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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copmepxanue mporpaMmbl 1O (U3MKE HAMpaBlIeHO HAa (QOPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 11 kinacca npu o0ydyeHun ux
¢bu3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOIO MOJXOJA.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pe3yjbTaTaM OOYyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysibTaThl  OCBOGHMSI Kypca (U3MKHM: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenaMera « PDu3nKay 1mo rojgaM oOoydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTHUH B cpepe SHEPreTUKU, TPaHCIIOPTa, OCBOEHUSI KOCMOcCa,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MIO3HAHUS TP BHITIOJHEHUN UMHU YU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
pPSA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCeX pa3lesioB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE TPENCTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpPMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOPUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CHCTEeMHO-AESITENbHOCTHBIN TOJIX0 B Kypce (U3UKU PEaU3yeTcs MPEexKIe
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1a00paTOPHBIX padOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kKabuueta ¢usuku. [Ipu
TOM oOOecrneyrnBaeTcsl OBJAJCHUE OOYyYalolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonblioe BHUMaHKE yesieTcs pEIIeHNI0 PaCUETHBIX M KAaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HUHTETpUPYs 3HAHUS U3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKaromleH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOAENU IS CUTYyalluH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
obecnieueHn0 yueOHOTro mporecca 0a30BbIil YpOBEHb Kypca (DU3UKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JlemoHCTpanoHHOe o0OopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTpOCHHMSI MaTepHH U (HyHIAMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
du3nyecKuX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

o (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHrne STUX 1eei 00ecreuynBaeTCsl pelIeHHeM CIeIYIONINX 3a1ad B

npouecce u3y4eHus Kypca GU3MKH Ha YpOBHE CPEIHEro 001Iero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY M SJIEMEHTHI aCTPOPHU3UKH;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peHIeHHs pa3iuYHbIX 3a7ad C SBHO 3aJaHHON
busznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOAAMHU CaMOCTOSATEIBHOIO IUIAHUPOBAHUS WM IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI YpOBEHb) Ha YPOBHE CpPEIHETO OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BbIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

COAEPKAHUE OBYUYEHUSA
11 KJIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Macnummnoe noe. IneKmpoMazHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuThI. B3anmoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIIMI Cynepno3uny MarHUTHBIX MOJIEH.
JlnHn MarHuTHOW WHAYKUMU. KapThHa JIWMHWMKA MarHUTHOW WHIYKIAM TIOJIS
MTOCTOSIHHBIX MarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOaysib M HanpaBJIeHUE. [[BUKEHNE 3apsiKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHMe ANEKTpOMArHUTHOM HMHAYKIUU. IlOTOK BEKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIXKYIAs Cula HWHIAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu @apanes.

BuxpeBoe nsnexkTpudeckoe mojie. DJSKTPOABWKYIIAS CHiIa WHAYKUIHUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.



NHnykTUBHOCTh. SIBIEHHE CAaMOMHIYKLIMHU. OJEKTPOJBIXKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckre yCTpONCTBA W MPAKTUYECKOE TPUMEHEHHUE: TOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH U3MEHEHUSA
MarHuTHOTO ITOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiCcTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpOMAZHUMHbIE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u ($aza koseOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KO0JIeOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouiux kKojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUSL.

[lepemennbiii TOK. CHUHYyCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEUCTBYIOIIEE 3HAYECHHWE CHUJIbl TOKa WU
HaIpsHKEHUS.



Tpauchopmarop. IlponsBoacTBo, nepegada U MOTpeOICHUE SIEKTPUIECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IeKTpod3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyecknue ycTpoWCTBA M MPAKTUYECKOE IMPUMEHEHHUE: JIIEKTPUUYECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

CBOOOHBIE AJIEKTPOMArHUTHBIC KOJIEOaHUSI.

OcumwinorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPONIEpPEAaUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUM Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanue nepeMeHHOTO TOKA B IIEMU U3 MOCIEA0BATEILHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPa.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyiMHAa BOJHBL. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMJIeHUe, noJisapusanus, Judpakius,
untepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBA M MPAKTUUYECKOE IMPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieys.

Jlemoncmpayuu



O6pa3oBaHue U pacpoOCTPaHEHHE MONEPEUHBIX U MPOJOJIbHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u qudpakiud MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHMIA.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHHE, ITPETIOMIIEHUE,
noJisipu3anus, Iuppaxnus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas ontuka. IIpsmMonuHenHOE pacnpocTpaHEeHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojl MOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobuparoliye 1 paccenBaronue JMH3bl. ToHKas TuH3a. DOKYCHOE pacCTOSIHUE
Y ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUparOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTHUKHU.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE HCTOYHHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
INIABHBIX ~MAaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuueckue YyCTpONCTBa M MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToanmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssmMonuHEHOE pacnpOCTPaHEHUE, OTPaXCHUE U IIPEIOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopnenn MUKpOCKOIIa, TeJIECKOMa.

HaOmronenue natepdepeHinm cBera.



Hab6mronenue nudpakuum cBeta.

Halnronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOIILI0 MPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HaOmronenue noyisipuszaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3mepeHue nokazaress npesioMIICHUs CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [locTyaTel criennanbHOM
TEOPUH OTHOCUTEIBbHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAIlCHHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
MIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. opmyna [lnanka cBsi3u 3Hepruu (HOTOHA C €r0 YaCTOTON. DHEPTHs
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotordexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanuiar
dbororddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeEIHETO (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mormonieHue



GOTOHOB TpU TMepexoJe aroMa C OAHOIO YPOBHS SHEPTUUM Ha Jpyrou. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.
BousHoBBIE cBOVicTBa yacTull. Bosnsl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JTyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul
Habronenue TMHeHyaToro CrexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOKHOCTh CTpPOEeHUA sAnpa. OTKpbITHE
paaroakTuBHOCTH. OnbITHI Pe3epdopa 1o onpeneneHnto coctaBa paJuoakTUBHOTO
uznyyenusi.  CpoiictBa  anbda-, Oera-, ramMma-usiaydyeHus.  BuusHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa I'eitzenOGepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.
Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3ITydeHHE. 3aKOH PAaJIMOAKTHUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.
Snepnsbie peakunu. [lenenue u cuHTe3 Anep.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.
@dyHaMeHTalbHbIe B3aUMOAeHCTBUS. ENUHCTBO (pu3nuecKoi KapTUHBI MUpA.
TexHuyeckue yCcTpoMCTBAa M NMPAKTHUYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl
HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUY M ACTPOPUIMKH

Dranbl pa3BUTHs acTpoHOMUU. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHHE
aACTPOHOMMUH.



Bupa 3Bé3nnoro nHeba. Co3Be3ausi, sipkue 3BE3[bI, IJIAHETHI, UX BUJIUMOE
JIBUKECHUE.

ConHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTA. BHYTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABJICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
TFaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUI JJIsI OTpeIeNIeHUs] TI0JIOKEHNUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3BI.

HaOmronenus B Teneckon JIlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Pons ¢u3uku u acTpoHOMHUHM B JKOHOMHYECKOM, TEXHOJOTHUECKOM,
COITMAILHOM M ATUYECKOM cepax AesTeIbHOCTH YEIOBEKa, POJIb U MECTO (PU3HKU U
aCTPOHOMHUH B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HMUECKOW TEOPUU B
(bopMHpOBaHUY MPEICTABICHUHN O (PU3NUECKON KApTUHE MHUPA, MECTO (PU3UUECKOM
KapTHHBI MHpa B OOIIEM pSay COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MAaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemIEHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIIMM HAa OCU KOOPJHMHAT, CIIOKECHUE BEKTOPOB,



MPOU3BOAHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKKM TOMO0US TPEYTrOJHHHUKOB,
oTpeJIeNICHNE TUIOIAIN TIIOCKUX PUTYp ¥ 00BEMA TElI.

buonoeus: snexTpuueckue SBICHUS B JKHBOW MPHUPOJIE, KoJieOaTEIbHBIC
JIBUKEHUS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBJICHUS B KHUBOUM MPUPOAE, NCUCTBUEC
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJLUIAYECKASI CTPYKTYpa TBEPIBIX
TeJl, MEXaHU3MbI 00pa30BaHUs KPUCTALTNYECKON PEIIETKH, CIEKTPAIbHbBINA aHATU3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHWOHHAs II€Yb, pajap, pPaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes..

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA HNPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTH TOCTHUKEHUE CICTYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» T0TKHBI
OTpaXaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHUX  YOCXKICHHH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA W OMNbITA JICITEILHOCTH B MPOIIECCE Peaau3ali OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIICUYETOBEYECKMX T'yMaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTH B MHTEpPECAX I'Pa)KJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHONW OpraHU3aIlNY;

YMEHUE B3aMMOJEHCTBOBATH C COLMAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPHUOTHYECKOr0 BOCIIMTAHMA:



c(OpPMHUPOBAHHOCTH POCCUNUCKOMN MPaKAAHCKON MACHTUYHOCTH, TAaTPUOTU3MA,;

LEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM
POCCHICKUX YIEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIIGHHMBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NeSATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYUBOTO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K pa3nyHbIM cdepaM MpodhecCHOHATBHON NEesSTENIbHOCTH, B TOM
YHUCJIE CBSA3AHHBIM C (PU3MKON M TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBINA BHIOOD
Oyayieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(U3MKYN Ha MPOTSKEHUH BCEH KU3HU;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

c()OPMHPOBAHHOCTh 3KOJOTHUYECKOW KYJIbTYPbl, OCO3HAHHE TJIOOAIBHOIO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpEeHNE OIbITa JEATEIbHOCTH JKOJOTMYECKOM HaIpPaBIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

Cc(OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAaHME LEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IMpOIECCe
U3y4eHUs! (PU3BHKHU OCYIIECTBIATH IPOEKTHYIO U UCCIAEA0BATENbCKYIO IEATEbHOCTh
WHIUBUYAJIbHO U B TPYyIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAelcTBUA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh WEIU JACATCIBHOCTH, 3aJaBaTh ITApaMETPhl W KPUTEPUU HX
JIOCTHKECHHUS,



BBISIBJISAITH  3aKOHOMEPHOCTM W NPOTUBOPEUHsST B  PpacCMaTPUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YyJIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIAJETh HAy4YHOW TEPMUHOJOTUEH, KIIFOUEBBIMH MHOHATHUSMU M METOJAMH
buznueckoil HayKu;

BJIa/IETh HaBbIKAMHU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON AESITENbHOCTU
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METO/IOB peuIeHusl 3a1ay (U3MYECKOro COJEpKaHUs, NPUMEHEHHUIO Pa3IuYHbIX
METO/IOB [TO3HAHHS;

BJIAJETh BHUAAMH JEATEIBHOCTH IO IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPHIpETalUd, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX YUYEOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IPOEKTOB B 00JIacTH (PU3UKH;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEelIeHUs, HAXOAUTh apryMEHTHI U1 J0Ka3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS,

aHaJIM3UpPOBaTh TMOJYYECHHbIE B XOAE PEUICHUS 3aJlaud  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3MKE B MIPAKTUYECKYIO OOJIACTh
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUrHHAIbHBIC MTOAXObI U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUSI.

Pabora ¢ unpopmanmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (HU3HUECKOTO COAECPKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOATEIBHO OCYLIECTBJIATh IIOWCK, aHAJM3,
CUCTEMATHU3AIMIO U HWHTEPIPETAIui0 MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
MPEJCTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;



UCIIOJIB30BaTh  CpPEICTBAa  WH(MOPMAIMOHHBIX W  KOMMYHUKAITMOHHBIX
TEXHOJIOTHIA B PEIIEHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3a/1a4 ¢ COOI0ICHNEM TPEOOBAHMIA )PTOHOMHKH, TEXHUKN 0€301MaCHOCTH, TUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M ITHYECKUX HOPM, HOpPM HH(DOPMAIMOHHON
0€30IIacCHOCTH;

co37aBaTh TEKCTHI (PU3UUYECKOTO COAEpXKAHUS B PA3IMYHBIX (QopMarax cC
y4€éTOM Ha3zHAYeHUsT HHPOPMAIIUU | TIEIICBOW ayIUTOPHH, BEIOUpAsi ONTUMATILHYIO
dbopMy MpeAcTaBICHUS U BU3yaTu3alliu.

KoMMyHHKaTHBHbBIE YHHBePCAIbHbIE YUeOHbI€ el CTBHS:

OCYIIECTBIIATH OOIICHNE HA YPOKax (PU3UKH U BO BHE-YPOUHOU JAEATEITHLHOCTH;

pacrmo3HaBaTh TPEANOCHUIKM KOH(JIMKTHBIX CHTyallMd ®  CMST4aTh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W KCIIOJIB30BaTh MPEHMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHHA C Y4ETOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUICKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poyim ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh PE3yJIbTaThI
COBMECTHOM paboThHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO YYaCTHUKA KOMAaH/IbI B OOTIIHIA
PE3yNBTAT MO pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTh HOBBIC IPOCKTHI, OICHWBATh HJIACH C TIO3UIMH HOBH3HBI,
OPUTHHAIBLHOCTH, MPAKTUICCKON 3HAUNMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYCCKOE TIIOBEACHUE B Pa3TUIHBIX
CUTYAIUAX, IPOSBIIATH TBOPUYESCTBO U BOOOPAKCHHE, OBITh HHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBeEpcaJbHbIE YieOHbIe NeicTBUSA
Camoopranusanus:

CaMOCTOSITENTHO OCYIIECTBIISATh MO3HABATENBHYIO JESATEILHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSATEIILHO COCTABJISITh TUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aj]a4, MJIaH BBIOJIHEHUS MTPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacIIMPATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTECHHUIH;



JienaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBAaThH €ro, Oparb Ha cels
OTBETCTBEHHOCTH 3a PEILICHUE;

OIICHUBATh PHOOPETEHHBIN OTIBIT;

crioco0cTBOBaTh (DOPMHUPOBAHUIO W TPOSIBICHUIO J3PYIUIMU B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIMIATH CBOM 00Pa30BATEIBHBIN U KYJIbTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCUTHh KOPPEKTHUBBI B NESTECIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;

BJIQJIeTh HAaBBIKAMU  TO3HABaTENbHONH  pedrekcuu Kak  OCO3HAHHUSA
COBEpIIIAEMBIX JEHCTBHH M MBICIUTEIBHBIX MPOIECCOB, WX pE3YJIbTaTOB W
OCHOBAHHUII;

UCIIONIb30BaTh MPHUEMBI PeIIeKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelIeHus;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINW3E pe3yIbTaTOB
TeSITEIbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apTryMEHTBl APYrHMX TMpPH aHalM3e pe3yiIbTaToB
TeSITEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B nporecce nocTukeHus IMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTrPAMMBI 110
busuke IS ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOYYarOIIMXCS
COBEpUICHCTBYETCS AMOITMOHAJIbHBIN UHTEJICKT, MIPEANoIararonmii
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUSs, BKIIOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHUE, BUJICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIUPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIOCOOHOCTh AaIanTUPOBAaTHCA K
HYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MMOHUMATh AMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITIOYAIOIINUX CIIOCOOHOCTH BHICTPAUBATH OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.



HPEAMETHBIE PE3YJIBTATBI

K kon1y o0yuenus B 10 kiacce npeMeTHbIe pe3yJIbTaThl HA 06230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU WU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEei:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTcu€Ta, abCOIIOTHO TBEPIOE TEIIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, XKUIAKOCTEH U TBEPABIX TEJI, TOUCUHBIN
ANEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aaay;

pacro3HaBaTh (PU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AIEKTPOJAUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NIPSAMOJIMHENHOE IBUKEHHUE,
CBOOOJHOE TMAZEHUE TEJ, JBUKEHUE MO OKPYKHOCTH, MHEPLIHS, B3aUMOJICUCTBHE
ten, auddy3usi, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KUIAKOCTEH U TBEPIBIX TEll,
U3MEHEeHHe o0BhEMa Tl MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIAPEHHUE, KOHJEHCAIMS, IUIABICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIAXHOCTb
BO3/1yXa, MOBBIIIEHUE JABJICHHS Ta3a MPU €ro HAarpeBaHWHU B 3aKPBITOM COCYIE,
CBSA3b MEXIy IapaMeTpaMH COCTOSIHUS Ia3a B M30IMPOLECCaX, dJIEKTPU3ALHUs Tel,
B3aUMOJICUCTBUE 3aPS/IO0B;

ONKCHIBATh MEXAHUYECKOE JBIKEHUE, HCIONB3YS (DU3NYECKUE BEIUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA DHEPTUSl, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPHU ONKHCAaHWU TMPABWIBHO TPAKTOBATh
(U3UYECKUIT CMBICT MCIOJIB3YEeMbIX BEIWYUH, UX OOO3HAUYCHHUS U EIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE AHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONb3ysl (PU3MYECKHME BEJIMYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi YHEPrusl XaOTUYECKOrO JBIXKEHUSI MOJIEKYJ, CPEIHEKBaapaTUYHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JBUTATENsl; TPH ONMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3yeMbIX BEJIMYMH, MX
0003Ha4YeHUsT W €IUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JIAHHYIO
(pU3HUECKYIO BEIMUUHY C APYTUMHU BEINUNHAM;

ONMCHIBAaTh N3YUYEHHBIC JJIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIE, HANPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
NpU OINMUCAHWM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX



BEeITMYMH, WX OOO3HAYEHWs] W CIWHHUIIBI; YKa3bIBaTb (POPMYIIBI, CBS3BIBAIOIIHIEC
JTAaHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTHUMH BEIHUYNHAMH,

aHAM3UPOBAaTh (PU3MUECKHE MPOIIECCHI U SBIICHUS, UCIONB3Yys (PU3HUECKUE
3aKOHBI U MIPUHIMIBL: 3aKOH BcemupHoro tsarotrenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHCHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHEHHUS MMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHUS BEIIEeCTBAa, Ta30BbHIE
3aKOHBI, CBS3b CpPeHEH KMHETHYECKOM PHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
aOCOJIFOTHOHM TeMmmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTpUYECKOro 3apsiga, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO
GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BHIPAKECHUE W yCIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIMITBI ICUCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paziuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIB30BAHMS B MIOBCEIHEBHOM
KU3HH,

BEITIOJTHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyIHupoBaTh MpodIeMy/3a/1ady U TUIIOTE3y YU4eOHOTO SIKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUs, IPOBOUTH ONBIT U (POPMYITHPOBATH
BEIBOJIBL;

OCYIIECTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3YIHTATHI TOJIYICHHONW 3aBUCUMOCTH (PU3MUECKUX BEJTUIMH B BUJIC
TabnuIl ¥ rpauKOB, AEJIaTh BHIBOJBI 110 PE3yJbTaTaM UCCIEIOBAHMS;

coOII01aTh MpaBmiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIICTOBAHUMN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIECIOBATEILCKOH W TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4n
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOMMMBIC NI €€ PEIICHHS, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBAThH JIOTHUYECKH HEMTPOTUBOPEUUBYIO
IEMOYKY pPACCYXICHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS;



WCITOJIH30BATh ITPU PEIICHUH YICOHBIX 33]1a4 COBPEMEHHBIE HH(POPMAIIMOHHEIE
TEXHOJIOTUU [UJI MOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALMU U TPEACTABICHUA
y4eOHOH M HAYYHO-TIONMYJIAPHOM HH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE ITPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHI;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyNNE C BBIIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIbBI B PEIICHUE pacCMaTpUBAEMOU MPOOJIEMBI.

K koniry o0yuenus B 11 kiacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACpPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO siipa TMPHU pelieHUH (PU3NYECKUX
3a/1ay;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ACHUCTBUS TOKA, B3aUMOJIECUCTBUE
MAarHUTOB, JJICKTPOMArHUTHAs HWHAYKIHS, JEUCTBUE MAarHUTHOTO TIOJA Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTephepeHus, audpakuus W TOJSpU3AIMSA  CBETa, AUCIEPCHUS CBETA,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJIa, €CTECTBEHHAas U MCKYCCTBEHHad

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |

JIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCTHONB3YsAd (U3UYECKUE BEITHYMHBIL:
DIEKTPUYECKUIN 3apsil, CHJIAa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE



COTIPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJIBIKYIIAs cuia, paboTa TOKa,
MHJYKIUST MarHUTHOrO Mojisi, cwia Ammepa, cuia JlopeHiia, MHIYKTUBHOCTb
KaTYIIKW, SHEPrUs HJIEKTPUYECKOTO0 M MArHUTHOTO TMOJed, MEepHoJ, M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHType, 3apsii M CWja TOKa B MpoIecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHUHA TPABUIHHO TPAKTOBATH (PU3UUYECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIUUHUHY C IPYTUMH BEIUUUHAMY;

OMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBICHHUS M MPOIECCHI, HUCIOJIb3Ys
bu3nUecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, X OOO3HAUEHUS W EIMHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIUYMHAMU,
BBIYUCIISIT 3HAaUEHUE (DU3UUECKON BETUUMHBI;

aHaJIU3UpOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapaJlIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEWMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPaHEHUsI MMITYJIbCA, 3aKOH COXpPaHEHUs
AIEKTPUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3iindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHUMOCTH;

OTPENIENIATh HAMPABJICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOIHATh HKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmyIHpoBaTh MpoOIEMy/3a/1ady U THIIOTE3Y YU4eOHOTO SIKCIIEPUMEHTa, COOMPATh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OTBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYIIECTBIJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUSI (PUBMUECKUX BEJTUYUH, TIPU
TOM BBIOMpAaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUN: TIPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCUPOBATH PE3yJbTATh



MOJyYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JieaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-UCCIEeIOBATEILCKOM W MPOECKTHOM
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemaTh pacu€THbIE 3aJa4ydl C SBHO 3aJlaHHOW (DU3UYECKOM MOJIETBIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIITh (PU3MUECKUE BEIMYMUHBI U (POPMYIIHI,
HEOoOXoauMble NJisi €€ pellleHUs, TPOBOAUTh PacUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIy4YEHHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHBYIO
LEMIOYKY PACCYXICHUH C OMOPOM HA M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCITI0JIb30BATh TP PEIICHUH YYEOHBIX 33/1a4 COBPEMEHHBIE HHPOPMAaLOHHBIE
TEXHOJIOTUH [JIsl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIPETALIMM U MHPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOM HMH(GOPMALMH, MOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyl0 HH(POPMAIHUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOrO MCIOJIb30BAHUS B IMOBCEIHEBHOU
KU3HH;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTUE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKME 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM MKU3HU ISl
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310pOBbs M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PALUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBAThH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IOK

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

4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7 ngj;ﬁf;igrouﬁ £41c07¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ng;;ﬁf;igrouﬁ £41c07¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. TI'.4. Makumes, M.A. [lerpoBa, C.B. CremanoB ®usuka 10 k1. Yueonuk. @usnka 10 k1.
y4eOHHK 11 0011Ie00pa3oBaTeIbHBIX Oopranu3aiuii. bazoBeiii ypoBens. M.: JIpoda,
2020

2.  A.Il PeimkeBuu. COopHUK 3a1a4 1o ¢pusuke. Mocksa, poda, 2005 - 2017 1.

3. Coopnuk 3amau o pusuke st 9 — 11 kmacco. Cocrautens [.H. Crenanosa. M.:
«IIpocemienue», 1996 r.

4.  3anmanus oOpazoBarensHOro noprana Pemry EI'D

METOANUYECKHUE MATEPHUAJIBI AJ151 YYUTEJISL

1. T4 Mskumes, M.A. Ilerpoa, C.B. CrenmanoB ®u3uka 10 k1. Yuebnuk. @usnka 10 K.
yueOHUK 11 0011e00pa30BaTeIbHBIX Oprann3anuid. ba3oBeiii ypoeHs. M.: Ipoda, 2020

2. A.Il PeivkeBuu. COopHUK 3a1a4 1o gusuke. Mocksa, poda, 2005 - 2019r.

3. Coopnuk 3amad no ¢pusuke a1 9 — 11 xmaccos. CocraButens I.H. Crenanosa. M.:
«[Ipocsemienuey, 1996 r. 4. I'.B. Mapkuna ®usuka 10 kiacc. [Toypodnsie miaHbl Mo yueOHUKY
I'.4. Mskumesa, b.b. ByxoBuesa. B.: Yuurens, 2004.

5. BonkoB B.A. Tloypounsie pa3pabotku no ¢usuke. 10 kinacc. M.: Bako, 2006.

6.COOpHUK TECTOBBIX 3aJJaHUN I TEMATHYECKOI0 U UTOroBoro KoHtposisi. @usuka 10 kiacc.
M.: «Mnaremnext-Lentpy», 2004 r. 7. C.M. Auapromeukus, A.C. CyxaeBckuii. Ousnka.
«KoHCTpyKTOp» CaMOCTOSITENBHBIX M KOHTPOJbHBIX padboT. 10 — 11 knaccsl. IlocoOue ans

yuurenei. M.: IIpocsemenne, 2010.



JlonoJIHUTeIbHAS JTUTepaTypa:

1. l'opnoBa JI.A. UnTerpupoBannbie ypoku ¢usuku. 7 — 11 kimaccel. M.: Bako, 2009. 2.
3opun H.U. DnexktuBHbBIN Kype «nemeHThl Onodusukm». ( kiracc.M.: Bako, 2007 3.
I'pebenkuna T.M. ®usuka. [Ipenmernas venens. B. Kopudeii, 2008.

4, [Tepensman S.U. 3anumarensHas pusuka. M.: Hayka, 1983.

5. ®dusuka B cxemax u tadnumax/ Coct. C.A. Cobonesa. CII6.: « Tpurony», 2006.

6. I'opnosa JI.A. Omumnuazsr o ¢pusuke. 9 — 11 kiraccel. M.: Bako, 2007

7. JIpimapeBa H.A. ®@u3uka 9 -11 knaccsl. [IpoekTHas nestenbHOCTh yyamuxcs. B.:
VYuurens, 2008.

8.I'.A. benapukos, b.b. byxoBues u ap. 3agauu no Gpusuke A NOCTYMAOMIMNX B BY3bl. M.:
«Hayka»,1987 r.

9.I''B. Menenun. ®u3uka B 3anauax. M.: «Hayka», 1985 r.

10.H.1.T'onpadap6. CoopHHK BOPOCOB U 3a7a4 1o pusuke. M.: «Bpicmas mkomnay, 1982 r.
11.ET'D — 2009, ®uzuka, M.: «Actpenby», 2008 1. (TECThI).

12.11.M. I'enborar, JI.O. I'ennenmreiin, JI.A. Kupuk. 1001 3agaua no ¢pusuxe. M.: «Mnekcay,
2007 r.

13.A.B. Xyropckoii u fip. Kak crath yueHbIM. 3aHATHS 110 (U3MKE CO CTAPIIEKIACCHUKAMHU.
M.: «I'mobyc», 2007.

14.Camoe 1oTHOE M3/aHKE TUTIOBBIX BapUaHTOB peaibHbIX 3aganuii EI'D 2009 ¢usuka /Cocr.
A.B. bepkos, B.A. I'pu6os. — M.: ACT: Actpens, 2009.

15. EI'D. YHuBepcaiabHble MaTepuaibl s NoAroToBky yyammxcs. Gusuka 2010/ ABT.-cocT.
B.A. Opnos u ap. M.: «Muatemnextllentp», 2010.

16. dwusuxka. I[logroroska x EI'D — 2020



IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

O

O

XKuas ¢pusmka: oOyqaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoku pusuku ¢ ucrnonp3zoBanuem MHTeprera. http://www.phizinter.chat.ru/
O®wusuka.ru. http://www.fizika.ru/

®du3nka: KOJUIeKIHs onbITOB. http://experiment.edu.ru/

duszuka: OJICKTPOHHAA KOJUICKI WA OIIBITOB.
http://www.school.edu.ru/projects/physicexp

https://resh.edu.ru/

https://infourok.ru/

https://multiurok.ru/

https://nsportal.ru/

http://www.myshared.ru/
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