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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXKEHUI M TpeOOBaHUN K pe3ylbTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIICTIIIUKA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yommux OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOUM KapTUHBI Mupa oOydaronuxcs 11 kiacca npu o0yuyeHun ux
¢u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO MOJAXO0JA.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K nmaHUpyEMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pealh3alliil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH MpeMeTaMu. B Hell onpenensitoTcs OCHOBHbBIE
1IN U3y4eHUs (PU3UKHU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUSI Kypca (DHU3UKHU: JIMYHOCTHBIE, METalpPEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3HKU Ha Oa30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY
3HaHMI 00 okpyskaromieMm mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yroui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonp3oBaHME W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHUs] HOBBIX MaTEpHaJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOU BKJI1a/1 B (GOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydaroruxcs, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJIHEHUY UMH YUEOHBIX UCCIICIOBAHMI.

B ocHOBY Kypca (pu3uku A1 ypoBHS CpeHEro o011ero o00pa3oBaHusi OJI0KEH
pAIl Uael, KOTOpPhIE MOKHO paccMaTpUBATh KaK MPUHIIUIIBI €70 TTIOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TAK U1 COBPEMEHHOM (DU3HKHU.



Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(opMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpEANosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO MOTEHIHala (U3MUECKON HAYKH, OCMBICICHHUE CBS3M Pa3BUTHUSA
(U3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPUIIOKEHUN M3YYEHHBIX
TEOPHUN U 3aKOHOB.

Hoes oxonocusayuu peamusyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOIOTIONIb30BAHMS U SKOJIOIMUYECKO 0€30I1acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O PUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CUET OpPraHU3alydy SKCIEPUMEHTAIBHOU NESITEIbHOCTH O0YyYarOIIMXCS.
Jlst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPBIE B TpOrpaMmme
no (usuke 0O0bETUHEHBI B OOMIUN CIUCOK YYEHHYECKUX MPAKTHUECKUX PaboT.
Bhigenenne B yKa3aHHOM IepedyHe JaOOpaTOpHBIX padOT, MPOBOAUMBIX MJIs
KOHTPOJISI U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOrO mpouecca
UCXOJ1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHallleHHs KaOuHeta ¢usuku. [Ipu
3TOM OO0ECleunuBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUsI, MCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPEI0KEHHBIX THIIOTES.

Bbonbiioe BHUMaHKE yAENISIeTCs PeIIEHUI0 PACYUETHBIX M KAYECTBEHHBIX 3a/1a4.
ITpu 3TOM 11711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCSA 3a0a4U C SIBHO 3aJaHHOU
¢uznyecKkoil MOAeNbl0, MO3BOJIAIOIIME NPUMEHATh UW3YYECHHbIE 3aKOHBl U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pazfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HBIX pa3nesioB. sl Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUSI HA
OOBSCHEHHE TPOTEKaHUS (PUINYECKHX SIBICHUM M MPOILIECCOB B OKPYKAIOIIEH
KU3HHU, TpeOytoume BbIOOpa (U3MYECKON MOAeNd Mg CUTyallMd MpakTHUKO-
OPHUEHTUPOBAHHOTO XapakTepa.



B cootBerctBum ¢ TpedoBanusiMu GI'OC COO k MaTepraibHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4daThbCid B YCJIOBHUSAX MPEAMETHOTO
KaOuHeTa (PU3UMKA WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOT0 1ukKiIa. B xabuHete Gu3MKU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUSHUYECKUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000PY/I0BaHUE.

JleMoHCcTpanluoOHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEYMBAET IIOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIKOYEBbIX JEMOHCTpAUUd s
UCCJIENOBAHMUS  HM3y4aeMbIX  SIBJICHUH M  IPOLIECCOB, OMIIMPUYECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 000OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJHOTO KOMIUIEKTa Ha JByX oOOydamomuxcs. TemaTHuecKue KOMIUIEKTbI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMM LEJIAMH U3y4€HUS QUMK B 001IEM 00pa30BAHUH SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
W3YYEHUIO TPUPOJBI, PAa3BUTHE HMX HHTEJUIEKTYAJIBHBIX U TBOPYECKHUX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]I€ IO3HAHUS U (POopMUpOBaHUE
UCCJIEI0BATENHCKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHUSIM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUH OOBSACHATH SIBJICHHUA C MCHOJb30BAHUEM
(bu3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpoBaHHE MpPEACTABICHUN O poiau (PU3MKU AJIi PA3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTmxeHne 3TUX Lenei oOecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHET0 O0IIero o0pa3oBaHus:

e MpuoOpeTEeHNe CUCTEMbI 3HAaHUH 00 00X PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

e (opmMupoBaHMe yMEHUU TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS TNPUHATHUSA
IIPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU XKU3HU;



e OCBOCHHE CMOCOOOB pelIeHHs] pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyecKkol Monebplo, 3a/Jad, MOJPa3yMEBAIOIINX CaMOCTOATEIHHOE
co3manue QU3NIECKON MOJCIH, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TMOHWMaHHWE (UBUYECKUX OCHOB WM TPUHITUIIOB JEUCTBHS TEXHUUYECKHUX
YCTPONCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEILHOTO TUTAHUPOBAHHS W TPOBEACHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAuu WHGOPMAIIHH,
OTIpEICIICHNS TOCTOBEPHOCTHU MOTYYCHHOTO Pe3yIbTaTa;

e CO3JIaHWC YCJIIOBHM NJIsl Pa3BUTHS YMEHHM MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOM JIeATETbHOCTH.

Ha uzyuenne gusuku (6a30BbIi ypoBeHb) B 0TBOIMTCA 68 yacos: B 11 kiacce

— 68 yacoB ( 2 4Jaca B HEJCIIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
poBeNeHUsT J1adOpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COJEPXAHUE OBYUYEHUA
11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUSA

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHoOE
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[puHIMI Cyneprno3niny MarHUTHBIX MOJIEH.
JIluauun MarHuTHOM wuWHAyKIMU. KapThHa JUHUKA MArHUTHOM HWHIYKIUAHW TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MarautHOoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa IHMHUH WHIYKUUAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneicTBre NpoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBJICHUE. [[BUKEHHE 3apsIAKEHHON YaCTHULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
WHIYKIUU. OJEKTPOJBIKYIAs Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuun @apanes.

BuxpeBoe nsnexkrpudeckoe moje. ODJCKTPOABWKYINAS CHia WHAYKUAU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuo Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CAaMOMHAYKUHUH. OJEKTPOABWKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA W IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIIMY MAarHUTHOTO TTOJIS.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

ITIpaBuno Jlenua.



3aBUCUMOCTD DJIEKTPOABMKYIIEH CHIIbI MHAYKIIMH OT CKOPOCTH HU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yueHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue nedcTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHble KOAEOAHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmoa, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosnebanuil. [IpeBpalenue 3Heprun Npyu rapMOHNYECKUX KOJIEOaHUSX.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIE KOJIOaHUS B
UJCATHOM KOJEeOaTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BeIHYX€HHbIE MEXaHUUECKUE
kosebanus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennplii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOLIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegada U MoTpeOICHUE IICKTPUUSCKOM
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHu4eckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHCHHE: JIICKTPUUECKHI
3BOHOK, T€HEPATOP MIEPEMEHHOI0 TOKA, JIMHUM JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoOJI€OATeNbHOM cHUCTEMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

Habmronerue pe3oHaHca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS] OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTponepe1adn.



Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanre 3aBUCMMOCTH TEpUOa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MepeMEHHOT0 TOKa B LEMX U3 MOCIIEI0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE B0JIHbL

Mexanudeckue BOJIHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE BOJHBI.
NuTepdepenius u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMKocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJEeKTPOMarHUTHbIE BOJIHBL. Y CJIOBHSI U3IYUYEHHs AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenranus BektopoB E, B, V B anektpomaruutHoil BoiHe. CBolicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEJIOMIICHUE, MOspu3anus, 1udpaxmus,
uHTeppepeHus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 35meKTpOMarHUTHBIX BOJIH. [I[prMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHLIMIIBI paAUOCBS3H U TeEeBUACHUA. Pagronaokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

Habmoienue oTpaskeHus: U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJIeOaHUM.

HccnenoBaHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPaKeHHE, MPEIOMIICHHE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacHpoOCTPaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yroj I0JIHOIO
BHYTPEHHETO OTPaKEHUS.



Hucnepcust cBera. CiioXHBIN cocTaB 0enoro ceeta. LIger.

Cobuparomniue 1 paccerBaroiye TuH3bl. ToHkas nuH3a. DoKycHoe paccTosiHUE
U onTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0paxkeHuil B cOOUparOUX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETMYEHHE, 1aBAEMOE JTUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuust cBera. JubpakumoHHas pemeéTka. YCIoBUE HaOTIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpPOWCTBA M IIPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE paCIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIICHHUE CBETAa.
OnTuyeckre mprudOpBHI.

[lonHOE BHYyTpeHHEE OTpakeHUE. Moenb CBETOBOA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKorma, TeJIeCKomna.

HaOmronenune natepdepeHinm ceera.

HaOmronenue nudpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[TonyueHne cnekTpa ¢ MOMOUIBIO IPU3MBL.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue nokazaress npesioMJICHUs CTEKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCUTEIbHOCTH
['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynaTsl crienuanbHOU
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOIYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHIUIT OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU U COKpAICHUE
JUTUHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl C 3H€pFI/I€I>'I U UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. 9HCpFI/IH
IIOKOAI.

Paznea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpsiTue U uccnenoanue Gorodaddexra. OnbiTel A. I'. CToneroBa. 3aKoHbBI
dororddekra. YpasHenue DitHiTeHHa 111 Porodddekra. «KpacHas rpanuiar
dbotoaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHUYecKue YCTPOICTBA M MPAKTHYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
doToaaTuuk, colHeuHas OaTapesi, CBETOAUO/.

Jlemoncmpayuu

®doTo3(ddeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nyueHne u moriionmeHue
(GOTOHOB MpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOVicTBa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYXJICHHOE U3ITyUYECHHE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

Habmoienue nmHeRvaThiX COEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

DOKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIO0XKHOCTh CTpoeHUsl snupa. OTKpbITHE
panunoaktuBHOCTH. OmbITh Pe3epdopa mo onpeneneHnio coctaBa paJuoakKTUBHOTO



uznyuyenusi.  CpoiictBa  anbda-, Oera-, ramma-usnydyeHus.  BnusHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eitzenGepra—
NBanenko. 3apsna sapa. MaccoBoe uncio sapa. M30Tormel.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIy4deHHE. 3aKOH PaJIMOAKTUBHOIO paclaja.

DHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jle@ekT macchl sapa.

Snepnbie peakunu. [lenenue u cUHTES A1ep.

SAnepusiii peaktop. Tepmosinepusiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIE€PHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob! HaOIIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKol KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, saepHblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

HccnenoBanre TpEKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH M aCTPOPUIMKH

Otanel pa3BuTHA acTpoHOMUU. [IpuKkIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, sipKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHUA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETHMOCTBY». 3BE3Mbl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOW MOCJENOBATEIbHOCTU. BHyTpeHHee cTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHLa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ObIPBI B sApax
raJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Pazberanue rajgakTuk.
Teopus bonsioro B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeTtaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus



HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN I ONpeieNIeHUs MOJIOKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U SIPKHUE 3BE3BI.

HabGmnronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maroniee NOBTOPEeHUE

Ponb Qu3uku W acTpOHOMHUM B DKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOM cpepax 1eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKHU U
aACTPOHOMHUH B COBPEMEHHOW Hay4YHOUN KapTHHE MUPA, pOJib (PU3NUECKON TeOpuu B
dbopMUpOBaHUY MPEACTABICHUIN O (PU3NYECKON KapTHUHE MUpPa, MECTO (pU3HUeCKOn
KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O NIPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 kimacce ocylecTBIsieTcs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMM MAaTE€MAaTHKH,
OHOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (puamyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIEHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl U MX MPOEKUUH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesICHHE TUIONIAIU TIIOCKUX Uryp u oobéma Tel.

buonoecus: snextpuueckue SBIEHUS B KUBOW MNpupoae, KoseOaTeabHbIe
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B KHUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEeIIETKH, CIEKTPAIbHBIA aHaIHU3.

l'eocpagusa: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPICEHUH.

Texnonocua: JHMHUM DIEKTpONEpPEAad, TIEHEPAaTop IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKLUMOHHAA II€Yb, pPANap, PaJIHONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsl OITHKA,
coJIHEeUHas barapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE

OcBoenue yueOHoro mnpenmera «®Pusnka» Ha YpPOBHE CpPEIHETO OOIIEero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI yaeOHOTO TpeaMeTa «Du3mka» T0HKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHHE >KHU3HEHHOIO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIuy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpaXkTaHCKON UASHTUYHOCTH, TAaTPUOTH3MA,

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCUICKUX YYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIFOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
npUCYIIEro (pU3nYecKoi HayKe;

5) TpyA0BOr0o BOCIIHTAHUSI:



UHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHONU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(OpPMHPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhl, OCO3HaHHE TIJI00aIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEHHE OMbITAa JEATEIBHOCTH SKOJOTMYECKOM HAINPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHHUs (PU3UKHU OCYLIECTBIIATH IPOEKTHYIO U UCCIIEOBATENbCKYIO I€ATEIbHOCTD
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh IENU JACSITCIBHOCTH, 3aJaBaTh TapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaNTbHBIX M HEMAaTePHUATIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITCIBHOCTH;
KOOPJIMHUPOBATH M BBITTOHATEH pa0OTY B YCIOBHUSAX PEajbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
(bu3nYeCKON HAYKH;



BJIa/I€Th HaBbIKAaMHU Y4eOHO-HMCCIIEA0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeUIeHMs 3ahad (PU3UYECKOTO COAECP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUIAMH JEATEIBHOCTH IO IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IIPOEKTOB B 00s1acTH (PU3HKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apTyYMEHTHI U1 J0Ka3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaul B 0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSI U3 PA3HBIX IPEAMETHBIX 001acTel;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTh OPUTrMHAIBHBIE TOAXObI U PEILICHHUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIbHO OCYUIECTBISATh IOMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHWH KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMAILMOHHON
0e301acHOCTH;

co3JaBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUS B Pa3IMYHbIX (opMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIISAThH OOIIEHNE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(PIUKTHBIX CUTyallMd W CMATYarTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMAaTHUKy W METOJAbl COBMECTHBIX JECUCTBUI C y4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KAX/I0T0 YYaCTHUKA KOMaHbl B OOILINI
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErHYECKOE IIOBEICHHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIUPOBAThH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HAHUs
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATH PHUCKM M CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHIKCHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPH AHAJINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B npouecce TOCTHKEHHS TNYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOrPAMMBI IO
buszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYarolIUXCs
COBEPILIECHCTBYETCS AMOIIMOHAJIBHBIN WUHTEJIEKT, IIPEANOIararoIymi
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE
COCTOSIHUE, BUJETh HAMPABIICHUS Pa3BUTHs COOCTBEHHOW AMOIIMOHAIBHON CEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcHexy, ONTUMH3M, WHHLIHMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHHE
IpPYTUX, YYUTHIBaTh €ro TMpU OCYIIECTBICHUH OOIIEHHUs, CIHOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 11 kj1acce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOW NESITEIBHOCTH JIIOAEH, LEITOCTHOCTh U EIUHCTBO
(bu3MYeCcKoi KapTUHBI MUPA,

YUUTBIBATh TPAHUIBl TPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN JJIEKTPUYECKUH 3apsif, JIyd CBETA, TOYECUYHBIM UCTOYHUK CBETA, sIACpHas
MOJIeJb aTOMa, HYKJIOHHAsi MOJI€JIb aTOMHOIO sjipa NP PELIEHUU (PU3NUECKUX
3a7ad4;



pacro3HaBaTh (pu3nuecKue siBICHUS (IIPOIECChI) U OOBSICHATh MX HAa OCHOBE
3aKOHOB 3JICKTPOJAMHAMUKU U KBAHTOBOW (PM3UKHU: JICKTPUUECKAsT MPOBOAMMOCTbD,
TEIIOBOE, CBETOBOC, XUMHUECKOE, MAarHUTHOE JICHCTBHS TOKAa, B3aWMOJICHCTBHE
MarHuTOB, OJJICKTPOMAarHUTHAs WHIYKIUSA, JCHCTBHE MAarHUTHOTO TIONSA Ha
IPOBOJHUK C TOKOM W JBIDKYIIUHCS 3apsj, 3JCKTPOMAarHUTHBIE KOJICOAHUS W
BOJIHBI, TMPSAMOJHHEHHOE pPACIpPOCTPAHCHHUE CBETa, OTPaXXCHUE, IPEIOMIICHHE,
uHTepdepeHIysi, TUGpakius W MOJApHU3alMsS CBETa, JUCICPCUS CBETa,
doTornexrpuaeckuii 3pdext (poroaddekt), cBeToBOE NaBieHNEe, BOZHUKHOBCHHUE
JMHEHYaTOro CIIeKTpa aToMa BOJOPOJa, eCTECTBEHHAs M HMCKYCCTBEHHAs

pPaaAnOaAKTUBHOCTD,
OIIMCBIBATb H3YYCHHBLIC CBOMCTBA BCIICCTBA (Z)JIGKTpI/I‘-IGCKI/Ie, MAarduTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IIPpOBOAUMOCTD Pa3INYHBIX cp C,ZI) u

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), UCMONB3Ysl (PU3NUYECKHUE BEJIUYMHBIL:
ANEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUUECKOE HAIpPSHKEHUE, BJIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JIEKTPOJBIDKYIAs Cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOrO TMOJs, cwia Awmriepa, cuia JlopeHna, WHIYKTHBHOCTb
KaTyIIKHW, SHEPTUsl JJICKTPUYECKOr0 W MArHUTHOIO IIOJIEM, MEPUOJ U YacTOoTa
KoJieOaHU B KoJeOaTEeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CUjla JIMH3bI, MPU ONUCAHUM TPABUIBLHO TPAKTOBAaTh (U3UUECKUI
CMBICII HCIIOJIb3YEMBIX BEIMYMH, MX OOO3HAYCHHS U EIAWHHIIBI, YKa3bIBaTh
(dhopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMYMHY C IPYTUMH BEJIMUNHAMM;

ONUCHIBATh H3YYECHHBIC KBAHTOBBIC SIBIICHUS W MPOILECCHI, HCMOJIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCThb DJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBA3U
ATOMHBIX SIZIEp, TPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (UUUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYUH, MX OO0O3HAYCHUS] M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIONIME JAHHYI0 (PU3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUYNHBIL

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI ¥ MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHHOTO U MapaieIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3akOH J[koyis—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
MHIYKIAH, 3aKOH NPSIMOJIMHEMHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKECHUSA
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa g Gortorddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MacCOBOr0 4YMCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3ndaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHHIlbl, 00JIACTH)
MIPUMEHUMOCTH;



OTIpEENATh HAMlpaBiIeHUEe BEKTOPA MHIYKIIMA MAarHUTHOTO MOJIsl IPOBOIHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOMTh U OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX H3MEPEHUM: IMPU ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y YU4eOHOT0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYITHUPOBATH
BEIBOJIBL;

OCYIIECTBIIAThH MPSIMBIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHHUS M MCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUTHOCTEN N3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTU (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
MU3MEPEHHI: TIPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyJIbTAThHI
MOJIYYCHHOU 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJE TaOIUIl U TpapUKOB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHUS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM W3MEPHUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SIBHO 3aJaHHON (U3MYECKOW MOJENbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOUMbIC NIl €€ pElIeHUs, MPOBOIUTH PAcu€Thl M OIICHWBATH PEATbHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYNHBI,

peraTh KaueCTBEHHbBIE 3a/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
[EMOYKY PACCYKICHUU C OMOpON Ha HM3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

WCITIOJIB30BATh MTPH PEIICHUH YYEOHBIX 33/1a4 COBPEMEHHBIE HHPOPMAIIUOHHBIE
TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIMN U TIPECTABICHUS
y4eOHOH ¥ HAyYHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYCHHOW W3 Pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOydaeMyto HHPOPMAIIHIO;

OOBSCHATh TIPUHIUIIBI JCHCTBUS MAalIUH, MPUOOPOB M TEXHUYECCKUX
YCTPOMCTB, pa3indaTh yCIOBUS UX O€30MacHOTO MCIIOJIh30BaHUS B MOBCEIHEBHON
KU3HH,

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI;



UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudoOpaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, NI COXPAHEHUS 3JJ0POBbS M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PAUMOHAIBHO pacHpelesTh O0O0S3aHHOCTH WU
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne ni/m P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. 9JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIC 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 1 bubnmuorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU ONTUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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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 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ng;;ﬁf;igrouﬁ £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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