU, (OKYyCHOE
paccTosiHMe M ONTUYECKas CHJIbI JIMH3bI, MPU ONHUCAHWUU TMPAaBUIBHO TPAKTOBAThH
(U3NYECKUN CMBICIT HCIOJNB3YEeMbIX (PU3NYECKUX BEIUYUH, MX OO0O3HAUEHUs U
€AVHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIME AAHHYIO (DU3UYECKYIO BEJIMYUH C
JIPYTUMU BEJTMYUHAMH.

ONHUCHIBATh M3yYEHHBbIE KBAHTOBBIC SBJICHUSI U IPOLIECCHI, UCHOJB3YS (PU3HUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOoTa CBETA,
SHEPrusl U UMITYJIbC (POTOHA, TIEPUOA TMONypacianga, SHEPrusi CBSI3W aTOMHBIX S7eEp,
[IpU ONMHUCAHHUH MPABUIHHO TPAKTOBATH (DM3MUECKUN CMBICT MUCTIOIB3YEMBIX BEIUYHH,
uX O00O03HAUeHUS ¥ EIWHUIBL, YyKa3biBaTh (OPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO
(Gu3NYECKyI0 BETUYMHY C JIPYTUMHU BEITUYMHAMU, BBIYUCIATH 3HAYCHHUE (PU3NIECKON
BEJINYNHBI,

aHAJIM3UPOBATh (PU3NYECKHUE MPOLIECCHI U SIBJICHUS, UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U
OPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCJIEOBATEIBHOTO U MapaJljIeIbHOTO COEAMHEHUS
IPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW HMHIYKILUH, 3aKOH
OPSIMOJIMHEMHOTO pAaclpOCTPaHEHUsT CBETA, 3aKOHbI OTPAKEHUS CBETa, 3aKOHBI
PEJIOMJICHHUS] CBETa, ypaBHEHHE DiHIITEHHA st poTodddekra, 3aKOH COXpaHEHUs
SHEPIUH, 3aKOH COXPAHEHMS UMITYJIbCa, 3AKOH COXPAHEHUs JJIEKTPUYECKOIo 3apsja,
3aKOH COXpPAaHEHHsS MAacCOBOTO 4YHMCiIa, NOCTyJaThl bopa, 3aKOH paaHMOaKTHUBHOTO
pacnaga, MpU O3TOM pa3inyaTh CJIOBECHYIO (OpPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOEe BBIPAKEHUE U YCIIOBUA (TPAaHULIbI, 00JIaCTH) MPUMEHUMOCTH;
OTIpE/ETATh HAMpaBICHHE BEKTOpa WHAYKIMM MAarHUTHOTO MO TMPOBOJAHHKA C
TOKOM, CHJIbI Amniepa u cuiibl JIopeHia;

CTPOUTb W ONHUCHIBATh H300pakeHHE, CO3[aBaeMO€ IUIOCKMM 3€pKajoM, TOHKOM
JIMH30M;

BBITIOJHATH AKCIIEPUMEHTHI TI0 MCCIICIOBAHUIO (DU3MUECKHUX SBICHUH U TMPOIIECCOB C
MCTIONb30BAaHUEM TMPSMBIX, U KOCBEHHBIX HM3MEPEHUU: TpU ITOM (HOpPMYyIHPOBATH
npoOJjieMy/3aady U THUIIOTE3y Y4YEOHOTO HKCIEpUMEHTa, COOupaTh YCTAaHOBKY WH3
MPEI0KEHHOTO 000PYI0BaHMs, IPOBOIUTH OMBIT ¥ POPMYITHPOBATH BHIBOIBL;
OCYIIECTBIISITh MPSIMbIE M KOCBEHHBbIE HM3MEpPEHUs (PU3NUECKUX BEIUYMH, MPU ITOM
BbIOMpATh ONTUMANbHBIN CHOCO0 HM3MEpPEHHUs M HCIOJb30BaTh H3BECTHBIE METObI
OLICHKU MOTPEMIHOCTEN U3MEPEHHN;

UCCIIEIOBaTh 3aBHUCUMOCTH (DM3MUYECKUX BEJIUYUH C MCHOJIb30BAaHUEM MPSIMBIX
WU3MEpPEHH: TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTAThI
MOJTyYE€HHOW 3aBUCUMOCTH (DM3MUECKUX BEIWYHMH B BUAE TaOIUI U TpaduKOB, e1aTh
BBIBOJIBI IO pe3yJibTaTaM uccienaoBanus; OenepanpHas padoyas nporpamma | Ousuka.
10-11 xnaccel (6a30BbIi YPOBEHB)



co0mroaTh mpaBuia 0€30MacHOro TpyAa MpHU NMPOBEICHUHM HCCIEIOBAaHHM B paMKax
y4e0HOIro 3KCIEpUMEHTA, Y4eOHO-HCCIEA0BATENbCKON U MPOEKTHON JNEATENBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U JaOOPaTOPHOTO 000PY10BAHUS;
pemare pacy€THbIE 33Jaud C SBHO 3aJaHHONM (U3NYECKOM MOJAEINBIO, HCHOIb3Ys
(¢u3nyecKkue 3aKOHbI M MPHUHIIMIIBI, HA OCHOBE aHAlIM3a YCJIOBHS 3aJaud BBIOMPATH
(Gu3NYECKyI0 MOJIETb, BBIIEIATh (PU3MUECKUE BEIUYHHBI U (POPMYIbI, HEOOXOIUMBIE
Uil €€ penieHus, NPOBOAMTH pacy€Thl W OLEHUBATh PEAIBHOCTH IOJIYYEHHOTO
3HaYeHUs PU3NYECKON BETUYHHBI;

pemiaTh KauyeCTBEHHbIE 3a/aud: BBICTPAWBATH JIOTMYECKHM HENPOTHUBOPEUYUBYIO
LENOYKY pACCYXKACHUM C ONOpPOM Ha HW3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(uznyeckue sIBICHUS;

UCIOJb30BaTh IpPU PpEUIEHHH Y4YeOHBIX 3a/7ady COBPEMEHHbIE HH(OpPMAIMOHHBIE
TEXHOJIOTMH JUIsl TOMCKA, CTPYKTYPHUPOBAaHHS, WHTEPHPETAlUd M MPEACTABICHUS
y4eOHOM M HAy4YHO-TOMYJSIpPHOW MHGPOPMALMK, TOJYYEHHOW M3 pa3IMYHBIX
HMCTOYHHUKOB, KpUTUUECKHU aHAIM3UPOBATh MMOJYy4aeMYI0 HH(POpMaLHIO;

OOBSACHATh NPUHLUIBI ACHCTBUS MAaIIMH, NPUOOPOB M TEXHUYECKHUX YCTPOWCTB,
pa3ianyaTh yCIOBHs UX O€30M1aCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KU3HU;
OPUBOJAUTH MPUMEPHl BKJIAJa POCCHUICKUX U 3apyOCKHBIX YUEHBIX-(DU3MKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKH
1 TeXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B TOBCEAHEBHOM JKU3HHU IS
oOecrieyeHuss O€30MAaCHOCTU TMpU OOpalleHud ¢ MNpudopaMu U TEXHUYECKUMH
YCTPOMCTBAMH, JJII COXPAHEHUs 3J0POBbS M COOJIIOJACHHS HOPM 3KOJOTHYECKOTO
NOBEJCHUS B OKPYXKAIOLLEH CpeEE;

paboTaTh B IpYMIE C BBITOJHEHUEM DPA3IMYHBIX COLMAJIBHBIX POJIEH, MJIaHUPOBATh
paboTy TpyMNIbl, pPALUOHAIBHO paclpeAeNsiaTh OO0S3aHHOCTHM U  IJIAaHUPOBATh
JEATEIBHOCTh B HECTAaHAAPTHBIX CUTYalUsIX, aIcKBAaTHO OLICHUBATh BKJIAJl KAXKJI0TO U3
YYACTHUKOB I'PYNIIBI B pEHIEHUE pacCMaTPUBAEMON MPOOTIEMBI

TEMATHUYECKOE INIAHUPOBAHUE YPOKOB ®U3UKHU B 10 KJIACCE (BA30BbIIl YPOBEHD)

110 YYEBHUKY: ®U3UKA -11, I' A. MAKHIIEB, b.b. bYXOBLEB, BM. YAPYT'HH

M: IIPOCBEIIJEHHE 2021, 2 4. B HE/]. BCET'O 68 YHACOB

JdaTa npoBeaenust TEMA PA3JIEJIA
Ne Koa-Bo
n/n JacoB
Haan | @akr TEMA YPOKA
11K
MaruurtHoe moJje — 5 yacos

1 MarnutHoe none. MHAyKIMsS MarHuTHOTO MOJIst 1

2 Cwma Amnepa 1

3 JleficTBe MarHUTHOTO TOJISL HA JBUKYIIYIOCS 3apSKEHHYIO 1

yactuily. Cuna Jlopenua




JlaGoparopHnas paoora Ne 1 «Ha0/onenue neiictBust

4 MArHUTHOTO nojs» Pemenue 3anau no teme «Cuiel AMriepa u
Jlopenua»
5 MarauTHbIE CBOMCTBA BEILIECTBA 1
DJIEeKTPOMATHUTHAsl MHAYKIUSA - 5 yacoB
6 DJIeKTpOMarHuTHas MHAYKIKS. MarHuTHBIA MOTOK 1
7 [IpaBuiio JleHia. 3akoH 3JIEKTPOMAarHUTHOW UHAYKIUH. 1
8 JlabopaTopnasi paGora Ne 2 «3yueHnue siBjieHUs 1
3J1eKTPOMATHUTHONH MHIYKIIUID)
9 SBnenue caMOMHIYKIMU. VIHTyKTUBHOCTb. DHEPIUs MarHUTHOTO 1
noJist
10 KonTpoubnas padora Ne 1 mo reme «OCHOBBI 1
3J1eKTPOAHMHAMHUKH»
Kosnebanus u BoJiHbI — 15 yacos
11 CBoOonHbIe KOJIEOAHHS 1
12 ["apmonnueckue KonedaHus 1
13 3aryxarolre U BeIHY)XIeHHbIe KoJeOanus. Pe3onanc. 1
14 CBOOOHBIC IEKTPOMArHUTHBIC KOIeOaHUs 1
15 ["apMOHMYECKHUE PTEKTPOMAarHUTHBIC KOJIeOaHuUs B KOJIeOaTeTbHOM 1
KoHType. Popmyina Tomncona
16 [TepeMeHHBIN 3JIEKTPUUECKUN TOK. PE3UCTOp B 1€MW MEPEMEHHOTO 1
TOKa
17 Pe3oHaHC B 25IeKTpUYECKOH TeTH 1
18 BonHoBbIe ABiIeHNsA. XapaKTEpUCTUKU BOJIH 1
19 UlabopaTopnasi padora Ne 3 «OnpenesieHue yCKOpeHUs
CBOOOJHOTO NaJCHHS C IOMOIIBLIO MAATHUKA»
20 3BYKOBBIE BOJIHBI 1
21 WnTepdepennus, nudpakuus, oaspusais MEXaHUYECKUX BOJIH 1
22 DJEKTPOMarHUTHOE TI0JIe. DJIEKTPOMAarHUTHAs BOJHA 1
23 CBoiicTBa DIIEKTPOMArHUTHBIX BOJTH 1
24 PazButue cpeacTs cBszu 1
25 KonrpoabHasi pagora Ne 2 no teme « KosiedaHusi 1 BOJTHBD» 1
CgeToBbIe BOJHBI — 13 yacoB
26 CKopoCTh cBeTa 1
27 [Tpunuun [foiirenca. 3akoH oTpakeHUs CBETa 1
28 3aKOHBI OTPaKEHHUS CBETa 1
29 [TonHOE OTpaxkeHue cBera 1
30 JIunzsl. [TocTpoenue n300pakeHuil B TMH3aX 1




dopmylia TOHKOH JMH3bL. Y BeIMYeHUE JuH3bI. JIabopaTtopHas

31 N
padota Ne 5 « OnpenesieHue ONTUYECKOH CHJIbI JTMH3bI
(oxkycHOro paccrosinusi coonparonieii JUH3b
32 JlabopaTopnasi paGora Ne 4 «3mepenue noxka3sareist 1
NpeJIOMJIeHHS CTEKJIa»
33 Jlucriepeus cBeTa 1
34 NuTepdepennus cBera 1
35 Hudpakmus cBera 1
36 Hudpaknuonnas pemietka. Jlaboparopuasi padora Ne 6 1
«Ouenka nH(POPMALMOHHOMH eMKOCTH KoMnakT-aucka(ClI)»
(B yueOHMKe padoTa Ne7)

37 ITonepedyHOCTh CBETOBBIX BOJIH 1
38 KontpoabHasi padora Ne 3 mo teme «CBeTOBBIE SIBJICHHUS 1
DJIeMeHTBI TCOPUH OTHOCUTEJIBHOCTH — 3 yaca
39 [Toctynarel TeOpUKM OTHOCUTEIBHOCTH 1
40 OCHOBHBIE CIIE/ICTBUS U3 MIOCTYJIATOB TEOPHH OTHOCUTEIBHOCTH 1
41 DJIEeMEHTHI PEIIATUBUCTCKON TUHAMUKH 1
HN3ny4yenus u cuexkrpsl — 3 yaca
42 Bupapl nznydenusi. Uctounuku cBeta 1
43 [IIkana 3;1eKTPOMAarHUTHBIX BOJIH 1
45 JladopaTopnasi padora Ne 7 « U3mepeHue AJIUHbI CBETOBOM 1

BOJIHBD) (B y4eOHUKe padoTa Ne 6)

KBanroBas ¢usuka — 14 yacos

46 ®oroaddext. Dotonsl. KopnyckynsipHO-BOTHOBON Jyaan3m 1
47 Crtpoenue atoma. OnbiTel Pezepdopaa. 1
48 KBanToBble noctynatsl bopa. Moaens atoma Bogopoaa no bopy 1
49 CrpoeHue aTOMHOTO siipa. SIIepHble CHIIbL. DHEPTHsl CBA3H 1

ATOMHBIX sIJIEP
50 PannoaktuBHOCTE. JIaGopaTopHas pabdora Ne 8 «Habmonenue 1

CIJIOLIHOTO M JIUHEHYaToro CneKTpoB»
5l 3aKoH pauoaKTHUBHOTO pacmnaja. [lepuon momypacnana 1
52 HckyccTBeHHast paiMOaKTUBHOCTb. SIiepHbIe peaKIiu 1
33 Jenenue saep ypana. LlermHas peakius JeeHUs 1
54 TepMmosiaepHbIe peakiuu 1
55 IIpuMeHeHne A1epHON SHEprUn 1
56 Tpu sTana B pa3BuTun HU3UKHU dIEMEHTApHBIX YacTull ([{oxmasr) 1
S7 OTKpBITHE TO3UTPOHA. AHTHYACTHIIBI 1
58 Pemenue 3amau no teme «KBantoBas (husnka» 1
29 KonrpoabHasi paora Ne 4 no reme «KBanToBasi puznkar» 1
60 AHain3 KOHTPOJIBLHOM paboThl. Pemenue 3aqau




61 [ToBTOpeHMEe 1 0000mEeHNe H3ydeHHOoro B 11 Kitacce
AcTpoHomusi — 7 4acoB

62 Cucrema 3emns -JIyHa 1
63 ®dusnueckas Ipupoja MmiaHeT U Majbix Ted COJHEYHON CUCTEMBI 1
64 Conmnrre. 1
65 OCHOBHBIC XapaKTEPUCTHKH 3BE3]T 1
66 DBoutonus 3BE3/1: POXKICHHUS, )KU3Hb U CMEPTh 3BE3]T 1
67 Muieunblii myTh — Haia ['ajakTuka 1
68 [anaktuku. Enunas ¢pusnueckas kapTuHa MUpa 1




