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Pabouass mporpamma mno yuyeOHoMmy mnpeametry «®Dusuka» (0a30BbIil ypOBEHB)
(npeaMeTHas o0nacTh «EcTeCTBEHHO-HAYYHBIE MPEIMETHI») BKIIOYAET MOSCHUTEIbHYIO
3aIliCKYy, coJepKaHue OOydeHUsl, IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS NPOTPaMMBbI 110
¢du3nKe, TEeMaTHUYECKOE TUTAHUPOBAHHUE.

[TosicHuTenpHas 3amucka OTpa)kaeT OOIIME LEAM M 33JaYd U3ydeHus (pusukwy,
XapaKTePUCTHKY TICHXOJIOTUYECKUX MPEANOCHUIOK K €ro M3yYeHHUIO0 O00YyYarolMMHCH,
MECTO B CTPYKTyp€ YYEeOHOro IUIaHa, a TaKXe MOAXOAbl K OTOOpYy coaepx aHus,
K OIIPENEIICHUIO INIAHUPYEMBIX PE3YyJIbTaTOB.

Conepxxanue OOydeHHsS PACKPBIBAET  COJEP)KATENbHbIE JIMHUH, KOTOpBIE
npearaTcs i 0043aTeIbHOTO M3YUYEHHUsS B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
o011iero oOpazoBaHusl.

[Inanupyemble pe3yJabTaThl OCBOECHHS MPOrpaMMbl IO (PU3MKE BKIIOYAOT
JUYHOCTHBIE, METANpPEIMETHbIE pE3yJbTaThl 3a BeChb NEepuoj OOydeHHs Ha YpPOBHE
cpelHero odmero o0pa3oBaHMs, a TAKXKE MNPEIMETHbIE JOCTHXKEHUS O0Yy4arolerocs
3a KaXKAbli To 00yUYeHHUs.

INOACHUTEJBHASA 3AIINCKA

[Tporpamma o guzuke 0a30BOro YpoBHS HA YPOBHE CPEIHETO 00IIero 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHUI U TpeOOBaHMI K pe3ysibTaTaM OCBOCHUS OCHOBHOM
oOpazoBarenbHOI Tporpammbl, npeactaBieHHbIX B PI'OC COO, a Takke ¢ yuy€Tom
benepanbHOl paboyeil mporpaMMbl BOCIUTAHUS U KOHLEMUMU MTPENOIaBaHMs y4eOHOTO
npenmera «®Duszmka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Depepanmu,
peanu3yronmMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copep:xaHue mporpaMMsl 1o (pU3uKe HanpaBIeHO HAa (OPMUPOBAHUE ECTECTBEHHO-
Hay4YyHOW KapTuHBI Mupa oOydarommxcsi 10-11 kjaccoB mpu oOyueHWH HX (PHUUKE
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITENBbHOCTHOTO mnonaxona. IIporpamma
no ¢usuke coorBeTcTBYyeT TpedoBaHusM OI'OC COO K mIaHUPYEMbIM JTUYHOCTHBIM,
NpEeIMETHBIM W METAlpEeAMETHBIM pe3yibTaTaM OOyYeHHMs, a TakKKe YUYHUTHIBACT
HEOOXOJMMOCTh peau3allid MEXIPEAMETHBIX CBsi3ed (UMK C €CTEeCTBEHHO-
HAay4YHbIMU YUYEOHBIMH TpeAMeTamMu. B Hell ompenenstorcs OCHOBHBIE LENH WM3YUYEHUs
$u3MKKM Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs, IUIAHUPYEMbIe pE3yJIbTaThl
OCBOCHHMSI Kypca (PU3HMKHU: JTUYHOCTHBIE, METalpeIMEeTHbIE, peIMeTHbIe (Ha 0a30BOM
YpOBHE).

[Iporpamma no ¢u3MKe BKIIOYAECT:

IUTAaHUPYEMBbIE pe3yJIbTaThl OCBOEHUSI Kypca (PU3MKM Ha 0a30BOM ypOBHE, B TOM
YHClie IPEeIMETHBIE Pe3yIbTaThl 10 TOAaM 00yUYECHHUS;

cofiepkanue yueoHoro npeamera «dusukay mo rogam o0yueHUsI.

[Iporpamma o ¢Qu3uke MOXKET OBbITh HCIOJb30BaHA YUUTEISIMU KaK OCHOBA
JUIsl COCTaBJIEHUsI CBOMX pabouux mporpamm. [Ipu paszpabotke paboueil mporpammbl



B TEMATHUYECKOM IJIAHUPOBAHUU JOJLKHBI OBITh YYTEHBI BO3MOKHOCTU MCIIOJIb30BAaHUS
ANIEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIONIUXCA y4eOHO-
METOJMYECKUMU MaTepHaiaMu (MyJIbTUMEIUHHBIE TPOTPaAMMBbI, JIEKTPOHHBIC YYEOHUKU
U 3aJa4HUKH, DJCKTPOHHbIE OWUONMMOTEKH, BHUPTyajbHBIE J1a0OpaTOpUH, HUTPOBBIC
POrpamMMbl, KOJUIEKIIMM LHU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB), PEATU3YIOIHUMH
JTUAAKTUYECKUE BO3MOYKHOCTH HMH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH,
CoJIep>KaHUe KOTOPBIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BaAHMH.

dwuszuka Kak Hayka 0 Hambosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAsi B KaueCTBE
y4eOHOro mpeaMeTa B IIKOJIe, BHOCUT CYLICCTBCHHBIH BKJIaJ B CHCTEMY 3HAHUU
00 okpyxatomiemM wMupe. LlkonbHbIE Kypc QU3HMKM — CHUCTEMOOOpa3yroIuid
JUISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI JeXKAT
B OCHOBE IIPOLIECCOB U SABJICHMI, HM3y4yaeMbIX XHUMHEW, Ouosoruei, Qpuznueckou
reorpadueit u actpoHomueil. Mcnosib3oBaHUEe UM aKTUBHOE NMPUMEHEHHE (DU3NUYECKUX
3HAHMI OmpeneNsieT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOrMH B cdepe
HHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TIOJYYEHHS] HOBBIX MaTEpPHAJIOBC
3aJlaHHBIMU CBOMCTBaMH M Jpyrux. M3yueHue (U3MKM BHOCHT OCHOBHOM BKJIAJB
(dbopmupoBaHue €CTECTBEHHO-HAy4YHOUI KApTHUHBI Mupa oOyyJarommuxcsi, B
(bopMHpOBaHWE YMEHUN MPUMEHATh HAy4YHBIA METOJ MO3HAHUS NPH BBHIMOIHEHUU UMHU
y4EOHBIX UCCTIEOBAHUM.

B ocHOBY kypca hu3uKku 1151 YpOBHSI CpETHETO 0011ero o0pa3oBaHus MOJI0KEH Pl
Ujei, KOTOPbIE MOXHO PACCMATPUBATh KAK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISIETCS JIOTHYECKHU
3aBEpUIEHHBIM, OH COACPXKHUT MaTepuan M3 BCEX pa3leioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca GU3UKU 00bEeTUHEH
BOKpYr ¢usnueckux Tteopuil. Benymwum B Kypce sBisieTcss (OpMUpPOBaHUE
IIPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzauus nOpeanojaraeT HMCIoJIb30BaHHUE
I'YMaHUTapHOTO NMOTEHIMaNa (GU3NIECKON HAYKH, OCMBICJICHHE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIIeCTBa, a TaKXe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoesn npuxnaomoti nanpasenennocmu. Kypc pu3uKy mpeanonaraeT 3HaKOMCTBO
C IIUPOKUM KPYT'OM TEXHUYECKUX U TEXHOJIOTHUYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peannusyercs mocpeicTBOM BBEACHUS AIEMEHTOB COIEPKaHuUs,
MNOCBSALIEHHBIX JKOJOTHYECKUM TMpoOjieMaM COBPEMEHHOCTH, KOTOPhIE  CBS3aHBIC
Pa3BUTHEM TEXHUKH M TEXHOJIOTHM, a Takke OOCYXIEeHUS NpoOJIeM palMOHAIBHOIO
IPUPOIONIOIB30BAHUS U KOJOTUUYECKON OE30MACHOCTH.



Crep>KHEBBIMU DdJIEMEHTaMU Kypca (QHU3MKA Ha YpPOBHE CPEAHETO OOIIEero
oOpa3oBaHus SBJISAIOTCA  (Qu3nyeckue Teopuu (GopMUpPOBAHUE MPEACTABICHUM O
CTPYKType MOCTpPOEHHUsI (U3HUECKONH TEOpHH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPHUPOJE, FPAHUIAX MPUMEHHUMOCTU
TEOPHUA, /ISl OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUHN U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0 B Kypce (PM3UKH peaqn3yeTcs MPekIe BCEro
3a CY€T OpraHU3alNU SKCIIEPUMEHTAILHON AesTeNbHOCTU 00yyatomuxcs. Jis 6a30Boro
ypOBHS Kypca GU3UKH — 3TO UCIIOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJaOOPATOPHBIX PabOT, KOTOPHIE B MporpaMMe 1o (hu3rKe 00beAMHEHBI
B OOIIMI CIIMCOK YUYEHUYECKHUX MPaKTUUECKUX paboT. Brinenenre B yka3aHHOM IepeuHe
71a00paTOpHBIX PA0OT, MNPOBOAMMBIX Ui KOHTPOJISI U OLEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTelbHOrO MPOoLecca UCX0A U3 OCOOCHHOCTEH IJIAaHUPOBAHUS U
ocHanieHust kabuneta ¢usuku. [Ipu sToM obecrieunBaeTcs oBIageHIE 00YIAIOIIUMUCS
YMEHUSIMH  NPOBOJUTH KOCBEHHBIE HW3MEpPEHUs, MCCIEIOBAHUA 3aBUCHUMOCTEH
¢u3NYECKNX BETUYHMH U TIOCTAaHOBKY OTIBITOB 10 MPOBEPKE MPEATI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHue yAenseTcs pelIeHHI0 pacu€THBIX M KAaueCTBEHHBIX 3a/ad.
[Tpu >TOM 1151 pacu€THBIX 3a1ad MPUOPUTETOM SIBISIOTCSA 3aJadd C SIBHO 3aJaHHOMN
(¢u3nyecKol  MOJENBIO, IO3BOJSIOLIME TNPUMEHSATh  HU3YYEHHBbIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO paszena Kypca, TaK U WHTETPUPYS 3HAHUS U3 Pa3HBIX
pazznenoB. [l KayecTBEHHBIX 3a7au MPUOPUTETOM SIBISIFOTCS 3a7jaHusl Ha OObSICHEHUE
NpOTEKaHusl (PU3NYECKUX SIBJICHUI M MPOIIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue
BbIOOpPA (PM3MUECKOI MOJENH JIsl CHTYaIliH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBuu ¢ TpedoBanusmu OI'OC COO k marepuasbHO-TEXHUYECKOMY
obecrneyeHuro yueOHoro mpouecca 0a30Bblil ypOBEHb Kypca (PU3UKHU HA YPOBHE CPETHETO
o0miero o0pa3oBaHUs JOJDKEH M3ydaThCsl B YCIOBUSAX MPEIMETHOrO KaOuHeTa (pu3nku
WIM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa TMPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuHeTe Gu3MKu JODKHO OBITH HEOOXOAMMOE J1a00paTOpHOE 000PYI0BaHHE
JUTSL BBITIOJTHEHMSI YKa3aHHBIX B MporpaMMe Mo (PU3MKE YUYEHWUYECKUX MPAKTHUECKUX
paboT U JEMOHCTPALMOHHOE 000PYI0OBAaHUE.

JlemoHCTpannonHoe o6opyaoBanue GOpMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M O0O0ECIeYMBaeT TMOCTAHOBKY IE€PEUYHUCICHHBIX
B IporpamMme Mo (pU3MKe KIIOYEBBIX JEMOHCTpAUUi [Js MCCIEAOBAaHUS H3y4aeMbIX
SBJICHUH U MPOIIECCOB, SMIUPUUECKUX U (PYyHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe o0OopymoBaHWE HJIsi  YUYCHUYECKUX  MPAKTUYECKHX  padoT
dbopMupyeTcsi B BUJe TEMAaTUHIECKIX KOMIUIEKTOB M 00ecreunBaeTcs B pacuéTe O JHOTO
KOMIUIEKTa Ha JAByX oOydamomuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOpPaTOpHOTO
000pyAOBaHMSI JOJKHBI OBITH MOCTPOEHBI HA KOMITJIEKCHOM MCTOJIb30BAHUH aHAJIOTOBBIX
U 1U(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHUTENBHBIX CHUCTEM B BHJIE
1 pOBLIX T1a00paTOPHUH.

OCHOBHBIMU LI€TISIMA  M3y4eHHs (u3uku B 0O01EeM 0O0pa3oBaHUU SIBISIOTCS:

(dopMupoBaHrue MHTEpeca M CTPEMIICHUS OOYYAIOIIMXCS K HAYYHOMY HM3YUYEHHUIO
NPUPOBI, PA3BUTHE UX UHTEIJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIe¢ TO3HAaHUA U (POPMHUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

(dopMupoOBaHHE HAay4YHOTO MHPOBO33PEHUS Kak pe3yjbTaTa H3yUYEHHUS OCHOB
CTPOCHHSI MaTepUH U (PyHAAMEHTAJIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHue yMEHHH OOBSICHATH SBICHHUS C HCIOJIb30BaHUEM (DHU3HUUECKUX
3HAHWM ¥ HAYYHBIX JOKA3aTEIbCTB;

dopMupoBaHHE TPENCTAaBICHUA O POAM (PU3UKH IS  Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHrne 3TUX 1ened O00ecreyuMBaeTcs peleHUueM CIeAYIOMMX —3aJad
B TIpoOIIECCE U3YUYEHMsI Kypca (U3UKU HAa YPOBHE CPEHEr0 o0LIero oOpa3oBaHus:

OpUOOpEeTEeHNE CHUCTEMbl 3HAHUW 00 OOHMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHSX, BKJIHOYAsl MEXAaHUKY, MOJIEKYJSPHYIO (U3UKY, JIEKTPOAUHAMUKY,
KBaHTOBYIO (PM3HKY U AJIIEMEHTBI aCTPO(PHU3UKH;

dopMupoBaHHe YMEHUIl TPHUMEHSTh TEOPETHUECKHUE 3HAHUS i OOBICHCHHS
¢u3znyeckux SBIECHUN B MpPUPOAE U JUIsl TNPUHATHS MPAKTUUYECKUX PpEUICHUN
B [IOBCEJITHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIIEHMs Pa3IMYHbIX 337au C SBHO 3aJlaHHOM (u3nyeckout
MOJIEJIbIO, 3aa4, OAPa3yMEBAIOIINX CAMOCTOSITEILHOE CO3JaHne (PU3NUECKON MOJIENH,
aJIeKBaTHOW yCJIOBUSIM 3a/1a4H;

NOHUMaHue (PU3NYECKUX OCHOB U PUHLIUIIOB JIEHCTBUSI TEXHUYECKUX YCTPOICTB U
TEXHOJIOTHYECKHX MTPOLIECCOB, UX BIMSHUS HA OKPYKAIOILIYIO CPENy;

OBJIAJICHME METOJAMHU CaMOCTOSITENIbHOTO IUIAHUPOBAHMSI U MPOBEICHUS
bu3nYECKUX HKCIIEPUMEHTOB, aHaIN3a WU WHTEPIpEeTalud UHPOPMAIH, ONpEAeTICHUs
JIOCTOBEPHOCTH TOJYYEHHOT'O Pe3yJIbTaTa;

CO3/IaHME YCIOBHM JUISI Pa3BUTHUS YMEHHUM NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusydyenue ¢usuku (06a30BbIii ypoBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obpasoBanus orBoautcs 136 wacoB: B 10 wiacce — 68 uacoB (2 yaca B Hemenio),
B 11 ximacce — 68 gacoB (2 yaca B HEZEIO).

[IpennaraemMslii B mporpamme 1o (Gpusmnke nepevyeHs JJIabopaTOPHBIX U MPAKTUYECKUX
paboT sABIISAETCS PEKOMEHIOBAHHBIM, YUUTEINb ACJIAeT BRIOODP MPOBEICHUS Ta00PATOPHBIX
palboT U OMBITOB C YUETOM MHIMBUIYATbHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

JItobast pabouast mporpaMma JOJKHA TMOJHOCTHIO BKIIIOYATh B C€0Sl CONEpIKaHUE
JTAHHOM MPOTpaMMBbI IO (PHU3HUKeE.

B oTenbHbIX ciyyasx Kypc PU3NKu 6a30BOr0 ypOBHS MOXKET U3y4daThCs B 00bEMe 204
yaca 3a nBa roga obydenus (3 u B Hememo B 10 m 11 kmaccax). B arom ciydae
yBenuuuBaeTcsi He MeHee ueM 10 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIONIB3YETCsl YUUTEIEM
JUIsL U3yYEHUsI BOMPOCOB, TECHO CBS3aHHBIX C BBIOpAHHBIM MpoduiIeM OOy4EeHHsS, U
yBEJIMYUBAETCS yueOHas Harpy3Ka, OTBOAUMAs Ha U3y4YE€HUE MEXaHUKHU, MOJIEKYJISIPHOM
GU3MKKM M BJEKTPOJMHAMMKH, 32 CUYET pacCIIMpeHHs 4ucia JadopaTOpHBIX padoT
UCCIIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIICHHUsI KAUECTBEHHBIX U PACUETHBIX 3a/1a4.



COAEPKAHUE OBYUYEHUA

11 KJIACC
Pasznes 1. DiekTpoguHaMuKa
Tema 1. MaruutHoe noJie. JJIeKTPOMAarHUTHAsI HHAYKIMSI
ITocTostHHBIE MarHuThl. B3aumoaeicTBHE MOCTOSHHBIX MAarHMTOB. MarHuTHOE
noje. BekTop MarHMTHOW WHIAYKIWU. [IpUHIMIT Cynepro3uilii MAarHUTHBIX IOJICH.
JInHnn MarauTHOM HHAYKIMKU. KapTuHa JIMHAI MarHUTHOM MHIYKIIUH TOJISI IOCTOSIHHBIX
Mar"HuToB.
MarauTtHoe 1ojie MPOBOJAHUKA ¢ TOKOM. KapTuHa JUHUN MHIYKIIMA MarHUTHOTO
MOJISL JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IMTPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT OpcTeaa. BzaumoeiicTBre MPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOAYJIb U HAITPABJICHUE.

Cuna Jlopenua, e€ mMoaynb M HampaBslIeHHE. JIBHKEHWE 3apsHKEHHOM 4YaCTHIIbI
B OJIHOPOJIHOM MarHUTHOM moJje. Pabora cunsl Jlopenna.

SIBneHHE SIEKTPOMATHUTHOW MHAYKUMU. [IOTOK BEKTOpa MarHMTHOM WHIYKLIHH.
DNEKTPOABIKYLIAs CUJIAa UHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHOU MHAyKuny Papajes.

BuxpeBoe anekrpuueckoe  mosie.  ONEKTPOABMKYIIAs  CWIA  HHAYKIUU
B ITIPOBOJAHUKE, IBHKYILIEMCS TOCTYHATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTE.  SIBiI€HME  CaMOMHAYKIMH.  OJIEKTPOIABMXKYINAs  cuja
CaMOUHYKLIMH.

DHeprus MarHUTHOT'O NOJIL KATYLIKH C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckne yCcTpoHCTBa M MPAKTUYECKOE NMPUMEHEHHUE: MOCTOSHHBIE MATHUTHI,
DIEKTPOMArHUThI,  DJEKTPOABUTATENb,  YCKOPUTENIH  DJIEMEHTApPHBIX  YACTHL,
WHIyKIMOHHAS IEYb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOTO ITy4YKa MArHUTHBIM TOJIEM.

JIMHUY MHAYKIMK MarHUTHOTO TTOJIA.

B3aumozerictBre 1ByX ITPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeHia Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME BIEKTPOMArHUTHOW UHIYKIWH.

[IpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOABMKYIUEH CHJIBI HMHIYKIHH OT CKOPOCTHM HW3MEHEHUs
MAarHMTHOTO IOTOKA.

SIBneHne cCaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul
M3yueHne MarHuTHOIO IOJIsI KaTYIIKHU C TOKOM.
Hccenenoanne 1eMCTBHSI MOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.



HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHONW MHAYKIIHU.
Pa3nen 2. Kosied0anusa 1 BOJTHBI
Tema 1. MexaHu4yecKue U 3JIeKTPOMATHUTHBIE KOJIeOaHUsI

KonebarenbHas cuctema. CBOOOAHBIE MEXaHUUECKHE KOJeOaHus. ['apMoHnueckue
konebanus. [lepuon, yacrora, ammautyaa u ¢asa koneOanuil. [IpyKuHHBIA MasTHHK.
Marematuueckuii MasTHUK. YpaBHEHHE TrapMOHUYecKHX koieOanmii. [IpeBparienue
HHEPrUr MPU TAPMOHUYECKUX KOJICOAHUSAX.

KonebartenbHblit KOHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B U/1€AJIbHOM
KOJIE0ATEIbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHMUYECKHMMH U 3JIEKTPOMAarHUTHBIMU
koneOaHusiMu. ®opmyna TomcoHa. 3aKkOH COXpaHEHMsI SHEPrUU B HJCAITBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpeacraBinenre o 3aryxaromux KoJjieOaHUsX. BBIHYXIEHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyX/IeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

ITepemenHslil TOK. CUHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U JICUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpancpopmarop. I[lpousBoacTBO, Tmepemnadya W MOTPEOJIEHUE DIIEKTPUUECKOU
SHEPruM. OKOJIOTMYECKHE PUCKKM TMpU MPOU3BOJCTBE 3IeKTpod3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA U MPAKTUUECKOE ITPUMEHEHUE: JIEKTPUUYECKUN 3BOHOK,
reHepaTop MePEMEHHOT0 TOKa, JIMHUU 3JIEKTponepeaay.
Jlemoncmpayuu

UccnenoBanne mapamMeTpoB  KoJieOaTENbHOW CUCTEMbI  (NMPYKUHHBIA — WITH
MaTeMaTUYECKHI MasSTHHK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBONWCTB BhIHYKIEHHBIX KOJIEOaHUN.

Habmtonenue pezonanca.

CB0OOAHBIE JIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuwimorpaMmbl  (3aBUCUMOCTH  CUJIbI TOKAa U HAaNpSHKEHUST OT BPEMEHM)
JUIS1 DJICKTPOMArHUTHBIX KOJICOaHMA.

Pe3onanc mnpu  mocienoBaTeIbHOM — COCIMHEHUM  PE3UCTOpPA,  KATYILIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TMHUY 3JEKTPOoTepeadH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

WccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJTBIX KOJICOAHHM Tpy3a HA HUTH OT JJIMHBI
HUTU U MACChI Tpy3a.

Uccnenosanue nepeMEeHHOTO TOKA B 1€MW U3 MOCIEA0BATEIBLHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYyIIK! U PE3UCTOPA.

Tema 2. MexaHnuyecKue M 3J1eKTPOMATHUTHbIE BOJIHBI

Mexannueckue BOJHBI, ycinoBusi pacnpocrtpanenus. llepuwon. CkopocTtb
pacnpocTpaHeHus U JjiHa BoJHbIL. [lonepednsie v mpo1oibHbIe BOJIHBL. MHTEpdepenius
U 1 paKiys MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

3J'ICKTpOMaFHI/ITHBIe BOJIHBI. Y CJIOBUS HU3JIYyUYCHHUA OJICKTPOMAIrHUTHBIX BOJIH.
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B3aumHuaa opueHtauus BexkTopoB E, B, V B snektpomarnuTHOi BoaHe. CBoMcTBa
AIIGKTPOMArHUTHBIX BOJIH: OTpPaKCHHE, MpPeIOMIICHUE, TMOoJspu3amus, Iudpakius,
unTepdepenius. CKOpOCTh MEKTPOMArHUTHBIX BOJIH.

[llxkana SJIEKTPOMArHUTHBIX BOJH. [IprMeHEeHnMe AIEeKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3u U TeneBuacHus. Pagnonokanus.

DIEeKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYIKAOIIEH CPEIbI.

TexHuyeckue yCTpPOWCTBA W NPAKTUYECKOE NPUMEHEHHME: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJbTpPa3ByKOBas JUarHOCTUKAa B TEXHUKE MW MEIULUHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpoCTpaHEHHUE MONEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

HabGnronenue otpakxeHus: ¥ NpeJOMIICHHS] MEXAHUYECKUX BOJIH.

Habntonenue nnreppepenunu u qudppakiud MEXaHUUYEeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HabutoieHue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M M 4acTOTOU
KOJICOaHMIA.

HccenenoBanue CBOWCTB JJIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, IIPEIIOMIICHHUE,
noJisipu3anus, IMppakuus, uHTephepeHIus.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsamMonrHerHOE pacupOCTpaHEHHUE CBETA B OJJHOPOJHOM
cpene. Jlyu cBera. ToueuHbI HICTOYHHK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpaxkeHHs cBera. llocTpoeHue wu300paxkeHU
B IJTOCKOM 3€pKaJIe.

[Ipenomiienne cBeTa. 3aKOHBI MpPENOMJICHUS CcBeTa. AOCOJIOTHBIM IOKa3aTesb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIi  yroja MOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcust ceeta. CinoxHblii cocTaB Oenoro cseta. L{Ber.

Cobuparome 1 paccenBaroniye JUH3bl. ToHkas nauH3a. DOKyCHOE paccTosHUE U
onTHYECKas Cuila TOHKOW JuH3bL. [locTpoeHue wu300pakeHHil B cOOMparoOmUX U
pacceuBarolmux JuH3ax. PopMysa TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUUECKOM ONITHUKU.

BonnoBas onrtuka. UHtepdepenuus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOJIOICHUSI MaKCUMyMOB M MHHMMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT JIBYX
CHUH(a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

HNudpakusa cera. udpakinuonHas pemérka. YciaoBUe HAOMIOJCHHUS TJIABHBIX
MaKCUMYMOB IpH MaJICHU MOHOXPOMATHUYECKOT0 CBETa Ha AUPPAKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHUE: OUKH, JIyTa, poToanmnapar,
NPOEKIMOHHBIN amnmapar, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA, TU(paKIIMOHHAS
peleéTKa, NoJIApOUL.



Llemoncmpayuu

[IpsimonuHetHOE  pacmpocTpaHeHHe, OTpaKEHHWE U MPEJIOMIICHHE CBeTa.
OnTrueckue mprudOpHI.

[TostHOE BHYTpeHHEE oTpakeHHe. Moienb CBETOBO/IA.

HccnenoBanue cBONCTB M300pakeHUH B JIMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue narepdepeHImm cBeTa.

Hab6nronenune nudpakmum ceera.

Hab6nronenue nucnepcuu cBeTa.

[TomyyeHue cekTpa ¢ HOMOIIBIO PU3MBI.

[Tonyuyenue cnekTpa ¢ HOMOLIBIO0 AU(PAKIIUOHHON PEIETKH.

Hab6nronenue nonsipuzanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3MepeHune nokazaresns npeoMIeHUs CTEKIa.

HccnenoBanue cBONCTB M300payK€HUH B JIMH3aX.

Habuntonienue nucnepcun cBera.

Pazjen 3. OcHOBBI crieUAJIbHOH TEOPUU OTHOCHTEIbHOCTH

I'pannupl TPUMEHUMOCTH KJIacCHYECKOM MexaHuku. [locTynaTel crnenuanbHOU
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DWHIIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHME BPEMEHUM U COKpAIIEHUE
JUTUHBI.

DHEprusi U UMIYJIbC PEISATUBUCTCKON YACTHUIIBI.

CBsI3p MaccChl € SJHEPTUEN U UMITYJIBCOM PENSTUBUCTCKONW YaCTULBI. DHEPTHS ITOKOS.

Pa3znen 4. KBanroBasi puszuka
Tema 1. DiieMeHTbI KBAHTOBOM ONITUKH

®otonbl. Popmyna [Inanka cBs3u 3HEpruM POTOHA C €ro YacTOTOW. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTue u uccinegoBanue ¢otoddpdexra. Onbitel A.I'. CroneroBa. 3akoHbI
dbotorpdexra. YpaBuenue OunmTeitHa g pororddexra. «KpacHas rpaHHIIa»
dboToaddexra.

JlaBnenne ceeta. OnbiTel [1.H. JIeGenera.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue yCTpOMCTBA UM  NPAKTUYECKOE NpPUMEHEHHUE: (HOTODIIEMEHT,
dhoToMaTUMK, COTHEUHAS OaTapesi, CBETOIUOI.

Jlemoncmpayuu

dotorh(exT Ha yCTaHOBKE C ITMHKOBOM TIACTUHOM.

Uccnenosanue 3akoHOB BHelTHEro Gpororddekra.

CBeToauo.

Conueunas 6artapes.

Tema 2. CTtpoenne aToma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO 0-4acCTHIIL.

[Tnanerapuas moaens atoma. [loctynarsr bopa. M3nyuenue u norioiieHne GOTOHOB pU
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NEPEXO0/I€ aTOMA C OJTHOT'O YPOBHS 3HEPTUH Ha Apyroi. Buasl ciektpoB. CriekTp ypoBHEN
DHEPIUM aToMa BOAOPOAA.

BonnoBeie cBoictBa wactuil. Bosubl n1e bpouna. KopnyckylisipHO-BOJTHOBOU
JTyaJTn3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITy4YECHHE.

TexHuyeckne yCcTpoHCTBa U MPAKTUUYECKOE MPUMEHEHUE: CIIEKTPaIbHbINA aHaiu3
(CTIEeKTpOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mognens onbita Pesepdopa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHenyaThiX CIIEKTPOB U3ITyUYEHHS.

Jlazep.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomoi

HaObnronenue nuHeiyaToro cnekTpa.

Tema 3. AToMHOe PO

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTH CTpoeHusd sAnpa. OTKpsITHE
paanoakTuBHOCTH. OmnbITel Pesepdopaa mo ompenesieHHIo cocTaBa paJdOaKTUBHOTO
u3nydenus. CBoicTBa anb(a-, OeTa-, ramma-u3inydeHus. BivsHue paguoakTHBHOCTH Ha
YKUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHa W HeWTpoHa. Hykionnas wonens siapa [eiizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio saapa. M30Tomnsl.

Anbha-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacnaj. ['aMMa-u3iydeHue.
3aKOH paIMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B siipe. SnepHble cuibl. JlegekT Macchl siapa.

Anepnsbie peakuuu. [lenenue u cuHTe3 saep.

SAnepubiit peaktop. TepmosinepHbliii cunTe3. [IpoOiieMbl U EPCHIEKTUBHI SACPHON
DHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI IAEPHON SHEPIrEeTUKH.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Meroabsl  HAOMIOAEHWS M PETUCTPALMM  BJEMEHTApHBIX  YACTHII.

dyHIaMeHTaIbHBIE B3aUMOICHCTBUA. EMMHCTBO (hU3MvecKoil KapTHHBI MUpA.

TexHHuecKue YCTpONCTBA M IPAKTHYECKOE NPHUMEHEHHE: JO3UMETp, Kamepa
Buinbcona, sigepHbIii peakTop, arToMHasi bomoa.
Jlemoncmpayuu

Cu€TurK MOHU3UPYIOMINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

UccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nes 5. Di1eMeHTHI ACTPOHOMUM U ACTPOPU3NKHU

Orarnbl pa3BUTUA acCTpOHOMHUH. [IpuKIiIagHOE 1 MUPOBO33PEHYECKOE 3HAUECHUE
aCTPOHOMMUH.

Bun 3B€3nH0r0 HeOa. Co3Be3nus, sipKue 3BE3/bl, TUIAHETHI, UX BUAMMOE JABIKEHUE.

ConHeuHas cucrtema.

Connue. ConHeuHnass akTUBHOCTb. MlcTouHuk sHeprun ConHua u 3BE€31. 3BE3bI, UX
OCHOBHBIE XapAKTEPUCTUKH. J(MarpaMma «CHEKTPaJIbHbBIN KJIACC — CBETUMOCTbY. 3BE3/bI

11



TJIAaBHOM ITOCJIEAOBATEIHLHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTEY I 3BE3]] IJIaBHOU
nocjeaoBaTeIbHOCTH. BHyTpeHHee cTtpoeHue 3BE3N. CoBpeMEHHbIE NPEACTaBICHUS
O MPOUCXOXKICHUU U 3BotonK COHIA U 3BE3T. DTalbl )KU3HU 3BE3.

Mueunsiii [TyTs — Hamia I'anaktuka. [Tonoxenue u qeuxenue CosHia B ['anaktuke.
Tunel ranakTuk. PaguoranakTuky v KBa3apbl. YEpHBIE IBIPHI B SIAPAX FAJIAKTHK.

Bcenennas. Pacmmipenune Bceenennoi. 3akon XaO6ma. Pa30eranme raylakTHK.
Teopus bonpmioro B3peiBa. PemkToBOE N3ITydEeHUE.

Macmrabnas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOntonenuss HEBOOPYKEHHBIM TJIA30M €  HCIOJB30BAHUEM KOMIIbIOTEPHBIX
MPUJIOKEHUH ISl ONIpEeACICHUS TOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE C03Be3us1 CEBEPHOIO MOIYIIAPHS U IPKHUE 3BE3BL.

Hab6nronenus B reneckon Jlynsl, mianer, Maeunoro ITyTu.

O0o0maromniee NOBTOPEHUE

Ponb ¢u3uku U aCTpOHOMUM B SKOHOMUYECKOM, TEXHOJIOTUYECKOU, COIUAIbHON 1
TUYECKON cdepax NesATeTbHOCTH YeJOBEKa, POJib U MECTO (DU3UKH U ACTPOHOMHH
B COBPEMEHHOW HAy4YHOW KapTHUHE MHpPA, POJb PU3UUYECKON TEOpHUH B (POPMUPOBAHUU
MPEACTAaBICHU O (PU3NYECKON KApTUHE MHpPaA, MECTO (PU3MYECKON KApTUHBI MHUpPa
B 00I111eM PSily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O IPUPO/IE.

MexknpeaMeTHbIe CBA3U

N3yuenune kypca dusuku 6a30Boro ypoBHs B 11 Kjacce oCymiecTBIsETCS ¢ yUETOM
COJIEPKaTENIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTEMaTHKU, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nouwsmusi, CBSI3aHHBIE C M3YYCHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, Hay4YHBIN (akT, runoresa, punyeckas BEJIMUUHA, 3aKOH, TEOPHSs,
HaOJII0ICHUE, DKCIIEPUMEHT, MOJICITUPOBAHNE, MOICIb, U3MEPECHHE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHUH, TPUTOHOMETPUUECKHE (DYHKIIHH:
CHUHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO,
BEKTOPbl M HX MPOCKIUM HAa OCH KOOPAWHAT, CIIOXKEHHE BEKTOPOB, IMPOWU3BOJIHBIC
AJIEMEHTAPHBIX (PYHKIUH, TPU3HAKH MO00US TPEYyTOJILHUKOB, ONPEIeTICHUE TUIOMIAIN
I0CKUX (huryp u o0bEMa Te.

buonoeus: rnexrpudeckue sIBICHUS B )KUBOM MPUPOJIE, KOJIeOaTeIbHbIE TBUKEHUS
B JKMBOM MPUPOJE, OINTUYECKUE SBJICHUS B KUBOM MPUPOAE, ACUCTBUE paAUALIUU
Ha KUBBIE OPTAHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPIBIX TEI,
MEXaHHU3MbI 00pa30BaHUsl KPUCTAINIMUECKOMN PEIIETKY, CIIEKTPAIbHBIN aHAIH3.

l'eoecpagua: mMarHuTHBIE TONIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX pyl, QOoTOChEMKA
36MHOM TOBEPXHOCTH, IPEACKA3AHNE 3EMIIETPSCEHU.

Texnonoeus: JHAHUM  DIIEKTPONEpENad, TIEHEpaTop  IEPEMEHHOIO  TOKa,
ANEKTPOABUTATEND, MHIYKIIMOHHAS 1€4Yb, pajap, paAUONPUEMHUK, TEJIEBU30p, AHTCHHA,
tenedoH, CBU-meub, NPOEKIIMOHHBIM ammapar, BOJOKOHHAs OINTHKA, COJHEYHAsS
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Oatapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueObHoro mnpenmera «®Du3mKa» Ha YpPOBHE CPEAHETO OOIIETo
oOpa3zoBaHus (0a30BbIi ypOBEHB) JOJDKHO OOECHEYUTh JOCTHKCHHE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U TPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3ysbTaThl OCBOCHHS Yy4eOHOro mnpeamera «Du3nKay HJOJKHBI
OoTpaxaTh TOTOBHOCTh M  CIOCOOHOCTh  OOY4YalOIIMXCA  PYKOBOJCTBOBATHCS
chOpMHPOBAaHHON BHYTPEHHEH TMO3UIIMEN JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIONIUX TPAAUIIMOHHBIM
IEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACHIMPEHHE >KU3HEHHOTO OIbITa U OIbITA
NEATEIbHOCTH B TIPOIIECCE pealu3ali OCHOBHBIX HAMpaBICHUNA BOCHUTATEILHON
NEATEIIbHOCTH, B TOM YHCJI€ B YACTHU:

rPaskIaAHCKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YyYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUIMCKOTO OOIIECTBA;

MIPUHATHE TPaIUIIUOHHBIX 00111eueT0OBEYECKUX TYMaHUCTUYECKUX u
JEMOKPATUYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTM COBMECTHYIO JE€ATEIIBHOCTh B HHTEpPECcAaX TIPaKJaHCKOTO
oO0IIIeCTBa, y4acTBOBATh B CAMOYIIPABIEHUU B 00pa30BaTeIbHON OpraHu3alluu;

YMEHHE B3aUMOJAEICTBOBATh C COI[MATbHBIMUA UHCTUTYTAMHU B COOTBETCTBUU C UX
GyHKIUSIMU ¥ HA3HAYCHHUEM;

FOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;
NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUUCKOM TPaKIaHCKON UACHTUYHOCTH, TATPUOTH3MA,
LIEHHOCTHOE OTHOILIEHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM

POCCHICKUX YUEHBIX B 0071aCTH (PU3UKHU M TEXHUKE;
JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS S

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITHICCKOTO ITOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMi0 W TPUHAMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B
JESATEIbHOCTU YYEHOT0;

OCO3HAHHUE JTUYHOI'O BKJIaJa B IIOCTPOCHUC YCTOﬁqHBOFO 6yI[y1uer0;
ICTETHYECCKOI0O BOCIIMTAHHUA

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIIOUYAs 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucymero pu3n4eckoi Hayke;
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TPYAOBOI'0 BOCIIMTAHMSA:

UHTEpEC K paziuyHbiM chepaM npodeccHoHanbHON NeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PM3MKOW M TEXHHKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymymiei
npodeccuu 1 peaau30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIaHBI,

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHMIO B 00JaCTH (pU3UKH
Ha NPOTSHKEHUU BCEH JKU3HU;

IKOJIOTMYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH IKOJIOTMUECKOU KYJIBTYPbl, 0CO3HAHHUE INI00AIBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHKE U OCYLIECTBJIIEHUE ICMCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHMS LIeJIed YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

Pacumimpenue onbiTa J€ATEIBHOCTH SKOJOTMYECKON HANpaBiIE€HHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (pU3UKeE;

LHEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (U3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAyYHOU NIEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE MU3YUECHHUS
GU3MKM  OCYIIECTBIATH  HPOEKTHYID U HCCIENOBATENIbCKYIO  JESTEIBbHOCTD
WHIUBUYaJIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIe AeiiCTBUS
ba3oBble JJoruueckue 1eMcTBUA:
CaMOCTOSITEIILHO (DOPMYITMPOBATh U aKTyaIM3UPOBATh MPOOJIEMy, pacCMaTprUBaTh
€€ BCECTOPOHHE;
ONPEEIISITh LEN AEATEIbHOCTH, 33/1aBATh MapaMETPhl U KPUTEPUH X JOCTHUKECHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M INPOTHBOPEYHUS B pacCMaTPHBACMBIX (PHU3HMUYCCKUX
SIBJICHUAX;
pa3pabarbiBaTh IUIAH peEIICHUs] MOPOOJEeMbl C YYE€TOM aHaJu3a WMEIOIIMXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JEITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LI€JISIM, OLICHUBATh PUCKU MOCJIEACTBUN AEATEIbHOCTH;
KOOPJAVMHUPOBATh M BBIMOJHATH PA0OTY B YCIOBUSIX PEATIHHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBaTe/IbLCKHeE JeHCTBHUA:
BJIAJICTh HAYyYHOM TEPMHUHOJIOTMEH, KIIOUYEBBIMU TMOHATUSAMH H METOJaMU
buznueckoil HayKu;
BJIQJIETh HaBBIKAMU y4EeOHO-HMCCIIEIOBATEIbCKON M TMPOCKTHON JESATEIBHOCTH
B 001acTH (DU3UKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY TOUCKY
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METOJIOB PEIICHHS 3a7a4 (PU3NUIECKOTO COACPKAHUS, TPUMEHEHHUIO PA3INIHBIX METOIOB
MIO3HAHWS,

BIIAJICTh BUJAMU JEATCILHOCTH TIO TMOJYYEHHIO HOBOTO 3HAHUA, €T0
WHTEPIpETANH, TPEoOPa30BAHUIO M MPUMECHECHHUIO B PA3IUYHBIX YUCOHBIX CUTYAIHSIX,
B TOM YHCJIC TIPU CO3JaHUH YICOHBIX TIPOCKTOB B 00JIACTH (PU3UKH,

BBISIBIIATH MPUYUHHO-CIICJICTBEHHBIE CBS3U U aKTYaJIM3UPOBATh 33/1a9y, BBIIBUTATh
THIOTE3Y €€ pelIeHNs, HaXOUTh apTYMEHTHI JIJIS I0Ka3aTelIbCTBA CBOMX YTBEPIKIACHHUIA,
3a7aBaTh apaMeTPhl U KPUTCPUH PEIICHHS,

aHAJIM3UPOBATh TIOJYUYCHHBIC B XOJIE PEIICHUS 33Ja4d PE3yJIbTaThl, KPUTHICCKH
OIICHWBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U  (OpMYyJIUMpOBaTh COOCTBEHHBIE 3aJauyd B  0Opa30BaTEIbHOU
JESATEILHOCTH, B TOM YHCJIE TIPU U3YYCHUH (PUBHKY;

J1aBaTh OILICHKY HOBBIM CUTYallUsM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

yMETh TEPEeHOCUTh 3HAaHUA 1O (uU3MKe B  TPAKTUYECKYIO  00JacTh
KU3HEICITCIEHOCTH;

YMETh HHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEIJIaraTh OPUTMHAIBHBIC TOAXOAbI U PEIICHUS;

CTaBUTH MTPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE AThTCPHATUBHBIC PEIIICHHUS.

Pab6ora ¢ unpopmanueii:

BJQJICTh HaBBIKAMU TMOJy4YeHUss HUHoOpManuu  (U3NUECKOTO  COJCPIKaHUS
W3 HWCTOYHHMKOB PA3HBIX THIIOB, CaMOCTOSATEIBHO OCYIIECTBIIATH ITOMCK, aHaJIH3,
CUCTEMATU3AIMI0 M WHTEpPHpeTanuio WHGOPMAIMK Pa3IMYHBIX BUIOB U (Hopm
MIPE/ICTABIICHHUS,

OIICHWBATH JIOCTOBEPHOCTH HH(OPMAITUH;

HCITOJIB30BaTh CPE/CTBA MH(MOPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
B PCIICHWH  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX ¥  OPraHU3allMOHHBIX 33]1a4cC
coOmoieHueM  TpeOOBaHMM  HAPrOHOMHUKH, TEXHUKM  OE30MaCHOCTH, TUTHECHBI,
pecypcocOepeKeHHs, TPAaBOBBIX M JTHYECKMX HOPM, HOPM HWH(OOPMAIMOHHOU
0e301acCHOCTH;

Co37aBaTh TEKCTHI (PU3MUYECKOTO COJEpKaHUS B Pa3IMUHBIX (hopMmaTax ¢ y4ETOM
Ha3HauYeHUs WHQPOPMAIUM W IIEJIEBOM ayJAUTOPHUH, BBIOWpas ONTHUMAIBHYIO (GopMy
MIPE/ICTABIICHUS M BU3YaTU3allNH.

KoMMyHuKaTHBHBIE YHHBepCAJIbHbIE y4eOHbIE eiiCTBHA:
OCYIIECTBIISTH OOIIEHNE HA YPOKax (PU3HKHU U BO BHE-YPOUHOU €SI TEIbHOCTH;
pacno3HaBaTh MPEANOCHIIKNA KOHMDIUKTHBIX CUTYallUd U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
NOHUMATh U UCIOJIb30BATh TPEUMYIIECTBA KOMaHIHOM M MHIMBU Ty aJIbHON pabOThI;
BBIOMpATh TEMATUKY U METObI COBMECTHBIX JIEHCTBUM C yUETOM OOIIMX UHTEPECOB,
Y BO3MOKHOCTEM Ka)OT0 YJIEHA KOJJIEKTUBA;
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MPUHUMATH LEJIM COBMECTHOU JAEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUS M0 €€ IOCTHKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIPEAEIATh POJIM C YUETOM
MHEHUN yYaCTHHKOB, O0OCYXK/IaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHWBATh KAa4€CTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHHKA KOMAHIIBI B OOIIHIA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLIEHUWBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATH MMO3UTUBHOE CTPATETHYECKOE MMOBEICHUE B PA3JIMUHBIX CUTYALMSX,
MPOSIBIISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIE YHUBepCcAJbHbIe Y4eOHbIe JeiicTBUSs
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIIATH TO3HABATEIBbHYIO ACSITENBHOCTD B 001aCTH (PU3UKU
U aCTPOHOMUH, BBISIBJISATH NPOOJEMBbI, CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE
3aJ1aui;

CaMOCTOSTENIbHO COCTaBJIATh IUJIaH PEUICHUS PAacUETHBIX UM KAYECTBEHHBIX 3a/1ad,
IUIAH BBIMOJHEHMsI MPaKkTU4YeCKOW paboThl C y4€TOM HMMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTEHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacIMpATh PAMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTEHHI;

JienaTh OCO3HAHHBINA BEIOOP, ApTyMEHTUPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCTh
32 PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSIBICHUIO IPYAUIIMU B 00JacTH (PUBUKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTE/VIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHBBI B JIE€SITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIa/IeTh HaBbIKaMH MO3HABATENbHON pedIeKCUHN KaK OCO3HAHHUS COBEPILIAEMBIX
JIEVCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI pediekcun sl OLEHKU CHUTYyallH, BHIOOpa BEPHOTO
pelieHus;

YMETh OLIEHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHS 110 UX CHUKEHUIO;

NPUHUMATh MOTHUBBI M @PTYMEHTHI APYTHUX MPU aHAJIM3€E PE3YJIbTATOB JEATEIbHOCTH;

MPUHUMATD ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M APTYMEHTHI JPYTUX MPU aHAIHU3E PE3YIbTATOB AESITEIbHOCTH;

MpHU3HaBaTh CBOE MPaBO M MPABO JAPYTUX HA OIIUOKH.

B mponecce AoCTHKEHUS JHYHOCTHBIX pE3YJIbTATOB OCBOCHHUS IPOTPaMMBbI
no Qusuke IS YpPOBHS CPEIHEr0 O00mero o0pa3oBaHus Yy OO0Yy4YarOIMUXCS
COBEPUIEHCTBYETCS AMOLMOHAJIbHBIN WHTEJJIEKT, MpEeANOJIararomum
c(OPMUPOBAHHOCTD:
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CaMOCO3HAHUS, BKIIIOYAIONIETO CIIOCOOHOCTH IOHUMATh CBOE SMOIMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS PA3BUTHUS COOCTBEHHON AMOIMOHAILHOM Cephl, OBITh
YBEPEHHBIM B ce0¢;

CaMOpEryJIMpOBaHus, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHHUE, CIIOCOOHOCTD aallITUPOBATHCS K IMOIIMOHAIBHBIM
W3MEHEHUSM U TIPOSIBIISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIONICH CTPEMJICHHE K JIOCTMXKECHHUIO IIEIU U
yCIexXy, ONTHMHU3M, HWHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh, MCXOJAS M3 CBOMX
BO3MOKHOCTEH;

OMITATHH, BKJIIOYAIOIIEH CHOCOOHOCTh IOHHMMATh SMOIMOHAJILHOE COCTOSHUE
JIPYTUX, YYUTBIBATh €T0 MPH OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K COUYBCTBUIO H
COTIEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS
C IPYTHUMHU JIIOJIbMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC U pa3peniaTh KOHPIUKTEHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 11 kjiacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHHUIA:

JEMOHCTPUPOBATh Ha TMpUMEpax poJib U Mecto (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBl MHpaA, B PA3BUTUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTUM, B MPAKTUYECKOM JEITEIBbHOCTH JIIOAEH, LEJIOCTHOCTh W E€OUHCTBO
bu3MYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUSI U3YUYEHHBIX (DU3MYECKUX MOJIENICH: TOYCUHBIN
AIIEKTPUUYECKUN 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, siAepHasi MOJE/b aToMa,
HYKJIOHHAs MOJI€JIb aTOMHOTO si/ipa NP pelieHrnd PU3NUeCcKux 3aj1ay;

pacno3HaBaTh (pU3MYECKHE SBICHUS (IPOLECChl) M OOBSACHATh HUX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKM M KBAHTOBOW (DU3UKH: DJIEKTpUUECKas MPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aMMOJICHCTBUE
MarHMuTOB, 3JIEKTPOMAarHUTHAsT UHAYKUHUS, I€UCTBUE MAarHUTHOIO MOJsi HA MPOBOJIHHK
C TOKOM W JBWXKYIIUWCS 3apsll, DOJICKTPOMATHUTHBIE KOJICOAHWUS ¥  BOJIHBI,
MPSMOJIMHEMHOE PACTIPOCTPAHCHHE CBETA, OTPAKEHHE, MIPEIOMIICHUE, HHTep(EepeHIIns,
mudpakiys U TOJAPU3ANMS CBETa, AUCIEpcHsl cBeTa, (OTOdNEKTpUdIecKuid 3P eKT
(boToaddexT), cBeToBOe AaBieHHE, BO3HUKHOBEHHE JHMHEHUYATOrO CIIEKTpa aroma
BOJIOPO/Ia, €CTECTBEHHAsI M UICKYCCTBEHHAs paJINOAKTUBHOCTD;

ONMKCHIBATH H3YYEHHBIE CBOMCTBA BeEIIECTBA (BJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE, BJIEKTPUUYECKYIO MPOBOJUMOCTH PA3JIMYHBIX CPEN) U DJIECKTPOMArHUTHbIE
SBJICHUSI (MPOLECCHI), UCTIONB3YS (DU3NYECKUE BEIMUUHBI: DJIEKTPUUECKHUM 3apsij, cuiia
TOKA, DJJIEKTPUYECKOE HANPSIKEHHUE, DIIEKTPUUYECKOE COIMPOTUBIICHHE, PAa3HOCTh
MOTEHITNAJIOB, YJIEKTPOABUKYIIAs CUila, paboTa TOKa, MHAYKITUS MAarHUTHOTO TIOJISA, CHJIa
Awmnepa, cuna JlopeHua, WHAYKTUBHOCTh KATYILIKH, JHEPTUs SJIEKTPUUYECKOTO U
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MarHUTHOTO TOJIEH, MIEPUOJI U YacTOTa KojeOaHui B KOJeOaTeNbHOM KOHTYpE, 3apsii U
CHJIa TOKa B TPOIECCE TapMOHHUYECKHUX SJICKTPOMArHUTHBIX KoyieOaHMH, (HOKycHOE
pacCTOSIHUE W ONTUYECKas CWIA JIMH3bL, NpPU ONHWCAHUM NPABUIBHO TPAKTOBAThH
(u3NYECKUI CMBICI UCIOJB3YEMBIX BEJIMYMH, UX 0003HAUECHUS U €IUHULIbI, YKAa3bIBAThH
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BEJIUUMHY C IPYTUMU BEINYHMHAMY;

OINUCHIBAaTh U3yUEHHbIE KBAHTOBBIE SIBJICHUS U MPOILIECCHI, UCIIONIB3Ys (PU3NUECKUE
BEJIMYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YACTOTA CBETA, SJHEPTUS
Y UMITyJIbC (POTOHA, IEPHO/] IOy paCIIaja, SHEPTUS CBSI3U aTOMHBIX sIJIEp, IIPU ONIMCAHUU
IPABWJIBHO TPAKTOBATH (PU3HUECKUN CMBICI UCIIOJIb3YEMBIX BEIUYUH, UX 0003HAUYECHUS U
€MHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYI (PU3HYECKYIO BEJIMYUHY C
JPYTMMH BEJTMYMHAMU, BBIUMCIATH 3HAaU€HNE (PU3UYECKOM BEIMUMHBI;

aHAJIU3UPOBATh (PU3MUYECKHE MPOLIECCHI U SIBJICHUS, UCIIOJIb3YSI (PUINYECKUE 3aKOHBI
Y NPUHIUIBL: 3aKOH OMa, 3aKOHBI MMOCJIEI0BATENBHOTO U MAPAIIIETBHOTO COEAMHEHUS
IPOBOJHUKOB, 3aKoH Jloyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOW WHAYKLMH, 3aKOH
NPSMOJIMHEMHOTO PACIPOCTPAHEHMSI CBETA, 3aKOHbl OTPAXKEHUS CBETa, 3aKOHbI
IpEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHHa g (oTor(d(deKTa, 3aKOH COXpaHEHUs
HHEPrUHU, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH COXPAHEHHUS JIIEKTPUUYECKOro 3apsja,
3aKOH COXpaHEHUs! MacCOBOI0 YHCJIa, MOCTYaThl bopa, 3aKk0H palnoakTUBHOIO pacnaja,
OpU 3TOM pa3iuyaTh CIOBECHYI (OPMYJIMPOBKY 3aKOHAa, €ro MaTeMaTH4eCcKoe
BBIPKEHHE U YCIOBUS (TpaHULbl, 00JIaCTH) TPUMEHUMOCTH;

OTIpEe/EIIATh HaNpaBlIeHUE BEKTOpa WHAYKIMM MAarHMUTHOTO IOJIsI MPOBOJAHMKA
C TOKOM, cujibl Ammnepa u cuibl JlopeHua;

CTPOUTh M ONHCHIBATH M300pa’KE€HUE, CO3/1aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOM
JINH30M;

BBITIOJIHATH YKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (DU3UUECKUX SBJIICHUNA U MPOIECCOB
C HCHOJb30BAaHUEM INPSAMBIX, U KOCBEHHBIX W3MEpPEHUIl: IpH 3TOM (OPMYJIHPOBATH
npoOJsieMy/3ajady M THUIIOTE3Y Y4eOHOIro SKCIEepUMEHTa, COOMpaTh YCTaHOBKY W3
peI0AKEHHOT0 000pYA0BaHuUs, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBObI;

OCYIIECTBIISITH MPSIMbIC H KOCBEHHBIE U3MEPEHUST (PU3NICCKUX BEIIMYUH, TIPU STOM
BbIOMpaTh ONTHUMAbHBIA CIHOCOO HM3MEPEHMs] M HCIOJIb30BaTh H3BECTHBIE METOJbI
OLICHKU ITOIPELIHOCTEN U3MEPEHHU;

UCCJIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HUCIOJIb30BAaHUEM IMPSMBIX
U3MEpPEHU: TpPU HTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATh PE3yJbTAThI
MOJly4YEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIUYUH B BUJAE TaONMIl M TpadUKOB, J€1aTh
BBIBO/JIbI 110 PE3yJIbTaTaM UCCIIEOBAHMUS;

co0roAaTh mpaBuiia 6€30MacHOro Tpy/a P MPOBEICHNUN UCCIICIOBAHUN B paMKax
y4eOHOT0 3KCIEepUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W MPOEKTHON MAeATeIbHOCTH
C UCII0JIb30BAHUEM U3MEPUTENIBHBIX YCTPOUCTB U 1a0OpaTOPHOr0 000PYI0BaHMS;

pemarh pacy€THbIE 3a7aud C SBHO 33aJaHHOW (PU3UYECKON MOJAENBIO, MUCTOJIb3Ys
(¢u3nuyecKkue 3aKOHbl M INPUHLUIBI, HA OCHOBE aHalM3a YCJIOBUS 3a/ladd BbIOMpPATH
bu3nYECKyI0 MOJIEIb, BBIACITH (PU3MUECKUE BETUYUHBI U (DOPMYIIbl, HEOOXOAUMBIE IS
e€ peleHus,, IPOBOAUTh Pacdy€Thl U OLICHUBATh PEAJbHOCTH IMOJYYEHHOI'O 3HAUEHUS
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(M3UYECKON BETMYNHEI;

pelmaTh KayeCTBEHHBIE 3a/1auyd: BBICTPAaUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pACCYXKICHUM C ONOpPOM HAa U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue IBICHUs;

WCIIOJIh30BaTh TMPU PEIICHUH YYeOHBIX 3a7ad COBPEMEHHBIE WH()OpPMAIMOHHBIC
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHHUS, HMHTEPHPETALMU U MPEACTABICHUS
y4eOHOU U HAyYHO-TIOMYJIIPHON MH(OpMAIMHU, TOJIYYEHHON U3 Pa3IMUYHbIX HCTOYHUKOB,
KPUTUYECKU aHATM3UPOBATH MOIy4aeMyro HHGOPMAIIHIO;

OOBSICHSATh MPUHIUIIBI JEHCTBUSI MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pasnuyaTh yCJIOBUS UX O€30MMaCHOTO UCTIONb30BAHUS B IOBCETHEBHOM KU3HU;

MPUBOJUTh MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOCXKHBIX YUYEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, B 00BICHEHHE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUM;

HCIIOJBb30BaTh TEOPETUYECKHE 3HAHUS TO (U3UKE B TMOBCEIHEBHOM JKH3HU
Uit obecriedeHus 0e30MacHOCTH TMpU OOpalieHuu C MNpudopaMu M TEXHUYECKUMU
YCTPOMCTBAMH, ISl COXPAHEHHUSI 3J0POBbSI U COOJIIOACHUS HOPM 3KOJOTHYECKOTrO
MOBEJCHUS B OKPYKAIOIIEH CPEJIC;

paboTaTh B TPYIIE C BHIIIOJHEHUEM PA3JIMYHbBIX COIMAIBHBIX POJIEH, TUIAHUPOBAThH
paboTy Tpynmbl, palUOHAIBHO paclpenesTh O00sS3aHHOCTH U IJIAHUPOBATH
JEATEIIbHOCTh B HECTAHIAPTHBIX CUTYallUsIX, aJ€KBAaTHO OIEHMBATh BKJAJ KaXXJO0Tro
13 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMaTpUBaEeMOM MPOOJIEMBbI.
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KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC

HaunmenoBanue

No KommuectBo OCHOBHBIE BUJIBI I€SITEILHOCTH
pa3liesIoB U TEM [IporpammHoOe conepxanue

/T 4acoB 00yYarommxcs

y4eOHOTro npeaMera
Pasznen 1. Jnexkrpoannamuka
1.1 | MarauTHoO€ noJe. 11 ITocTosTHHBIE MATHUTHI. [IpoBeaeHHE SKCIIEPUMEHTA: N3YUECHHUE

DJIEKTPOMAarHuTHAs
WHIYKITUS

B3anmoaeiicTBie ITOCTOSTHHBIX
MarouToB. MarHuTHoeE I0JI€.
BekTop MarHuTHOM MHIYKIIUU.
[IpyHIMT Cynieprno3uuun
MarHMTHBIX TToeH. JInnun
MarHuTHOM MHAYKIMU. KapTuHa
JIMHUA MarHUTHOW UHIYKIIUH MOJIS
MMOCTOSIHHBIX MarduTOB.

MarauTtHoe 1ose NTpoBOJHUKA

¢ TokoM. KapTrHa TuHUNA UHIYKIAU
MarHuTHOTO MOJIS JJIMHHOTO
MPSAMOTO ITPOBOJIHUKA U 3aMKHYTOT'O
KOJIBLIEBOT'O TPOBOAHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena.
B3aumopericTBre MPOBOTHUKOB

C TOKOM.

Cuita Amnepa, €€ MOyJIb U
HanpaBJICHHE.

Cuna Jlopenna, e€ MoAyJb U
HalpaBsJICHUE. [[BHKEHUE

MAarHATHOTO TIOJISI KaTYIIKH C TOKOM;
HCCIIEIOBAHNE JIEUCTBUS ITOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM;
WCCIIEIOBAHNE SIBJICHUS
AIIEKTPOMAarHUTHON MHIYKIIUH.

Onenka a0COJIFOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEpEeHU (PU3NIECKUX
BEJINYHH.

OOBbsicHEeHNE NPUHLIUIIOB ACHCTBUS U
ycJ10BUi 0€301acHOr0 NPUMEHEHHUS
ITOCTOSTHHBIX MarHuTOB,
AIEKTPOMAarHuTOB, JJIEKTPOABUTATEN,
YCKOpHUTEJIEH 2JIEMEHTAPHBIX YaCTHIL,
VHAYKLIHOHHOM NEYHU.

Pemenne pacu€THeIX 3a1a4

Ha MpUMeHeHne (POPMYJT TEMBI
«MarauTtHoe noJsie. DIIEeKTpOMarHuTHas
WHIYKLSD) .

Pemenne kayeCcTBEHHBIX 3a1a4

C OIIOPOM Ha U3YYEHHBIE 3aKOHBI,
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3apSIKEHHON YaCTULIBI

3aKOHOMEPHOCTH U (PU3NYECKUE

B OJTHOPOJAHOM MAarHUTHOM IIOJIE.
Pabota cumnsl Jlopenna.

SIBiieHME ANEKTPOMArHUTHOM
uHayKuu. IToTok BekTopa
MAarHUTHOW UHAYKIIHH.
DIIEKTPOABUXKYILAsl CHJIA UHYKIIAH.
3aKOH 3JIEKTPOMarHuTHOMN
nHaykunu dapazes.

BuxpeBoe 3J1eKTprUIecKoe NoJIE.
DNEKTPOBIXKYILAS CUJIa HHAYKIUN
B IIPOBOJHUKE, IBUKYILIEMCS
ITOCTYNATEIbHO B OAHOPOJHOM
MAarHUTHOM II0JIE.

[IpaBuio Jlenna.

NHnykTUBHOCTE. SIBNICHME
CaMOMHIYKIIMH. DJIEKTPOABIKYILAs
CUJIa CAMOUHIYKIIUU.

DHeprust MArHATHOTO T10JIST KATYILKH
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuyeckue ycTponucTsa u
MPAKTUYECKOE PUMEHEHUE:
MMOCTOSIHHBIE MATrHUTBHI,
AIEKTPOMArHuTHI,
AIEKTPOABUTATEND, YCKOPUTEIN
AJIIEMEHTAPHBIX YACTHII,
VHIYKLIHAOHHAS [1€Yb

ABJICHHS TEMBI «MarHuTHOE MoJIe.
DJIEKTPOMAarHUTHAsE UHYKIIHSD).
Ornpenenenue HanpaBJIEHUs BEKTOpa
MHIYKIIMM MarHUTHOTO OIS
MPOBOJIHUKA C TOKOM, CHJIbI AMIIepa
u cwibl JIopeHna.

Pacno3naBanue puznyeckux siBICHUN
B Y4€OHBIX OMBITaX U OKPYKarolen
YKUA3HU: B3aUMOJICVICTBUE MAarHUTOB,
3JIEKTPOMArHUTHAsI MHAYKIHS,
JNEUCTBUE MAarHUTHOTO IOJISI HA
MIPOBOJIHUK C TOKOM U JIBUKYITUNCS
3apsia.

AHanu3 3IEKTPOMArHUTHBIX SBJICHUM
C UCIIOJIb30BAHMEM 3aKOHA
3JIEKTPOMArHUTHON WHIYKIIUU.
Onucanue n3y4eHHbIX CBOMCTB
BEIIECTB U AJIEKTPOMArHUTHBIX
SIBJICHUU C UCIIOJIb30BAHUEM
(UBUYECKUX BEJIMYWH: WHIYKITUS
MarHUTHOIO MOJIsl, cCuja AMnepa, cuiia
JlopeHna, THAYKTUBHOCTh KaTyIIKH,
SHEPTHUsl JIEKTPUUECKOTO U MATHUTHOTO
roJjeun

Dopma KonmpoA: peleHne 3a1a4y
EI'D, TecTupoBanue, yCTHbIE ONPOCHI
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Hroro no pazaeny

11

Pa3nen 2. Kosie0anus v BOJTHBI
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2.1

MexaHU4ecKue 1
AIIEKTPOMArHUTHbBIC
KOJICOaHUS

KonebarenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
konebanus. ['apmMmoHMUeckue
kosebanus. [lepuon, yactora,
aMIUIUTya U (pa3a Kosre0aHui.
[IpyXMHHBIN MasITHUK.
MareMaTnyeckui MasTHUK.
YpaBHEHHE TapMOHUYECKUX
kosebanuil. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHblit KOHTYP.
CB0OOOIHBIE 2TIEKTPOMArHUTHBIE
KOJIcOaHUS B UICAIbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS
MEXAY MEXaHUYECKUMU U

QJICKTPOMAariHuTHBIMHA KoJeOaHHUSIMU.

®opmyna ToMcoHa. 3akOH
COXPaHEHUS YHEPTUU B UJECATBHOM
K0JIe0aTeIbHOM KOHTYPE.
[Ipencrasinenue o 3aTyXaromux
Kosie0aHusX. BoiHyKIeHHbIE
MEXaHU4eCKue KoaeOaHus.
Pe3onanc. BeiHyX1eHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNU .
IlepemeHHBIN TOK.

CuHycou1abHbIA TEPEMEHHBIN TOK.

WccnenoBanue nmapaMeTpos
K0JIeOaTeIbHON CUCTEMBI — IEPUO/IA,
JaCTOTHI, AMIUTATYABI U (a3bl
KoJieOaHu (MPy>KUHHBIN W/WUITU
MaTeMaTUYECKU MasTHUK).
HabOmronenue 3aryxaromux KojaeOaHu.
HccnenoBanre CBOMCTB BBIHYKIECHHBIX
KoJieOaHui.

Habmronenue pezonanca.

IIpoBeneHue 3kcniepuMeHTa:
MCCJIEIOBAHKUE 3aBUCUMOCTH TIEPHO/Ia
MaJIbIX KOoeOaHui rpy3a Ha HUTH

OT JIJIMHBI HUTU U MAaCChI IPy3a;
MCCJIEIOBaHKE MTEPEMEHHOTO TOKa

B IIETTH U3 MTOCJIEI0OBATEIHHO
COEIMHEHHBIX KOHJICHCATOPA, KaTyIIKH
U pe3ucTopa.

Orenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MepEeHU (PU3NYECKUX
BEJTUYMH.

OOBbsICHEHUE PUHITATIOB ACHCTBUS U
YCJIOBHM 0€3011acCHOTO MTPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, TeHEpaTopa
MEPEMEHHOTO TOKA, JINHUU
AJIEKTpoIiepeaay.

Pemrenue pacdy€THbIX 3a71a4 € SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACUCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpanchopmarop. IIpousBoacTso,
nepeaayda u noTpedieHue
AIEKTPUYECKOU DYHEPTHM.
DKOJIOTUYECKHUE PUCKHU

IIPpH IIPOU3BOJACTBEC JJICKTPOOHCPTIHH.

Kynberypa rcnosib30BaHus
AJIEKTPOIHEPTUU B [IOBCEIHEBHOU
JKU3HU.

TexHuueckue yCcTpoucTaa u
IIPAKTUYECKOE IPUMEHEHUE:
AIEKTPUYECKUN 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
aNeKTponepenayd

3aJIaHHON (PU3HUECKON MOJIEITBIO

C UCTIOJIh30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpPMYJI, OTIUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJieOaHus.

Onucanrie MEXaHHYECKUX U
AIIEKTPOMATrHUTHBIX KOJIeOaHUI

C UCTIOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: TIEPHUO] ¥ 4aCTOTa
KOJIeOaHM, aMITUTy1a U Pa3a
KoJiIeOaHUM, 3apsi U CUJia TOKa

B TAPMOHUYECKUX IJICKTPOMATrHUTHBIX
KOJICOaHUSIX.

Pemenne kaueCcTBEHHBIX 3a/1a4

C ONIOPOM Ha U3YUYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU, OTMCHIBAIOIIIHE
MEXaHUYICCKHE U DJICKTPOMAarHUTHBIC
KoJIeOaHusl.

PaboTa B rpymnmax npu miaHApOBaHUH,
MPOBEICHUH U UHTEPIPETALNH
PE3yIbTATOB OIBITOB, U AHATIN3E
JOTIOJTHUTEIIBHBIX HCTOYHUKOB
uH(}OpMAITUH TIO TEME.

Dopma konmponsa: peuieHue 3aaad EI'9,

TCCTUPOBAHUC, YCTHBIC OIIPOCHI,
BBIIIOJIHCHHUC MMPAKTHYCCKUX pa60T
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2.2

MexaHU4ecKue 1
AJIEKTPOMATHUTHBIE
BOJTHBI

MexaHn4yeckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuo.
CKOpOCTh pacnpoCTpaHEHHUs U
JnyiHa BoJiHbL. [lonepeunsie u
POAOTIbHBIC BOJIHBI.
WuTepdepentus u qudpaxus
MEXaHUYECKUX BOJH.

3ByK. CKOpOCTb 3ByKa. [ pOMKOCTB
3ByKa. Bricota ToHa. TeMOp 3ByKa.
DJEeKTPOMarHUTHBIE BOJTHBI.

Y cnoBus n3ny4yeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anmMHuast
OopUeHTaIus BEKTopoB E, B,

U B DJIGKTPOMAarHUTHOU BOJIHE.
CBoicTBa J€KTPOMArHUTHBIX BOJIH:
OTpakeHHue, MPeJIOMIICHHE,
MOJIsIpr3alus, nudpaKIms,
uHTephepeHITHS. CxopocTb
AJIEKTpOMarHuTHBIX BoJH. [1Ikama
AIIEKTPOMArHUTHBIX BOJTH.
[TpumeHeHne >JIeKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY.
[TpuHIUTIBI paTOCBSI3H U
TeneBuaeHus. Paguonokamms.
DJEKTPOMarHuTHOE 3arps3HEHHE
OKPY’KarOIIEH CPEIBI.

N3yuenue oOpazoBaHus U
pacnpocTpaHEHUs OTEPEYHBIX U
MIPOJIOJTHHBIX BOJTH.

Habmoienue otpaxeHus u
peoMIICHUs, HHTepPEPEHLIUU U
TudpakIni MEXaHUIECKUX BOJIH.
HaOntonenue cBs3u rpOMKOCTH 3ByKa U
BBICOTHI TOHA C aMILJTUTYI0N U
4acTOTOM KoJieOaHU, 3ByKOBOTO
pe30HaHca.

HccnenoBanue CBOMCTB
AIIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE,
MpeJIoOMIICHUE, TOJISIpU3aliusl,
nudpakuys, UHTephepeHIIHs.
N3yueHune ycioBui n3y4yeHus
AJIEKTPOMATHUTHBIX BOJIH, B3AUMHON
opueHTaIuu BeKTopoB E, B,

U B 3JICKTPOMArHUTHON BOJIHE.
N3yuyeHnne npuMeHeHus
AJIIEKTPOMArHUTHBIX BOJIH B TEXHUKE
nObITy. OOBSICHEHHE TPUHIIUIIOB
JIEHCTBUS NYCJIOBHI 0€30MMacHOTO
MIPUMEHEHUS MY3bIKaJTbHBIX
WHCTPYMEHTOB, yJIBTPa3BYKOBOU
JTUATHOCTUKH

B TEXHUKE U MEJUIIMHE, pajiapa,
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TexHuyeckue ycTporucTsa u
IIPaKTUYECKOE IPUMEHEHHE!
MY3bIKaJIbHbIE HHCTPYMEHTBHI,
yJABTPa3BYKOBasl AMarHOCTHKA
B TEXHHMKE U MEAMIIMHE, pajap,
pPagUONPpUEMHHUK, TEJIEBU30D,
aHTeHHa, tenedoH, CBYU-neun

paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBU-nieun.
Pemienne pacu€THBIX U KAUECTBEHHBIX
3a/1a4 ¢ OIIOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH,
ONMCHIBAIOIINEPACTTPOCTPAHEHUE
MEXaHUYECKUX U

ANEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanne HHPOPMaIIMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYypHPOBAaHUS, HHTEPIPETALUU U
MpeICTaBICHUs] HHPOpMalun

MIPU TIOATOTOBKE COOOIICHU M

00 MCTIOJIb30BaHUH AJIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE.

VYyacrtre B IUCKyCcCUU

00 2JIEKTPOMArHUTHOM 3arpsi3HEHUN
OKPYXaOIIEH CPEIbI.

PaboTa B rpynmnax rnpu riaHupOBaHUH,
MPOBEJCHUN U UHTEPIPETALINU
PEe3yJIbTAaTOB OIBITOB U aHAJIN3E
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB
uH(}OpMAIUH TIO TEME.

Dopma konmpons: peuienue 3aaad EI'D,
TECTUPOBAHUE, YCTHBIE OMpocChl. Jlokmas
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2.3

Onruka

12

['eomeTpuueckas onTuka.
[IpsamosMHENHOE PACTIPOCTPAHEHNE
CBETA B OJHOPOIHOM cpene. Jlyu
cBeTa. To4YeuHbIN UICTOYHUK CBETA.
OTtpaxeHue cBeTa. 3aKOHBI
oTpaxkeHus cera. [loctpoenne
M300paKEHHI B IJIOCKOM 3€pKalie.
[Ipenomnenue cBera. 3aKOHBI
npesioMJIeHUs cBeTa. AOCOIOTHBIN
nokasarenp npenomienus. [lomaoe

N3ydenue sABIEHNS TIOJHOTO
BHYTPEHHETO OTPAKEHUS, ETO
IIPUMEHEHUS B CBETOBOJIE.

N3yuenue Mojiesieil MUKpPOCKOIIA,
TeJIeCKomna.

Ilonydenue cnekTpa ¢ MOMOUIBIO
IPU3MBI U AUPPAKIIMOHHON PEIIETKH.
N3mepenne nokaszaTens mpesroMIIeHUs
CTEKJIA.

WccnenoBanue CBOWCTB U300paKEHUIM
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BHYTPEHHEE OTPaKCHHUE.
[IpenenpHbIN yroi MoIHOTO
BHYTPEHHETO OTPAKCHHUSI.
Hucnepcust cBera. CoXHBIN cOCTaB
oemnoro ceeta. LIBer.

Cobuparorniye 1 pacceMBaroIne
nuH3bl. ToHKas rH3a. POKYCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOW JInH3bI. [locTpoeHne
M300paKEHHI B COOMPAIOIINX U
pacceuBaromux auH3zax. opmyia
TOHKOM JIMH3bI. Y BEJIMYECHUE,
JTaBAEMOE JIMH30M.

IIpenensl MpUMEHUMOCTH
r€OMETPUYECKOM ONITUKH.

BonnoBas onrtuka. UHTepdepenuus
cBeta. KorepeHTHbIC HCTOYHUKH.

VY cnoBus HaOIIOEHUSI MAKCUMYMOB
1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT JIBYX CUH(A3HbIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus cera. AudppakumonHas
peméTrka. Y clioBre HaOIIOACHUS
IJIABHBIX MAKCHMYMOB TP TaJI€HUN
MOHOXPOMATHYECKOIO CBETA

Ha TU(PPAKITUOHHYIO PEIIETKY.

B JIMH3aX.

OOBbsicHEeHUE IPUHLUIIOB ACHCTBUS U
YCJIOBHM 0€3011acCHOTO MPUMEHEHUS
OYKOB, JIyIibl, (hOTOAMIApaTa,
IIPOEKIIMOHHOTO anmapara,
MHKPOCKOIIA, TEJIECKOIA, BOJIOKOHHOU
ONITUKH, AUPPAKIIMOHHON PEIIETKH,
MOJISIPOUIA.

Pemenne pacu€THbIX 3a1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ1 FeOMETPUUECKON ONTUKH.
[TocTpoenue u onucanue N300paxeHus,
CO3[1aBAEMOTO TIJIOCKAM 3€PKAJIOM,
TOHKOM JIMH30M.

PaccmoTtpenue nipenenos
IIPUMEHUMOCTH F€OMETPUYECKON
OINTHKM.

Pacnio3naBanue Gpuznyeckux siBICHUN
B OITIBITaX U OKPY’KAIOLIEH KU3HMU:
NPSIMOJIMHEWHOE PACTIPOCTPAHEHUE
CBETAa, OTPa)XEHUE, ITPEIOMIICHHE,
uHTephepeHIus, TMPpaKuus u
MOJISIPU3ALMs CBETA, AUCIIEPCUs CBETA.
N3ydenue ycnoBuii HAOIOICHUS
MaKCMMYMOB U MUHHMYMOB

B UHTEeP(HEPEHIIMOHHON KapTHHE
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[lonspuzanus ceera.

TexHuyeckue ycTporucTBa u
IIPAKTUYECKOE PUMEHEHUE:

OYKH, JIyna, oroamnmapar,
IIPOCKIIMOHHBIN arapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TUPPAKIMOHHAS PEIIETKA,
IIOJISIPOU T

OT JBYX CHH()A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

VYcnoBue HaOIIOEHUS TTIABHBIX
MaKCHMYMOB MpH MaJICHUU
MOHOXPOMATHYECKOTO CBETA

Ha TU(PPAKITUOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SIBICHUI

C UCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PacpoCTpaHEHUS
CBETA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI IPEJIOMJICHHUS CBETA.
Onurcanue ONTUYECKUX SIBJICHUN

C UCTOJIb30BAHUEM (PU3UYECKHUX
BEJINUUH: (POKYCHOE PACCTOSIHUE U
ONTUYECKAs CUJIa JINH3BI.

@opma koumpons: peuienue 3anad EI'D,
TECTHPOBAHUE, YCTHBIE OMPOCHI,
BBITIOJIHCHUE MTPAKTUYECKUX PaOOT.

Hroro no pazneny
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Pa3znen 3. OcHOBBI crienMAILHON TeOpUM OTHOCUTEILHOCTH (naiee — CTO)
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3.1

OCHOBBI CIIeIIMAILHON
TEOpHUH
OTHOCHUTEIbHOCTHA

['paHuLIBI NPUMEHUMOCTH
KJIACCUYECKON MEXaHUKHU.
[locTynarsl criequanbHOU TEOPUH
OTHOCHUTEJIbHOCTU: UHBAPUAHTHOCTh
MOJYJISl CKOPOCTH CBETA B BaKyyMe,
IPUHLINAI OTHOCUTEIBHOCTH
OWHIITENHA.

OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMeJIEHUE
BPEMEHU U COKPAILEHUE JITTUHBI.
DHEeprus 1 UMITYJIbC
PENSITUBUCTCKON YaCTUILIBL.

CBs13b Macchl € JHEPTUEN U
VMITYJIbCOM PEJIITUBUCTCKOM

HJaCTHUIIbI. 9H€pFI/I5I ITOKOs

Penienne kaueCTBEHHBIX 33124

C OMOPOM Ha N3YUYEHHBIE MOCTYJIATHI
CTO.

Ncnons3oBanre nHGOPMaIIMOHHBIX
TEXHOJIOTHH 115 TIOMCKA,
CTPYKTYpPUPOBaHUS, UHTEPIPETALINU U
npecTaBIeHUs] HHOOPMaLUK TPU
MTOATOTOBKE COOOIIEHUI O TpaHHUIax
MIPUMEHUMOCTH KJIACCUYECKOM
Mexanuku u ocHoBax CTO.

@opma koumpons: 6ecena, NOKIal.
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Hroro no pazneny

Paznen 4. KBanToBasi pusuka

4.1

DJeMEeHTbI KBAaHTOBOM
OIITHUKH

®otonsl. Popmyna [Inanka cBsa3u
SHEepruu POTOHA C €r0 YaCTOTOM.
OHeprus u UMIyJbC POoTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dbotoaddexra. OMBITHI

A.T". CroneroBa. 3akOHBI
dbororddexra. YpaBHeHUE
OuinmTeHa s hotodddexra.

«KpacHas rpanuna» gorosrddekra.

JaBnenue cBera. OnbIThI

I1.H. JIebenena.

XHUMHUYECKOE IEUCTBHE CBETA.
TexHuueckue ycTporncTBa u
MPAKTUYECKOE MPUMEHECHHUE:
(boTO3NEMEHT, POTOAATUHK,
COJIHEUHas 0aTapesi, CBEeTOINO.]

Habmronenue ¢potoadpdexra

Ha YCTAaHOBKE C IUHKOBOM TIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dhororddexra.

OObsicHEeHUE OCHOBHBIX MPUHIIUIIOB
NEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: PoTodJeMEHT, (POTOJATUHK,
COJIHEUHas OaTapesi, CBETOJUO; U
YCJIOBHM X 0€3011aCHOT0 MPUMEHEHUS
B [IPAKTUYECKOMN JKU3HHU.

Peienne pacu€THbIX 33724 C SIBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (popMyJ1 KBAaHTOBOM ONTHUKH.
Pelenne KkauyeCcTBEHHBIX 33]1a4

C OIOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOW ONTHKHU.
Pacnio3naBanue Gpuznueckux siBICHUN
B yU€OHBIX OMBITAX:
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dhoToanekTpudeckuii 3phexT, cBeToBOE
JaBJICHUE.

Onucanre N3y4eHHbIX KBAHTOBBIX
SBJICHUM U MTPOLIECCOB

C UCIOJIb30BaHUEM (PU3UUECKUX
BEIIMYUH: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI U YaCTOTAa CBETA,
DHEPTHUS U UMITYJIbC (DOTOHA.

Dopma Konmpos: YCTHBIA OIpPOC,
JIOKJIaJl, PEIIeHUE KaueCTBEHHBIX
3aJlaHuM.
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4.2

CrtpoeHnue aToma

Mopnenb atoma TomcoHa. OMbITHI
Peszepdopaa no paccessHuto
a-dyactull. [Ltanetapuas mozienpb
aroma. [Toctynatsl bopa.
Wznyuenue u norsoiieHue GOTOHOB
P MEPEXOJIE aTOMA C OAHOTO
YPOBHsI HEPIUHU HA Apyrou. Buaesl
creKTpoB. CIEKTp ypOBHEN SHEPTUH
aToMa BOJOPOAA.

BousHOBBIE CcBONCTBA YacTHll. BOoaHbI
ne bpoiins. KopryckynsipHo-
BOJIHOBOU JyaJIU3M.

CHoOHTaHHOE U BBIHYKIECHHOE
W3JTy4YCHUE.

TexHuueckue ycTponcrnsa u
MPAKTUYECKOE MTPUMEHEHHE:!
CIIEKTPaJIbHbIN aHAJIU3
(cieKTpOoCKoI), a3ep, KBAaHTOBBII
KOMITBIOTEP

N3yuenue monenu onbita Pesepdopra.
IIpoBeneHne dKCriepuMenTa

10 HaOJIFOIEHUIO JINHEWYATOr0 CIEKTPa.
OneHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHUN (PU3NIECKUX
BEJIMYMH.

N3yuyenune moaenu aroma: TomcoHa,
IJIaHETApHOM MOJIETU aTOMa, MOJIETTU
aroma bopa.

N3ydenue cnexkTpa ypoBHEH SHEPTrUn
aToma Bojiopoaa. O0bsICHEHHE
IIPUHLINIIOB IEVCTBUS U YCIOBUN
0e30macHOro MPUMEHEHHUSI
CIEKTPOCKOIa, JJa3epa, KBAaHTOBOTO
KOMIIBIOTEDPA.

Perienne kauyeCcTBEHHBIX 3a]1a4

C ONOPOW HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE
aBieHus 1o Teme «CTpoeHue aTomay.
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Pacmo3naBanue Gpu3nyeckux sBICHUN
B YUEOHBIX OIBITaX: BOSHUKHOBEHUE
JMHEWYATOrO CIIEKTPa U3TyYCHUSI.
AHanu3 KBaHTOBBIX MPOIECCOB U
SBJICHUM C UCTIOJIB30BAHUEM
nocrynaroB bopa.

Dopma KOHmMPOJA:

TECTUPOBAHUE, PUBUUECKUIA
JIMKTaHT, 3CCE.
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4.3

ATOMHOE S7IpO

OKCHEepUMEHTHI, TOKa3bIBAIOIIHNE
CJIOKHOCTh CTPOEHUS Spa.
OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopna no
OTIPEJICTICHUIO COCTaBa
pPaOaKTUBHOTO U3TyUCHHS.
CaoiicTBa anbda-, Oera-,
raMMma-usiydeHus. Bausaue
pPaliOaKTUBHOCTH Ha >KUBBIC
OpIaHU3MBl.

OTKpbITHE TPOTOHA ¥ HEUTPOHA.
Hyxnonnas monens siipa
['eitzenOepra-lBaneHKo.

3apsin sapa. MaccoBoe uucio spa.
N3oTomsl.

Anbda-pacnag. DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ['amma-
u3yyeHue. 3aKOH paJloaKTHUBHOTO
pacmaja.

DHeprus CBs3U HyKJIOHOB B sIIIpe.

Anepubie cuibl. JledexT maccsl sapa.

Snepnbie peakuuu. Jlenenue u
CUHTE3 fJIep.

N3ydenne 3KCrepuMeHTOB,
JIOKa3bIBAIOIINX CIOKHOCTb CTPOEHUS
aTOMHOTO Si7Ipa.

HccnenoBanne TPEKOB 4acCTHIL

(1o roToBBIM (hoTOoTpadusiM).
N3ydenue siiepHbIX CUIL, SIEPHBIX
pPEaKLNil CUHTE3a U pacnaja,
TEPMOSJIEPHOTO CUHTE3A.

N3ydyeHne HyKJIOHHON MOJENM sSapa
['eitzenOepra-MBaneHko.

OObsicHeHUE yCTpOICTBa U
MIPUMEHEHUS JO3UMETPA, KaMepPhl
Bunbcona, ssgepHoOro peakropa,
aTOMHOU OGOMOBI.

Pemenue 3anau ¢ onopoi

Ha MOJyYCHHbIC 3HAHUS, B T.4. O 3apsijie
¥ MacCOBOM YHCIJIE siApA.
Pacno3naBanue pusznueckux siBICHUN
B y4€OHBIX OMBITAX U B OKPY>KaroIen
KU3HU: €CTECTBEHHAs! U UCKYCCTBEHHAs
PaIUOaKTUBHOCTh. OnucaHue
KBAHTOBBIX SIBIICHHI U TIPOLIECCOB C
HCIIOJIh30BaHUEM (DU3UIECKUX
BEJIMYMH: MIEPUO/I MOTypacnajia,
DHEPTUS CBSI3U AaTOMHBIXSED, Ne(hEeKT
Macchl sJIpa.
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S nepneii peakrop. TepMosiaepHbIii
cuntes. [Ipobaemsbl 1 nepcneKTUBbI
SAJIEPHON DHEPIETUKH.
DKOJIOTUYECKHE aCTIEKThI SIAECPHON
DHEPreTUKH.

OnemeHTapHbIe YacTULbl. OTKpBITHE
ITIO3UTPOHA.

MeTtoasl HaOIIOAECHUS U
pErucTpanuu 3JIEMEHTaPHBIX
YaCTHL.

dyH1aMEHTaIIbHbBIE
B3auMOJencTBUA. EquHCTBO
(bu3MYECcKOi KapTHUHBI MUpA.
TexHuueckue ycTporucTBa u
IIPaKTUYECKOE IPUMEHEHUE:
JIO3UMETp, Kamepa BunbcoHna,
AJIEpHBINA peakTop, aToMHasi bomoOa

AHanu3 mpoueccoB U SIBIICHUU

C UCIIOJIb30BAaHUEM 3aKOHOB U
MIOCTYJIATOB: 3aKOH COXPAaHEHHUS
AJIEKTPUYECKOTO 3apsiaa, 3aKOH
COXpPaHEHHSI MacCOBOI'O YHCIIA,
nocrynartsl bopa, 3akoH
PaIHOAKTUBHOIO pacnaja.

VYyacTue B paboTe KpyTioro crojia
«DPyHIaMEHTaJIbHbIE B3aUMOACHCTBUA.
EnnncTBO Quznueckoid KapTUHBI
MHUpPay.

Hcnonb3zoBanne HHPOPMALMOHHBIX
TEXHOJIOTHH JIJIsl IOMCKA,
CTPYKTYpHUPOBaHUS, UHTEPIIPETALUU U
npecTaBiIeHus] HHOOpMaLUK TpU
MOJATOTOBKE COOOIICHHI O MPUMEHEHUH
3aKOHOB KBAaHTOBOU (PU3HKU B TEXHHUKE
Y TEXHOJIOTHUSAX, SKOJIOTHUYECKUX
acCIeKTax sJIEpHON SHEPTETHUKHU.
Dopma xoumpos: TOKIaabI, becena,
peuenue 3aaad EI'D.

Hroro no pazueny

15
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Pa3znen 5. JieMeHTHI aCTPOHOMMY U aCTPOPU3UKH

5.1

DNEeMEeHTHI
aCTPOHOMUH H
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYECHHE aCTPOHOMHH.

Bup 3Bé3nnoro Heda. Co3Be3nus,
SApKHUE 3BE3/IbI, TNIAHETHI, UX
BUJIMIMOE JIBHKCHHE.

ConHeyHas cucreMa.

Connne. CotHeuHass aKTUBHOCTb.

Hctounuk sneprun CoJiHIIA U 3BE3.

3BE3/bl, UX OCHOBHBIE
XapakTepucTuku. /luarpamma
«CHEKTPAIBHBIN KJIACC —
CBETHMOCTBY. 3BE3/IbI ITTABHOM
MOCIIEIOBATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» IS 3BE3]T
TJIaBHOM MOCJEA0BATEIBHOCTH.
BnyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTaBICHUS

O MPOUCXOKJICHUU U SBOJIIOIUN
ConHua u 3B€3/1. DTaIbl KU3HU
3BE3I.

Muneunsiit [1yTs — Hama ["anaktuka.
ITonoxxenue n asmwxenue CoiHIA

B ['anakTuke. THUIIbI raJaKTUK.
Papuoranaktvku u KBa3apsl.
UEpHbie ObIPHI B sA/Ipax rajJakTHK.

IToxroroska cooOmieHm 00 dTanax
Pa3BUTHS ACTPOHOMMH, O TIPUKIATHOM
Y MUPOBO33PEHUYECKOM 3HAUYCHUU
ACTPOHOMHH, O METOAAX MOTYyUYCHUS
HAaY4YHBIX aCTPOHOMMWYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMU
ACTPOHOMHH.

N3ydyeHnne cCOBpeMEHHBIX
MPEJICTABICHUI O MPOUCXOKICHUU U
sposmroriuu CoJiHIa U 3BE3 .
N3ydeHne TUNIOB TalaKTUK,
paauorajakTUK U KBa3apos.
N3ydenue nBuxkeHUsI HEOECHBIX TeT,
ABOJIIOIMH 3BE311 U BeceneHnou,
MPOLIECCOB, MPOUCXOISIIIMX B 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOH cpene,
MacTabHOU CTPYKTYphl BceneHHOIH.
OOmbsicHenue pacimupenns Becenennon
Ha OCHOBE 3aKoHa Xa00:a.
[ToaroToBKa K 0OCYKIECHUIO
HEpeIISHHBIX MTPO0JIeM aCTPOHOMHUHU.
[IpoBenenue HabmOACHUN
HEBOOPYKEHHBIM I'1a30M

C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH I ONIpEeACICHUS
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Bcenennas. Paciimpenne
Bcenennoit. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. PennkroBoe
U3JIyYEHUE.

MacmtabHast CTpyKTypa
Bcenennoil. Meraranaktuka.
Hepeménnnsie mpo6iaembl
aCTPOHOMUU

MOJIO’KEHHUSI HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JAaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Nnotyapus

U SPKUE 3BE3BL.

[IpoBenenue HaOIIOIEHUH B TEIECKOI
Jlynsl, utaner, Muteunoro Ilyrn.
VYyacTue B JUCKYCCUU O HEPEIICHHBIX
npo0semMax aCTpPOHOMUHU.

dopma KOHmMpPOA: TPOEKTHAS
NesATENbHOCTD, YYaCTHE B
00CYKICHUH.

Hroro no pazneny

7

Pa3nes 6. O6o0611a01Iee MOBTOPEHHE
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6.1

O0o0Omaroriee
IIOBTOPEHHE

10

O060061eHne 1 cucTeMaTH3aIus
COJZIepKaHus pa3aeioB Kypca
«Mexannka», «MonekyJsipHas
bu3HMKa U TEPMOJUHAMUKAY,
«OnexTpoanHamukay, «Konebanus
1 BOJHBDY, «OCHOBBI CIIEIIUATBHOMN
TEOPUHU OTHOCUTEIIBHOCTHUY,
«KBanrtoBas pusuka», « JNeMEeHTHI
aCTPOHOMUU U aCTPOPU3UKIY.
Ponb ¢usuku u actpoHOMUU B
AKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COILIMAJIbHOM U 3THYECKO cepax
NEATEIBHOCTH Y€JIOBEKA, POJIb U
MeCTO (PU3MKHU U aCTPOHOMHHU

B COBPEMEHHOW HAYYHOM KApTHUHE
MHPa, 3HAYCHUE OINKUCATEIIbHOM,

VYyacTue B TUCKYCCHU O POJIH (DU3UKH
1 aCTPOHOMUH B PA3IMUHBIX chepax
JIEATEILHOCTH YEJIOBEKa.
[ToaroroBka cooOILEHNIT O MECTE
(bu3uYeCKOM KapTUHBI MUpa B PAITY
COBPEMEHHBIX MIPEICTABICHUN

0 IPUPOJIE.

BrinonHenne yuyeOHbIX 3ajaHuM,
JIEMOHCTPUPYIOIIUX OCBOCHUE
OCHOBHBIX MOHSITHH, GPU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca (hU3uKu
10-11 knaccoB
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CUCTEMAaTHU3UPYIOLICH,
OOBSCHUTETTLHOU H
MIPOTHOCTUYECKOMN (yHKITUI
($bu3nYecKoil TeOpUH, PoJib
(u3HYECKON TEOPHH B
dbopMHUpOBaHUU MPEICTABICHUN
0 (hU3MYECKOI KapTHHE MHUPA, MECTO
bu3MUecKo KapTHUHBI MUpPa

B 00ILIEM PSIYy COBPEMEHHBIX
€CTEeCTBEHHO-HAYUHbBIX
MPEJICTABICHUMN O IPUPOJIE

Htoro no pazneny 10

PesepBHOE Bpems 3 BrinosHeHne 1a00paTopHbIX padoT.
Craya KOHTPOJIBHBIX U UTOTOBBIX PabOT.
3aBeplIeHHUE MPOEKTOB.

OBUIEE KOJIMYECTBO 76

YACOB IIO I[TPOTPAMME
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