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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3uke 6a30BOTO YpOBHS Ha ypPOBHE CpEIHEro oOImero ooOpazoBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTeNbHOM TporpaMMmel, ipeactaBieHHbIX B DT'OC COO, a Takxke ¢ yuéToM deaepaibHON
paboueii mporpaMMBbl BOCIIUTAHHS U KOHIEMIINMHY TPEToaBanus yaeOHoro npeamera «Dusnka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammax Poccuwiickoit  @Denepanuu, peaau3ylOIMX OCHOBHBIC
o0pa3oBaTesIbHbIE TPOrPAMMBI.

CopnepxaHue MporpaMMbl MO (U3MKE HAMpaBIE€HO Ha (OPMUPOBAHUE ECTECTBEHHO-
HayyHOU KkapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AEATEIIBHOCTHOTO nojaxoaa. [Iporpamma rno gusuke cCOOTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3ynbTaTaM OOyueHHus, a TakKXKe YYUTHIBAET HEOOXOJMMOCTh pPEaU3al[MH MEKIPEAMETHBIX
CBs3€M (U3MKU C €CTEeCTBEHHO-HAayYHbIMU Yy4eOHbIMU mpenmeramu. B Heil ompenensiorcs
OCHOBHbIE 1I€IM U3y4eHUs (U3UKH Ha YPOBHE CpeJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yNbTaThl OCBOCHUS Kypca (GU3MKH: TUYHOCTHBIE, METaIllpeIMETHBIE, IPeIMETHBIE (Ha 6a30BOM

YpOBHE).

[Iporpamma o ¢u3MKe BKIIOYACT:

IUIAaHUPYEMbIE Ppe3yNbTaThl OCBOCHHS Kypca (u3umku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIEC PE3yabTaThl MO roJiaM O0yYEeHHUS;
coJiepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus.

®du3zrka Kak Hayka o HanOoJiee 00IIMX 3aKOHAX MPHUPOIbI, BBICTYIAs B KAYECTBE y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUI 00 OKpYKarolleM MHpE.
IkonpHBIA Kypc (U3UKH — CHUCTEMOOOpA3YIOUIUil [JIs €CTECTBEHHO-HAYUHBIX YUEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueHr, Ouosorueit, gusnyeckoil reorpadueit u actpoHoMuen. Mcnonb3oBaHuEe W aKTUBHOE
npuMeHeHne GU3NYECKUX 3HAHUM ONpeIeIIsieT XapaKTep U Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUN
B cdepe SHEpPreTUKd, TPAHCIOPTA, OCBOCHMSI KOCMOCA, MOJYYEHHUS HOBBIX MaTEpHaliOB C
3aJJaHHBIMU CBOICTBamMH U Apyrux. M3yuenue ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B GOpMUPOBAHUE
€CTECTBEHHO-HAYyYHON KapTHHBI Mupa oOyuarouiuxcs, B (HopMHpOBaHHE YMEHHH NPUMEHSTh
HAy4YHBI METO/I MO3HAHUS NP BHIMOJIHEHUH UMU YU€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3uku Ui ypoBHS CpeAHEro o01ero oOpa3oBaHus MOJI0KEH Psijl UJIEH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €T0 MOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypcC ABISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCeX pa3fiesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOM, Tak U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B coOTBETCTBUU ¢ HEW MaTepHal Kypca (pu3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Bemymum B Kypce sBuserca (OpMUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U IOJIE.



Hoes eymanumapuzayuu. E€ peanuzanus mpeanojaraeT MCHOIb30BaHUE I'YMaHUTAPHOTO
NoTeHIMana (pu3nyeckoi HayKu, OCMBICIICHHE CBSA3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBA, a
TaKkKe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTUYECKUMH MPOOIEMaMH.

Hoes npukiaonou nanpaenrennocmu. Kypc GU3uku mpeamnonaraet 3HakOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs IOCPEACTBOM BBEICHHS JJIEMEHTOB COJEpPIKaHHUA,
MOCBSIIEHHBIX AKOJIOTMUECKUM MpoOieMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C Pa3BUTHUEM
TEXHUKHU ¥ TEXHOJIOTHH, a TaKXKe 00CYKAeHHUs po0IeM palnoHAIHLHOTO PUPOIOTIONH30BAHUS H
9KOJIOTMYECKOH 0€30M1aCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMH Kypca (DM3MKH HAa YPOBHE CpeIHEro oOmero oOpa3oBaHHS
ABIISIIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE MOCTPOCHHS
¢dbuzudeckoit Teopuu, poiau (GyHIAMEHTAIbHBIX 3aKOHOB W TIPHHIIMIIOB B COBPEMEHHBIX
MNPEACTAaBJICHUAX O IMPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, 1L OIIMCaHUusI €CTCCTBCHHO -
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-NIesTeIbHOCTHBINA TOX0 B Kypce (DU3HKU peanu3yeTcsl Mpexkae BCEro 3a CUET
OpraHu3aliyi 3KCIEPUMEHTAIbHON JesATeNIbHOCTH oOydatomuxcs. s 0a30BOro ypoBHsI Kypca
(GU3MKM — 3TO HCIMOJIB30BAaHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
abOpaTOPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OONIMN CIUCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BeineneHue B ykazaHHOM IepeyHe JabopaTOpHBIX padoT,
IMPOBOAMMEBIX IJId KOHTPOJIA M OLCHKH, OCYIICCTBIACTCA YYaCTHUKaMU O6pa3OBaTeJ'II)HOFO
rpolecca UCX0/11 U3 0COOCHHOCTEH MIIaHMPOBAHUS U OCHalleHus kaOuHeTta Qusuku. [Ipu s3Tom
obOecrieunBaeTcs OBJIAJIeHHE OOYyJarOIMIMMHCS YMEHHSIMHU MpPOBOJAUTH KOCBEHHBIE H3MEpPEHUS,
HCCIIEIOBAaHUS 3aBUCUMOCTEH (PU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEeI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE yhensercs pelieHuI0 pacyETHBIX M KadeCTBEHHBIX 3aaay. [Ipu stom
JUIA pacyE€THBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1a4M C SIBHO 3aJaHHON (PU3UUECKON MOJEINbIO,
MO3BOJISIFOIINE TPUMEHSATh U3y4E€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3fela Kypca,
TaKk W MHTErpUpYysd 3HaHUSA U3 Pa3HBIX pas3fenoB. [[ns KayecTBEHHBIX 3alad MPHOPUTETOM
SBJIAIOTCS 3a/laHusl Ha OOBACHEHHWE TNPOTeKaHHS (UINYECKUX SBICHHUM M MPOLECCOB B
OKpY)Karolllel >KU3HH, TpeOyrouue BblOOpa (u3nueckoi MoJenu Ijs CUTyalluu TNPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusamu PI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
obecreueHno yueOHOTro poiiecca 0a30BbIl ypOBEHb Kypca (PU3UKH Ha YPOBHE CPEHETO 00IIero
o0pa3oBaHUs JODKEH M3Yy4aThCsl B YCIOBUSAX MPEIMETHOrO KaOuHeTa (GU3UKH WM B YCIOBHUSAX
MHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTeCTBEHHO-HAY4YHOTo LWKIa. B kabuHere Qu3uku
JOJKHO OBbITh HeoOxoaumoe JabopaTopHoe OOOpYIOBAaHUE [UIsl BBINOJIHEHUS YKa3aHHBIX B
porpaMme no (PU3HNKe YUeHUYECKUX MPAKTHUECKHUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHUE.

HGMOHCTpaHI/IOHHOC O60py,HOBaHI/Ie Q)opMpreTc;I B COOTBCTCTBHH C JIIPHUHIOUIIOM
MHHHUMAJIbHONW JOCTATOYHOCTH M obecreynBacT MOCTAHOBKY IICPCUYHUCIICHHBIX B IIPOTrpaMMC I10
(I)I/ISI/IKG KIIIOYCBBIX ,Z[CMOHCTpaI_[I/Iﬁ AJI UCCIICAOBAHUS H3Y4YaCMBbIX SBJICHUH U nmponeccos,
OMIIUPUYICCKUX U Q)YHHaMeHTaHBHHX 3aKOHOB, UX TCXHUYCCKUX HpHMeHCHHﬁ.

JIaGopaTtopHOoe 000pyI0BaHHE /ISl YIEHUUECKUX MPAKTHUECKUX paboT GopMHUpyeTCs B BUJE
TEMaTHYECKMX KOMIUIEKTOB W o0OecrednBaercss B pacuéTe OJIHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. TemaTudeckue KOMIUIEKTHI J1IabOpaTOpHOTO OOOpYJIOBAaHUS JOJDKHBI OBITh
MOCTPOEHBI HAa KOMIUICKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE U(POBBIX 1a00PATOPHIA.

OCHOBHBIMU HEJIAMU U3YUYCHUA (I)I/ISI/IKI/I B O6H.[€M O6pa3OBaHI/II/I SABJIAIOTCA:



(dbopMupoBaHME HMHTEpeca W CTPEMJICHHS OOYYalOIIUXCS K HAYYHOMY H3YYCHHIO HPUPOIHI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIE MO3HAHMS U (POPMUPOBAHKE HCCIIEOBATEIHBCKOTO
OTHOILIEHHUS K OKPY/KAIOIIUM SIBJICHUSM;

(opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUs OCHOB CTPOCHHUS MAaTEPUH U
(byHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;

(bopmupoBaHue yMEHHI OOBSICHSTD SBJICHUS C UCHIOJIB30BAHNEM (PU3MUECKUX 3HAHUHI U HAYUHBIX
JI0Ka3aTelIbCTB;

(dbopMupoBaHHE TIPEACTABICHUN O PONM (U3UKU Ui PA3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTH.

JlocTikeHne STHX Lelied 00ecreYrBaeTCsl PemIeHUEeM CIIeIYIOIUX 3a1ad B Ipolecce
M3ydeHHs Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

MpUOOpeTeHNe CUCTEMBbI 3HAHUN 00 00IMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJISpHYIO (U3MKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPO(PU3UKY;

(¢bopMUpOBaHHE YMEHHIl NPUMEHSATbh TEOPETUYECKHE 3HaHUS JUIsl OOBSCHEHMS (U3NYECKUX
SIBIICHUN B IPUPOJIE U JUISl IPUHATHUS MPAKTUYECKUX PEIIEHUH B IOBCEIHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB peIIeHNs pa3IuYHbIX 3a/1a4 C SIBHO 33JaHHOM (U3NYECKOI MOJIeINblo, 3a/1a4,
MOIPa3yMEBAIOIINX CaMOCTOSATEIbHOE co3/aHue (U3NYECKON MOJIeNH, aJleKBaTHOM YCIOBUSM
3a/1auu;

MOHUMaHHe (U3UYECKUX OCHOB U TMPUHIUIOB JEHCTBUS TEXHUYECKHUX YCTPOMCTB U
TEXHOJIOTUYECKHX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENy;

OBJIAJIECHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAaHUS M TPOBEACHUSA (DU3HUYECKUX
SKCIEPUMEHTOB, aHajli3a W HWHTepIpeTanud HWHGOPMALUHU, OIpeaeieHHs] JOCTOBEPHOCTH
MOJIy4EHHOTO pe3yibTara;

CO3/IaHME YCIOBUW A Pa3BUTUS YMEHHU MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOM
NeATeNbHOCTH.

Ha um3yuenue ¢usukm (6a30BBI ypOBEHBb) Ha yYpOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoauTcs B 11 kmacce — 68 4acoB (2 yaca B HEJEINIO).
COIEPKXAHUE OBYUEHUA
11 KJIACC
Pa3znen 4. diiekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUA

[TocTrossHHbie MarHuTHl. B3ammonelicTBHE TOCTOSHHBIX MAarHUTOB. MarauTHOE IIOJI€.
Bextop marautHO# uHAYKIMHU. [IpyuHLINI Cyneprno3UIIMi MarHUTHBIX ToJied. JINHUK MarHuTHOM
unaykuud. KapTuHa mTuHUi MarHUTHOW MHAYKIIUU TOJISE IOCTOSTHHBIX MarHUTOB.

MaruutHoe ToJie MPOBOJHUKA ¢ TOKOM. KapTuHa AMHMI WHAYKIIMM MarHUTHOTO MOJIS
JUIMHHOTO TIPSIMOTO TMPOBOJHHMKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmnsiT Dpcrena. B3anMoaeiicTBre MPOBOJHIUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna HopeHua, eé MOAYJIb W HaIIpaBJICHHUC. I[BI/I)KCHI/IC Bap}I)KCHHOf/'I qJacTulbl B
OJHOPOJHOM MArHMTHOM IIOJIC. PabGora cuibl HopeHua.



SIBneHue DNEKTPOMAarHUTHOM MHAYKOUHU. [IOTOK Bekropa MarHUTHOW WHIYKIUU.
DNEeKTpOABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH AJIEKTPOMAarHUTHON MHAYKIun Dapanes.

BuxpeBoe snexrtpuueckoe mosie. IDIEKTPOJBIIKYILAs CUla WHIAYKIMU B IIPOBOJHHUKE,
ABWIKYHICMCA TOCTYIIATCIIBHO B OAHOPOJHOM MArdHuTHOM ITOJIC.

IIpaBuiio Jlenna.

NHayKTUBHOCTD. SIBIEHNE CAaMOMHAYKIMU. DJIEKTPOABMKYILAs CUJIa CAMOUHAYKIUH.
9Hepr1/1$1 MaraviTHOI'O IIOJIA KaTylIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

Texanueckue YCTpOI\/'ICTBa U TMPAKTUYCCKOC TIPUMCHCHUC. TIOCTOAHHBLIC MArHUTHI,
QJICKTPOMArHUTHI, SJICKTPOABUI'ATCIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL[, MHAYKIIMOHHAA MCYb.

Jlemoncmpayuu

OmnsIT Dpcrena.

JIuHWY WHIYKITUA MarHUTHOTO TIOJIS.
B3anmopeiictBre AByX MPOBOJIHUKOB C TOKOM.
Cuna Amrepa.

SIBrIeHME AIEKTPOMArHUTHOW UHAYKIIUH.
[IpaBuio Jlenna.

3aBHCHUMOCTh BHCKTpO,HBI/I)KYHIeﬁ CUJIBI UHAYKIOKUKU OT CKOPOCTH HM3MCHCHUSA MArHUuTHOTI'O
IIOTOKaA.

SIBneHune caMOMHIYKIHH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyeHre MarHUTHOTO TMOJISt KATYIIKU C TOKOM.

UccnenoBanue neiicTBUs NOCTOSTHHOTO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBiIeHUS BHGKTpOMaFHHTHOﬁ WHAYKIIUH.

Paznen 5. KosieGannst 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedanus

KonebarenbHas cuctema. CBoOOJHBIE MeXaHMYeckHe KojiebaHus. [ apMoHHMueckue
konebanusa. Ilepuon, uactora, ammautryga W ¢asza koneGanuid. IIpyKUHHBIH MasSTHUK.
MaremaTHueCcK1il MasTHUK. Y paBHEHUE TapMOHNYECKUX KojieOanuii. [IpeBparienue sHepruu npu
rapMOHHUYECKHUX KOJIeOaHHIX.



Konebarenbubiii koHTYp. CBOOOJHBIC AIIEKTPOMArHUTHBIE KOJIEOAHUS B HACAIBHOM
KoJe0aTeIbHOM KOHTYype. AHAJIOTHUS MEXIYy MEXaHWYeCKMMHU M DJICKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATHHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyXaroMmMX KojeOaHUsIX. BBIHYXJICHHbIE MEXaHUYECKUEe KOJeOaHwMs.
Pe3onanc. Beinyx1eHHBIE JIEKTPOMAarHUTHBIE KOJIEOaHNUS.

[lepemennbiii Tok. CHUHYCOUJAJIbHBIN NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIIMTYIHOE U JENCTBYIOLIEE 3HAUYECHUE CUJIbI TOKA U HAIIPSDKEHHUS.

Tpancdopmarop. IlpousBoacTBo, mepemadya U TOTPEOICHUE DICKTPUYECCKON SHEPTHH.
DKOJIOTUYECKHE PUCKH MpU MPOU3BOJACTBE AJeKTpod3Hepruu. KynbTypa wHcnoiab30BaHUsS

3JIEKTPOSHEPIUHU B MOBCEIHEBHOM )KU3HH.

TexHuueckrue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: JIIEKTPUYECKHM 3BOHOK,
TEHEPaTOP IEPEMEHHOIO TOKA, JIMHUU 3JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiebaTeabHOW CUCTEMBI (MIPYKUHHBIA MIIM MaTeMaTUYeCKUN
MasITHUK).

HaGnronenue 3aryxarmommx KojieOaHuH.
HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.
Ha6nronenue pezonanca.

CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHMSL.

Pe3onanc IIpru MOCJICA0BATCIIBHOM COCAMHCHHWHU PE3UCTOPA, KATYIIKW HHAYKTHUBHOCTHU H
KOHACHCATOpA.

Monenb IMHUY 3JIEKTPOIIepeIauH.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH nepuoaa MaJjiblxX KoJIe0aHn I'Py3a Ha HUTHU OT JJIMHBI HUTH U
MaccChI I'pysa.

HccnenoBanue NEPEMCHHOI'0O TOKa B HEIIKM M3 IIOCICAOBATCIBHO COCIMHEHHBIX
KOHACHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60Hbl

MexaHu4yeckue BOJIHBI, YCJIOBHA PACIIPOCTPAHCHMUS. Hepnoz[. CKOpOCTB pacpoCTpaHCHUA
n  JJJIMHa BOJIHBI. HonepeqHHe U TIPOAOJIBHBIC BOJIHBI. HHTCp(bCpCHHHH u I[I/I(i)paKLII/I}I
MCXaHHUYCCKHUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBI. YCIIOBUS HW3JIY4YE€HHs DSJIEKTPOMAarHMTHBIX BOJIH. B3anMHas
opueHTaius BeKTopoB E, B, V B anekrpomarHuTHOM BostHe. CBOWCTBA 3J1€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpelloMJieHHe, mojspuzauus, audpaxuus, uHTepdpepeHuus. CkopocTh
AJIEKTPOMArHUTHBIX BOJIH.



[IIkana 3MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHe 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIHMIIBL paIUOCBA3U U TEIEBUACHUSA. Pagronokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPEIb.

TexHuueckue yCTpOHCTBA M IPAKTUYECKOE INPHUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTPa3ByKOBas JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, paJUuoONpUEMHMK, TEJIEBU3O0D,
anTeHHa, Tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpoCTpaHEHUE MOMEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Konebmtomieecs Teno Kak HICTOYHUK 3BYKa.

Habmronenue orpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nunrepdepeHuu u Audpakiiniy MeXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmionenue cBsi3u IPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMTYJOM M YacTOTOM
KOJIcOaHUM.

HccnenoBanne  CBOMCTB — DIEKTPOMATHHTHBIX — BOJH:  OTPaXCHHE, IPEIOMIICHUE,
noJsipu3ans, Judpakius, THTepdepeHITns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHeitHOE pacIpOCTpaHEHUE CBETA B OJTHOPOIHOM Cpeie.
JIyud cBeta. ToueyHbII ICTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHbI OTpakeHUs cBera. IlocTpoeHune H300pakeHUN B IIIOCKOM
3epKaje.

HpeJ'IOMJ'IeHI/Ie CBCTaA. 3aKOHBI IpECJIOMIICHUA  CBETA. AOCONIIOTHBII  MOKa3aTenb
IpCIIOMIICHUS. ITonHOE BHYTPCHHEC OTpPAXKCHUC. Hpe,[[eﬂbHLIfI yroji MnoJIHOTO BHYTPEHHCIO
OTpa’XCHUA.

Jucnepcus cera. CiioskHbIN cocTaB Oenoro cera. L[BerT.

Cobuparonue u pacceuBaronue IuH3bI. ToHkas nuH3a. DOKYyCHOE pacCTOSHUE W
OTTUYECKas cusia TOHKON NUH3BL [locTpoeHne n300pakeHnii B COOMPAIONINX U PACCEUBAIOIIUX
nuH3ax. Popmysa TOHKOM JIMH3BL. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. Uutepdepenuus cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBHS
HaOOIEHUS] MAKCHUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIITMOHHON KapTHUHE OT ABYX CHH(]A3HBIX

KOTCPCHTHBIX HCTOYHHUKOB.

Hudpakmuss  cBera. JudpaxknuonHas pemérka. YcinoBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB IIpH MaJeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.



Ilonspuzanus ceera.

TexHuueckue YCTpOCTBA M MpPAaKTUYECKOE MpPUMEHEHHME: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIN armapar, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs! ONTHKA, TU(PAKIMOHHAS PEeHIETKA,
HOJIAPOU L.

Jlemoncmpayuu

[TpsmonuHeiiHOE pacIpoCTpaHEHHE, OTPAKCHHWE M HpesioMieHne cBera. Onruyeckue
pHUOOPHL.

[lonHoe BHyTpeHHEEe oTpaxeHue. MoJienb CBETOBOIA.
HccnenoBanue cBOMCTB M300payKEHH B JIMH3AX.
Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGnronenue nnrepdepeHiiuu crera.

Ha6nronenue nqudpakiuu certa.

HaGnronenue aucnepcun ceTta.

[ToryueHue CieKTpa ¢ TOMOIIBIO TIPU3MEI.
[Tonyuenue cnekTpa ¢ TOMOUIbIO AUPPAKIIUOHHON PEIIETKH.
Habmonenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
N3mepenue nokaszaTesns IpeIoMIICHUS CTEKIIA.
HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Ha6nronenue aucnepcun cBeTa.

Paznen 6. OcHOBBI CIeNIHAJIBLHOM TEOPUH OTHOCUTEIbHOCTH

['panuipl IPUMEHUMOCTH KJacCU4YecKoM MexaHuku. [locTynaTel crienuanbHON TEOpPUHU
OTHOCHUTEJIbHOCTH: WHBApHAaHTHOCTh MOJIYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHUTEIHHOCTH DHUHINITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHU M COKPAILEHUE JUTUHBI.

3Hepr1/m 1 UMITYJIBC peHHTHBHCTCKOﬁ HYaCTHUIIBI.

CBsI3b MaCCHI C BHCPFHCﬁ " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIbI. SHCPFI/IH IIOKO.

Pa3nen 7. KBanroBasi pusznka

Tema 1. Dnemenmul kearnmoeoii onmuKu



®otonbl. ®opmyna [lnaHka cBsA3U 3HEPTUU (POTOHA C €r0 YACTOTOH. DHEPrusi U UMITYIIBC
¢dorona.

OtkpeiTue u wucciaenoBanue Qotorpdexra. Omnbitel  A. I'. CrosneroBa. 3aKoHBI
doTorddekra. YpaBuenue DitnmTeiHa st potoaddekra. «KpacHas rpanuna» poroaddexra.

Hasnenue ceera. Onbithl [1. H. Jlebenena.

XHUMHYECKOE JIEMCTBUE CBETA.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: (POTOdNIeMeHT, (OTONATUHK,
COJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®oTo3((PexT Ha yCTaHOBKE C IIMHKOBOMU TJIACTUHOM.

UccnenoBanue 3akoHOB BHEMIHETO GoTodrdhdexTa.

Ceeroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuro o -yactwi. [lnanerapras
Mojienb atoma. [loctymarel bopa. M3nydyenue u mornomenne GOTOHOB MpHU MEpPEXoae aToma ¢
OJHOTO YPOBHS dHEPruu Ha Apyroil. Bunel cnekrpoB. CeKTp ypoBHEN SHEPTUU aTOMa BOJAOPOA.

BonnHoBsie cBolicTBa yactull. Bosuel ne bpoinsa. KopnyckynspHO-BOJIHOBOW ayann3M.

CrionTanHoe u BBIHYK/ICHHOC M3JIYYCHHC.

Texnuueckne yCTpOHCTBAa UM MPAKTUYECKOE MPUMEHEHHE: CIEKTPalIbHBIA aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Omnpenenenne JJIMHBI BOJHBI JIa3epa.

HaGnronenue nuHeyaThIX CIEKTPOB U3ITYyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Habnronenue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, 10KA3bIBAIOLINE CII0KHOCTh CTPOEHUs siipa. OTKpbITHE paAMOAKTUBHOCTH.

OnbIThI Pe3ep¢)0pna o OHIpPCACJICHUIO COCTaBa PaJMOAKTHUBHOTO HU3JTYUCHUS. CsoiicTBa anb(ba-,
66Ta-, raMmma-us3JIydCHu. Bausaue PaaAuOAKTHBHOCTHU HaA KUBBIC OPIraHU3MBI.



OTkpeiTHE IPOTOHA U HelTpoHa. HyknonHas moaens siapa [ 'eitsenOepra—Banenko. 3apsia
anpa. Maccosoe uncio aapa. M3oromnst.

Anba-pacnian. DIeKTpOHHBIH M MO3UTPOHHBIA Oera-pacnan. ['amma-uzmyueHue. 3akoH
paZMOaKTUBHOIO pacraja.

DHeprus cBA3M HYyKJIOHOB B sizipe. SnepHbie cuitbl. Jleekt Maccsl sapa.
Snepueie peakunu. Jlenenue u CUHTES s1I€Ep.

SAnepusiii  peakrop. Tepmosaepublii cuHTe3. IlpoGieMbl M HEpCHEKTUBBI  AJIEPHON
SHEPreTUKU. DKOJIOTMYECKUE aCIEKThI AIEPHON IHEPTETUKH.

OnemeHTapHble YacTUlbl. OTKPHITHE O3UTPOHA.
MeTo 11 HaONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHL.
®yHaMeHTaIbHble B3auMoieiicTBus. EqMHCTBO (pr3nueckoi KapTUHBI MHpa.

TexHuueckre ycTpoicTBa M NMPAaKTUYECKOE MPUMEHEHHUE: J03UMETp, Kamepa Buibcona,
SIEPHBIN PEeaKkTop, aToMHast OomoOa.

Jlemoncmpayuu
CuéTYnK MOHMU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue TpekoB 4acTHil (10 TOTOBBIM (GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUZUKHU
Oransl pa3BUTUs acTpOHOMUU. [IpuKkiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE AaCTPOHOMUMU.
Bun 3B€3anoro He6a. Cospe3ausi, spKue 3BE3/bl, IIAHETHI, X BUAUMOE JABHKEHUE.

CoHeyHas cucreMa.

Comnne. ConHewHass akTUBHOCTb. Mcrounuk sHeprum CosiHma W 3BE374. 3BE3IBI, HX
OCHOBHBIC XapaKTEPUCTHUKH. JlarpaMmMa «CIeKTPaIbHBIA KIacC — CBETUMOCTBY. 3BE3/bI TJIABHOU
MOCJIEN0BATENLHOCTH.  3aBHCUMOCTh  «Macca — CBETHMOCTb» IS 3BE30  IJIaBHOM
nocienoBarenbHOCTU. BHyTpenHee crpoeHue 3BE3A. CoBpeMeHHbIE MPEACTABICHUS O
MPOMCXOXKACHUH | 3BoJitorrK COJIHIIA 1 3BE3]T. DTambl )KU3HHU 3BE3]T.

Mneunsiii [IyTs — Hama [ManakTtuka. [lonoxenue u nemwxenne Connua B ['anaktuke. Tumst
rajakTuk. PaguoramakTuku v kBazapbl. YEpHbIE IBIPHI B sIAPAX TATAKTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO0ma. Pazberanue ramaktuk. Teopus
bousbmoro B3peiBa. PennkroBoe usimydyeHue.

MacmtaGHast cTpykTypa Beenennoit. MeraranakTuka.
Hepeménnsie mpo6aemMbl aCTpOHOMUH.

Yuenuueckue nabarooenus



Habnronenust HeBOOPY>KEHHBIM TJIa30M C HMCIIOJIb30BAaHHEM KOMIIBIOTEPHBIX MPHIIOKEHHH
IUIsL OTIpeeNICHHsI TIOJIOKEHHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noiymapus 1 sipkue 3BE3/bl.

Habnronenus B Teneckon Jlynsl, miaaner, Mieunoro [lyru.
O0o0maroniee NnoBTOpPEeHUE

Ponp ¢u3uku w acTpOHOMUM B IKOHOMHYECKOH, TEXHOJOTHYECKOW, COLMATBHOW U
ATHYECKOU cpepax AeaTeTbHOCTH YeI0BEKa, POJIb U MECTO (PM3UKHU U aCTPOHOMHHU B COBPEMEHHO i
HAyYHOM KapTHHE MHpa, poJib (PU3MUECKOW Teopuu B (POPMHUPOBAHUM MPEICTABICHHNA O
¢bu3nvecKoil KapTHHE MHpPa, MECTO (PU3MUECKON KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IIPEJCTaBICHUMN O IIPUPOJIE.

Me)Kl'[peIlMeTHble CBH3N

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyuiecTBisercs ¢ y4€TOM
COJIEpXKATENBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHUKH, OWOJIOTHH, XHUMUH,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sIBIICHUE, Hay4dHbId (pakT, rumoresa, Qu3uyeckas BEIUYMHA, 3aKOH, TeOpus, HaOIIOJEHHE,
JKCIIEPUMEHT, MOJIEITMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: perieHue CUCTEMBI YpaBHEHUH, TPUTOHOMETPHUUYECKHE (YHKIIMU: CHUHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMM Ha OCH KOOPJMHAT, CIIO)KEHHWE BEKTOPOB, MPOM3BOIHBIE 3JIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU NI0100UsI TPEYTOJILHUKOB, OMPEIeICHHE TUIOIIAaIU TUNIOCKUX QUryp 1 o0bEmMa Ted.

buonocus: snexTpuyeckue sIBICHUS B )KUBOM NMPUPOJIE, KojieOaTeIbHbIE IBUKEHUS B )KMBON
MIPUPO/Ie, ONITUYECKHUE SIBJICHUS B )KUBOM MpUPOJE, IeHCTBIE pauallii Ha KUBbIE OPraHU3MBbI.

Xumusa: CTpOEHHE aTOMOB W MOJIEKYJ, KpHCTaJUIMUecKas CTPYKTypa TBEPABIX Ted,
MEXaHU3Mbl 00pa30BaHuUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPAIbHBIN aHau3.

l'eoepagpus: MarHUTHBIE TIOJIOCAa 3€MJIM, 3aJIe)KU MarHUTHBIX Py, (GOTOCHEMKA 3eMHOM
MOBEPXHOCTH, IPECKA3aHNEe 3eMIIECTPICEHUH.

Texnonozus: JIMHUM IEKTPOIEpeaay, FeHEpaTop IEPEMEHHOI0 TOKA, AIEKTPOABUTaTellb, UHIYKLINOHHAS
mmedb, panmap, paguonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBU-meuyb, NpOSKIIMOHHBIA armapar,
BOJIOKOHHAsI OIITHKA, COTHEUHAas OaTapes..

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMPOT'PAMMBLI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHMUA

OcBoenue quGHOFO npeameTa «DPu3zuka» Ha YPOBHE CpPCIAHETO O6H_ICFO O6pa3OBaHI/I$I
(6330BLII>1 ypOBCHB) JOJIDKHO 00eCIIeYnTh JOCTHIXXCHHUC CJICOAYHOIIUX JINYHOCTHBIX,
MCTAIIPECAMCTHBIX U IPCAMCETHBIX O6paBOBaTCJIBHBIX PE3YyIbTATOB.



JIMUYHOCTHBIE PE3YJIbTATBI

JIMuHOCTHBIE PE3YNbTAaThl OCBOEHHS ydeOHOro mpenmera «Dusmka» AOKHBI OTpaXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMENH JUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHEHTALMH, TO3UTHUBHBIX BHYTPEHHHX
yOSXKJICHHI, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHIMCKOTO  OOIIECTBa,
pacimmpeHue XU3HEHHOTO OIbITAa M OTbBITa JESATEILHOCTH B IMPOLECCE PEaH3alid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIbHOM JEATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIUTAHUA:

COPMHUPOBAHHOCTh ~ TPAKIAHCKOW TO3WIHMKA OOydaromerocs Kak AaKTUBHOTO W
OTBETCTBEHHOT'0O 4JIEHA POCCUICKOI0 OOIIECTBA;

MPUHATAE TPATUIIMOHHBIX OOIIECYETIOBEUECKMX TYMAHHUCTHYECKUX U JIEMOKPATUUYECKHUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACITEIHHOCTh B HMHTEPECAX TI'PakIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIHLHON OpraHU3aIliu;

YMEHHE B3aUMOJIEUCTBOBaTh C COLMAIbHBIMM HMHCTUTYTAMH B COOTBETCTBHM C UX
(GYHKIMSMHU ¥ Ha3HAUYEHUEM;

TOTOBHOCTh K T'YMAHUTapPHOU U BOJIOHTEPCKOU JIEATEIBHOCTH;
2) NIaTPHOTHYECKOTO BOCTIMTAHHUSI:
c(hOopMUPOBAaHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIaM, IOCTIDKEHHSIM pPOCCHHCKUX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OLCHUBATh CUTyalluIO U IPHUHUMAaTb OCO3HAHHBIC PCHICHUA, OPUCHTHUPYSACH HA
MOPAJIBHO-HPAaBCTBEHHBIC HOPMbBI U ICHHOCTHU, B TOM YHUCJIC B ACATCIIBHOCTH y‘léHOFO;

OCO3HAHHWE JIMYHOTO BKJIa/a B IIOCTPOEHHUE YCTOWYHUBOIO OYIyIIIEro;
4)3¢TeTHYECKOr0 BOCIIMTAHUS

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢u3nyeckoit Hayke;

5) Tpy10BOr0 BOCIIMTAHUS:
UHTEpEC K Pa3InvHbIM chepam mpodhecCHOHANBHOM ISSITEIbHOCTH, B TOM YKCIIE CBSI3aHHBIM
¢ (U3MKOW M TEXHWKOW, YMEHHE COBEpLIaTh OCO3HAHHBIN BBHIOOp Oymymiel mpodeccun u

PCaIN30BbIBATH COOCTBEHHbBIE JKM3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHMIO M CaMOOOpPa30BaHMIO B 00JacTu (pU3MKM Ha
MPOTSHKEHUU BCEH )KU3HU;



6) 3K0JI0rHYeCcKOro BOCIIMTAHHUS:

C(OPMUPOBAHHOCTh 3KOJIOTHUECKOH KYJIBTYpbl, OCO3HaHME TJIO00AIbHOIO Xapakrepa
HKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHUE U OCYILIECTBIECHUE JEMCTBUI B OKpPY’KAIOLIEH Cpeie Ha OCHOBE 3HAHUS L€l
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paclIUpEHUE ONbITA JACSITEIBHOCTH OKOJOTHMYECKOM HANPABIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUU TI0 (PUBHKE;

7) HEHHOCTU HAYYHOT'O IMO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HAHHE LIEHHOCTU HAY4YHOMU JESITeNbHOCTH, TOTOBHOCTh B MpPOLIECCE M3YUEHUS (PU3UKU
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
Bba3oBrble Jornyeckue 1eMcTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AaKTYalIM3UpPOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpCACIIATh HEIN ACATCIIBHOCTH, 3aJaBaTh MapaMETPbl U KPUTCPUHU UX JOCTHIKCHUS,
BBIABJIATE 3aKOHOMEPHOCTHU U ITPOTHUBOPECUUA B paCCMATPHUBACMBIX (1)I/I3I/I‘IGCKI/IX SABJICHUAX,

p33pa6aTLIBaTb IUIaH PpCHICHUA HpO6J'IeMBI C y‘IéTOM aHaJIn3a UMCIOIINXCA MAaTCPUAJIbHBIX U
HEMAaTCpHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBLBI B HACATCIBHOCTHb, OLCHUBATH COOTBCTCTBUC PC3YJIbTATOB MCIIAM,
OLCHUBATL PUCKH HOCJ'IGI[CTBI/Iﬁ JCATCIIBHOCTH,

KOOPAUHUPOBATH U BBINIOJIHATH pa60Ty B YCJIOBHAX PC€aJIbHOI'O, BHUPTYAJIBHOTO U
KOM6I/IHI/IpOBaHHOFO B3aHMOﬂeﬁCTBHH;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TMPOOIeM.
Ba3oBrble ucciaenoBarebCKHe IeiicTBUA.

BJIaJIeTh HAyYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMU MOHATHSAMHM U METOJaMHU (PU3UUECKOM
HayKH;



BIIQJICTh HABBIKAMH Y4e€OHO-HCCIIEIOBATEIHCKOW U MPOCKTHON NESATENLHOCTH B 00IAaCcTH
(U3HUKHN, CIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSTEIFHOMY TTOMCKY METOJIOB PEIICHUs 3a/1a4
(U3HUYECKOTO COJIEpIKAHUS, TPUMEHEHHIO Pa3IMIHBIX METO/I0B TIO3HAHHSI,

BIIQJICTh BUJAMH JCSITEILHOCTH TO TOJYYCHHUIO HOBOTO 3HAHUS, €r0 HWHTEPIIPETalnH,
peoOpa30BaAHMIO U TPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CUTYAIUSIX, B TOM YHUCIIC TIPU CO3aHUU
y4eOHBIX MPOCKTOB B 00JIaCTH (DU3UKH;

BBISIBIISITh TIPHUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaIM3UPOBATh 3aJlady, BBIJIBHTaTh
TUTOTE3Y €€ pelieHus, HaX0IUTh ApTYMEHTHI JIJIS JIOKAa3aTelIbCTBA CBOUX YTBEPXKICHHUIA, 33]JaBATh

rapamMeTpsl U KPUTEPUU PELICHHUS;

AHAJIIM3UPOBATD IMMOJIYYCHHBIC B XOA€ PCHICHUS 3aJa4u pE3YyJIbTaTbl, KPUTHUYCCKN OLUCHNBATDH
HUX JOCTOBCPHOCTD, IPOrHO3UPOBATE USMCHCHUC B HOBBIX YCIIOBUAX,

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/1a4ul B 00pa30BaTEIbHON ACSITEIbHOCTH, B TOM
YHUCJIe MPU U3YYCHUU (DU3UKH,

AaBaTb OUCHKY HOBBIM CUTyallUsIM, OLICHHUBATDH HpI/IO6peTéHHBII\/’I OIIBIT,

YMETHh NEPEHOCUTD 3HAHU 110 (1)I/ISI/IKG B IPaKTHYECKYIO 00J1acTh KHUBHEACATCIBHOCTHU,

YMETh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX MPEIMETHBIX 00J1acTeil;

BBIIBUI'aTb HOBBIC UJICHU, IIPEAJIaraTb OpUrnHaJIbHBIC IMTOAXOAblI U PCIICHU,

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BJIQJIETh HABbIKAMU MOJy4eHUs UHGpopManuu (U3NYECKOTO COAEpKaHUS U3 UCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOWCK, aHalIM3, CUCTEeMaTU3alUi0 U
MHTEpPIpETANI0 HHPOPMAIIMH PAa3IUYHBIX BUJOB U (OPM MpEACTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh UH(POPMALIHH;

HCII0JIb30BaTh CpeACTBa MH(POPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHUI B PELLICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a/1ad C coOtofeHueM TpeboBaHUil
SPrOHOMUKH, TEXHUKHU OE30TMACHOCTH, TMTUEHBI, PEeCypcocOepe:KeHus, MPaBOBbIX M ASTHYECKHUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MaCHOCTH;

co3laBaTh TEKCThl (DU3MUECKOTO COJEpKaHHUA B pa3luyHbIX QopmaTax ¢ y4&€ToMm

HazHa4YCHUA I/IH(i)OpMaI_II/II/I u ueneBoﬁ ayaInuTOpUH, BLI6I/Ipa$I ONTUMAJIBHYIO (I)OpMy MMpeaACTaBJICHUA
" BU3yaJin3alnuu.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:
OCYILECTBIIATH OOIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOM JI€ATENBHOCTH;
pacro3HaBaTh NMPEANOChUIKA KOH(DIUKTHBIX CUTYAllMH U CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM SI3BIKOBBIX
CPEICTB;



MOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHOW U MHUBHUIYaIbHOMN paboTHI;

BBIOMpATh TEMATHKY W METOJIbI COBMECTHBIX JEHCTBUH C y4€TOM OOLIMX HMHTEPECOB H
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUMATh L€ COBMECTHOM JCATEIBHOCTH, OPraHU30BBIBaTH M KOOPAUHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIaH JCMCTBUMN, paCIpeAeIIATh POJIA C YYETOM MHEHUN

YYaCTHUKOB, OOCYK/IaTh Pe3yabTaThl COBMECTHON paOOTHI;

OLCHUBATb KA4YCCTBO CBOCTO BKJIdZld U KAXKAOTO YJYaCTHHUKAa KOMAaH/IbI B O6IlII/Iﬁ pe3yiabTart
10 pa3padOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IMPOEKThI, OUECHWBATh HMJEH C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBJIATL ITIO3UTUBHOC CTPATCTHYCCKOC TMTOBCACHUC B PA3JIMUYHBIX CHUTyalUAaX,
IPOSABJIATE TBOPYCCTBO U B006pa)K€HI/I€, OLITH HWHHUIIUATUBHBIM.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHBbIE AeliCTBUA
Camoopranuszaums:

CaMOCTOSITEIPHO OCYIIECTBJISATh IMO3HABATEIBHYIO NEATEIHHOCTh B 00JACTH (PU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIPHO COCTABJIATh TUIAH PEIICHUs PacuéTHBIX M KAdueCTBEHHBIX 3ajady, IUIaH
BBITIOJTHEHUSI TIPAKTUYECKOH paboThl ¢ Y4ETOM HWMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JaBaTh OIEHKY HOBBIM CUTYaIIUSIM;

pacliupsATb paMKH y‘IC6HOl"O npeaMeTa Ha OCHOBE JIMYHBIX HpCI[HO‘ITCHHfI;

J€1aTh OCO3HAHHBIN BBI60p, ApryYMCHTHUPOBATH €ro, 6paTb Ha ce0s OTBETCTBEHHOCTHL 3a
PELICHUEC,

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATH (bOpMHpOBaHI/IIO U MPOABJICHUIO SpYyAULIUU B obnactu CI)I/I?»I/IKI/I, IHOCTOSAHHO
MOBBIIIATH CBOU O6p8.30B8.T6J'IBHBII>i nu KyanypHLIfI YPOBCHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJVIEKT:

AaBaTb OLCHKY HOBBLIM CUTyallUAM, BHOCHTb KOPPCKTUBBI B JACATCIBHOCTb, OLCHUBATH
COOTBCTCTBUC PC3YJIbTATOB LECJISIM;

BJIaJI€Th HaBbIKaMM II03HABATEIbHOM peq)J'ICKCI/II/I KaK OCO3HaHHA COBCPIIACMBbIX JIENCTBUH U
MBICJIIMTCIIBHBIX MMTPOLECCOB, UX PE3YIJIbTATOB U OCHOBaHHﬁ;

HCIIOJIb30BAaTh HpI/IéMBI pe(bJICKCI/II/I AJI1 OLICHKW CHUTYaAllUH, BLI60pa BCPHOT'O PCIICHU,

YMCThb OICHUBATL PUCKU 1 CBOCBPEMCHHO NPUHUMATDH PCIICHUS 110 X CHUKCHUIO,



IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;
MPUHUMATH ce0s, MOHUMAasi CBOM HEAOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B mpouecCe NOCTMIKCHUS JIMYHOCTHLBIX PE3YJIbTATOB OCBOCHUA IPOTpaAMMEBI 110 (1)I/I3I/IK€ JJIA
YPOBHSI CpeliHero ooiiero oopa3oBaHusi y 0OydaronuIuxcsi COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
WHTEJUIEKT, IPEINOJIararomui chOpMUPOBAHHOCTD:

CaMOCO3HAHU$, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceOe;

CaMOpEryJIHPOBaHUSs, BKIIIOUAIOLIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBE/IEHUE, CIOCOOHOCTD A TUPOBATHCS K SMOLMOHAIbHBIM U3MEHEHUSAM U TPOSIBIATh
rMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAallMM, BKIIOYAIOUIEH CTpeMJIeHWE K JOCTHKEHHIO LI U YCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

OMIIaTHUH, Bmmqa}omef/i CIIOCOOHOCTH ITOHHWMATH OMOIMOHAJIBHOC COCTOAHUC JOPYI'UX,
YUUTBIBATH €ro Ipu OCYIIECCTBJICHUN O6H.[€HI/I${, CITOCOOHOCTB K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COITMAIPHBIX HABBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTh BBICTPAWBATH OTHOIICHUS C IPYTUMU
JIOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obydenus B 11 kJacce nmpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTH Y OOYUAIOUIUXCS YMEHUIA:

JEMOHCTPUPOBATh HA MpHUMEpax pojib U MeCTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOI
HAyYHOW KapTUHBI MUPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NesITeIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHHBI MUDA;

YUYUTBIBATE TI'PAHUNBl TPHUMCHCHUSA UH3YYCHHBIX (1)I/I31/I‘IGCKI/IX MOJICIICH: TOYCYHBIN
BHeKTpI/I‘IeCKI/Iﬁ 3apsn, J1y4 CBETa, TOYCYHBINA HCTOYHUK CBCTA, AACpHad MOJACIIb aTOMa, HYKJIOHHAA
MOZCJIb ATOMHOI'O AApa IIPU pCIICHUN (1)I/ISI/I‘I€CKI/IX 3aJa4,

pacrio3HaBaTh (pU3MUECKUE SIBJIICHHS (IPOIIECChI) M OOBSACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKA U KBAHTOBOW (DU3HMKH: 3JICKTPUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE [IEHCTBUS TOKAa, B3aHMMOJICHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAs
WHIYKIWS, ACWCTBHE MAarHUTHOTO TMOJsI HA TMPOBOJHUK C TOKOM U JIBIDKYLIUHCS 3apsl,
AIIEKTPOMArHUTHBIE KOJICOaHUs ¥ BOJIHBI, MPSMOJIMHEHHOE paclpOCTPaHEHHE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHus, audpakius W MONSIpU3ALMS CBETa, IUCIEPCUs CBETa,
doToanexkrpudeckuii 3¢pdext (pororddexT), CBeToBOE AaBleHUE, BOSHUKHOBEHHE THHEHYATOTO
CIIEKTpa aToMa BOJIOPO/JIa, €CTECTBEHHAs U HCKYCCTBEHHAs PAIMOAKTUBHOCTS;

ONHCBIBATL HU3YUYCHHBIC CBOICTBa BeIIECTBA (E)J'ICKTpI/IquKI/IC, MAarduMTHBIC, OINTHYCCKUC,
QJICKTPUYCCKYIO IMPOBOAUMOCTL PA3JINYHBIX cpe):() " JJICKTPOMArHUTHLBIC ABJICHUA (HpOLICCCBI),
HCIIOJIb3YA (I)I/I3I/I‘ICCI(I/IC BCIIMYHUHBI: BHeKTpI/I‘{eCKI/Iﬁ 3apsan, Cuila TOKa, JSJIICKTPUUYCCKOC
HAaIIpsPKCHUC, SJICKTPUUCCKOC COMMPOTUBIICHUEC, PA3HOCTh INOTCHIHUAJIOB, DJICKTPOABWIKYIIAA CHUJIA,



paboTa TOKa, MHIYKLUWS MAarHUTHOTO IO, cwia Ammnepa, cwia JlopeHia, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJIEH, MepHo] M YacToTa KojeOaHud B
KoJIe0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIecce FapMOHUYECKUX DIIEKTPOMAarHUTHBIX
KosebaHuid, (POKycCHOE paccTOSHHE M ONTHYECKas CWJIa JIMH3BI, MPH OMNHCAHWU MPABUIIBHO
TPAaKTOBaTh (PM3MUYECKHI CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OO003HAUYEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BEITHUNHAMU;

ONMCBHIBATH M3Y4YCHHBIE KBAHTOBHIC SBICHHS M IPOLECCHI, HCHOJIB3YS (PHU3HUUECKUE
BEJIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, DHEPrus M
uMIynbec (GOTOHA, TEPHOJ IMOJIypacrajga, SHEPTHs CBSA3M ATOMHBIX SAEp, MPHU ONHCAHHUU
MIPaBUWJIbHO TPAKTOBaTh (DU3UUECKUN CMBICH HCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIMYHMHY C IPYTUMHU
BEJIMYUHAMH, BBIYHCIIATH 3HAYCHHE (PU3UIECKOI BETHUUHBI;

aHAJIM3UPOBATh (PU3UYECKUE MPOLECChl U SBJICHUS, UCHOJb3yd (PU3NYECKHE 3aKOHBI U
OpUHOUNBL:  3akoH OMa, 3aKoHBI MOCJEIOBATENIBHOIO M MAPAJIENBbHOTO COEIMHEHUS
NPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH  JJIEKTPOMAarHWUTHOW  WHAYKUHWH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETa, 3aKOHbI OTPaKEHMsI CBETAa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUE DitHITeHA i1 hoTodDPeKTa, 3aK0H COXpaHEHHU S SDHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPAaHEHUs AJIEKTPUYECKOro 3apsja, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
nocTynatel bopa, 3akoH paJMOaKTUBHOTO pacmajaa, Ipd 3TOM pa3jinyaTh CIOBECHYIO
(GOopMyIUPOBKY 3aKOHa, €ro MaTeMaTHYecKOe BbIpaK€HHWE M YCIOBUS (TpaHUIbI, 00JIacTH)
MIPUMEHUMOCTH;

OHpe)IeJ'ISITB HaHpaBJ'IeHI/Ie BeKTOpa I/IH)IYKHI/II/I MArdmuTHOTO ITOJIA HpOBO}IHI/IKa C TOKOM,
cuinbl Amniepa u cuibl JlopeHna;

CTPOMTH ¥ OIIMCHIBATh N300paKEHHUE, CO3/IaBaeMOe TNIOCKHM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIOJTHATh JKCIIEPHUMEHTBHI 0 HCCIEIOBAaHHIO (DU3MYECKUX SIBICHHA W TPOIIECCOB C
UCTIOJb30BAHMEM TPSIMBIX HM  KOCBEHHBIX HW3MEPEHWH: TpH 3TOM  (OPMYIMPOBATH
npobieMy/3aady ¥ TUIIOTE3Y YIEOHOTO IKCTIEPUMEHTA, COOMPATh YCTAHOBKY M3 TIPEIJI0KEHHOTO
000pyI0BaHUSs, POBOIUTH OIBIT ¥ (POPMYIHPOBATH BBIBOIBI;

OCYILIECTBIISITh MPSAMbIE M KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIUYMH, MPU STOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M MHCIOJb30BaThb W3BECTHBIE METOIbI OICHKHU
MOrPEITHOCTEN U3MEPEHUI;

HCCICA0BATh 3aBHCHUMOCTH (1)I/I3I/I‘ICCKI/IX BCJINMYHMH C UCIIOJIB30BAHUEM ITPAMBIX H3MepeHHﬁ:
IIpU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (I)I/IKCI/IpOBaTL PE3YyJIbTaThl HOHy‘ICHHOﬁ 3aBUCHUMOCTH
(1)I/ISI/ILICCKI/IX BCINYHNH B BHIC Ta6J'II/IL[ n rpa(bI/IKOB, ACJIaTb BbBIBOJBI 110 PE3yJibTaTaM
HCCICOOBAaHUA,

coOmoaTh MpaBwia O€30MacHOTO Tpylda IpH NPOBEICHUM HCCIEAOBAHUI B pamKax
y4eOHOTO 3SKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM U  INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000PYAOBaHUS;

peuiaTtb paC‘{éTHLIe 3aJjauyd ¢ SBHO 3aJaHHOH (1)I/I3I/I‘{eCKOI7I MOJCIIbIO, HCIIOJIb3YA
(I)I/ISI/ILICCKI/IC 3aKOHBI U IIPUHIUIIBI, HA OCHOBC aHAJIM3a YCJIOBHUS 3alavuUn BBI6I/IpaTL (I)I/ISI/ILIGCKyIO
MOJCIIb, BBIACIIATH (1)I/I3I/I‘IGCKI/IC BCIIMYHUHBI H (I)OpMy.]'ILI, HCO6XOI[I/IMBIe I e€ peuicHus,
IIpOBOAUTD paC‘-IéTBI 1 OLICHUBATH PCAJIbHOCTD IMOJTYYCHHOT'O 3HAYCHUA CI)PI?»H"ICCKOﬁ BCJIIMYHHEBI,

peliaThb KauCCTBCHHBIC 3aJla4r: BBICTPAMBATL JIOTHYCCKU HCIIPOTHBOPCUYHUBYIO LCIIOYKY
paCCY)K,Z[eHI/Iﬁ C 0H0p0171 Ha U3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘-ICCKI/IG SIBJICHUA



HCII0JIb30BATh IIPH PCHICHUA yqe6Hbe 3ala4 COBPCMCHHBIC I/IH(bOpMaI_[I/IOHHBIC TEXHOJIOTNU
JUIL TIOUCKA, CTPYKTYPHpPOBAHMS, WHTEPIPETAMU M MpPEACTaBICHHS y4eOHOM W Hay4dHO-
MOTMYJISIPHON HH(POPMALIUH, TTIOJTYYCHHOH U3 Pa3IMYHbIX HUCTOYHUKOB, KDUTUYECKH aHATH3UPOBAThH
MOJIy4aeMyr0 HHPOPMAITHIO;

OOBSICHATH MPUHIUIBI ACHCTBUS MAILIUH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB, Pa3IndaTh
yCJIOBHA UX O€30MIaCHOTO MCIIOJIb30BAaHUS B TOBCEAHEBHOM KU3HU;

MIPUBOJIUTh IPUMEPHI BKJIAJA POCCUMCKUX U 3apyO€KHBIX Y4YEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUl;

HCII0JIb30BATh TEOPETUYECKUE 3HAHUS IO (PU3UKE B IOBCEJHEBHOM KU3HU U1 0OeCieueHus
0€301MacHOCTH TpU O0paleHn! ¢ MPUOOPaMHU U TEXHHUECKUMH YCTPOHUCTBAMH, JUIsi COXPAaHEHUS
3J10pOBbsI U COOTIOACHUS HOPM SKOJIOTMUECKOTO MOBEICHUS B OKpYXKaIoUIei cpese;

paboTaTh B rpyIIle C BBHIIOJHEHUEM PA3JIMYHbIX COLUAIBHBIX pOJIeH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAJIBHO pacHpenensaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJl KAXKJIOTO M3 YYACTHUKOB T'PYIIIBI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

11 KVIACC
Ne i/m HanmenoBanue pa3fenoB v TeM MPOrpaMMBbl KonnuaectBo uacos
Bcero Kontpombabie pabotsl [IpakTnyeckune paboThI

Pazgen 1. JIEKTPOJAUHAMUKA

11  MaruuTHOe mosie. DIeKTpoMaruuTHas uaayknus 11 1 3
Hroro 1o pasaeny 11

Pasznea 2. KOJIEBAHUSA U BOJIHBI

21  MexaHu4ecKue U JIEKTPOMarHUTHbIE KojeOanuss 9 0

2.2 MexaHUYECKHE M JIEKTPOMArHUTHBIE BOJIHBI S 1 0
2.3 OnTuka 10 0 3
HUroro o pazneiny 24

Pa3gen 3. OCHOBBI CHEHHAHBHOﬁ TEOPUU OTHOCUTEJIIBHOCTH

3.1  OcHOBBI CIENUAILHOM TEOPHH OTHOCHTEIbHOCTH 4 1 0
HWroro 1o pasueny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1  DjeMeHThI KBAHTOBOW ONTHKH 6 0 0
42  CrpoeHue aTomMa 4 0 0
43 AtomHOE PO 5

Hroro 1o pazaeny 15

Pazngen 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPO®U3UKHU

5.1 DneMeHTBI aCTPOHOMHH M aCTPODUUKH 7 1 0
HTtoro mo pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE


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

Ne i/t HaumenoBanue Pas3aciioB U TEM MPOrpaMMBbl KonnuecTBo gacoB

Bcero Kontponbabie pabotsl [IpakTrueckue paboThl

6.1  O6oOwaromniee MOBTOPEHUE 4 0 0
Hroro no paszneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 4 7


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