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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpPOBHSI Ha YpPOBHE CPEIHETO OONIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXXEHHM W TpeOOBaHUN K pe3yJbTaTaM
OCBOEHHSI OCHOBHOH 0Opa3zoBaTeinbHON mporpammbl, npenacraBieHHbix B OI'OC
COQO, a Ttakxke c yuéroMm (enepanbHOl pabouell MporpaMMmbl BOCIHUTAHUA H
KOHLEMIUU MpenojaBanus yyeOHoro npeamera «®Dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, peAIN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE POTPAMMBI.

Copnepxxanue mnporpamMMmbl 1O (U3MKE HampabieHO Ha (OpPMHpPOBaHUE
€CTeCTBEHHO-HAay4YHOU KapTUHBI MHpa oOyyatomuxcs 10—11 kimaccoB npu o0yueHun
ux (Qu3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO MOJAXO0/A.
[Iporpamma no ¢pusuke coorsercTByeT TpedoBanusim GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEIMETHBIM pe3yjbTaTaM OOYyYEHHMsI, a TAKKe
YUUTHIBAET HEOOXOAUMOCTh pEaM3alli MEXIPEIMETHBIX CBsi3ell (U3UKU C
€CTECTBEHHO-HAYYHBIMH yUeOHBIMH IIpeIMeTaMu. B Hell onpeaensitoTcsi OCHOBHbBIE
e U3ydeHus (GU3MKU Ha YPOBHE CpPEeHEro o01iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOEHUS Kypca (PU3MKM: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no usuke BKIFOYAECT:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (U3UKH Ha 6a30BOM YpPOBHE, B

TOM YHKCJIE TIPEIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueoHoro npeamMera «dusuka» 1o rojgam o0ydeHusl.

dusrka Kak Hayka O Hambojee OOIMMX 3aKOHAX MPHUPOJbI, BBICTYIAs B
KayecTBe yuyeOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3YIOIIHMA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE TIPOILIECCOB M SIBJICHUM, HM3y4aeMbIX XWUMHUEH, OWOJIOTHEH,
dbu3mueckoii reorpadueri w actpoHomuei. Vcmonb3oBaHME W AKTHBHOE
npUMeHeHne (U3MYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTUH B cpepe SIHEPTeTUKH, TPAHCIIOPTa, OCBOECHHUSI KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3a/JlaHHBIMU CBOMCTBAMH M Jpyrux. M3ydenue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJl B (POPMHUpPOBAHUE €CTECTBEHHO-HAYUYHOU KApTUHBI
Mupa oO0y4aromuxcs, B (OPMUPOBAHHUE YMEHHMH NPUMEHSATh HAYYHBIH METOA
MO3HAHMSI TP BBITIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUMA.

B ocHoBY Kkypca pu3HKu U1 ypOBHS CpEeIHET0 0011ero 00pa3oBaHus MOI0KEH
pAI UAEH, KOTOPbIE MOKHO pacCcMaTpuBaTh Kak MPUHLUIIBI €r0 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pa3AesioB (DU3UKH, BKIIOYAET KaAK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HEW MaTepuan Kypca (QU3UKHU
o0beUHEH BOKpPYr (¢u3MuUecKuX Teopuidl. Benymmm B Kypce sBIsercs
(opMHUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILECTBE U
ToJe.

Hoes eymanumapuzayuu. EE peanuzanusi Npeanosaraet HCIOJIb30BaHUE
IYMaHUTApHOTO TNOTEHIHMaNa (PU3NYECKOHM HAyKd, OCMBICIEHUE CBSI3U Pa3BUTHS
($u3KKYU C pa3BUTUEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU NPOoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc dusuku npejnonaraet 3HaKOMCTBO
C IIHUPOKUM KPYTrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPUIONKEHUN U3YUEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanu3yeTcsi TOCPEICTBOM BBEIEHUS JJIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHHKHM W TEXHOJIOTHM, a Takke OOCYXICHUS
po0JIeM palMOHAIIBHOTO MTPUPOAOTIOIB30BAHMS M SKOJIOTUYECKOM 0€30MacHOCTH.

Crep:XKHEBBIMH dJIEMEHTaMH Kypca (DM3MKM Ha YpPOBHE CpEIHEro oOIIero
oOpa3zoBaHus SBIAOTCS (pusmueckue Teopuu (hopMHpOBaHUE MPEICTaBICHUN O
CTPYKTYpE MOCTPOCHUS (PU3MUECKOU TEOpUH, poiiu (HYHIAMEHTAIBHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSIX O IPUPOE, TPAHUIIAX TPUMEHUMOCTHU
TEOpUH, JJIs OMUCAHUSI €CTECTBEHHO-HAYYHBIX SIBIICHUN U MTPOLIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (DU3UKU peanu3yercs Mpexie
BCEro 3a CU€T OpPraHu3alliy SKCIEPUMEHTAIBHOU AESITEIbHOCTH 00YyYaroluxcsl.
J1i1st 6a30BOr0 ypoBHS Kypca (GU3UKU — 3TO UCIOJIb30BaHUE CUCTEMbI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOTpaMMe
no ¢usznke oObEIMHEHBI B OOIIMH CIUCOK YYCHHYECKHX IMPAKTHYECKHX PaldoT.
Boienenne B ykazaHHOM TiepedHe JabopaTOpPHBIX padOT, MPOBOAUMBIX IS
KOHTPOJISI ¥ OLICHKH, OCYIIECTBIISIETCS] yYaCTHUKAMHU 00pa30BaTEIBLHOTO MpoIecca
UCXOJII M3 OCOOCHHOCTEH IJIAaHMPOBAaHUS M OCHaIIeHWs kabuHeta (usuku. [Ipu
TOM O0ECHEeUMBAETCs OBJaJACHHE OOYy4YAIOUIUMHCS YMEHHSMH IPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, HCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYHUH U
ITIOCTAHOBKY OIBITOB 10 MPOBEPKE MPEIIT0KEHHBIX THIIOTES.

bonbiioe BHUMaHKE YAEISIETCS PEIIEHUIO paCUETHBIX U KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM A5t pacu€THBIX 3324 MPUOPUTETOM SIBJISIFOTCS 3aJ]a4U C SIBHO 3a/1aHHOM
¢u3nyeckoli MOMAENBIO0, TO3BOJIAIONIME MPUMEHATh HW3YUYCHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaK W HHTETPUPYS 3HAHUSA W3
pa3HbIX pasnesnoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3aJjaHUs Ha
OOBSICHEHHE MpPOTEKaHUsl (U3NYECKUX SBJICHUH M MPOLIECCOB B OKPYXKAIoUIei
XKU3HHU, TpeOyrolue BbIOOpa (PU3MYECKONW MOJAENH [JIsi CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapakKTepa.



B cootBerctBuu ¢ TpedoBanussMu @I'OC COO k MaTepuasbHO-TEXHUYECKOMY
oOecreueHuto y4yeOHoro mpouecca 0a30Bbld YpOBEHb Kypca (DU3UKH HA ypOBHE
cpeaHero o0O1ero oOpa3oBaHUsl JOJDKEH H3Yy4yaThCsl B YCIOBUSX MPEIMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBHSX HMHTETPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKIa. B xkabuHeTe QU3MKU JOIKHO OBITH HEOOXOJIHUMOE
nabopatopHoe O00OpyAOBaHWE JJIS BBHINMOJHEHUS YKa3aHHBIX B MPOTpaMMe IO
(u3KKe yYEHUYECKUX MPAKTUUYECKUX PaOdO0T U JEMOHCTPAIMOHHOE 000PYyI0OBaHUE.

JleMoHcTpanmoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIbHOW JIOCTaTOYHOCTH U  OOECHEeYMBAeT IOCTAaHOBKY
NEPEeUnCICHHBIX B MporpamMMe 1o (U3MKE KIHOYEBbIX JAEMOHCTpaluuid s
UCCJICIOBAaHUSA  HM3Y4YaeMbIX SIBJIEHUH M  MPOILIECCOB, HOMIUPUYECKUX U
(dyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUN.

JlaGopatopHoe 000pyIOBaHUE I YUYEHMYECKHX MPAKTUYECKUX padoT
dopMupyercst B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeUMBaETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydarouiuxcs. TeMmarnyeckue KOMIUIEKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JIOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE ITUPPOBBIX JTa00PATOPHIA.

OCHOBHBIMM LIETISIMU U3y4eHUs! GU3HUKH B 00111eM 00pa30BaHUU SBIISIOTCS:

e (opMupOBaHHE HHTEpeca MU CTPEMJIEHMsI OOYYarOIIMXCS K HAYyYHOMY
U3yYEHUIO TNPUPOABI, Pa3BUTHE HX HHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE IPEICTABICHUNA O HAYyYHOM METOJIe MO3HaHus U (HopMHUpOBaHUE
UCCIIEZIOBATEIBCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBJICHUSM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yiibTaTa U3yueHUs: OCHOB
CTPOCHHS MaTepuu U QyHIaMEHTAIHHBIX 3aKOHOB (DU3UKY;

e (¢dopMUpOBaHHE YMEHUN OOBSCHATH SBJIEHUS C HCIOJIb30BAaHUEM
(¢u3nyecKux 3HAaHUN U HAY4YHBIX JIOKA3aTEIbCTB;

e (dopMUpOBaHUE MTPEJICTaBICHUNA O PO (U3UKU IS PAa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHl.

JocTrkeHnue 3TUX Lened o0ecrneunBaeTcs pelIeHUEM CIIEAYIOUUX 3a7ad B

npolecce U3y4eHus Kypca (pU3MKU Ha YPOBHE CpPeIHEro o0Iiero oopa3oBaHus:

e TpUOOpETEeHHE CUCTEMBI 3HaHUH 00 O0IIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJEKYISApHYI0 (QHU3UKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPOPHU3UKH;

e (dopMUpOBaHHE YMEHUU TIPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OoOBbsiICHEHHsI (PU3UYECKHX SBICHUA B TPUPOAE U JUISL TPUHATHS
MPAKTUYECKUX PELICHHUI B MIOBCEIHEBHOM KU3HU;



e OCBOEHHME CHOCOOOB pEUICHUS pa3IUYHbIX 3a7Ja4 C SIBHO 3aJaHHOU
(¢uznueckoll MOJENbI0, 3aJad, MOJpPa3yMEBAIOLIUX CAMOCTOSTENbHOE
co3gaHue GU3NUECKOW MOJENH, aJIeKBAaTHOW YCIOBUSM 3a]1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB U MPHUHIUIOB JICHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPY>KAIOILYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITENIbHOIO IJIAHUPOBAHMS U TPOBEICHUS
(u3MUECKUX HKCIEPUMEHTOB, aHalIW3a W HMHTEepIpeTauuu UHGOpMAaIUy,
OTpeJIEIeHHs] IOCTOBEPHOCTHU MOJYYEHHOT'O Pe3ysbTaTa;

e CO3[IaHUE YCIOBUU NJISi PA3BUTHSI YMEHHHN MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPUYECKOU J€ATEIHHOCTH.

Ha wusyuenne Qusuku (6a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro

oOpazoBanus otBoauTCs B 11 Kitacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemsiii B mporpamMmme 1o (U3MKE TNEpeueHb JabopaTOpPHBIX U

NPAKTUYECKUX padoOT SBIAETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JElaeT BbIOOP
NpoBeJIeHUsT JIa0OpaTOPHBIX PAOOT W OMBITOB € YYETOM MHIUBHIYaTbHBIX
0COOEHHOCTEH 00yYaloIIUXCSl.



COAEPKXAHUE OBYUYEHUA

Paznen 4. DiieKTpoAUHAMHUKA

Tema 3. Macnummnoe nojye. I1eKmMpoOMazZHUMHAA UHOYKUUSA

IlocTositHHBIC MaruuThl. B3anMoielicTBHE TOCTOSHHBIX MArHUTOB. MarHuTHoe
rosne. Bekrop MarHuTHOM MHAYKUUU. [IpyHIMI Cynepro3uiiny MarHUTHBIX NOJIEH.
JIuHMM MarHWTHOW WHAYKUMH. KapTuHa JMHWUKA MAarHUTHOW WHIYKLIMHU TOJIS
MOCTOSIHHBIX MarHUTOB.

MarautHoe T10J€ MPOBOJHMKA C TOKOM. KapThHa JWMHUAN WHIYKIIUU
MAarHUTHOTO TOJS JJIMHHOTO MPSAMOIO IMPOBOJAHUKA M 3aMKHYTOrO KOJBIIEBOTO
MPOBOJHUKA, KaTylIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue npoBOTHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HanpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM mosie. PaGora cuiibl JlopeHiia.

SlBneHne BIEKTPOMAarHUTHOM WHAYKUUM. [lOTOK BEKTOpa MarHUTHOM
WHJYKIUU. OJEKTPOABWKYIAST CWJIA HWHAYKIUMHA. 3aKOH JJIEKTPOMAarHUTHOU
unaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe IMoje. OIESKTPOABMXKYIIAS Cuia HHAYKIUU B
IIPOBOJIHUKE, IBMKYILIEMCS TTOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenua.

NHnykTUBHOCTh. SIBI€HME CAaMOMHIYKIUH. OJIEKTPOJABHKYINAs CHJa
CaMOWHIYKIIHH.

DHEpPrusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHU4YecKne yCTpOWCTBA M TMPAKTUYECKOE IPUMEHEHHUE: TOCTOSHHBIC
MArHuThl, JJECKTPOMATHUTHI, SJICKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUIl, HTHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHOYKIIMY MAarHUTHOTO TIOJISL.

B3aumopelicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBiIeHUE 3NEKTPOMArHuTHOW MHIYKIIUU.

[IpaBuno Jlenna.

3aBUCUMOCTbD 3JIEKTPOABIKYIIEH CUJIbI MHAYKIHH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHME CaMOMHAYKIINH.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuol

N3ydyeHrne MarHuTHOTO MOJISE KATYIIKHA C TOKOM.



NccnenoBanne neicTBUS MOCTOSHHOTO MAarHUTa Ha PaMKy € TOKOM.
HccnenoBanne sSBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paspnen 5. KoneOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KONEOAHUS

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUS.
I"apmonnyeckue konedanus. Ilepumon, yactora, amrMTyaa U ¢asza KojgeOaHHi.
IIpyXVHHBIN MasATHUK. MareMaTUUYEeCKUM MasTHUK. YpPAaBHEHHUE TapMOHHYECKHUX
konebanuii. [IpeBpalilieHre YHEPruu MpU rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JEKTPOMATHUTHBIE KOJIeOAaHUS B
UJCAIbHOM KOJeOAaTebHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHMYeCKUMU U
ANEKTPOMAarHuTHeIMU  Kojiebanusimu. @dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPrUU B UJEATBHOM KOJieOaTeIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaronux Kojie0aHUAX. BbIHYXI€HHbIE MEXaHUUECKHE
kosnieOanus. Pezonanc. BeiHy X /1€HHBIE 37I€KTPOMAarHUTHBIE KOJIEOAHUSI.

Ilepemennbiii  TOK. CUHYyCOMAAQIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUIMTYIHOE W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA WU
HaIPSKEHUS.

Tpancpopmatop. IlpousBoncTBo, nepenaya u MoTpedsICeHUE IEKTPUUECKOMN
DHEPruu. DKOJIOTHYECKHE PUCKH IPU NPOU3BOACTBE EeKTpodHepruu. Kymbprypa
UCIIOJIb30BAHMS JJIEKTPOIHEPTUU B ITOBCEIHEBHOM KU3HU.

TexHuueckne yCTpoWcTBa M NPAKTUYECKOE IPUMEHEHHE: JIICKTPUYECKUI
3BOHOK, F€HEPATOP IIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojieOaTeabHONW CHCTEMBI (TPYKUHHBIA I
MaTeMaTUYE€CKUI MAsITHUK).

Hab6mronenne 3aTyxaronmx KojaeOaHui.

HccnenoBanue CBOMCTB BRIHYKIEHHBIX KOJICOaAHUT.

Ha6monenue peonanca.

CB0OOOIHBIE TIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCUMOCTH CUJIbI TOKA M HAMPSKEHUSI OT BPEMEHU) JJIS
AIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu moclieIOBaTEIbHOM COEAUHEHUHM PE3UCTOpa, KaTyIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IUHUY 3JIEKTpOoIiepeIayuu.

Vuenuueckuii sxcnepumenm, 1abopamopHsie padbomuvl

HccnenoBanne 3aBUCMMOCTH TIEpHOJA MaJIbIX KOJEOaHWI Tpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

UccnenoBanue nepeMeHHOT0 TOKA B LIETIH U3 TIOCJIEI0BATEILHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYyIIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 3J1eKmpoMazHuUmMHbsle 60JIHbL

Mexannyeckue BOJIHBIL, YCIOBHS pacnpoctpanenud. llepuon. Cxopocth



pacrnpoCcTpaHeHuss M JJuHA BOJIHBL. [lomepedHble W TNPOJOJBHBIE  BOJIHBIL.
WuTteppepentus u nuPpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ['poMKoCTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

OJEKTPOMATrHUTHBIE BOJHBL. Y CIOBUS M3JYYEHUS DJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuenTtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoOiCTBa
AIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpEJOMIICHUE, NoJsipu3auus, Judpakuus,
unTepdepenurs. CKopocTb 3I€KTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [[pUMEHEHHE DIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUIMIIBI paguOCBA3U U TeNEeBUACHUS. Panronokanus.

DJIEKTPOMATrHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEN CPEIBI.

TexHuuecknue yCTpOWCTBA M IPAKTHUYECKOE NPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas IUArHOCTUKA B TEXHUKE M MEAULMHE, panap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoCcTpaHEHUE MOMEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne untepdepeninu u Audpakiiny MeXaHU4eCKUX BOJTH.

3BYKOBOM pPE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYION U
4acTOTOM KoJieOaHUH.

NccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, PETIOMIIEHUE,
noJisipu3anus, Tudpakius, HHTephepeHIns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMonuHENHOE pacnpoCTpaHEHHE CBETa B
ogHopoaHou cpene. JIydy ceera. ToueuHbIli HCTOYHHK CBETA.

Otpaxenue cBera. 3aKOHbBI OTpakeHHs cBera. [locTpoeHue m3oOpaxeHui B
IJIOCKOM 3€pKalie.

[Ipenomiienue cBeta. 3aKOHBI NPEIOMIIEHUS CBETAa. AOCOIOTHBIN MOKA3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpeaenpHbld yroa mOJHOTO
BHYTPEHHETO OTPAKEHUSI.

HNucnepcus cseta. CiioxHbIN cocTaB O0enoro cBeta. L{Ber.

Cobwuparomiue 1 paccenBaroniie TuH3b1. ToHkas muH3a. @OKYyCHOE pacCTOSTHUE
U ONTUYECKAasl cujia TOHKOM JuH3bL. [locTpoeHue n3o00pakeHuil B coOMparomux u
paccenBarOnX JuH3ax. @opmyia TOHKOW JIMH3BIL. Y BEIMYEHUE, 1aBAEMOE JINH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBast ontuka. HWurepdepenunss cera. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOmoOAEHUST MAKCUMYMOB M MHUHHUMYMOB B UHTEpP(EPEHIIMOHHOM
KapTHUHE OT ABYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakuuonHas pemérka. YclIOBUE HaOIIOJEHUS
[JIABHBIX ~MaKCUMyMOB TIpU NaJE€HUM MOHOXPOMATHYECKOrO0 CBETa Ha



IU(GPaKUUOHHYIO PEIIETKY.

ITonspusanus caera.

TexHuuyeckne ycTpoilcTBA M MNPAKTHYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢oToanmapar, NPOEKIMOHHBIA amnmapar, MHUKpPOCKOIN, TEJIECKOI, BOJOKOHHAs
OMNTHKA, TU(PpaKIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEHOE pacHpOCTpAHEHHE, OTPAXKEHUE U TMPEJIOMIICHUE CBETa.
OnTuueckue npuOopsI.

[lonHoe BHYyTpeHHEE OTpakeHne. Mojelb CBETOBOAA.

Uccnenosanue cBOCTB M300paxKeHU B JIMH3AX.

Mopaenu MUKpOCKONa, TeJIeCKOoIIa.

HaGmonenune natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmronenue nucnepcuu cBera.

[lony4yeHue ciekTpa ¢ MOMOIIbIO MPU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmonenue nonsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3mepeHue mokasaresns mpeioMIICHUS CTeKJIa.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.
HaGmonenue nucnepcun cBera.

Paznen 6. OcHOBBI clIeIMATBLHOM TEOPUH OTHOCUTEILHOCTH

['paHuIIbl TPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. [oCTyaTel crieruanibHON
TEOPUH OTHOCUTEIBLHOCTU: MHBAPHUAHTHOCTh MOIYJSl CKOPOCTH CBETa B BaKyyMe,
MPUHILMI OTHOCUTEJIbHOCTH DUHILITEHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH U COKpalICHUE
TUTVHBI.

DHeprus v UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPrUEd U UMITYJIbCOM PEISTUBUCTCKOW YaCTULBI. DHEPrus
MTOKOSI.

Pasznen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmovl K6AHMOBOU ONMUKU

®otonsl. ®opmyna [Inanka cBs3u sHEprunM (HOTOHA C €70 YACTOTOW. DHEPTHUS
U UMITYJIbC (DOTOHA.

Otkpeite u uccienoanue Gporodrpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dorordbdexra. YpaBuenue DitHmtertHa mis hotodddexra. «KpacHas rpanHuiiay
dboToaddekra.

Hasnenue ceeta. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue ycCTpoWCTBA M MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,



dboToaTuuk, coiHeuHas 6arapesi, CBETOAUO/I.
Jlemoncmpayuu
®otor(ppeKT Ha yCTAaHOBKE C IIMHKOBOM IMJIACTUHOM.
HccnenoBanue 3akoHOB BHEIIHETO (GOTOADPeKTa.
Cseronuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnwiTel Pesepdopaa mo paccesHUIO o -YaCTHIL.
[lmanerapnas moxpens aroma. llocrymarel bopa. M3nydeHune u moriouieHue
(GOTOHOB MpU MEepexoje aToMa C OJHOTO YPOBHSI IHEPruM Ha Apyroil. Bumaswl
criekTpoB. CIIEKTp ypOBHEW SHEPTUU aTOMa BOJAOPOA.
BonHoBsie cBoiicTBa yactull. Bonnsl ne bpoitnsa. KopnyckyispHO-BOJIHOBOM
TyaJli3M.
CrnoHTaHHOE U BBIHYKIEHHOE U3JTy4YCHUE.
TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.
Llemoncmpayuu
Mopguens onbita Pesepdopaa.
Ornpenenenue JIMHBI BOJHBI JIa3epa.
HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHie pabomol
HaGmronenne nuHe9aToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JI0KAa3bIBAIOIINE CIO0XKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoaktuBHOCTU. OnBITEI Pe3epdopaa mo onpeneseHnto cocraBa paiuoakKTHBHOTO
uznyuenusa.  CpoiictBa  ambda-, Oera-, ramMma-usnydeHus.  BrusiHue
PaIOaKTUBHOCTH Ha KHUBbIE OPTAHU3MBI.
OtkpeiTHEe TIpoTOHA W HelTpoHa. HykmonHas monens siapa [eiizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio saapa. M30Tomnsl.
Anbda-pacnan. ONEKTpPOHHBIM W TO3UTPOHHBIM Oeta-pacnaa. [amma-
U3JIy4yeHue. 3aKOH paJuOoaKTUBHOTO pacraja.
DHeprusi CBSI3M HYKJIOHOB B sipe. SAaepubie cuibl. Jledext maccsr simpa.
SnepHble peakuuu. /leneHue u cCUHTE3 €.
Anepubiii peaktop. TepMosiaepHbiii cuHTe3. [IpoOemMbl U MEPCIEKTUBBI
SIEPHON SHEPreTUKU. DKOJOTMUECKUE ACIEKThI SAEPHON SHEPreTUKHU.
DneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.
Mertobl HAOIIOAEHUS U PETUCTPALIMK SJIEMEHTAPHBIX YACTHII.
dyHIaMeHTaIbHbIe B3auMoJencTBUS. EAMHCTBO (hr3nyecKoil KapTUHBI MUpa.
TexHrnueckne yCcTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: JTO3UMETP, KaMmepa
BuiibcoHna, siaepHblid peakTop, aToMHasi bomoa.
Jlemoncmpayuu



CuéTuMK MOHU3UPYIOMIMX YACTHUII.
Yuenuueckuii sxcnepumenm, rabopamophuvie pabomol
HccnenoBanue TpeKkoB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3jen 8. DiieMeHTBI aCTPOHOMUHU U ACTPOPUNKHU

Drtansl pa3BUTHS aCTpOHOMUU. [IpuKiIaniHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nnoro nHebGa. Co3Be3ausi, sipKkue 3BE3NBI, IUIAHETHI, UX BHANMOE
JIBIOKCHUE.

ConHeyHas cucteMa.

Connne. ConHeuHast akTUBHOCTb. VMcrounuk sHeprum CoJsiHIIAa U 3BE3.
3BE3bI, UX OCHOBHBIE XAapAKTEPUCTUKHU. [[MarpamMma «CHEKTpajdbHbIA KlIacc —
CBETHMMOCTB». 3BE31IbI TJIABHOM IIOCIEAOBATCIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY JIJIS 3BE€3]] [JIaBHOM MOCIIEI0BATEIbHOCTH. BHyTpEeHHEE CTpOCHHUE

3BE37. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunsiii [TyTe — Hama ['amaktuka. [lomoxenune u naemxeHue ConHLA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHBIE ABIPHI B siApax
rajgakTuK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab60ma. Pazberanue rajakTuk.
Teopust bosbiioro B3peiBa. PEMKTOBOE U3ITyYEHHE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo6iiemMbl aCTPOHOMUM.

Vuenuueckue nabnooenus

HaGmronenus HeBOOpYKEHHBIM TJ1a30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOXKEHUH /I ONpe/ieNIeHUs MOJI0KEHUsI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3aus1 CEBEpHOIO MOTYIIAPUS U SIPKUE 3BE3/IBIL.

Hab6monenus B Teneckon Jlynsl, mnaner, Maeunoro ITyTu.

O6o0maromiee NOBTOPEeHUE

Pons ¢usukm wu acTpoHOMHHM B IKOHOMHYECKOMW, TEXHOJOTHYECKOM,
COIMAJILHOM M 3TUYECKOM chepax AesITeNIbHOCTH YeTOBEKa, POJIb K MECTO (PU3UKH U
ACTPOHOMHH B COBPEMEHHOW HAyYHOUW KapTHHE MUPA, POIb (PU3NIECKON Teopuu B
dbopMuUpOBaHUY MPEACTABICHHUHN 0 GU3HMUECKON KapTUHE MUPA, MECTO (hU3UIECKOM
KapTUHBl MHpa B OOWEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUIN O TPUPO/IE.

Me:xxknpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 06a30Boro ypoBHs B 11 Kjacce OCYIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEIMETHBIX CBA3€M € KypcamMu MaTE€MaTHKH,
OMOJIOrH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemmnvle nousmusi, CBA3aHHbIE C W3YYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBIICHHE, Hay4yHbI (akt, rumore3a, Qu3nyueckas BEJIUYMHA, 3aKOH,
Teopusi, HAOIIOIeHNE, SKCIEPUMEHT, MOJICTUPOBAHUE, MOJIE]Ib, U3MEPEHUE.



Mamemamuka: peumieHHE CHUCTEMbl yPABHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIWH HA OCH KOOPAMHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTapHBIX (YHKIUMN, NpPHU3HAKU TMOJI00US TPEYroJbHUKOB,
ompeiesieHne IIOMaAH TUIOCKUX GUTryp U 00bEMa Ted.

buonoeus: »snekTpudeckue SIBJICHUS B KUBOW MpHUPOJE, KoyieOaTelbHbIe
JIBUKECHUS B )KMBOU MPUPOJE, ONITUYECKUE SIBICHUSA B )KUBOU MPUPOJE, IEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHHUE aTOMOB U MOJIEKYJ, KPUCTAJNIMYECKAsA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTALTNUECKON PEIIETKH, CIEKTPAIbHbIN aHATH3.

I BOZPCZQbM}Z.' MarduTHBIC IIOJIFOCA 3CMJ'II/I, 3aJIC)KM MATrHUTHBIX PV,
(I)OTOC’BéMKa 3eMHOM MOBCPXHOCTH, ITPCACKA3AHUC BCMHeTpHCeHHﬁ.

Texuonocusi: NUHUU JJICKTpoIricpeaad, TCHEPATOp MCPCMCHHOI'O TOKa,
QJICKTPpOABUTATCIIb, WHAYKIOMWMOHHAA TII€Yb, paaap, pa)II/IOHpI/IéMHI/IK, TCJICBHU30D,
AdHTCHHA, TGJ'IG(i)OH, CBI’I-HGIIB, HpOGKHHOHHBIfI arIapar, BOJIOKOHHAsdA OIITHUKA,
COJIHCYHAaA 6aTapesl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30OBAHUA

OcBoenne yueOHoro mpenMera «®Pusmkay Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTUKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIC PE3YyJbTAThl OCBOCHUSI yUeOHOro mnpeaMera «Ou3rKay JTOIKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOJCTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIIMEN JIUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacHIupeHue >KU3HEHHOTO
OTIBITa W OTBITA JEATEIHHOCTU B IMPOIECCE pealn3allii OCHOBHBIX HaIpaBICHUN
BOCITUTATEIILHON JICSITEIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaaaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKTAHCKON MO3UIIMU 00YUYarOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIBHOCTh B MHTEPECAX IPaKIaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJIEUCTBOBATh C COLMAIbHBIMA HHCTUTYTaAMU B COOTBETCTBUH C
uX (QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

c(hOopMHUPOBAHHOCTh POCCUMCKOMN TPaKJaHCKOW UICHTUYHOCTH, TATPUOTH3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00JaCTH (U3UKU U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE€ B
NESATENbHOCTHA YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAYyIIErO;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIECHHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) TpyA0BOr0 BOCIIUTAHMS:



MHTEpPEC K pa3IMuHbIM cdepam NpodhecCHOHATBHON NeATeNbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM U TEXHUKON, YMEHHE COBEpLIATh OCO3ZHAHHBINA BHIOOP
Oynymuieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JIacTH
(bU3UKH HA IPOTSP)KEHUH BCEH KU3HU;

6) PK0JIOrH4eCKOro BOCIIUTAHHUSA :

c(OpPMHUPOBAHHOCTh 3KOJIOTMYECKONU KYJIbTYphl, OCO3HAHHE TJI00aIbHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUM B OKPYXKAKOLIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JEeATeTbHOCTH SKOJOTHYECKON HANpaBIE€HHOCTH Ha
OCHOBE MUMEIOIIUXCS 3HAHUM 110 QUBHKE;

7) HEeHHOCTH HAYYHOI'O MO3HAHMSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3MUECKON HAYKH;

OCO3HAHHME LIEHHOCTH HAay4YHOW JEsTeNIbHOCTH, TOTOBHOCTH B TPOIECCE
U3Yy4YeHHs (PU3UKHU OCYIIECTBIIATH MPOSKTHYIO U UCCIIEIOBATENBCKYIO JAEATEIHHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Ba3oBble Jornueckue a1eMcTBHUSA:
CaMOCTOSITEIbHO  (popMynmMpoOBaTP W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LEIN JAEATCIbHOCTH, 3aJlaBaTh MapaMeTPbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH  3aKOHOMEPHOCTH W MNPOTHUBOPEUMS B  pacCMaTpUBAECMbBIX
(bu3HUECKUX SIBICHUAX;
pa3pabareiBaTh IIAH pEHIeHUs MPOOJIEMBbI ¢ YYETOM aHajan3a HMEIOLTUXCS
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKHU MOCJIEACTBUN AEATEIBHOCTH;
KOOPJAWHUPOBATH U BHITIOJHATH pabOTY B YCIOBUSIX PeaIbHOTO, BUPTYAJIHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILJICHUE TTPH PEIICHUH )KU3HEHHBIX MTPOOIEM.
ba3oBble ucciieqoBare/ibCKue JIeiCTBUA:
BJIaJIETh HAYYHON TEPMHUHOJIOTUEH, KIIFOUYEBBIMU MOHATUAMU U METOAAMH
bu3nUecKol HayKH;



BJIJIETh HABBIKAMH Y4€OHO-HCCIIEIOBATEILCKON M MPOCKTHOU AESTENIbHOCTH
B 00ylacTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY MOHUCKY
METOJIOB peIIeHHs 3a4ad (U3HUECKOTO COACP)KAaHUS, MPUMEHEHUIO Pa3IUYHBIX
METO/IOB ITO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH 110 TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETaly, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3jIMYHBIX Y4eOHBIX
CUTYallUsIX, B TOM YKCJIE MPU CO3JJaHUU YUYE€OHBIX TPOEKTOB B 00s1acT (PU3UKY;

BBISIBIIATh TIPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyalIM3WpPOBATh 3ajady,
BBIJIBUTATh THIIOTE3y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a]]aBaTh MMapaMETPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE pEIIEHUS 3aJayd  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOPMYIHpPOBATh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOMN
AESITeILHOCTH, B TOM YHCJIC IPU U3YUYECHUN (PUHKH;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTHh 3HaHUS 1O (U3UKE B MPAKTUIECKYIO 00IacTh
KHU3HEICSITCTLHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OPUrHHAIBHBIE MTOIXO0/bl U PELLICHUS;

CTaBUTb MIPOOJIEMBI U 3a/1a4H, JOIYCKAIOL1E aIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ undopmanueii:

BJIJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALUU (PU3NYECKOIO COACPKAHUS U3
HUCTOYHMKOB Ppa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBIATh IOMCK, aHAJIU3,
CUCTEMAaTH3allMI0 U HHTEPIpEeTalnio0 MH(OPMALMK Pa3IUYHbIX BUAOB U (GopM
HpeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaLUY;

UCMOJb30BaTh  CpeACcTBa  MHPOPMALMOHHBIX M  KOMMYHHKAIlMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX
3aJa4 ¢ COOII0IEHNEM TpeOOBaHUM SPrOHOMUKH, TEXHUKU 0€30M1aCHOCTH, TUTUEHBI,
pecypcocOepexeHrs, MPaBOBBIX M ATHYCCKUX HOPM, HOPM HH(POPMAITMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEp)KaHUs B Pa3NU4HBIX (popmaTax c
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LIEJIEBOW ayJUTOPHH, BRIOUPAs ONTUMAIbHYIO
dopmy npeacTaBICHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE AeICTBUS:
OCYIIECTBIISITH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MJIUKTHBIX CHUTyallUd W  CMAr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3jaraTb CBOXO TOUYKY 3pEHHUSA C MCIIOIB30BAaHUEM
SI3BIKOBBIX CPE/CTB;

[IOHUMAaTh U MUCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBHI C y4€TOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YIEHA KOJUIEKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJAVMHUPOBATH JEUCTBUA MO €€ NOCTUKEHUIO: COCTAaBIIATH IUIAH JEUCTBUHU,
pacupenensaTh poiv € Y4E€TOM MHEHMM YYaCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KaXJAOT0 YYaCTHUKA KOMaH/Abl B 00U
pE3yNbTAT MO pazpabOTaHHBIM KPUTEPUSIM;

IpejjaraTb HOBBIE MPOEKTHI, OLEHHUBAThb MACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYalUsIX, IPOSBIIATH TBOPUECTBO U BOOOpAXKEHUE, OBITH HMHUIIMATUBHBIM.

PeryasiTuBHbIE YHHMBEpPCAJIbHbIE YUYeOHbIE eiiCTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBJISATH MMO3HABATENbHYIO ACSTENBHOCTh B 00JIaCTH
GU3MKH W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIIEHUS PACUETHBIX M KA4E€CTBEHHBIX
3aj1ay, TUTaH BBIMOJTHEHUS MTPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a peLIeHuE;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWIMU B 00JaCcTH
(bu3HUKY, TOCTOSTHHO MOBHIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJILHbI HHTEJLJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIQ/JICTh ~ HABBIKAMH  TIO3HABATEIHHON  pediekcud KaKk  OCO3HAHUS
COBEpIIAEMBIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaTOB U
OCHOBaAHU;

WCIIOJIb30BaTh NMPUEMBI peieKCUU IJis OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
peLICHUS;



YMETh OIICHMBAaTh PHUCKHM W CBOCBPEMEHHO IMPUHUMATH PEMICHUS 0 HX
CHIKCHHIO;

MPUHUMATh MOTHBBI W apPTyMEHTBI JPYTHUX TMPU aHAIU3E pPEe3yJbTaTOB
NeSATEHHOCTH;

NPUHUMATH ce0sI, MOHUMAasi CBOM HEAOCTATKH U JJOCTOMHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTBl JAPYTHX TIPH aHalu3e pe3yIbTaToOB
NESATEHHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OIMIUOKH.

B mporiecce m1OCTHXEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI TI0
buzuke I ypoBHS cpeaHero oOmero 00pa3oBaHUS Yy O0Oydaromuxcs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEIIIEKT, TIPEATOIar afoIIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIETO CIIOCOOHOCTh TTOHUMATh CBOE AMOIIMOHATIBLHOE
COCTOSIHWE, BUJCTh HANPABICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHAIIBHON CQepHl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETYyJIUPOBAaHMS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJaNTHPOBATBCA K
SMOIMOHATBLHBIM H3MEHEHHUSM M MPOSIBIISITE THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNId U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE [EWCTBOBATh HUCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIIBHOE COCTOsTHUE
IpYTuX, YYUTBIBATh €ro TMpPU OCYIIECTBICHUM OOIIEHHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COIIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C APYTUMH JFOJIbMU, 3a00TUTHCS, TIPOSBIISATh HUHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI
K konmy o0y4yenus B 11 kjiacce nmpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUIA:

JEMOHCTPUPOBATh HA TMPUMEPAX POJb U MeCTO (U3UKKM B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4yHOW KAapTUHBI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTHM, B IMPAKTUYECKON IESATEIBHOCTH JIOJEH, LUETOCTHOCTh M €IUHCTBO
buznuecKkoi KapTUHBI MUPA;

YUHUTHIBATh TPaHULBl TNPUMEHEHHUS] H3YYEHHBIX (U3UYECKUX MOJEINEeH:
TOYEYHBIN JEKTPUUECKHUM 3aps, JIyd CBETA, TOUCUHbIA UCTOYHHUK CBETA, SJICPHAS
MOJIeb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTrO sipa MpU PEIIeHUH (PU3UUIECKUX
3aj;ay;

pacro3HaBaTh (QpuU3HUECKUe SIBICHUS (MIPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHU M KBAHTOBOW (DU3UKU: 3JIEKTPUUECKasi MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHUCTBUSA TOKA, B3aUMOJICHCTBUE



MarHuTOB, JJICKTPOMAarHUTHAas WHIYKIWS, JACHCTBHE MArHUTHOTO TIONS Ha
MPOBOJHUK C TOKOM M JABWKYIIMICS 3apsiji, JJICKTPOMArHWTHBIE KOJeOaHUS H
BOJIHBI, TPSIMOJWHEHHOE pAacIpOCTpaHeHHE CBETa, OTPaXKCHHE, NpPETIOMIICHHE,
uHTeppepeHnrsi, audpaknouss W TOJApU3AIUsS  CBETa, JTUCIEPCUS  CBETa,
doToanekrpuueckuii 3pdekt (pororddekT), cBeToBOE NaBICHUE, BOSHUKHOBEHHE
JUHEHYATOrO0 CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHAS

PaauOaKTUBHOCTH;
ONMKCHIBaTh W3YYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  TPOBOAUMOCTb  PA3JIMYHBIX  Cpel) U

AJIEKTPOMArHUTHBIC SBJICHUS (MPOIECCHI), HMCIOJIb3Ys (HU3UYECKUE BEITMYUHBI:
ANEKTPUUECKUM 3apsjl, CUJia TOKa, 3JIEKTPUYECKOE HANpsLKEHHE, AJIEKTPHUUECKOe
COMPOTHUBJIEHHE, PAa3HOCTh MOTEHIMAIOB, 3JEKTPOJBIDKYIIAas cuia, paboTa Toka,
UHIYKIUST MAarHUTHOTO TMOJs, cuia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTYIIKA, SHEPrusl JIEKTPUYECKOT0 M MArHUTHOTO TMOJIEH, MEPHOJ M YacToTa
KoneOaHuii B KoJieOaTEIbHOM KOHTYpe, 3apsij W cujla TOKa B TpOIEecce
FapMOHUYECKHUX OJIEKTPOMAarHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsSHHE U
ONTHYECKAasl CHWJIa JIMH3BI, MPU OMHCAHWW TPABUIBHO TPAKTOBATh (PUIHMUYECCKUM
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAYCHUS W CIAUHUIIBI, YKa3bIBaTh
(bopMyIIbI, CBSI3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIUUUHY C APYTUMH BETUYMHAMMU;
ONMKCHIBATh WU3YYCHHBbIE KBAHTOBBIC SBJICHUS M TMPOIECCHI, HCIOJIb3YS
¢u3nueckre BEIMYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBEeTa, PHEPTHUsl U UMITYJIbC (POTOHA, IEPUOJ] MOJIypaciajia, SHEPTHUs CBSI3U



aTOMHBIX SIJIep, MPU ONKHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICH
WCIIOIb3YEMbIX BEIUYUH, UX OOO3HAUCHHUS M EIWHUIIBI, YKa3biBaThb (POPMYIIbI,
CBS3bIBAIOIINE JaHHYIO (U3WYECKYI0 BEIWYUHY C JAPYTMMHU BeJIWYHWHAMH,
BBIYUCIISTH 3HAaUCHUE (PU3NYECKON BEJIMUYHUHBI,

aHaJTU3UPOBaTh (PU3UYECKUE MPOILIECCHl M SIBICHUS, MCIOJIB3Ys (puznueckue
3aKOHBI ¥ MIPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIE0BATEILHOIO U MapaJlIeIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jlkoyns—JIeHna, 3aKkOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEHMHOTO PacipOCTpaHEHUsI CBETA, 3aKOHBI OTPaKeHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE OWHINTeHHa st pororddekra,
3aKOH COXPAaHECHUS JHEPruHu, 3aKOH COXPAHEHUsI UMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUs MacCOBOTO 4MCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Mpu 3TOM pa3iinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAXKCHUE U YCJIOBUA (TpaHUIIbl, 00JIacTH)
IPUMEHUMOCTH;

OTIPENICNIATh HANPaBJICHUE BEKTOpPa MHAYKIIMM MAarHUTHOTO MOJIs TIPOBOIHUKA
C TOKOM, cujIbl Amriepa u cuisl JIopeHiia;

CTPOUTH M ONHUCHIBATh M300paKEHHE, CO37]aBaEMOE IUIOCKHUM 3EpKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh DKCHEPUMEHTHI IO HCCIIENOBAHUIO (PU3WYECKUX SIBICHUN U
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: IMPU 3TOM
dbopmynupoBaTh MpoodIeMy/3a/1ady U TUIOTE3y yUeOHOT0 SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEII0KEHHOTO 000PYA0BaHUS, MPOBOJAUTD OMBIT U (POPMYIHPOBATH
BBIBOJIBL,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBbIE U3MEPECHUS (PU3NYECKUX BEJIHYWH, TPU
ATOM BBIOMPATH ONTUMAIBHBIA CHOCOO M3MEPEHUS U HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKHU MOTPEITHOCTEN U3MEPEHNM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NUECKUX BEJIMYUH C UCTIOJIb30BAHUEM MPSMBIX
U3MEpPEHUN: TPU ATOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YJIbHTATHI
MOJIYYCHHONW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJAC TaOMUIl U TpauUKOB,
JenaTh BBIBOJBI 110 PE3YyJIbTaTaM UCCIEIOBAHUS,

coOmoaTh npaBuiia 0€30MaCHOT0 TPyJa MPY MPOBEIECHUU HCCIEIOBAaHUN B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, Y4YeOHO-MCCIIEOBATEIBCKON U TMPOCKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOTO
000pyTI0BaHMS;

pemaTh pacy€THble 3aJayd C SIBHO 3aJaHHOM (DU3MYECKOW MOJIEIbIO,
UCTIOJNIb3YS (PM3MYECKHE 3aKOHBI W TPUHIIUTIBI, HA OCHOBE aHaJN3a YCIOBUS 3aa4H
BEIOWpATh (PU3MYECKYIO MOJECINb, BBIACHITh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE MJid €€ PEICHHS, MPOBOJUTh PACUETHl M OLEHUBATh PEATbHOCTH
MOJIYYE€HHOI'0 3HaY€HUs (PU3NUECKON BETUUUHBIL;



pelaTh Ka4YeCTBEHHBIE 3a/1a4l: BBICTPAUBATD JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY PACCYKACHUU C ONOpPOM Ha H3YyYEHHBbIC 3aKOHBI, 3aKOHOMEPHOCTU U
dbu3nUeckue sIBJICHUS,

MCII0JIb30BaTh MIPH PEIICHUN YUEOHBIX 33/1a4 COBPEMEHHbIE HH(OPMAIMOHHbIE
TEXHOJIOTUMU I NOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUUA U IIPEACTABICHUS
y4eOHOM ¥ HAy4YHO-NONYJSAPHOM HMHPOpPMALMM, TMONYYEHHOW W3 Pa3IUYHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYyYaeMYyI0 HH(OPMAIIUIO;

OOBSACHATh MPUHUUIBI JEHCTBHUS MAaIWH, NOPUOOPOB U TEXHUYECKUX
YCTPOICTB, pa3inuyaTh yCJIOBUSA UX 0€30MaCHOr0 MCIOIb30BaHUS B MOBCEIHEBHOMN
KU3HU;

OPUBOJUTH MPUMEPHI BKIIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHUE MPOLECCOB OKPYKAIOIIETO MHpA, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PM3HUKE B TOBCEAHEBHOM JKU3HU IS
oOecrieueHusi 0€30MACHOCTH MpU OOpallleHUH € MPUOOpaMU U TEXHUUYECKUMU
yCTPOMCTBAMU, JJIsl COXPAHEHUS 3/I0POBBSI U COOIIOJCHUS HOPM IKOJIOTHYECKOTrO
IIOBEJICHUS B OKPYXKAIOILIEH CpeJie;

pabotaTh B TpYIIE C BHIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TIpyHIbl, PALUOHAIBHO paCHpelesaTh OOS3aHHOCTH H
IUIAHUPOBATD JIEATEIIBHOCTh B HECTAHNAPTHBIX CUTYyalUsAX, aJ€KBATHO OLICHUBATH
BKJIa/1 K&KJIOT0 U3 YYaCTHUKOB T'PYIIIIHI B PEIIEHNE pacCMaTpUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMMUKA
11 MaruauTHO€ 1oJie. DIEKTPOMArHUTHAS 1 1 bubnuorexa [JOK
' AHIYKIIHAS https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS 1 BOJIHBI
71 MexaHu4ecKue 1 IeKTPOMarHuTHbIE 12 1 1 bubnuorexka [JOK
' KoJe0anus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKHe 1 JIEKTPOMArHuTHBIE 5 1 bubnuorexa [JOK
) BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 12 1 3
frrmea https://m.edsoo.ru/7f41c97c
Hroro no pazneny 29

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH

31 OCHOBBI CIEMATIBHON TEOpUU ) bubnuorexka [JOK
OTHOCHUTEIBHOCTU https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 2
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHThl KBaHTOBOW ONITUKU 6 bubmmorexa [TOK

https://m.edsoo.ru/7f41c97c¢




bubmuoreka [JOK

. 4
4.2 Crpoenne atoma https://m.edsoo.ru/7f41c97c¢
bubmmorexa [IOK
4.3 ATOMHOE s1pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNIeMEHTHI aCTPOHOMHUU U acTPO(HU3UKU 3 bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 3
Paznen 6. OBOBIAIOUIEE IIOBTOPEHUE

z B
Hroro no pazgeny 2
Pe3epBHOE BpeMst 2
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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