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HHOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢u3rke 6a30BOro YpOBHsSI Ha YpPOBHE CpPEOHEro oOIiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IOJIOKEHUM W TpeOOBaHHI K pe3yjbTaTaM OCBOCHUS OCHOBHOM
oOpa3oBatenbHOM mporpammsbl, mpencraBieHHbix B PI'OC COO, a Takke c y4€rom
benepanbHOil pabouell mporpamMMbl BOCIUTAHHUS W KOHIETIWH TMpEnofaBaHUs Y4eOHOTro
npeamera «®dus3mka» B 00pa3oBaTelIbHBIX oOpraHu3anmsx Poccuiickorr ®Deneparum,
peaM3yIONMX OCHOBHBIE 00pa30BaTeIbHbBIE IPOTPAMMBI.

Conepsxanue mporpammbl 1o (u3MKe HaAMpaBlIeHO Ha (OPMHPOBAHME €CTECTBEHHO-
Hay4YHOW KapTHHBI Mupa oOydarommxcs 11 kmaccoB mpu oOydeHnu ux (usuke Ha 6a30BOM
YpPOBHE Ha OCHOBE CHCTEMHO-ACATENbHOCTHOTO Tmonaxoaa. llporpamma mo ¢usuke
coorBercTBYeT TpeboBanusiM OI'OC COO k MmiaHUpyeMbIM JHUYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3yibTaTaM OOyUEHHs, a TAK)KE YUUTHIBAET HEOOXOAMMOCTh pealn3aliu
MEXKIIPEMETHBIX CBsI3el (PU3UKHU C €CTECTBEHHO-HAYUYHBIMH YY€OHBIMU MIpeIMeTamMu. B Heil
ONPENENSIOTCS OCHOBHBIE 1IN W3Y4YeHUsT (U3MKM Ha YpPOBHE CpEIHEro oOIIero
o0pa3oBaHus, IUIAHHPYEMBIE pE3yJIbTaThl OCBOCHHS Kypca (HU3WKU: JUYHOCTHBIC,
MeTanpeIMEeTHbIe, MPeIMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma 1o ¢pu3nKe BKIHOYAECT:

e IUIAHUPYEMBbIE PE3YJIbTaThl OCBOEHUS Kypca (PU3MKM Ha 0a30BOM YpPOBHE, B
TOM YHCJI€ IPEAMETHBIE Pe3yJIbTaThl IO TOAaM 00yUYEHHUS;
e coziepkanue yueOHoro npeamera «du3nkay 1mo rogaM o0ydeHHus..

®dus3nKa Kak Hayka O HambOosee OOIIMX 3aKOHaX MPHUPOJbI, BHICTYNAas B KauecTBE
y4eOHOro IMpeaMera B IIKOJIE, BHOCHUT CYIIECTBEHHBI BKJIaJ B CHUCTEMYy 3HaHUN 00
okpyxaromem mupe. HIkonpHBIH Kypc GU3MKH — CHCTEMOOOpa3yIoUMid JIsl eCTECTBEHHO-
HAyYHBIX y4EOHBIX MPEIMETOB, MMOCKOJbKY (hU3NUYECKHE 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB
W SBIICHUH, M3ydaeMbIX XHMHEH, Omoyorueit, Guamdeckoi reorpadueid M acTPOHOMHEH.
Hcnonb3oBaHne W aKTUBHOE MPUMEHEHUE (HU3NUECKUX 3HAHUN OMpeAessieT XapakTep |
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJNOTHH B cdepe DHEPTreTHKH, TPAaHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIy4€HUsI HOBBIX MAaTEpUaJOB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3ydenue
(U3MKH BHOCUT OCHOBHOHM BKJaJa B ()OPMHPOBAHHME €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa
oOyuaroumxcsi, B (OPMHPOBaHHE yMEHUN NPUMEHSITh HAYYHBIA METOJA TO3HAHUS TPU
BBITIOJTHEHUU UMH YU€OHBIX UCCIICTOBAHUM.

B ocHOBY kypca ¢hu3uKku asiss ypoBHSI CpedHEro oO0Imero o0pa3oBaHUS TMOJOKEH P
nuJel, KOTOpble MOKHO PacCMaTPHUBATh KaK IPHUHIIHIIBI €70 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM,
OH COJIEPXKUT MaTepuaj U3 BceX pa3/eioB (PM3MKH, BKIOYAET KaK BOMPOCHI KIACCHYECKOM,
TaK ¥ COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (U3MKA OOBEIMHEH
BOKPYT (u3nyecKux Teopuii. Bemymum B Kypce siBisieTcs: popMupoBaHUE MPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U IOJIE.

Hoes  eymanumapusayuu. EE  peamusanus  mpeamojiaraeT — HMCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (PU3NYECKON HAayKH, OCMBICICEHUE CBS3H Pa3BUTHS (PHU3UKH C
pa3BuTHEM  O0IIeCTBa, a TakKKe€ C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U
HKOJIOTHYECKUMU TTPOOIIEMaMHU.

Hoes npuxnaonoii manpaenennocmu. Kypc ¢u3uku mpenmonaraer 3HAKOMCTBO C
HIMPOKUM KPYIrOM TEXHUYECKUX M TEXHOJOIMYECKHX MPHUIIOKEHUU H3YYEHHBIX TEOpUl U
3aKOHOB.

Hoes sxonocusayuu peanm3yercss MOCPEICTBOM BBEIECHUS 3JIEMEHTOB COJICpPKAHUS,
MOCBSIIIEHHBIX IKOJIOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM



TEXHUKA U  TEXHOJOTMH, a Takke oOCyxkaeHuss 1npoOjeM  paloHaJIbHOrO
MPUPOJIONIONB30BAHUS M SKOJIOTUYECKON O€30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (pU3MKH Ha ypOBHE CPEAHEro o01ero oopa3oBaHus
ABIISIIOTCS pu3mueckue Teopuu ((popmMupoBaHME MPENCTABICHUN O CTPYKTYype MOCTPOCHUS
¢busnyeckoll Teopuu, posd (PyHIAMEHTANbHBIX 3aKOHOB W TMPHUHIIUIIOB B COBPEMEHHBIX
MIPENICTABJICHUSAX O MMPUPOJIE, TPAHULIAX TPUMEHUMOCTH TEOPUIA, AJIs1 ONTUCAHUSI €CTECTBEHHO-
HAyYHBIX SIBIICHUI U TIPOLIECCOB).

CuCTeMHO-IeSITeTFHOCTHBIA TOIX0 B Kypce (DM3MKH peamn3yercsl MPEeKIe BCEro 3a
CuéT oOpraHu3aly OJKCIEPUMEHTAJIbHON JesITeNbHOCTH oOyuatommxca. Jias 6a3oBoro
YpOBHSI Kypca (DM3MKU — 3TO MCIOJIB30BAHHME CHUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
9KCIEPUMEHTOB U JTa0OPAaTOPHBIX paboOT, KOTOpPBIE B MporpaMMe o (uznke oObeAUHEHBI B
OO CMMCOK YYEHHMYECKHUX NpaKTHUYeCKHX paboT. BrimeneHue B yKa3aHHOM TIEpeUHE
1a0opaToOpHBIX  PabOT, TPOBOAMMBIX JJII KOHTPOJS U  OLEHKH, OCYIIECTBIISCTCS
y4acTHUKaMHU 00pa3oBaTeIbHOrO Ipolecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUS U
ocHamieHus kaOmHeTa (u3uku. [lpu sTOM oOOecmeumBaeTCsl OBJIAJACHHWE OOYYAIOIIMMHUCS
YMEHUSMHU TMPOBOAMTH KOCBEHHbIE U3MEPEHUs, MCCICIOBAHUS 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYMH M TOCTAHOBKY OIIBITOB MO IPOBEPKE MPETI0KEHHBIX TUITIOTE3.

bonpioe BHMMaHWE yIENsETCs PELUICHUI0 PACUETHBIX M KAaYECTBEHHBIX 3amad. [Ipu
9TOM JUIsl PACYETHBIX 3a7[a4 MPHOPUTETOM SIBIISTIOTCS 3a/1a4Ml C SIBHO 3aJIaHHON (PM3UIECKOM
MO/IENbIO, TIO3BOJISIIOIINE TPUMEHATh 3YUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszena Kypca, Tak ¥ MHTETpUpPYS 3HAHUS U3 Pa3HbIX pa3fenoB. /[ kauecTBEHHBIX 3a]ad
MPUOPUTETOM SIBJISIFOTCSA 3aJaHus Ha OOBSICHEHHE MPOTEKaHUs (PU3NYECKHX SIBICHUN U
MIPOLIECCOB B OKPYXKArOIEeH XKU3HU, TpeOyrolre BhIOopa PU3NUECKON MO I CUTYyalluu
MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusimu PI'OC COO k MaTepHanbHO-TEXHUYECKOMY
o0ecrieyeHnIo y4eOHOro mporecca 0a30BbIil ypOBeHb Kypca ()M3UKH HA YPOBHE CPEIHEro
o0rmiero o0Opa3oBaHUs TOJKEH M3Y4aThCs B YCIOBHUSIX MPEAMETHOrO KabuHeTa (pU3UKU WK B
YCIOBUSIX WHTETPUPOBAHHOTO KaOWHETa TIPEAMETOB eCTECTBEHHO-HAyYHOTO IMKiIa. B
kaOuHere (U3MKM JODKHO OBITh Heo0Xoaumoe JjabopaTopHoe OO0OpYyJOBaHUE IS
BBITIOJIHEHUSI YKa3aHHBIX B MPOrpaMMe 1Mo (U3MKE YUCHHICCKHX IMPAKTHUECKUX padoT H
JIEeMOHCTPAIIOHHOE 000pyI0BaHUE.

JemoHcTpanmonHoe obopynoBaHue (HOPMHUPYETCSs B COOTBETCTBHHM C TPUHIIUTIOM
MUHUMAJILHOW JTOCTATOYHOCTH M OOCCIICYMBACT MMOCTAHOBKY IEPEUUCICHHBIX B TPOTrpaMMe
10 (pU3UKE KIFOUEBBIX JEMOHCTPALM JIJIsl UCCIIEAOBAHUS 3YYaEeMbIX SIBIICHUH U MPOIIECCOB,
SMIUPUYECKUX U (yHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaGopaTopHoe 0O60pya0BaHUE I YICHHUECKUX MPAKTUIECKUX paboT Gpopmupyercs B
BH/JIE TEMAaTUUECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacuéTe OJTHOTO0 KOMIUJIEKTa Ha JIBYX
oOydarommxcs. TemMaTH4ecKrue KOMIUJIEKTHI Ja00paTOPHOTO OOOPYIOBaHMS HODKHBI OBITH
MOCTPOEHBI HA KOMITJIEKCHOM HCIOJIb30BaHUM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaAKKe
KOMIIBIOTEPHBIX H3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX Ja00paTOPHIA.

OCHOBHBIMHU LIETISIMU M3y4eHUS QU3UKHU B 00IIEM 00pa30BaHUH SIBIISTIOTCS:

e popMHpOBaHWE HWHTEpECa M CTPEMIICHHS OOydYalomMXCsi K HayYHOMY
U3YYCHUIO TIPUPOJIBI, PA3BUTHE X UHTEIUICKTYIBHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e Pa3BUTHE TPEJCTABICHUN O HAYYHOM METOJIE TIO3HAHHUS U (HOPMHUPOBAHHE
UCCIICIOBATEIILCKOTO OTHOIICHUS K OKPY KAFOIIUM SIBJICHUSIM;

e pOpMHUpPOBaHNE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa WU3ydeHHUS OCHOB
CTPOCHUS MaTepUH U QYHIAMEHTAILHBIX 3aKOHOB (PH3UKH;

e popMUpOBaHUE YMEHUN OOBSICHSATH SIBJICHUS C MCIOIb30BAHUEM (DU3MUECKUX
3HAHWH ¥ HAyYHBIX JIOKA3aTEIbCTB;



e popMHpOBaHUE TPEACTaBICHUN O poiu (PU3NKK JUId pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTUH.

JlocTikeHue 3THX 1enell 00ecreurnBaeTcsl peleHneM CIeIyIomuX 3a7ad B MpoIecce
M3y4YeHus Kypca (PU3MKH Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHMs:

e IPHOOpPETEHUE CHUCTEMBI 3HAHUN 00 OOMMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHX, BKIIOUAsS MEXAHHUKY, MOJEKYSIPHYIO (PU3UKY, SJIEKTPOIUHAMUKY,
KBAHTOBYIO (DU3HKY U DJIEMEHTHI aCTPOPHU3UKY;

e popMHpOBaHNE YMEHHI MPUMEHSITh TEOPETHUUECKUE 3HAHUS I OObICHEHHUS
(bu3nYeCKNX SBIEHUM B TPUPOJAE W Ui TPHUHITUS TNPAKTHYECKUX PpEIICHUN B
MTOBCETHEBHOW )KHU3HH,

e OCBOCHHE CIIOCOOOB pEIICHUs Pa3IMYHbIX 33724 C SIBHO 33JaHHOIN (PH3HUECKON
MOJIENbIO, 3a/la4, MOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE CO3JaHue (PUINIECKOM
MO/IENH, aJICKBATHOM YCIIOBHSIM 3a]1a4H;

e IOHUMAHHE (PU3NUYECKUX OCHOB M TPHUHIUIIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOIIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPELY;

e OBJIAJICHUE METO/JaMU CaMOCTOSATENIFHOTO IUJIAHUPOBAaHUS M TMPOBEICHUS
(bu3MYECKNX IKCIIEPUMEHTOB, aHAIIN3a U UHTEPIIPETAalui UH()OPMAIIH, ONIpEIeIeHUs
JIOCTOBEPHOCTH TOy4E€HHOTO Pe3yibTara;

e CO3JJaHUE YCIOBUU JJIS1 Pa3BUTHS YMEHHUM HPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOM JEATEIIBHOCTH.

Ha usyuyenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE CpeaHEro obiero o0pa3oBaHUs
orBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 vaca B Heen), B 11 kinacce — 68 yacos (2
yaca B HEJIENIO).

[Ipenmaraemslii B mporpamMMe mo ¢U3MKe MEpedeHb JTa0OPATOPHBIX M MPAKTHYECKUX
paboT sABISETCS PEKOMEHJOBAaHHBIM, YYUTENb JENaeT BBIOOP MpPOBEACHUS TabOpaTOPHBIX
paboT U OMBITOB € YYETOM UHANBHUIYAITBHBIX OCOOCHHOCTEH 00yJaromIMXCs.

COAEP)KAHUE OBYUYEHUS

11 KJIACC

Pa3znen 4. DiekTpoauHaMuka

Tema 3. Maznummnoe none. I1eKmMpPOMAZHUMHAA UHOYKUUA

[locrositHHBIE MarHUTHI. B3anMopeicTBUE MOCTOSHHBIX MAarHuTOB. MarHUTHOE MOJE.
Bekrop MarHutHOM wWHAYKUUM. [IpMHOMI Cynepno3uiuud MarHUTHBIX Iojiei. Jlunum
MarHUTHOM MHAYKUMU. KapTuHa JTMHUNA MarHUTHON MHAYKIMU MOJI MOCTOSSHHBIX MAarHUTOB.

MarnuTtHoe 1ojie NpoBOAHUKA ¢ TOKOM. KapThHa JTMHUNA MHIYKIMHA MAarHUTHOTO TOJIS
JUTMHHOTO MPSIMOTO MPOBOAHUKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHUKA, KAaTYIIKHA C TOKOM.
OmneIiT Opcrena. BzanmonecTBue NPOBOJIHUKOB C TOKOM.

Cuna Amniepa, €€ MOAyJIb U HallpaBJICHHE.

Cuna Jlopenma, e€ moaynb W HampaBjeHue. J[BUKeHUE 3apsHDKEHHOW 4YacTUIbl B
OJTHOPOIHOM MarHuTHOM TioJie. Pabota cumbr Jlopenta.

SIBieHME DIIEKTPOMArHUTHOW WHAYKIMU. [IOTOK BEkTOpa MAarHUTHOW WHAYKIUU.
DIEKTPOABMIKYIIAS CUJIa MHAYKIIMK. 3aKOH 3JIEKTPOMArHuTHOW uHaykuuu dapajes.

BuxpeBoe anekTpuyeckoe mojie. DIEKTPOABUKYINAS CHJIa UHIYKIHUHU B MPOBOIHUKE,
JBIOKYIIEMCS OCTYNATENbHO B OJHOPOJHOM MarHUTHOM II0JI€.

IIpaBuio Jlenna.

NHayKTUBHOCTD. fIBI€HNE CAMOMHIYKIMU. DIEKTPOABIKYIIAS CUJIa CAMOUHTYKIUH.

DHeprusi MarHUTHOTO TIOJISL KaTYIITKU C TOKOM.

DJIeKTPOMArHuTHOE TOJIE.

Pa3snea 5. Kojie0anus 1 BOJHBI



Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KO1e0aHUA

KonebarenbHast cuctema. CBoOomHBIE MexaHWueckue Kosebanus. ['apMoHmyeckue
koneOanus. I[lepmon, wacrora, ammumrtyna u (asa koneOanuid. [IpyXKMHHBIA MasSTHHK.
MatemaTudeckuii MasTHUK. YpaBHEHHE TapMOHHYECKUX KojeOanuii. IIpeBpamienue
SHEPTHH MIPU TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbubiit koHTYyp. CBOOOAHBIE DJEKTPOMATHUTHBIE KOJEOAHUs B HJICATHHOM
KoneOaTeIbHOM KOHTYpe. AHANOTHS MEXIy MEXaHWYECKUMH U SJIEKTPOMAarHUTHBIMU
koneObanusimu.  @opmyna TomcoHa. 3akoH COXpaHEHHS OJHEPIUM B  HICAILHOM
KosebaTeIbHOM KOHTYpE.

[IpencraBienue o0 3aTyxarolux KojeOaHUsAX. BbIHYXIEHHbIE MEXaHUYECKUE
kosneOaHus. Pesonanc. BeIHY X A€HHbBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHUsI.

Ilepemennblii Tok. CUHYCOMIANbHBI NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIMTYTHOE U JIEUCTBYIOIIEE 3HAUEHUE CHIIbI TOKA U HATIPSKEHUS.

Tpanchopmatop. [IponsBoacTBo, mepenadya U MOTPEOICHUE DIIEKTPHIECKON SHEPTHUH.
OKOJIOTMYECKHE DPHUCKU IpPU IPOU3BOJACTBE 3JIEKTposHepruu. KynbTypa HCHOIB30BaHUA
AJIEKTPO3HEPTUU B IIOBCETHEBHOM KM3HU.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbIE 60JIHbL

Mexanuueckue  BOJHBI,  ycioBus — pacnpoctpaHeHus.  Ilepuon.  Ckopocth
pacrnpocTpaHeHus U JuiiHa BoiHbIL. [lomepeunsie U npoaoibHbie BOIHBL. MHTEepdepenus u
IUpakiysg MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJHBI. Y CIIOBUS U3JIy4E€HHS 3JIEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHTanus BektopoB E, B, V B anexkTpoMarauTHoi BosnHe. CBOWMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)K€HUeE, MpeJoMiIeHue, moispusauus, nudpaxaus, uatepdeperuns. CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ixana 3neKTpOMarHUTHBIX BOJIH. [IprMeHEeHNEe JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsmonmHENHOE pacIpOCTpaHEHHE CBETa B OJHOPOAHOM
cpene. JIya ceera. ToueyHbIN UCTOYHUK CBETA.

OtpakeHnue cBera. 3aKOHBI OTpakeHUs1 cBera. [locTpoeHne n300pakeHn B TIOCKOM
3epKaie.

[Ipenomnenue cBeTa. 3akOHbI MPEIOMIICHUS CBeTa. AOCOMIOTHBIM IOKa3aTelb
npenomiuenus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHpIil yrojl mOJMHOr0O BHYTPEHHETO
OTpaKCHUS.

Hucnepcust cBera. CroxkHBIN cocTaB 6emoro cBera. L[Ber.

CoOuparomiie U pacceuBaromue JTUH3bI. ToHKass juH3a. DOKYCHOE pPACCTOSHUE H
ONTHYECKass Cuja TOHKOM JmH3BL. [locTpoeHne wu300pakeHHd B COOMpAMOIIUX M
paccenBaromux JuH3ax. GopMysia TOHKOM JIMH3BI. Y BEJIMUEHUE, JABAEMOE JINH30U.

[Ipenensl MPUMEHMMOCTHA T€OMETPUYECKON ONTHUKH.

BonnoBas ontuka. MaTepdepenims cBera. KorepeHTHbIE HCTOYHUKU. Y CIIOBHUSA
HaOJMIOACHUST MAaKCMMyMOB W MHUHHUMYMOB B HMHTEP(EPECHIIMOHHOM KapTHHE OT JIBYX
cHH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakumst cBera. [udpaxunonHas pemeérka. YciaoBue HAOMIOACHUS TIJIaBHBIX
MaKCHMYMOB TIPH MaJIEHU MOHOXPOMAaTUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

Pa3zges 6. OcHOBBI CHICIUAJILHON TEOPUHM OTHOCHTEJIbHOCTH
[loctynatel crnenuanbHOM TEOPUM OTHOCHUTENBHOCTH: WHBAPUAHTHOCTH MOJYJIS
CKOPOCTH CBETA B BaKyyMe, IPUHIIUIT OTHOCUTEIBHOCTH DWHIIITEIHA.



OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHNE BPEMEHHU U COKPAILIEHUE JJIUHBL.
DHEeprusi U UMITYJIbC PEATUBUCTCKON YaCTULIBI.
CBs13b MacChl C SHEPTUEN U UMITYJIBCOM PESTUBUCTCKON YaCTULIbl. DHEPIHsl MOKOS.

Pazgen 7. KBantoBas pusuka

Tema 1. Inemenmul K6AHMOBOT ORMUKU

@®otonbl. @opmyna [lnanka cBs3u sHepruu (OTOHA C €ro YacTOTOM. DHeprus u
UMITYJBC OTOHA.

OtkpeiTne u wuccienoanue (oroddpdekra. Onbitel A. I'. CromeroBa. 3aKOHBI
doroaddexra. VYpaBHenwe OiHmTedHa A pororddekra. «KpacHas rpaHunay
dbotorddekra.

Hasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE IEVCTBUE CBETA.

TexHu4eckrne ycTpoHUCTBa U MPaKTUYECKOe MpUMEHEeHHe: (pOoTorieMeHT, POoToaaTIHK,
CoJIHeuHas 6aTapesi, CBETOANO/I.

Jlemoncmpayuu

doro3d ekt Ha yCTAHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO PoTodddekra.

Cseroauon.

Conneunas OGatapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pe3epdopaa mo paccessauio o -yactuil. [lnanerapuas
Mozenb atoma. [loctynater bopa. U3nyuenue u nornomienre GOTOHOB MPH MEPEX0e aToMa
C OJHOrO ypOBHs 3Hepruu Ha Apyroi. Bupael criektpoB. CHekTp ypOBHEH 3HEPIMHM aTtoma
BOAOPOJA.

Bonnoseie cBoicTBa yactull. Bonnsl ne bpoinsa. KopnycKyisspHO-BOJIHOBOW TyaJIU3M.

CrioHTaHHOE U BBIHYX/ICHHOE U3TyUEHHE.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPHUMEHEHHE: CIEKTPaJbHbIM aHaIu3
(cekTpockon), Jla3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbiTa Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI Jla3epa.

Hab6mronenne mMHEHYaThIX CIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopHuvie pabomol

HaGnronenne mTuHEHYaTOro CrieKkTpa.

Tema 3. Amomnoe adpo

OKCIEpUMEHTBI,  JOKa3bIBAIOLIME  CIOXKHOCTb  CcTpoeHus  sapa.  OTKpbITHE
paauoaktuBHOCTH. OmbITel Pesepdopna mo ompeneneHHI0 coctaBa PagrdOaKTHBHOIO
n3nydyenus. CpolicTBa anbda-, 0eTa-, TaMMa-u3nydyeHus. BiusHue paguoakTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OtkpbiTHE TIpOTOHA M HelTpona. Hykinonnas mozpens siapa [eitzenOepra—lIBaneHko.
3apsia sapa. MaccoBoe uncio siapa. 30tomnsl.

Anbda-pacian. DIeKTpOHHBIH M TIO3UTPOHHBIA Oera-pacmaa. [amma-uzmydenwue.
3aKoH paJuOaKTHUBHOIO pacnaja.

DOHeprus CBs3U HYKJIOHOB B sizpe. SnepHbie cuibl. Jledekt mMacchl siapa.

SnepHeie peakuuu. JleneHue u CUHTE3 sizep.

Anepusiit peakrop. TepmosinepHbiit cuHTe3. I[IpoOiremMbl M MEPCHEKTUBBI SIEPHOMN
SHEPTETUKU. DKOJIOTHYECKHIE ACTIEKTHI AICPHON YHEPTETUKH.

OneMeHTapHbIe YacTULBl. OTKPBITHE TTO3UTPOHA.



Mertonbl HaOIIOAEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YACTHII.

dyHIaMeHTaIbHbIE B3aUMOACHCTBUS. EquHCTBO pru3rueckoit KapTHHBI MUPA.

TexHnueckre ycTponcTBa 1 MPaKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa BunbcoHa,
SIIEPHBIA PeakTop, aToMHass boMoa.

Llemoncmpayuu

CuéTuMK MOHU3UPYIOLIMX YACTHIL.

Vuenuuecxuil asxcnepumenm, nabopamopHuvle pabomol

HccnenoBanue TpEKOB YacTHII (TI0 TOTOBBIM (hoTOrpadusim).

MexnpeamMeTHble CBA3H

N3yuyenune kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce oCymecTBISIETCS C YYETOM
COZlepKATETbHBIX MEXKIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHUKH, OMOJOTUU, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medswxcnpeomemmusie noHsAmusl, CBI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sIBIICHUE, HAy4YHBIN (hakT, rumore3a, pu3nveckas BEIHMYWHA, 3aKOH, TeOpHs, HAaOJrOJeHuE,
JKCIEPUMEHT, MOJIEIIMPOBAHUE, MOJIEb, U3MEPEHHE.

Mamemamuka.: pelleHUE CUCTEMbl YpPaBHEHUU, TPUTOHOMETPUYECKHE (YHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI
U UX NPOEKUHUH HA OCH KOOPAWHAT, CJIOXKEHUE BEKTOPOB, NPOU3BOJIHBIEC 3JIEMEHTAPHBIX
GyHKIMA, TPU3HAKKU MOA00US TPEYroJbHUKOB, ONpEAENCHUE IJIOMAIU IUIOCKUX GUryp u
00BEMa Tell.

buonocus: >nextpuyeckue sBICHUS B KUBOU MPHUpOJE, KojeOaTenbHbIE TBUKCHUS B
KUBOU MPUPOJE, ONTUYECKUE SIBJICHUS B )KMBOW MPUPOJE, ACHCTBUE pajvallid Ha >KUBBIE
OpraHU3MBI.

Xumus: CTpOeHHE aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa TBEPIBIX Tel,
MEXaHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKON PEIETKHY, CIIEKTPAIbHBIN aHAJIH3.

l'eocpagpus: MarHUTHBIE MTOTIOCA 3E€MITH, 3aJI€KH MATHUTHBIX Py, POTOCHEMKA 3€MHOM
IIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSCCHUM.

Texnonocus: NTMHUY ANEKTPONIEpeaay, FEHEPATOP NEPEMEHHOIO TOKA, JIEKTPOJABUTATEND.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMS IIPOTPAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA30BAHUA

OcBoenne yuebHoro npeamera «dusuka» Ha YpOBHE CpeIHEro oOIIero oOpa3zoBaHUs
(6a3oBBINi  ypOBEHB) MIOJDKHO OOECIEYUTh JOCTHIKEHHE CJCIYIONIMX JIMYHOCTHBIX,
MeTanpeAMETHBIX U MTPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3yIbTATHI OCBOCHUS yueOHOro npeamera «Pu3nka» JOIKHBI OTPAXKATh
TOTOBHOCTb UM  CIIOCOOHOCTh  OOYYalOIIMXCSl PYKOBOJCTBOBATbCA  C(HOPMUPOBAHHOM
BHYTPEHHEU IIO3ULMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALlM, IO3UTUBHBIX
BHYTPEHHHUX YOEXKIEHHH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM ILIEHHOCTSIM POCCHICKOIro
o0111ecTBa, paclIMPeHNE KU3HEHHOTO OIbITAa U ONbITa JESTEIbHOCTH B MPOLIECCE PeaTu3alluu
OCHOBHBIX HAaIIPABJICHUH BOCIIUTATEIILHOU ACATENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIancKoro BOCIHTAHMS:

cpOpMUPOBAaHHOCTh TPAXKAAHCKONW MO3UMIUM OOydarolerocs Kak akTUBHOIO H
OTBETCTBEHHOT'0 WIEHA POCCUHCKOro O0IECTBa;

IPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKUX TYMaHUCTUYECKUX U AEMOKPATHUECKUX
LEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATENbHOCTh B MHTEPECAX I'Pa’kJaHCKOI0 OOIIECTBA,
y4acTBOBaTh B CAMOYIPaBJIEHUH B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aUMOJIEHCTBOBATh C COLMAIBHBIMM HHCTUTYTaMH B COOTBETCTBMM C HX
(GYHKIMSIMU ¥ Ha3HAYEHUEM;

TOTOBHOCTb K T'yMaHUTapHOU U BOJIOHTEPCKOM 1€ TEIbHOCTH;

2) IaTPpHOTHYECKOT0 BOCITUTAHMSI:

cOpMHUPOBAHHOCTb POCCUICKON IpakIaHCKOW UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSIM POCCHUHCKUX
yu€HBIX B 00J1aCTH (PU3UKH U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOTO BOCIIMTAHHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHYECKOIO TIOBEICHHUS;

CIIOCOOHOCTh ~ OLIEHMBATh CUTYallMI0O W TNPUHUMATh OCO3HAHHBIE  PELICHHUS,
OPUEHTHUPYSACh Ha MOpPAJbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM 4HCJIE B
JEATEIIBHOCTH YUYEHOTO;

OCO3HAHUE JIMYHOT'O BKJIa/1a B IOCTPOEHHUE YCTOMUNBOrO OyAyILero;

4)3cTeTHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLUIEHME K MHpY, BKIIOYas 3CTETHMKY Hay4dHOIo TBOpPYECTBa,
npucyuero Gpu3n4ecKon HayKe;

5) Tpy10BOr0 BOCIIHTAHMA:

UHTEpeC K pas3MuHbIM cepam NpodeccuoHaIbHOM [eATeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PMBMKONW W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oymyien
npodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpPA30BAHUIO B 00JACTH (PU3MKU
Ha OPOTSKEHUU BCEH KU3HU,

6) 3K0JIOrHYeCcKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTb 3KOJIOTMYECKOM KYJIBTYpbl, OCO3HAHHE TIJI00AJIbHOIO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYILIECTBICHHUE JCHCTBUI B OKPYKAIOIIEH Cpelle Ha OCHOBE 3HAHUS
LeJIed YCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

pacIlUpeHue OmbITa JEATeTbHOCTH 3KOJIOTMYECKOM HANpaBJICHHOCTH HAa OCHOBE
MMEIOLIUXCS 3HaHUM 10 (PU3UKE;



7) IEHHOCTH HAYYHOTO TO3HAHMSI:

COPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS PU3NUECKOIN HAYKH;

OCO3HAaHHME LIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTb B IPOLIECCE H3YUECHHS
(U3KKH OCYIIECTBIISATh MPOCKTHYIO U UCCIIEAOBATEIbCKYIO IEATEIbHOCTh WHAUBUIYATbHO U

B IpyIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IMo3HaBaTe/ibHBbIE YHHBEPCATbHbIE YUeOHbIe TeiicTBUS

Bba3oBble JJornyeckue 1elHcCTBHUA:

CaMOCTOSITENTLHO (hOPMYJIMPOBATh M aKTyaJIM3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATH EH IeATEIBHOCTH, 331aBaTh MApaMETPhl M KPUTEPUH UX JOCTHKCHUS,

BBISBIISITh 3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHUS B PACCMATPUBAEMBIX (HH3MUIECKUX
SIBJICHUSX;

pa3pabaTbiBaTh TIUIAH pEHICHWS TPOoOJeMbl ¢ Yy4€TOM aHaum3a HWMEIOIUXCS
MaTepHAIbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTh, OIICHMBATh COOTBETCTBUE PE3YJHLTATOB IIEIISIM,
OIICHUBATh PUCKH MTOCIIEACTBUH ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBINOJIHATH PabOTy B YCIOBHUSX PEATBHOTO, BUPTYaJIbHOTO W
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIICHUE ITPY PEIICHUH JKH3HECHHBIX MTPOOIIEM.

ba3oBrble ucciieqoBare/ibCcKkme 1eiiCTBUA !

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMU TIOHATUSMHA U METOIaMH (DU3HUECKOU
HayKH;

BJIQJICTh HABbIKAMU Y4YEOHO-HCCIENOBATEIbCKOM W TPOEKTHOW JESITENTbHOCTH B
obnacti (PU3MKH, CIIOCOOHOCTHIO M T'OTOBHOCTBIO K CaMOCTOSTEIBHOMY IOMCKY METO/I0B
penienus 3a1a4 (U3NYECKOro COAepKaHUs, IPUMEHEHUIO Pa3IMYHbIX METOIOB TTO3HAHMS;

BJIQJICTh BHIAMH JICATEIIEHOCTH IO MOJyYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAIUH,
MpeoOpa3OBaHUIO W NMPUMEHECHUIO B PA3JIMYHBIX yUEOHBIX CHUTYyalUsAX, B TOM YHCJIE TPU
CO3/IaHNH Y4eOHBIX TPOEKTOB B 00JaCTH (PU3UKY;

BBISBJISITh TIPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTYaJM3WPOBATh 3a/ady, BBIIBUTATH
TUTOTE3y €€ pEIIeHUs, HaXOIWTh apTyMEHTHl JJIA J0KAa3aTeNbCTBA CBOUX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHHUS,

aHATM3UPOBATh TONYyYECHHBIE B XOJA€ PEUICHHS 33aJaud pPe3yJIbTaThbl, KPUTUYECKU
OLIEHUBATh MX JIOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIIbHON JESITEIbHOCTH, B
TOM YHCIIC TIPU U3yYCHUU HU3UKU;

JaBaTh OIICHKY HOBBIM CHTYAIlUsSIM, OLEHUBATh MPUOOPETEHHBIH OMBIT;

YMETh MEPEHOCUTD 3HAHUS 0 (QU3HUKE B MPAKTUUECKYIO 00JIaCTh KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIE IOAXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aJIbTEPHATUBHBIC PEIICHUS.

Pa6Gora c undgopmaumeii:

BIIQJICTh HAaBBIKAMHU TMOJNydeHUss WH(popMaruu (QU3MUECKOrO COJICpXKaHHS U3
WCTOYHUKOB  Pa3HBIX  THUIOB, CAaMOCTOSTENbHO  OCYIIECTBJISATh  TOWCK, aHAJH3,
CHCTEMATH3aIllMI0 W HMHTEPIPETalni0 HWHPOpPMAIMK  pa3iu4yHBIX BUIOB U (opm
MPEICTaBIICHUS;

OLIEHUBATh IOCTOBEPHOCTh HH(OPMAIINH;



UCIIOJIb30BaTh CpeACTBAa HMH(MOPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUH B
PEIICHUH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPTaHH3AIMOHHBIX 3a/a4 C COOJIOJICHHEM
TpeOOBaHWN SPrOHOMHUKH, TEXHUKH OC30MaCHOCTH, TUTHEHBI, pPecypcocOepexeHMs,
MPaBOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAITMOHHOIN 0€30MacHOCTH;

CO37aBaTh TEKCThl (DU3UYECKOTO COJACPIKAHUS B Pa3UYHBIX (hopMarax ¢ y4ETom
Ha3HayeHUs WHPOpPMAMKM U IIeNICBOW ayIWTOPHH, BBIOMpas ONTUMAIbHYIO (GopMy
MIPE/ICTaBJICHUS ¥ BU3YyaIM3allNH.

KoMmyHHKaTHBHBIE YHHBepcaJibHbIe y4eOHbIe 1eiiCTBHA:

OCYIIECTBIISITH OOIIEHNE HAa YPOKaX (PU3UKU U BO BHEYPOUHOU JNESTETHHOCTH;

pacrno3HaBaTh MPEANOCHUTKN KOH(MIUKTHBIX CUTYAIMd U CMSTYaTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh ¥ UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHANBUIYATIbHOU PaOOTHI;

BBIOMPATh TEMATUKY M METOABl COBMECTHBIX EHCTBUN C y4ETOM OOIIMX MHTEPECOB H
BO3MOXKHOCTEN Ka)J0ro 4JeHa KOJUIEKTHBA;

IIPUHAMATh €I COBMECTHOM JESATEIIbHOCTH, OPraHW30BBIBATH U KOOPJIWHHUPOBATH
JNEUCTBUS 1O €€ NOCTHXKCHMIO: COCTABJIATH ILIAH JIEUCTBUMU, PACHpPEIENATh POIU C YYETOM
MHEHUN y4aCTHUKOB, OOCYXKIaTh PE3yIbTaThl COBMECTHOM pabOThI;

OLIEHUBaTh KAayeCTBO CBOETO BKJIAJa M KaXAOr0 y4YaCTHMKA KOMAaHABI B OOIIWI
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

IpeayiaraTb HOBbIE MIPOEKTHI, OLIEHUBATh UJIEU C IMO3ULHUN HOBU3HBI, OPUTMHAILHOCTH,
MPaKTUYECKOW 3HAYMMOCTH;

OCYILECTBIISITh IMO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IMYHBIX CUTYyaLHUsX,
MIPOSIBIISITH TBOPYECTBO M BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIC yHUBepcAIbHbIC Y4eOHbIe 1eiiCTBHS

CamMoopranuzauus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATENBHYIO JAEATEIbHOCTh B 00JacT (GU3UKH U
ACTPOHOMMUH, BBISBIIATH IPOOJIEMBI, CTAaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PELIEHUS pAacUETHBIX U KaYECTBEHHBIX 3ajady, IJIaH
BBITIOJIHEHUSI TIPAKTHYECKOM padoThl € Y4ETOM HMEIOUINXCS PECypcoB, COOCTBEHHBIX
BO3MOXKHOCTEH U MPEAIIOYTECHUN;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

pacHIMpATh PaMKH Y4E€OHOT0 peIMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;

JIeNaTh OCO3HAHHBIN BBIOOP, ApIYMEHTUPOBATh €ro, OpaTh Ha cedsi OTBETCTBEHHOCTH 3a
pelLIeHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBAaTh (POPMUPOBAHUIO W TMPOSBIICHUIO JSPYIUIMU B 00nacTu (PU3MKH,
MTOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLIMOHAIbHBI HHTEJUIEKT:

J1aBaTh OLICHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIa/ICTh HAaBBIKAMU TI03HABATEILHOM peQIIEeKCHU KaK OCO3HAHHs COBEpIIaeMbIX
JEICTBUHN M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

MCTOJIb30BaTh MPUEMBI peIIEKCHUU TSl OLIEHKU CUTYyalllH, BBIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATHh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX NPU aHAIU3E PE3YIbTATOB ACSITEIbHOCTH;

NPUHUMATh ce0s1, IOHUMas CBOM HEOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTHX MPU aHATU3€ PE3yJIbTaTOB JEATEIbHOCTH;



NPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMIMOKH.

B mporiecce JOCTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAaMMBI 110 (DH3HKE
IVl YPOBHSI CpefHero oO0Imero oOpa3oBaHUs Yy OOYYaroOIMXCS COBEPIICHCTBYETCS
IMOIMOHABHBIA HHTEIUICKT, TPEAIOIAratoIni ChOPMUPOBAHHOCTD:

CaMOCO3HAHMsS, BKJIOYAIOIIEr0 CIIOCOOHOCTh TMMOHMMATh CBOE 3MOI[MOHAIBHOE
COCTOSIHME, BUJICTh HANpPABJICHUS pa3BUTHS COOCTBEHHOH SMOIMOHAILHON cdepbl, OBbITh
yYBEpEHHBIM B ce0e;

CaMOpETyJIMpPOBAaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  YMEHHE  NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K 3MOIMOHAIBHBIM
WU3MEHCHUSM U TIPOSIBIISITh THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIJICHHE K JOCTHIXKCHHUIO 11U U YCIIEXY,
ONTHMH3M, HHUIIMATUBHOCTh, YMCHHUE JICHCTBOBATh UCXOJISl U3 CBOMX BO3MOYKHOCTEI;

OMITATUH, BKIFOYAIOIICH CIOCOOHOCTh MOHUMATh SMOIMOHAILHOE COCTOSIHUE JPYTHX,
YYUTBIBATH €r0 MpPHU OCYIIECTBICHHU OOILICHHUS, CIIOCOOHOCTh K COYYBCTBHUIO H
COTIEPEKUBAHHMIO;

COLMAIbHBIX HABBIKOB, BKIIIOUAIONIMX CIHOCOOHOCTh BBICTPAaUBATh OTHOIICHUS C
JAPYTHMHU JIFOJIbMH, 3a00TUThCS, MIPOSIBIISITh HHTEPEC M Pa3peniaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIbTATDBI

K konmy oOyuenuss B 11 ki1acce mpeaMmeTHble pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpa)xkaTh CHOPMHUPOBAHHOCTD Y 00YYAIOIIUXCSl YMEHUH:

JEMOHCTPUPOBATH HA MIPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUN COBPEMEHHOI
HayYHOU KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHil, B MPAKTHYECKON
JeSITeTbHOCTH JIFO/IEH, IIEIOCTHOCTh M €IUHCTBO (PU3NUECKOM KapTHHBI MUPA;

YUUTBHIBATh TPAHUIIBl TPUMEHEHHS HW3YUYEHHBIX (U3UUECKUX MOJENeH: TOYEUHBIH
ANEKTPUUYECKUM 3apsifl, Jy4d CBETa, TOYCYHBI HCTOYHUK CBETa, sJEpPHAs] MOJEIb aToMa,
HYKJIOHHAsI MOZIEJTb aTOMHOTO $i/ipa NPH pelIeHnU GU3MYECKUX 3a/1a4;

pacno3HaBaTh (hU3MUECKHE SIBJICHH (TPOIECCHI) M OOBSICHATH UX Ha OCHOBE 3aKOHOB
ANEKTPOAVMHAMUKNA ¥ KBAaHTOBOW (PM3UKH: OJIEKTPHUYECKass MPOBOJUMOCTh, TEIJIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHUTHOE JIEUCTBUS TOKa, B3aMMOJICHICTBUE MAarHUTOB,
JJIEKTPOMArHUTHAsT WHIYKIIHMS, JCWCTBUE MArHUTHOTO IIOJII Ha TPOBOJHUK C TOKOM H
IBWKYIIMNACA — 3apsil, OJEKTPOMAarHUTHbIE KOJeOaHWS W BOJHBL, MPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBeTa, OTpaKeHHe, TMpelioMieHue, HHTepdepeHirs, Iuppakius Hu
MOJIApU3aIs  CBETa, Juchepcusi cBera, (orosnextpuueckuii dPdext (porodddekr),
CBETOBOE J[aBJICHHE, BOSHUKHOBEHHE JTMHEHYATOr0 CIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAs
Y UCKYCCTBEHHAs PaIMOAKTUBHOCTD;

OIMCHIBATh U3YYCHHBIE CBOICTBA BELIECTBA (JIEKTPUUECKUE, MATHUTHBIC, ONITUYECKHE,
ANEKTPUYECKYI0 IMPOBOAMMOCTh PA3JIMYHBIX Cpel) U DICKTPOMArHUTHBIE —SIBJICHUS
(mpouecchl), UCHONB3yd (U3MUECKUE BEIUYHMHBI: JIIEKTPUYECKUI 3aps, CHia TOKa,
AJIEKTPUYECKOE HAMPSIKEHUE, AIIEKTPUUECKOE CONPOTUBIIEHUE, Pa3HOCTb IOTEHIIMAJIOB,
ANEKTPOABMKYIIAs CuiIa, paboTa TOKa, MHAYKIMS MAarHMTHOrO TOJs, cujla Ammepa, cuiia
JlopeHnnia, ”HIYKTUBHOCTD KaTYIIIKU, SHEPTHUS JIEKTPUIECKOTO0 U MArHUTHOTO TIOJIEH, IIEpUO/
W YacToTa KoyieOaHuUN B KojeOaTeNIbHOM KOHTYpe, 3aps/l M cujla TOKa B IIpolecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KOJIeOaHUH, (POKYCHOE PACCTOSIHUE M ONTHYECKas cuja
JIMH3BIL, TIPY OTIMCAHUH TPABIIILHO TPAKTOBATh (PU3WICCKHI CMBICT UCIIOB3YEMBIX BEIUYHH,
X 0003HAYCHHS W CIAWHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (H3MYECCKYIO
BEJIMYMHY C IPYTHMH BEJTHUYNHAMH,



OIMCBHIBATh HM3yYCHHbIC KBAHTOBHIC SIBJICHHS U IPOLECCHI, UCHONb3Yysd (U3NUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI U YacTOTa CBETA, SHEPTHUS U
UMIyJIbC (OTOHA, MEPHUOJ IMOJypachana, dHEPTus CBS3M aTOMHBIX sIep, NPU OMUCAHUU
MPAaBUJILHO TPAKTOBAaTh (PU3MUYECKUI CMBICI HCIIOIB3YEMbIX BEIUYMH, UX OOO3HAYCHUS W
€IMHUIIBI, YKa3bIBaTh (hOPMYJIbI, CBA3BIBAIOLINE NaHHYIO (U3NYECKYIO BEJIMUUHY C JPYTUMHU
BEIMYMHAMHU, BBIYUCIATH 3HaAUCHUE (PH3HMUECKON BETTMUUHBL;

aHAIU3UPOBaTh (PU3NUECKUE MPOIECCHl U SIBICHUS, UCIONB3YS (PU3MUECKHE 3aKOHBI U
NpUHLUIBL: 3akoH OMa, 3aKOHBI TOCIEOBATENbHOTO W TMapajlieNbHOTO COSAMHEHUs
MPOBOAHUKOB, 3akoH JDkoyms—JIeHiia, 3akOH JJIEKTPOMATHUTHONW WHAYKLUHU, 3aKOH
MPSIMOJIMHEWHOTO PACIIPOCTPAHEHHS CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETIOMIICHUS
CBeTa, ypaBHeHHe OiHmTelHa i ¢GorodddexTa, 3aKOH COXpaHEHHS DSHEPTHH, 3aKOH
COXpaHEHHUS] WMIYJbCa, 3aKOH COXPAHEHHs DIIEKTPHUYECKOTO 3apsia, 3aKOH COXpPaHCHHS
MacCOBOT'0 YHCIIa, TOCTyNaThl bopa, 3aKOH paJoaKTUBHOTO pacrhaja, MpH STOM pa3lindaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BhIPAXKEHUE U YCIOBUS (TPAHHULIBL,
00J1acTH) MPUMEHIUMOCTH;

OIpENENATh HalpaBJIeHUE BEKTOpa MHAYKIIMH MarHUTHOTO MOJISl IPOBOJIHUKA C TOKOM,
cuibl AMrepa u cuiibl Jlopenia;

CTPOUTh U OIIUCHIBATH H300pa)KEHUE, CO3/71aBaeMO€ IUIOCKUM 3€pKajoM, TOHKON
JIMH301;

pemiath pacy€THbIE 3aJa4dl C SBHO 3aJJaHHON (U3WYECKON MOJEIBbIO, HCIIONIB3YS
¢u3nyeckre 3aKOHBI W TPHUHILMIIBI, HA OCHOBE aHajM3a YCJIOBUS 3aJayd BbIOUpPATH
(bU3UYECKYI0 MOJIEIh, BBICIATh (DU3MUECKUE BETUIMHBI B (DOPMYIIbI, HEOOXOIUMBIE IS €€
pelieHusi, TPOBOAUTh pacuéThl W OLEHUBATh pPEaTbHOCTh MOJYYEHHOTO 3HAYCHUS
(hU3UYECKON BETTMUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BRICTPAUBATh JIOTHUECKU HEMPOTUBOPEUUBYIO HIENOUYKY
paccyXIIeHu ¢ OMopoil Ha N3yUeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKHE SIBIICHUS;

UCTOJb30BaTh TMPH pEUICHHHM YYeOHBIX 3a/7ad COBpPEMEHHbIE HWH(POPMAIMOHHBIE
TEXHOJIOTHH JUIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMHA U TIPEICTABIICHUS YIeOHOH 1
HAyYHO-TIONMYJISIPHON WH(OpMAIH, MOTYyYEeHHONW M3 Pa3IMYHbIX UCTOYHUKOB, KPUTHYCCKU
aHaJM3UPOBATH MOIYYaeMyt0 HHPOPMAITHIO;

OOBSICHATh TIPHHITUIBI JCUCTBUS MAIllUH, TPHOOPOB M TEXHHUYCCKHX YCTPOWCTB,
pa3nyaTh YCIOBHUS MX 0€30MaCHOTO MCITOJIb30BAHKS B IIOBCETHEBHOM KH3HH,

MPUBOIUTH MPUMEPHI BKJIa/Ia POCCUUCKUX H 3apyOeKHBIX YUEHBIX-PU3UKOB B PA3BUTHE
HayKH, B 00BSICHEHHE MPOILIECCOB OKPYKAIOIIEro MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETUYECKUE 3HAHHUS IO (U3UKE B IOBCEAHEBHOM >KU3HU I
oOecrniedeHnsi 6€30MaCHOCTH TPU OOPAIICHUH ¢ MPUOOPAMH M TEXHUIECKUMHU YCTPOICTBAMH,
JUIS COXpAaHEHHUS 3[0pOBbS M COOJIONEHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B
OKpYXaroUIen cpeae;

paboTaTh B Ipylnmne C BHIIOJIHEHHWEM pPa3IMYHBIX COLHUAJBbHBIX POJIEH, IIaHUPOBAThH
paboTy TpyIIbl, palliOHATIBHO PACHpEACSATh 00SI3aHHOCTU U IJIAHUPOBATDH JESTEIbHOCTD B
HECTaHJAPTHBIX CUTYallUsIX, aJleKBATHO OLIEHUBATh BKJIA] KaXK/IOTO U3 YYACTHUKOB IPYIIHI B
peleHne paccMaTpUBaeMOM MPOOIEMBI.
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