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NOSACHUTEJIBHAS 3ATIMCKA

PaGoyas nporpamma o ¢usuke s 11 knacca (6a3oBblit ypoBeHb) COCTABIIEHA B
cootBeTcTBUH ¢ OI'OC cpenHero obmero o6pa3oBaHus, YTBEPKICHHBIMH IPUKA30M
Muno6prayxu ot 17.05.2012 Ne 413, ¢ yuetom DenepaibHoit 06pa30BaTenbHOM IIPOrpamMMbl
cpezaHero obimero oopa3oBaHHsL.

Pabouasd nporpaMMa BKIIIOUAET [OACHUTEIBHYIO 3AIIUCKY, COIEPKAHUE 00yIEHHU,
IUIaHUPYEMBbIE PE3yJIbTAThl OCBOEHHUS POrPaMMEI IO (PU3KMKE, TEMATHYECKOE [LIAHHPOBAHHE.

®u3nKa Kak HayKa 0 HanGoee 0OLIUX 3aKOHAX [IPHPOIL], BLICTYIIAs B KAYECTBE
y4eOHOTO IpeIMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIA B CHCTEMY 3HAHHH 00
oKkpyxatomem Mupe. LIIkoIbHbIH Kypc GU3HKH — CHCTeMOOOPa3yIOLIHil IS €CTECTBEHHO-
Hay4HBIX YYeOHBIX IIPEAMETOB, IOCKOJIBKY (PHU3MUECKHE 3aKOHBI JIEXAT B OCHOBE IPOLIECCOB U
SBIICHUH, H3y4aeMbIX XUMHEH, Ouomorueif, pusmdeckoii reorpadueit 1 aCTpOHOMHUEN.
Hcnons3oBanne 1 akTHBHOE NIPHMEHEHHE (PU3HIECKUX 3HAHHI ONpPEENIET XapakTep H
pa3BUTHE pa3HOOOPA3HBIX TEXHONOTHIA B chepe SHEPreTHKH, TPAHCIIOPTA, OCBOEHHS KOCMOCA,
IIOJTy4E€HHA HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOMCTBaMH M Ipyrux. U3yueHne Qpu3HKu BHOCHT
OCHOBHOH BKJIaJl B GOPMUPOBaHHE €CTECTBEHHO-HAYYHON KAPTHHBI MUPa 00YYafOIIKXCH, B
(opmupoBaHHEe YMEHHI IPUMEHSATH HAyYHBIA METOJ IIO3HAHKS IIPH BBIIOJHEHUH MMH Y4eGHBIX
HCCIICAOBaHUM.

B ocHOBY kypca ¢H3HKH 1715 ypOBHS CPEAHETo 001Iero o6pa3oBaHus MOJIOKEH PAL
HJIeH, KOTOpHIE MOXHO PAaCCMaTPHUBATH KaK MPUHIIMIEI €T0 IIOCTPOCHHS.

Hoen yenocmnocmu. B cooTBETCTBHH C HEM KyPC SBISETCS JIOTHYECKH
3aBEPIIEHHEIM, OH CONEPXHT MaTepUall U3 BCeX pasziesioB QHU3UKH, BKIIOYAET KaK BOIIPOCH
KJIaCCHYECKOM, TaK H COBPEMEHHOH (DHU3UKH.

Hoesn 2enepanuzayuu. B cooTBETCTBHH C Hell MaTepuas Kypca pHU3UKU 0OBEIUHEH
BOKpYT (pM3M4EeCKHX TeopHit. Bexyium B Kypce sBiseTcs GopMHpOBaHHE IpEACTABICHHI O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIECTBE U IOJIE.

Hoesn zymanumapusayuu. E¢ peannsauus mpeanonaraeT UCIob30BaHHAE
T'YMaHHTapHOroO MOTEeHIHANa GU3NIECKOH HayKH, OCMBICJICHHE CBA3H Pa3sBHUTHS GQU3HKH C
pa3BATHEM OOIIECTBA, a TAKXKE C MHPOBO33PEHYECKUMH, HPABCTBEHHEIMH M SKOJIOTHYECKAMH
npobiieMamH.

Hoesn npuxnaonoii nanpaenennocmu. Kypc Gusuky npeanoaraet 3HakOMCTBO C
ITHPOKUM KPYIOM TEXHHYECKHX M TEXHOIOTHYECKHX MPUIOKCHUH H3YYEHHEBIX TEOPHi H
33aKOHOB.

Hoes 3xonozusayuu peanusyercs NoCpeaCTBOM BBEAECHHS 3JIEMEHTOB COIECPIKAHMS,
HOCBAIIEHHBIX 3KOJIOTMYECKHM NPpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AHBI C Pa3BUTHEM
TEXHUKH ¥ TEXHOJIOTHH, a TaKxKe 00CyKAeHHS MPpo0JieM PallMOHAIBHOTO MPHUPOIOIOIB30BAHHS U
3KOJIOTHYECKOH 6€30IacHOCTH.

CrepHEBBIMH 3/IEMEHTaMH Kypca (pU3MKH Ha yPOBHE CPEHETO 06IIEro
00pa3oBaHus ABJIAIOTCA PH3HIecKHe TeopuH (GOPMUPOBAHHUE NPEICTABICHAM O CTPYKTYpe
IOCTPOEHHS GU3HIECKOM TEOPHH, POIH (yHIAMEHTAILHEIX 3aKOHOB M IPHHIIAIIOB B



COBPEMEHHBIX NPEACTABICHUAX O NPUPOJIE, IPaHUIaX TPUMEHHUMOCTH TEOPHH, JJIs OIIUCAHUS
€CTECTBEHHO-HAayUHBIX SIBJICHH U MPOIIECCOB).

CHcTeMHO-IEATETPHOCTHBIN MOIX0/ B Kypce GH3HKH peanu3yeTcs Npekae BCero 3a
CY€T opraHu3aIiy SKCIIEPUMEHTATBHOM NeITeNbHOCTH of0yyatomuxcs. Jis 6a30Boro ypoBHs
Kypca GH3MKH — 3TO HCHOJIb30BaHHE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
3KCIIEPHMEHTOB H J1abopaTopHbIX paboT, [1pu 3T0M obecnieunBaeTcs OBIaACHHE 00yJarOIHMHUCS
YMEHHSAMH [IPOBOIMTH KOCBEHHbIE H3MEPEHHU, HCCIIEIOBAHUS 3aBUCUMOCTEH (HDH3MYECKUX
BEJIMYHH Y [IOCTAHOBKY OIIBITOB IO IPOBEPKE NPEUIOKEHHBIX THIIOTES.

Bonpinoe BHUMaHue yAenseTcs pelleHHI0 PaCUETHRIX U Ka4eCTBeHHBIX 3a1a4. [1pu sToM
JUI1 pacYETHBIX 33a4 IPUHOPUTETOM SBIISIOTCA 33a4H C ABHO 3aJaHHOH PU3HUECKOH MOJENbIO,
TII03BOJIAIOINHE IPUMEHATD H3YUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3ziena
Kypca, TaKk ¥ HHTETpUPYS 3HAHHUS U3 pa3HbIX pa3zesoB. [lg KayecTBEHHbIX 3a/1a4 IPHOPUTETOM
ABJIAIOTCS 3aJaHUA Ha 00BACHEHHE IIpOTeKaHus (PU3NUECKUX ABJICHHUH U POLIECCOB B
OKpYKalomeH )Ku3HH, Tpedyromue BEIO0pa PU3HIECKOM MOJEH I CUTYalluH IIPAaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

JlocTrxeHHe 3THX Leliei obecrednBaeTcs pelleHHeM CIEAYIOINHX 3a1ay B Ipoliecce
U3yueHHs Kypca GU3NKH Ha YPOBHE cpeqHero oouiero oopa3oBaHus: MPHOOPETEeHHUE CUCTEMBI
3HaHUH 006 061X PU3HIECKUX 3aKOHOMEPHOCTIX, 3aKOHAX, TEOPHUAX, BKIIIOYAsS MEXAHHUKY,
MOJIEKYIIAPHYIO QH3UKY, JEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY M JIEMEHTHI aCTPOGH3NKH;
¢bopMHpOBaHHE YMEHU IPHMEHSTH TEOPETHIECKUE 3HAHUS [T OOBACHEHHS (PU3HIECKUAX
SIBJICHHH B IPUPOJIE Y IS NPUHATHSA MPAKTHIECCKUX PELICHUH B IOBCEIHEBHOM XKU3HH;
OCBOEHME CIIOCOOOB PEIEHHS Pa3IMYHBIX 3a/1a4 C ABHO 3a1aHHOHM (HU3HYECKOH MOIENbI0, 3a/1a4Y,
IOApa3yMEBAIOIIMX CAMOCTOATENBHOE CO3aHue (PU3MIECKON MOJEIH, aZICKBATHOHN YCIOBHAM
3a/1a4y; IOHUMAaHUE PU3HYECKUX OCHOB M IIPUHIUIIOB JEHCTBUA TEXHUYECKHX YCTPOHCTB H
TEXHOJOTMYECKHX MPOLIECCOB, HX BIHSHUA HAa OKPYXAMOIIYIO CPERy; OBIaJEHHE METOAAMHU
CaMOCTOATENBHOTO IUNITAHUPOBAHUS H IPOBEACHUS QU3HIECKUX IKCIIEPUMEHTOB, aHAIN3a H
MHTEPIIPETALMA HHPOPMALIUH, ONIpEIeTICHHS JOCTOBEPHOCTH IOJyYEHHOTO Pe3yJIbTara;
CO3/IaHHE YCJIOBHH I Pa3BUTHUS YMEHHI MPOEKTHO-HCCIIEN0BATENBCKON, TBOPUECKOR
JeSTeTbHOCTH.

Iepeuens nabopaTOPHBIX U NPaKTHYECKUX paboT COCTABNIEH C YYETOM HHAWBHIYATBHBIX
0coOEHHOCTEH 00YUYaIOMUXC H3 YHC/Ia peKOMEHIOBaHHBIX (enepanbhoit paboyeit mporpamMMoit
cpensero obmero o6pa3zoBanus no ¢usmke wis 10-11 knacca 6a30Boro ypoBH.

COAEPXAHME OBYYEHHSA
11 KJIACC
Pa3gen 1. DiiekTpoaMHAMHKA
Tema 1. Maznumnoe none. I1eKmpoMazHUMHAA UHOYKUUA

ITocTossHHBIE MarHUTHL. B3auMonelicTBHE MOCTOSHHBIX MarHATOB. MarHuTHOE NOJIE.
Bekrop MarauTHO#M HHAYKuMH. [IpHHIMD CYTIEpNIO3HIIMA MATHATHBIX MoJe. JINHUM MarHUTHOM
ueayKiuy. KapTrHa nuHA MarHEATHOM MHIYKIIMH TI0JIS HOCTOSTHHBIX MArHATOB.

MarnuTtHOe mose NpoBoaHUKA ¢ TOKOM. KapTHHA THHAH HHIYKIIMA MarHUTHOTO HOJISA
JUIMHHOT'O MPSMOT'0 MPOBOAHHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KaTYIIKH C TOKOM.
OmnziT OpcTena. B3auMoneiicTBre IPOBOIHHKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBIICHHE.



Cuna JlopeHia, e€ MOy U HalpaBiicHHE. JIBHXKEHHE 3apAKCHHON YaCTHIIBI B
OIHOPOJHOM MarHMTHOM noJje. Pabora cuiel Jlopenna.

SIBneHue 31eKTpOMAarHUTHOM HHIYKIUH. [I0OTOK BEKTOpa MarHUTHOM HHIYKIIMH.
ONEeKTPOABHXKYINAs CHIa HHAYKIMH. 3aKOH 3JIEKTPOMArHuTHO#H HHAykuuu Dapanes.

Buxpepoe snexTpuueckoe mnoiie. INEeKTPOABHKYIIas CHa HHAYKIIMH B IIPOBOJHHUKE,
JABHIKYIIEMCS IOCTYIIATEIbHO B OJHOPOAHOM MarHUTHOM IIOIIE.

[TpaBuino Jlenna.

WHayKTUBHOCTS. SIB€HHE CaMOMHAYKIHH. DJICKTPOIBIIKYINAS CHJIa CAMOUHIYKIHH.

OHeprus MarHUTHOTO TIOJIS KaTYIIKH C TOKOM.

JneKTpOMarHuTHOE IOJiE.

TexHnueckue ycTpoiCcTBa U IPAKTHYECKOE IPUMEHEHHUE: IOCTOSHHBIE MArHUTBI,
9JIEKTPOMArHMTEI, NEKTPOABHIaTENNb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUIl, HHIYKIHOHHAA I1€Yb.

Hemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHHE IEKTPOHHOIO IMy4Ka MArHUTHBIM IIOJIEM.

JIMHUY HHAYKITUA MATHKTHOTO TOJIS.

BsanmogneiicTBrE IBYX MPOBOIHUKOB C TOKOM.

Cuna AMmnepa.

HeiicTBue cuel JIopeHna Ha HOHEI AIEKTPOIIUTA.

SIBneHHE SNIEKTPOMArHUTHOM HHIYKIIHH.

[IpaBuno JleHna.

3aBHCHMOCTb 3NEKTPOABHKYIIEH CHITBI anyKuIm OT CKOPOCTH U3MEHEHHSI MarHUTHOI'O MOTOKaA.
SIBneHne CaMOMHAYKIIHH.

JlabopamopHubsie pabombi u yuenuueckue IKCnepuUmMeHmol

H3yueHne MarHUTHOTO MOJS KaTYLIKH C TOKOM.

Jlaboparophas pabota Ne 1 «UccrnenoBanue AeHCTBUS MOCTOAHHOIO MArHATA Ha PAMKY C TOKOMY.
JlabopaTophas pabota Ne 2 «MccnenoBanue sBICHHS HIEKTPOMATHUTHOM HHIYKLIHH.

Paznea 2. Koaebanus u BoJIHbI
Tema 1. Mexanuueckue u 31eKMpomMazHuUmMHble KONeGaHUA

KonebarenbHas cuctema. CBoGoaHbIE MEXaHHYECKHE KoeOanus. ['apMoHHYeckue
konebanus. [lepuon, yactora, ammututyna 1 ¢asza konebanuii. [Ipy>KHHHEBIH MasSTHHK.
MaremaTuyeckuii MasiTHUK. Y paBHEHHE FAPMOHAYECKHX KosieOanuil. [IpeBpaineHne sHepruu
IIPY FapMOHUYECKHX KOJNeOaHHSX.

Konebarensuplii korTyp. CBOOOAHBIE 37IEKTPOMArHUTHBIE KOJIEOaHUS B HACAIBHOM
Ko0j1e0aTeNbHOM KOHTYpE. AHAJIOTHA MEXIY MEXaHHYECKHMH H 3IEKTPOMarHHTHHIMU
xosnebanusamu. @opMyna ToMmcona. 3akoH COXpaHEHHS SJHEPTUH B HICATBHOM KosiebaTeIbHOM
KOHTYpE.

IIpencraBnenue o 3aTyxamimux KoieOaHUAX. BIHY)XKIEHHbIE MEXaHHUYECKUE
Konebanus. Pezonanc. BelHyX/IeHHbIE 37IEKTPOMAarHUTHEIE KOJIeOaHM.

Iepemennsiit Tok. CHHYCOHIANBHEI IepeMEHHbIH TOK. MOIHOCTH IEPEMEHHOTO
TOKa. AMIUTMTYJHOE U JIEHCTBYIOIIEE 3HAUCHHE CHIIBI TOKA U HANIPSOKCHUS.



Tpancpopmarop. [Ipou3ssoacTBo, Hepeaaya 1 NOTPeOICHUE IMEKTPUUECKON SHEPTHH.
DKOJNIOrHYECKHE PUCKH IIPH IIPOU3BOACTBE 3NIEKTPO3HEPTUH. KylIbTypa HCIIOIB30BaHUS
3JIEKTPOIHEPTHH B MIOBCEAHEBHOM XH3HH.

TexHuueckue YCTPOﬁCTBa H IIPAaKTHYICCKOC NPHMEHECHHE! SHCK'I‘pI/I‘IeCKI/Iﬁ 3BOHOK,
TCHCpaToOp NECPEMEHHOI0 TOKA, THHUH JJICKTpOoIepeaay.

Hemoncmpauuu

HccnenoBanne napaMeTpoB KojebareapHOM cHcTeMBI (TIPYKUHHBIH MM MaTeMaTHYECKHA
MasaTHUK). Habmoznenue 3atyxaronmx kojeGaHui.

HccnenoBaHue CBONUCTB BBHIHYKAEHHBIX KOJIeOaHHUH.

Habmonenue pe3oHaHca.

CB06GOIHBIE 3JIEKTPOMAarHUTHLIE KOJIeOaHu.

OcuuiutorpaMMsl (3aBHCHEMOCTH CHIIBI TOKA U HANPSDKEHHS OT BPEMEHH) JUTS 3JIEKTPOMAarHUTHBIX
KonebaHui.

Pe3oHaHC NpH NOCIEAOBATENFHOM COSJHHEHHH PE3UCTOpa, KaTYIIKH HHIYKTUBHOCTH H
KOHJeHcaTopa. Moaens IHHUH JJIEKTPOIepeIadH.

JlabopamopHsie pabomet u yueHuvecKue IKCnepUMenmbl

HccnenoBanue 3aBHCHMOCTH TIEPHOJia MATBIX KoJieGaHMii rpy3a Ha HUTH OT JAJIHHBI HUTH H
MacChl Ipy3a.

HccnenoBaHue mepeMEHHOTO TOKA B IIENH U3 MOCIEA0BATEIFHO COCAMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U pe3HCTopa.

Tema 2. Mexanuueckue u 3.1eKmMpoMazZHUMHbIE 60/IHbL

Mexanudeckue BONHEL, ycnoBus pacnpoctpanenus. Ilepuoa. Ckopocts
pacnpocTpaHeHHUs U ATHHA BONHEL [lonepeyrsie U npoRoibHbIe BoIHBL MHTepdepenuus u
JupaKkuys MEXaHHYeCKHX BOJH. 3BYK. CKOpocTh 3ByKa. I’ poMKkocTh 3ByKa. BricoTa TOHa.
Tem6p 3ByKa.

DNEKTPOMArHUTHBIC BOJIHEL. Y CIIOBHSA H3TydEHHS IIEKTPOMAarHUTHBIX BOJH. B3aumHas
opueHTamus BekTopoB E, B, v B anekrpomMarauTHo# BosHe. CBOHCTBaA 3JIEKTPOMardHMTHBIX BOJIH:
OTpaXXeHHe, IIPeIOMIIEHHE, TIOJIApU3alus, I pakuus, nHTepdepeHms. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

ITIxamna sneKkTpOMarHUTHBIX BOJIH. [IprMeHEHHE SIEKTPOMArHUTHEIX BOJIH B TEXHUKE H
ObITYy.

[IpyHIMITEI paIHOCBS3H B TEIEBUACHHUS. Paquonokauus.
JNIEKTPOMAarHUTHOE 3arpsA3HEHHE OKPYXKAIOMEH CPebl.

Texuuueckue yCTpoicTBa B MIPaKTHYECKOE IPUMEHEHHE: MYy3bIKAIbHBIE HHCTPYMCEHTHI,
yJIBTPa3ByKOBasi JMarHOCTHKA B TEXHHKE M MEAUIIAHE, pafap, paIuoNpHEMHHEK, TEIIEBH30D,
anTeHHa, Tenedon, CBU-neus.

Jemoncmpayuu

O6pa3oBaHue U pacIpOCTpaHEHHE MONEPEYHBIX U NPOJOJIBHBIX BOJIH.
Konebmommeecs Teo Kak HCTOYHHUK 3BYKa.

HabmioneHue oTpaxkeHHs U IPeJIOMJIEHHS MEXaHUYECKUX BOJIH.
Habmonenue narepdpepeHnu U U pakiuid MEXaHHIECKHX BOJIH.



3BYKOBOIi pe30HAHC.

Ha6onenue cBA3u TPOMKOCTH 3BYKA M BEICOTHI TOHA C aMILIUTY/I0H U 4acTOTOH KoneOaHuH.
HccnenoBanue CBOHCTB 3JIeKTPOMarHATHBIX BOJIH: OTPaXXEHHUE, IIPEIIOMIICHHUE, TOJIpH3aLu,
nudpaxims, HHTEpEepeHIIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmosmHeitHoe pacpocTpaHEHHE CBETA B OAHOPOIHOM
cpene. JIyd cBeta. Toueunslit HCTOYHHK cBeTa. OTpaXXCHHE CBETa. 3aKOHBI OTPAXCHHUS CBETA.
TITocTpoenne n3o6paskeHuii B I1ockoM 3epkaiie. [IpenomieHne cBeTa. 3aKOHBI IIPEIOMIICHHS
ceeta. AGCOMIOTHBIHM NoKa3aTens npenomieHus. [lonmHoe BHyTpeHHee oTpaxenue. [IpeaenbHbli
yTroJl IOJIHOTO BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus ceeta. CiioxHbI# cocTaB 6enoro ceera. L{Ber.

Cobuparomue 1 paccenBaroLIre JTUH3bI. ToHKas quH3a. GOKYCHOE PACCTOSHHUE U
ONTHYECKas] CHJIa TOHKO# uH3bL. [locTpoenne n3o6paxkeHuii B COOUPAIOIIMX H PaCCEHBAIOIIMX
nuH3ax. @opMyna TOHKOH MUH3BL YBEJIHYECHHE, JaBaeMOe TNH3O0M.

I[Ipenensl MPUMEHUMOCTH I'€OMETPHYECKON ONTHKH.

Bonrosas ontuka. aTepdepennus cBeta. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HaOMIoIeHNs MAKCUMYMOB H MHHHMYMOB B HHTep(EpEHIIMOHHOM KapTHHE OT JBYX CHHOA3HBIX
KOT€PEHTHBIX HCTOYHHKOB.

Hudpaxuus cBera. JludpakimoHHas pemérka. Y cIoBAe HaOMIOAEHH INTaBHBIX
MakCHMYMOB NIpH NMaJCHHH MOHOXPOMAaTH4YECKOTO CBETa Ha JU(GPAKIIMOHHYIO PELIETKY.

Ionsipuzanus ceera.

TexHugeckue ycTpoicTBa H MpaKTHYECKOe IPHMEHEHHE: OYKH, JTyna, (poroannapar,
HPOEKLMOHHBIH anmnapar, MUKPOCKOII, TeJIECKOI, BOJIOKOHHAS ONTHKA, AUPpaKIHOHHAA
pelETKa, IOISAPOH .

JeMoHcTparuu

IpsamonuueliHOe pacpocTpaHeHHE, OTPAXKEHHE U MIPEIOMIICHHE CBETa.
Onrtudeckue npuboOpsL.

[onHoe BHYTpEeHHEE OTpaXKEHHUE.

Mogens cBeToBOA.

Hccnenopanue cBoiCTB H300pakeHHIl B TIHH3aX.

Mogenu MuKpocKona, TejaecKona.

Habmonenue uutepdepeHing CBeTa.

Habmonenne audpakuun ceera.

Ha6monenne agucnepcuu ceera.

Ilony4eHue cnekTpa ¢ MOMOIIBIO IPH3MEL.

Iony4denue cnekTpa ¢ MOMOMBIO THPPAKITHOHHOH PEMIETKH.

Habmonenue nonspusanuu ceera.

JlabopamopHuie pabomot u yueHuuecKkue IKCRepuUmMeHmol

Ha6mogenue nucnepcuu ceera.

Jlaboparopnas pabota Ne 3 «M3MepeHue nokasareiis NpeIoMJICHHS CTEKTIay.
JlabopaTopHas paGota Ne 4 «ccrnenoBanue CBOKCTB H300paKEHUH B JIMH3aX».



Pa3nen 3. OcHOBBI cHeHAJILHOMH TEOPHH OTHOCHTEIbHOCTH

I'pannump! NpEMEHHMOCTH KJilaccH4yeckoi Mexanuku. [locTynaTsl cnennanbHOR TEOPHH
OTHOCHUTEJILHOCTH: HHBapHAHTHOCTh MOIYJISi CKOPOCTH CBETa B BAKyyMe€, IIPHHIIHII
OTHOCHTEJIBHOCTH JifHIuTeHa. OTHOCHTEIBPHOCTH OTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH 1
COKpAIIECHHUE JUIMHEL. JHEPrHs U UMITYJIbC PEIATHBUCTCKOM YacTHLBL. CBA3b MacChl ¢ SHEPrHeH U
HMITYJIBCOM PENATHBUCTCKON YaCTHIIEI. JHEPrUs MOKOA.

Paznen 4. KBanToBas ¢puzuka
Tema 1. Fnemenmeot Keanmoeoii onmuxu

®ortonsl. ®opmyna [Tnanka cBs3d 3Hepriuu POTOHA C €T0 YaCTOTOH. DHEprus U
UMITYJIBC POTOHA.

Ortxperte u uccnengosanue poroaddexra. Onbirel A.I'. CTonerosa. 3aKoHbI
dotosdpdexra. YpaBuenue DitHinreiina wis potoaddexra. «KpacHas rpanuna» porosddexra.

Jasnenue cBera. OneiTel [1.H. JleGenena.
XuMHYeCKoe IEHCTBHE CBETA.

TexHuueckue ycTpoHCTBa U IPAaKTHYECKOE IPUMEHEHHE: (oTOINEMEHT, PoTOIaTIHK,
conHevyHas OaTapes, CBETOIUO,.

Hemoncmpayuu

®oT103¢hdeKT Ha yCTaHOBKE C IIMHKOBOH ILTACTHHOM.
Hccnenopanue 3akoHOB BHEMHETO GoTo3¢ddeKra.
Ceetopuon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Moznens atoma Tomcona. OnbiTel Pesepdopaa no paccesHuto a-4actvnl. 1itanerapHas
Mozenb atoMa. [Toctynaretl bopa. U3nydenne u nornoueHne GOTOHOB NPH NEPEXO]E aTOMa C
OJTHOTO YPOBHS S9HEPruM Ha Apyroit. Buapl cnekTpoB. CrieKTp ypOBHEH 3HEPIHH aToMa
BOJOpOAA.

BonHoBeie cBoiicTBa yacTuil. Bomnsl ae bpoiing. KopmyckyisspHO-BOJHOBO#H 1yalH3M.
CnoHTaHHOE U BEIHYXIEHHOE H3JTy4eHHE.

TexHuueckue yCTpoicTBa U MPAKTHYECKOE MPUMEHEHHE: CIIEKTPAIBLHEIN aHAIN3
(cmiexTpocko), a3ep, KBAaHTOBBIH KOMITBIOTED.

JHemoncmpayuu

Mogens onsita Pesepdopaa.

OnpeneneHue JIMHBI BOJHBI JIa3epa.

Habmonenue nuHeRYaThIX CIIEKTPOB H3IyYeHUS.

Jlazep.

Jlabopamopnsie pabomsi u yuenuuecKkue IKChepumMeHmbl
JlaboparopHas pa6ota Ne 5 «Habmonenue THHEHYATOrO CIIEKTPAy.



Tema 3. Amomuoe aopo

OKCIEPHMEHTBI, OKa3bIBAIOIINE CI0XKHOCTh CTPOSHHS 4apa. OTKPBITHE
paanoakTuBHOCTH. OnbITE Pe3epdopaa no onpeneneHuIo cocTaBa paId0aKTHBHOIO H3TyYCHHS.
CaoiictBa anba-, 6eTa-, raMMa-u3nydeHus. BiusHue pafnoakTHBHOCTH Ha XHUBBIE OPTaHU3MEIL.

OrtkpbITHE NpOTOHA U HelTpoHa. HykinonHas Mozens sapa I'efizen6epra— Msanenko.
3apsn aapa. MaccoBoe yucio sapa. M30Tomsl.

Anbda-pacnan. IneKTpOHHEIH M O3UTPOHHEIHM OeTa-pacnas. 'aMMa-u3mydeHre. 3aKoH
paaMoaKTHBHOrO pacmana.

OHeprus cBS3H HyKJIOHOB B siipe. SinepHbre cunbl. JledekT Macchl sapa.
SlnepHbie peaknuu. [leneHue u CHHTES sAEp.

Snepnelii peakrop. Tepmosinepuslit curTe3. [IpobaeMbl U MEPCIIEKTHBEI SIEPHOM
3HEPreTHKH. DKOJIOTHYECKUE aCIEKTHI AAECPHON SHEPTeTHKH.

OneMeHTapHBIe YacTUIBL. OTKPHITHE IO3UTPOHA.
MeTtoasl HabMOAEHUS U PETUCTPALAH JIEMEHTapHBIX YaCTHII.
®dyHnaMeHTaTbHbIE B3aUMOIeHCTBUA. ENMHCTBO (pU3HYeCKOi KapTUHEI MHpA.

Texnuueckue ycrpoiicTa M MpakTHYeCKOe NNPUMEHEHUE: TO3UMETp, Kamepa BuibcoHa,
AJEPHBIA peaKTop, arToMHas GomOa.

Jemoncmpayuu
CYéT4YHK HOHU3UPYIOUIHX YACTHIL.

JlabopamopHhsie pabombul u yueHu4ecKue IKCREPUMEHMbI
JlabopatopHast paGota Ne 6 «HccremoBanue TpeKOB YacTHII (IO TOTOBBIM (oTorpapusm)».

Pazpen 5. DjieMeHTHI aCTPOHOMHH H ACTPOPHIHKH

OTtansl pa3BUTHS acTpoHOMHH. [IpHKIaHOE U MHPOBO33pEeHUYECKOE 3HAYCHHE
aCTPOHOMMH.

Bun 3é3nHoro Heba. Co3Besaus, ApKue 3BE3/b], IUIAHEThI, UX BUIAUMOE JBHKECHHUE.
Cosngeynasi cucteMa.

Comnune. ConHeuHas akTUBHOCTh, McTounnk 3Hepruu ConHua u 38E31. 3BE3IBI, HX
OCHOBHBIE XapaKTePHCTHKH. JluarpaMma «CIIeKTpaIbHBIH KJIaCC — CBETUMOCTBY. 3BE3 MBI
IJIaBHOM IIOCIIEA0BATENBHOCTH. 3aBHCHMOCTD «Macca — CBE€TUMOCTH)» AJIA 3BE3] II1aBHOM
[I0CJIEI0OBATEIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE NIPEACTABIICHHUS O
MPOUCXOXKIECHUH U 3BoOIUN CoJHIA M 3BE311. JTanbl XXU3HU 3BE3.

Mneunsiit [TyTs — Hama "anaktuka. [Tonroxkenue u npuxenne Conxna B ['anakTuke.
Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHbIE ABIPEI B sApaX ralaKkTHK.

Bcenennas. Paciiupenne Beenennoii. 3akon Xa66mna. PaszOeranue ragaktuk. Teopus
Bonbmoro B3peiBa. PenukToBoe H3nydeHue.



MacmrabHas ctpykrypa Beenennoii. MeraranakTuka.
Hepeménasie npobaeMbl aCTpOHOMHUH.

Yuenuueckue nabniwoodenus

Habmonenus HeBoOpY)XEHHBIM IJ1a30M C HCHOIE30BaHHEM KOMITBIOTEPHBIX NPUIIOKEHUH ISt
OIpEEICHUS OJIOXKECHHS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CesepHoro nonymapus U sipKue 3BE3/151.

Habmonenus B reneckon Jlynsl, nnanet, Mnegsoro ITyth.

Pa3nen 6. O606maromee noBTopeHue

Ponb ¢puU3MKH U aCTPOHOMHH B 5KOHOMUYECKOM, TEXHOJIOTHYECKOH, COMUATILHOH U
3THYECKOH cepax AesATENbHOCTH YenoBeKa, POJib H MeCTO GHU3UKA U aCTPOHOMHMH B
COBpEMEHHOM Hay4yHOH KapTHHE MHpa, poib (PU3NIECKOi Teopuu B GOPMUPOBAHHH
IpeICTaBICHHH 0 GU3NYECKOl KapTHHE MHUpa, MeCTO PH3MIECKOM KapTUHBI MHpa B 0011IeM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NpEACTaBICHHH O IPUPOE.

MexnpeaMeTHbie CBA3H

H3ydenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 Kilacce 0CyImecTBIsAETCS C yIETOM
COAEPKATEIbHBIX MEXIIPEIMETHBIX CBA3EH ¢ KypcaMHu MaTeMaTHKHU, 6HOJIOTHU, XUMHH,
reorpauy ¥ TEXHONOrHH. MeXIpeAMETHBIE OHATHS, CBI3aHHBIE C H3YYEHHEM METOIOB
HAYYHOTO IIO3HAHUA: SIBICHUE, HAy4HbIi (akT, runoTesa, Gpuznyeckas BeIMUYHHA, 3aKOH, TEOPHS,
HaOMoIcHHE, SKCIIEPHMEHT, MOJIETAUPOBAHHE, MOJENb, H3MEPEHHE.

Mamemamuxa: peimenne CUCTEMEI ypaBHEHHM, TPHTOHOMETPHYECKHE QYHKIIMH: CHHYC,
KOCHHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYIECKOE TOKAECTBO, BEKTOPHI M UX
IPOEKLIMK HAa OCH KOOPIMHAT, CJIIOKEHUE BEKTOPOB, IPOU3BOIHBIE IIEMEHTApHBIX (PYHKIMA,
NpH3HAKK NOJ00Ms TPEYTONFHUKOB, ONpeaeieHHe IUIOIany IUIOCKUX Guryp u ooséMa Tei.
buonozua: anexTpruyeckue sBICHUS B )KHBOM IIPHPOJIE, KOJIEOATEIBHbIE IBHKEHUS B )KHBOK
IPHPOJIE, ONITHYECKHE ABICHUSA B )KUBOH NPUPOJE, NEHCTBHE paHalliy Ha KUBBIE OPraHU3MBI.
Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KDHCTA/UTMUECKast CTPYKTYpa TBEPABIX TEN, MEXaHH3MBI
00pa3oBaHus KPHCTALTMYECKON PELIETKH, CIIEKTPAIBHBIN aHAIH3.

T'eozpagus: MarHUTHBIE MONIOCA 3EMITH, 3QJI€)H MarHATHBIX Py, POTOCHEMKA 3€MHOM
IIOBEPXHOCTH, NIPEJICKa3aHUE 3EMIIETPACEHHIA.

Texnonozus: MMHUM 3NEKTpoIEpead, TEHEPATOP IEPEMEHHOTO TOKA, JIEKTPOABHIATEIb,
HHIYKIMOHHAA NeYb, paiap, paAuoNpuEMHHIK, TEJIEBH30p, aHTeHHA, TenedoH, CBY-neus,
IPOCKIMOHHBIN anmnapar, BOJJOKOHHas ONTHKA, COJIHEUHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA
H3yyenne pusuku Ha ypoBHE CpeIHero oouero o0pa3oBaHUs HAPaBJIEHO Ha
IOCTH)KEHHE JINYHOCTHBIX, METAIIPEAMETHBIX H NIPEAMETHBIX 00pa30BaTeNbHBIX PE3yJIbTaTOB.

JUUYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3ynbTaThl OCBOCHHUS yueOHOTro npeamera « PU3nKay JOIKHBI OTPaXaTh
TOTOBHOCTB ¥ CIIOCOOHOCTEH 00YHaIOUIMXCH PYKOBOJICTBOBATHCH CHOPMHPOBAHHON BHYTpEHHEH
IIO3HLIMEHN JIMYHOCTH, CHCTEMOM LICHHOCTHBIX OpHEHTALMH, IO3UTHBHBIX BHYTPEHHUX
ybexeHnii, COOTBETCTBYIOIIUX TPAAHIMOHHBIM LIEHHOCTAM POCCHICKOro o0IecTBa,
pacIIMpPEHHE )KU3HEHHOTO OIbITa U OMBITa ACITENHHOCTH B IpOLIECCE pealu3alii OCHOBHBIX



HAMpPaBJICHUH BOCIIUTATEIBHOMN JEATEIHLHOCTH, B TOM YHCJIE B YaCTH:

1) rpasxknanckoro BoCNHTaHUMA: CGOPMHPOBAHHOCT IPXXIAHCKOH MO3HUIMH 00y4aloIerocs
KaK aKTHBHOT'O U OTBETCTBEHHOT'O WIEHA POCCHICKOr0 O0IIECTBa; IPUHSATHE TPaAUIHOHHBIX
o01eYeIoBeYeCKUX I'yMaHUCTHIECKHX U IEMOKPaTHYECKUX LIEHHOCTEH; TOTOBHOCTh BECTH
COBMECTHYIO [IEATEIbHOCTh B HHTEpECaX rpakJaHCKOTo 001ecTBa, y4acTBOBAaTh B
CaMOyIIpaBIE€HUH B 00pa30BaTeNbHOM OpraHH3aliy; YMEHHE B3aUMOAEHCTBOBATD C
CONMAILHBIMHM HHCTHTYTaMH B COOTBETCTBHH C UX QYHKIMSIMHU U Ha3HAYCHHUEM; TOTOBHOCTD K
TYMaHHTapHOM H BOJIOHTEPCKOM JIeATEILHOCTH;

2) 1aTPHOTHYECKOI0 BOCIIUTAHHUS: CPOPMHPOBAHHOCTD POCCHICKOM rpaXKIaHCKOIH
HICHTHYHOCTH, NIATPHOTH3MA; IEHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM,
JOCTH)KEHHMSIM POCCHHCKHX YYEHBIX B 00J1aCTH (QPU3UKU U TEXHHKE;

3) AyX0BHO-HPaBCTBEHHOT'0 BOCIIMTAHHSN: CHOPMHUPOBAHHOCTE HPABCTBEHHOI'O CO3HAHMS,
3THYECKOTO MOBEICHH; CIOCOOHOCTD OLEHUBAThH CUTYAIUIO H IPHHEMATh OCO3HAHHBIE
PELICHHUS, OPUEHTHPYSACH HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
JEATEIbHOCTH YYE€HOT0; OCO3HAHHE TMYHOTO BKJIaZia B IOCTPOCHUE YCTOHUMBOTO OYAyIIETo;
4) 3¢TE€THYECKOro BOCIIMTAHMSA: CTETHYECKOE OTHOLIEHHE K MHPY, BKJIIOYAs ICTETHKY
HAy4YHOr0 TBOPYECTBA, IPUCYIIETO PU3NUYECKOH HayKe;

S) TpyAoBoro BociHTAHUA: HHTEPEC K PA3IMYHEIM cepaM mpodeCcCHOHANBHOM AeITENHOCTH,
B TOM YHCJIE CBS3aHHBIM C (PU3HKOM U TEXHUKO#, yMEHHE COBEpIIAaTh OCO3HAHHBIIH BBIGOD
Oymymei npodeccun n peanu3oBbIBATE COOCTBEHHBIE JKM3HEHHBIE IIAHbL; TOTOBHOCTD U
CIOCOOHOCTE K 06pa30BaHHUIO U caMOOOPa30BaHHUIO B 00/1aCTH (U3MKH HA MPOTIKEHHH BCEH
XU3HH;

6) 9K0JI0rH1eCKOro BOCIHTaHHS: CHOPMHPOBAHHOCTh IKOJIOTHYECKOH KYJIBTYPhI, OCO3HAHHE
rJ106aIbHOTO XapaKTepa SKOJIOTHYECKUX IPO0OieM; IIaHUPOBaHHE U OCYLIECTBJICHHE AEHCTBHUIA
B OKPYXalOIIEH CpeJie Ha OCHOBE 3HAHHA LeNell YCTOHUHBOTO pa3BUTHA YEIOBEUECTBRA;
pacHIMPEHUE OMbITa JEATEILHOCTH IKOJOTHUECKOH HAllpaBIEeHHOCTH Ha OCHOBE HMEIOIIUXCS
3HaHU# no QpHU3HKeE;

7) eHHOCTH HAYYHOT0 IO3HAHHUA: CHOPMHUPOBAHHOCTH MEPOBO33PEHHS, COOTBETCTBYIOIIENO
COBPEMEHHOMY YPOBHIO Pa3BHTHUS (PU3NYECKON HAYKH; OCO3HAHHE LIEHHOCTH Hay4HOMH
JEATEIbHOCTH, TOTOBHOCTD B IIPOIECCEe H3Y4EHHUS PU3HKH OCYIIECTBIATh IPOSKTHYIO U
HCCIIEIOBATENBCKYIO AEATENBHOCTh HHIUBUAYATIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IloznaBaTe/IbHbIe YHHBEPCAJIbHBIE YUeOHbIC el CTBAN

Ba3oBble Toruueckune AeHCTBHA:

CaMOCTOSATENBHO GOPMYITHPOBATE H aKTYAIH3HPOBATH IPOOIIEMY, pACCMATPHUBATE €6
BCECTOPOHHE;

ONpENCIIATh LEJIH ACATEIbHOCTH, 33/1aBaTh [1apaMeTPhl H KPUTEPHH MX JOCTHXKCHHS;
BBISIBJIATH 3aKOHOMEPHOCTH H IPOTHBOPEYHS B PACCMATPHUBAEMBIX (PU3UYECKHX ABJICHHUSIX;
paspabaTeIBaTh IJIaH PEUICHUS IPOGIIEMBI C YUETOM aHAIN3a HMEIOLIMXCA MATEPHANIBHBIX K
HEMATEPHAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B IEATENBHOCTD, OLICHUBATh COOTBETCTBHUE PE3Y/ILTATOB LIEIAM, OLICHUBATH
PYCKH OCNEACTBHH A€ATETLHOCTH,

KOOPIMHHMPOBATH M BEIIOJIHATE pabOTy B YCIOBHAX PEAIBHOTO, BUPTYAILHOTO U
KOMOMHUPOBAaHHOTO B3aUMOIEHCTBHS;

Pa3sBHUBATh KPEATUBHOE MBIIUICHHE NPU PELICHHM KU3HEHHBIX PoOIIeM.

Ba3oBble HecIeN0BaTEIbCKHE JCHCTBHS:



BJIQJIETh HAYYHOM TEPMHHOJIOTHEMN, KIIOYEBBIMH IIOHATHAMH U METOIaMH (PHU3NYECKOH HayKH;
BJIJIETh HABBIKAMH Y4eOHO-HCCIIEN0BATENLCKOM U IIPOEKTHOM I€ATENPHOCTH B 0071acTH (DH3MKH,
CMOCOGHOCTBIO 1 TOTOBHOCTBIO K CAMOCTOATENIFHOMY IIOMCKY METOJOB PEIICHHUS 3aa4
(H3UYECKOr0 COAEPIKAHUS, IPAMEHEHHIO PA3IHIHBIX METOOB NIO3HAHMS;

BJIaJETh BUJAMH JEATENHLHOCTH II0 ITOTyYSHUIO HOBOTO 3HAHHMS, €T0 HHTEPIPETAIMH,
11peoOpa3oBaHUIO ¥ IPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX CHTYalUsIX, B TOM YHCIIE IPH
CO3JJaHHH Y4eOHBIX IIPOEKTOB B 001aCcTH (PU3UKH;

BBIBILATH IPUYUHHO-CJIEICTBEHHBIE CBA3H U aKTyalH3HPOBATh 3a/la4y, BLIIBUIaTh IHIOTE3Y €€
pelIeHus, HAXOAUTh apTYMEHTHI LIS J0Ka3aTeNbCTBa CBOMX YTBEPXKICHHH, 3a11aBaTh TapaMeTPhI
U KPUTEPHH PEIICHUS;

aHAIM3UPOBATh NOTYYEHHBIE B XOI€ pELIEHHS 3aJa4H pe3yIbTaThl, KPDHTHUECKH OLICHUBATh HX
JIOCTOBEPHOCTD, IPOTHO3HPOBATh H3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTH U HOpMYTHPOBATh COOCTBEHHBIEC 3a/iaiyl B 00pa30BaTEIbHOM ACATENIBHOCTH, B TOM
YUCIIE IIPH U3YYEHUHU PU3UKH;

JiaBaTh OLCHKY HOBBIM CHUTYallMsAM, OLICHUBATh IPUOOPETEHHDIH OIBIT,

YMETh IEPEHOCUTH 3HAHHA 10 PH3HUKE B IPAKTUIECKYIO 00JIaCTh )KU3HEACATENBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00nacTeii;

BBIIBHIaTh HOBBIE UJIEH, IPEJIaraTh OPUrHHAIbHEIC IOJXO0Ab! ¥ PELICHHUS,

CTaBHUTh NPOGIIEMBI H 3a/1a4H, JJONYCKAIOIUE albTEPHATHBHBIC PEIICHHS.

Pabora ¢ nndopmannmeii:

BJIAJIETh HABBIKAMH MOJTy4eHHs HHpopManun GU3HIECKOTO COAEPKAHHUS U3 HCTOUHHKOB PasHbIX
THIIOB, CAMOCTOSATEIILHO OCYIIECTBIIATE IOMCK, aHATN3, CHCTEMATH3aLUI0 H HHTEPIIPETALHIO
HHGOPMALMK Pa3IHYHBIX BUIOB U (OPM MPEICTABICHHS;

OLICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOJb30BaTh CPEICTBA HHPOPMAIIMOHHBIX 1 KOMMYHHUKAIMOHHBIX TEXHOJIOTHH B PELICHHUH
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX U OpraHH3allHOHHBIX 3a1a4 ¢ cOOMmoeHHeM TpeOoBaHu
3PrOHOMHKH, TEXHUKH 0€3011aCHOCTH, THTHEHBI, pecypcocOepeXeHNs, IPaBOBBIX H ITHYECKUX
HOpPM, HOPM HHQOpPMALHOHHO# 6€30M1aCHOCTH;

CO3/1aBaTh TEKCTH! (PU3NUECKOTO CONEPIKAHUS B Pa3NUIHBIX popMarax ¢ y4€TOM Ha3HAUCHUS
HHOOPMAaIHY | IIeIEBOI ay IHTOPHH, BHIOMpPas ONTHMAIBHYIO GOpPMY IpPEICTaBICHHSA H
BH3yalH3allky.

KomMyHHKaTHBHbBIE yHHBepCaJIbHbIE yIeOHbIe TeficTBUA:

OCYIIECTBIATH OOIIEHHE HAa YPOKaX (HU3HKU M BO BHEYPOUHOH JIEATEIbHOCTH;

Ppacno3HaBaTh IPEANOCHUIKYA KOH(PIMKTHBIX CHTyalHii H cMAr4aTh KOHQIHUKTHI;

Pa3BEPHYTO H JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HCIOAb30BAHUEM SA3BIKOBBIX CPENICTB,;
IIOHUMATh ¥ HCIIOJIF30BaTh IPEUMYIIECTBa KOMaHIHOH U HHAUBHIYaJIbHOM paboTEI;
BBIOHpATh TEMAaTHKY ¥ METOJBI COBMECTHBIX NEUCTBUH ¢ y4ETOM OOIIMX HHTEPECOB, U
BO3MOXHOCTEH KaXI0I0 WieHa KOJIEKTHBA;

IIPUHEMATH L€ COBMECTHOH AEATEILHOCTH, OpraHH30BBIBaTh ¥ KOOPAMHUPOBATH JCHCTBHSA 11O
€€ IOCTHXKEHHMIO: COCTABIATh IUIAH ACHCTBUH, pacipeieNisITh POIH C YYETOM MHEHHH
y4aCTHHKOB, 00CYXIaTh pe3yJIbTaThl COBMECTHON paboTHI;

OLICHMBATh KaYE€CTBO CBOETO BKJIaJla H KaXI0T0 YYaCTHHKA KOMaHIbl B OOIIMIH pe3ynbTaT Imo
pa3paboTaHHBIM KPHTEPHSIM;

IIpe/JIaraTh HOBBIE IIPOEKTHI, OLICHUBATh HIECH C IIO3UIIMH HOBHU3HBI, OPHTHHAIBHOCTH,
MPaKTUYECKOH 3HAYUMOCTH;



OCYIIECTBISITD MO3UTHBHOE CTPATETHYECKOE MTOBEICHUE B PAa3IMYHbBIX CUTyIIUAX, IPOABIIATH

TBOPUECTBO H B006pa)KeHHC, OBITh HHHIIHATHBHBIM.

PeryasaTHBHbIe YHHBepcadbHbIe YueOHbIe JelicTBHS

Camoopranuzanus:

CaMOCTOATEIBHO OCYIIECTBIATH IO3HABATENBHYIO AEATENbHOCTD B 06/1aCTH (QU3UKH U
aCTPOHOMMH, BBIABIATH IPOGIEMEL, CTaBUTH U (POPMYIHPOBATE COOCTBEHHBIE 33]1a4H,
CaMOCTOSATENBHO COCTAaBIATH IIAH PEIICHUS pacYETHBIX H KAYECTBEHHBIX 3a/1a4, IUIaH
BBINIOJIHEHHSI IPAKTH4ECKOH paboThI ¢ YIETOM HMEIOIIUXCSA PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U NpeNOYTCHU;

JaBaTh OLIEHKY HOBBIM CHTYaL[HsIM;

pacIIMpATh PaMKH y4eOHOrO IIpeAMETa Ha OCHOBE JIMUHBIX NPEANIOYTCHHI;

JenaTh OCO3HAHHBIH BRIOOD, apryMEHTHPOBATH €10, 6paTh Ha ceOs OTBETCTBEHHOCTh 32
pEIICHHE; OLICHUBATh IPHOOPETEHHBIH OIBIT;

croco6CTBOBATH (DOPMHUPOBAHUIO U IIPOSBICHHIO 3PYIUIIMHU B 001acTH HH3HMKH, IIOCTOSHHO
IOBBIIIATH CBOH 00pa3oBaTeNbHbIN H KyJIbTYpHBIH yPOBEHb.

CaMOKOHTPO/Ib, IMOIHOHATBHBIH HHTELIEKT:

JaBaTh OLEHKY HOBBIM CHTYallHsM, BHOCHTh KOPPEKTHBHI B ICITEIBHOCTD, OLICHHBATh
COOTBETCTBHUE PE3YIHTATOB LIENAM;

BJIAJICTh HaBbIKAMH [103HABaTEIbHON pepriekCHH KaK OCO3HAHHUSA COBEPIIACMBIX ICHCTBHIH H
MBICIIMTENBHBIX IPOLIECCOB, UX PE3YIBTATOB H OCHOBaHHH;

HCIOJIB30BaTh NPUEMBI pedIEKCHH JUTS OLIEHKH CUTYAlHH, BEIOOpa BEPHOTO PEIIECHHS,
YMETB OLIEHHBATh PUCKU U CBOEBPEMEHHO NIPHHUMATE PEIICHHUS 110 MX CHHXKEHHIO,
NPUHMMATh MOTHBEI M apryMEHTHI APYTHX IIPU aHAIH3€E Pe3y/IbTaTOB ACATEIBHOCTH,
IIPHHAMATH ce0s, TOHMMAas CBOH HEIOCTATKH M JOCTOHMHCTBA;

IPMHMMATh MOTHBBI ¥ apTYMEHTHI JPYTHX IPH aHAIN3€E Pe3yIbTaTOB ACATCILHOCTH,
TIpH3HABaTh CBOE IIPAaBO M NPaBO JPYTHX Ha OMIHOKH.

B mpotiecce XOCTHKEHHUS JTHYHOCTHBIX pe3yJIbTATOB OCBOEHHS IIPOrPAMMBI 110 H3HKE

IUI YPOBHS cpeiHero od1uero odpa3oBaHus y 00y4aloluXCcsl COBEPIICHCTBYETCS
9MOLMOHANIBHBIH HHTEIUIEKT, IpeANoNaralmuii ¢chopMuPOBAHHOCTE:
CaMOCO3HaHMs, BKJIIOYAOLIEr0 CIOCOOHOCTh MIOHUMATh CBOE 3MOLMOHA/IbHOE COCTOsIHHE,

BHJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOM SMOIIMOHANIBHOM Cepbl, OBITH YBEPEHHBIM B cele;
caMOperyIupOBaHUs, BKIFOYAIOMIET0 CAMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTD 32
CBOE MOBEICHHE, CHOCOOHOCTD aJaNTHPOBAThCA K SMOLHOHAIBHBIM H3MEHEHHSM H NIPOSBIATH

TUOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYI’pCHHCﬁ MOTHBAIMU, BKIIOYAIOMEH CTPEMJICHHEC K DOCTHXKCHHIO LICJIN U YCIICXY, OIITUMHU3M,

HHHUIMATABHOCTh, yMEHHE JEHCTBOBATh, HCXO/I1 H3 CBOMX BO3MOXKHOCTEH;
3MIIATHH, BKIIOYAIOLIEH ClTOCOOHOCTh MOHUMATh SMOIHOHAIIBHOE COCTOSIHUE APYTHX,

YUYHUTHIBATE €TI0 IIPH OCYIICCTBICHUH 06H.ICHI/ISI, CITOCOOHOCTH K COYYBCTBHIO U COIICPCIKHBAHUIO,

COLMAIBHBIX HaBBIKOB, BKIIIOYAIOMIUX CIIOCOOHOCTD BHICTPaUBATh OTHOLIECHHS C APYTHMH
JIOBMH, 3a00TUTHCS, IPOABIATh HHTEPEC U pa3peliaTh KOHQIUKTEL

IIPEAMETHBIE PE3YJIBTATbBI

K xoniy o6ydenus B 11 xiacce mpeaMeTHbIE pe3yIbTaThi Ha 6a30BOM YPOBHE JOIKHBI

OTpa)kaTb COOPMHPOBAHHOCTH Y 00YJaIOIUXCSA YMEHHI:
- AEMOHCTPHPOBATh Ha IPAMEPaxX poib U MecTo GU3NKH B GOPMHPOBAHHH COBPEMEHHOM
Hay4YHOH KapTHHBI MHDPa, B Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJIOTHIA, B IPAKTHYECKOH



AEATEIbHOCTH JIOAEH, ETIOCTHOCTD H €IUHCTBO (PU3HIECKOM KapTHHBI MUDA;

- YYMTBIBaTh I'PAHUIBI IPHMEHEHUS H3YYEHHBIX GHU3NUECKHX MOJIeIel: TOYeUHbIH
3NIEKTPHYECKHU 3apsll, JIyd CBETa, TOYCUYHBIH HCTOYHHK CBETA, ACPHAS MOJAEIb aTOMa,
HYKJIOHHas MOJIeJIb aTOMHOTO siJpa IPH pelleHuH (PU3NIecKuX 3a1ay;

- pacro3HaBaTh (PH3HYECKHE ABIEHHS (IPOLECCH]) H OOBACHATE KX HA OCHOBE 3aKOHOB
3NEKTPOJUHAMHUKY M KBAaHTOBON (PM3MKH: 3IeKTpHYECKas IPOBOJUMOCTD, TEIUIOBOE, CBETOBOE,
XMMHYECKO€, MAaTHUTHOE AEeHCTBHA TOKA, B3aMMOJIEHCTBHE MAarHUTOB, JIEKTPOMarHMTHas
HHAYKLHMS, JeHCTBHE MarHUTHOTO ITOJISt HA TPOBOAHUK C TOKOM H IBHXKYLIMHCS 3apAl,
3NEKTPOMAarHUTHbIE KOJeOaHUs ¥ BOJIHEI, IPAMOJIMHEHHOE PacIipOCTPaHEHHE CBETA, OTPaXKEHHE,
IpeIOMIIEHHE, HHTEpdepeHIs, AUPPAKIMS U OSPH3ALUA CBETA, JUCTIEPCHS CBETA,
dpotoanexrpudeckuil 3¢p¢pext (GororddexT), cBeTOBOE TaBIEeHHE, BOSHUKHOBEHHE TMHEHYATOrO
CIIEKTpa aTOMa BOJIOPOJa, €CTECTBEHHASA W MCKYCCTBEHHAs paJHOAKTHBHOCTb;

- OIIUCHIBATh U3y4YECHHBIE CBOKMCTBA BEIECTBA (JIEKTPUUECKHE, MATHUTHBIC, OIITHYECCKHE,
3JIEKTPHYECKYIO IPOBOAUMOCTD Pa3IMUHbIX CPel) U IEKTPOMATHUTHBIE SIBICHHS (IIPOLIECCHL),
HCIOB3Ys QU3NUECKHE BEIUYNHBL: JJIEKTPUYECKUH 3apsl, CHIIa TOKa, JEKTPHYECKOE
HalpsOHKEHHUE, IEKTPUYECKOE COIPOTHBIIEHHE, PAa3HOCTh MIOTEHIIHAIOB, JIEKTPOABIKYINAs CHIIa,
paboTta ToKa, HHIYKIUS MarHUTHOTO MOJIA, CHJla AMnepa, cuia JlopeHna, HHIyKTUBHOCTb
KaTyIIKH, S3HEPTHS JJIEKTPHUECKOT0 U MArHUTHOTO TOJIEH, IEpHOA U YacToTa KonebaHui# B
KoJebaTenbHOM KOHTYPE, 3apsil U CHJIa TOKa B IIPOLIECCE TAPMOHHYECKHX NIEKTPOMAarHHTHBIX
KoseOaHuH, GOKyCHOE PacCTOSHUE U ONTHYECKas CHJIa JIMH3BL, IIPH ONACAHHH NPABUIIBHO
TPaKTOBAaTh (PU3UUYECKUI CMBICI HCIIOIb3YEMBIX BEJIMYHH, HX 0003HAYCHUS U CIUHHUIIBL,
yKa3bIBaTh GOpPMYJIBI, CBA3BIBAIOLINE JAHHYIO GH3MYECKYIO BEIHUUHY C IPYTHMH BETHYHHAMH; -
- OITUCHIBAaTh U3yYCHHEIE KBAHTOBHIE ABIICHHS M IPOLIECCHI, HCIIOIB3Ys (PH3NUECKHE BETUYHHBIL:
CKOPOCTB 3/IEKTPOMAarHATHHIX BOJIH, [JTAHA BOJIHBI H YaCTOTa CBETA, SHEPTHS H UMITYJILC (HOTOHA,
TIEPHOJ NTOJTypaciaja, JHEPTHs CBI3M aTOMHBIX SIEp, IPH OHCAaHUM IPaBWIBHO TPAKTOBATh
(bu3MYecKuil CMBICI HCTIONB3YEMBIX BETMYHH, HX 0003HAYECHHS U eUHHIIBI, YKa3bIBaTh
(GopMyIIbl, CBA3BIBAIOLINE NaHHYIO QU3NYECKYIO BETHUNHY C APYTHMH BeTHUMHAMM, BEYUCIIATD
3HaYcHUE PU3NYECKOH BETHIMHEI,

- QHAJTH3UPOBaTh (HDU3HUYECKHUE IIPOLIECCH U SABICHHS, HCIOIB3YS (H3NUECKUE 3aKOHBI H
NPHHLMIEL 3aK0H OMa, 3aKOHBI IT0CJIeJ0BATEIbHOIO M NapaJUIeIbHOTO COEANHEHUS
IPOBOJHHKOB, 3aK0H J[xoyisi—JIeHna, 3aK0H 3JIeKTpOMarHuTHONW HHIYKIHH, 32aKOH
NPAMOIMHENHOTO PacIpOCTPaHEHHUS CBETA, 3aKOHBI OTPAXKEHHUS CBETA, 3aKOHBI TPETOMIICHHUS
CBETa, ypaBHEHHE DHHIITEHHA U1 hoTo3ddekTa, 3aKOH COXpAaHEHUA SHEPTUH, 3aKOH
COXPaHEHHS MMIIYJIbCA, 3aKOH COXpaHEHHS HIIEKTPHYECKOTO 3apsia, 3aKOH COXPaHEHHMs
MaccoBOro YKcia, NocTynarel bopa, 3akoH paguoakTHBHOTO pacmaja, Ipy 3TOM pa3invarhb
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHIECKOe BEIpaXKEHHUE U YCJIOBHS (TPaHHIIBL,
o0nacTi) MPUMEHUMOCTH;

- OIIPE/IE/IATH HaNpaBICHHE BEKTOPA HHAYKIIHA MarHUTHOTO NOJIs IIPOBOAHHKA C TOKOM, CHIIBI
Awmrnepa u cunbl JlopeHna;

- CTPOHTH H ONUCHIBATH H300pakeHHE, CO3JaBaeMOe ITIOCKHM 3€PKaJiOM, TOHKOH JTHH30M;

- BBITIOJIHATH 9KCIIEPUMEHTHI 110 HCCIIEXOBAHUIO (PU3NIECKUX SIBICHHH H ITPOIIECCOB C
HCIIOJIb30BAaHHEM IIPSMBIX, H KOCBEHHBIX H3MEPEHHH: IpU 3TOM (GOpMYITHpPOBaTh
npobneMy/3aady U FHIIOTe3y Y4eOHOro 3KCIIEpHMEHTa, COOMpaTh YCTAHOBKY U3
IPeUIOKEHHOTO 000pyI0BaHH, IPOBOAUTH OMBIT ¥ (POPMYIHPOBATh BEIBOIBI;

- OCYIIECTBIATH NPAMBIE H KOCBEHHBIE H3MepEeHHs (PU3NIECKUX BETHYMH, IIPH 3TOM BEIOMpPAThH
ONTUMATBHEIH CIIOCO0 H3MEPEHHS H HCIOIb30BaTh U3BECTHHIE METOABI OLCHKHU ITOTPEIIHOCTEH
HU3MEPECHUH;



- HCCIIE0BATh 3aBUCUMOCTH (PH3HUECKHUX BEJHYHH C HCIIOJIB30BAHHEM IIPAMBIX H3MEPEHHUM: IPH
3TOM KOHCTPYMPOBAaTh yCTAHOBKY, (HKCHPOBATh PE3YJIbTAaThl NOJIYYE€HHOH 3aBUCHMOCTH
Qu3MYECKHX BENMYHH B BUJE TaOiHIl U rpadMKOB, JeNaTh BBIBOJIBI [0 pE3yIbTaTaM
HCCIe0BAHNS,

- cobmoaaTh npaBuiia 6€30IacHOro TPyAa MpH MPOBEJEHHH HCCIEXOBAaHUHM B paMKax y4eGHOro
9KCIIEPHMEHTA, YYEOHO-HCCIIE0BATENbCKOM 1 MPOSKTHOM AEATETHHOCTH C UCIIOIB30BaHHEM
U3MEPHUTEIBHBIX YCTPOHCTB M 1abopaTopHOro 060pyI0BaHHS;

- pelaTh pacyETHBIC 3a/1a4H € SIBHO 3aIaHHON (PU3MYECKOH MOJIEIIBIO, HCIIONIB3Ys pu3ndecKue
3aKOHBI H IIPUHIMIIEI, HA OCHOBE aHAIK3a YCIOBUS 3aa4¥ BEIOUPATh QH3UYECKYIO MOAECTb,
BBLIEISATH (pHU3HYECKHE BENUYHHEI U GOPMYIbI, HEOOXOAUMEBIE T €€ PeleHUs, IPOBOJUTH
Pacy€Thl H OLIEHHBATDH PEATBHOCTD MOJIy4EHHOI0 3HaYeHHUs (PU3NIECKOH BEIHYHHEL;

- pelllaTh Ka4eCTBEHHBIE 3a[]a4i: BHICTPAUBATh JIOTHYECKH HEIPOTHBOPEUHBYIO LETIOYKY
pacCyXIEeHHH ¢ omopoii Ha H3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HYECKHE SBICHHS,

- HCIIOJIb30BaTh NP PEIICHUH y4eOHBIX 3a/1a4 COBPEMEHHBIE HH(GOPMALHOHHBIE TEXHOIOTHH
JUISl TTIOMCKA, CTPYKTYPUPOBAHHS, HHTEPIIPETALIMH U NpeCTaBlIeHUs yueOHOH H Hay4HO-
TIONYJIApHOH MHGOPMALIUH, NOYYEHHOM H3 Pa3INYHBIX HCTOYHUKOB, KDUTHYECKH
aHAIU3HUPOBATH MOMyYaeMyI0 HH)OPMALIHIO;

- 00BACHATD IPUHIHUIEI AHCTBHS MAIIUH, IPHOOPOB H TEXHHYECKHX YCTPOHMCTB, pa3inyaTh
yCIIOBHS HX 6€30I1aCHOTO HCIIONB30BaHUS B [IOBCEIHEBHOM XKU3HHU;

- IPMBOJIMTH IPUMEPHI BKJIAIa POCCHICKUX U 3apy0e)XHBIX YIEHBIX-(QHU3NKOB B Pa3BUTHE HAYKH,
B 0OBACHEHHE IIPOLIECCOB OKPYXKAKOLIETO MHPA, B Pa3BUTHE TEXHHKU U TEXHOJIOTHIA;

- HCII0JIb30BaTh TEOPETHYECKHUE 3HAHUA 110 (PU3HKE B TOBCEIHEBHOH XH3HHU UIA 00ecTicUeHH
6e30macHOCTH NpH OOpaIeHHH ¢ TPHOOpaMH M TEXHHYECKUMH YCTPOMCTBAMH, IS COXpPaHEHUS
3JI0pPOBbs H COOIIOACHUS HOPM 9KOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOLIEH Cpeae;

- paboTaTh B IrpyIIie ¢ BHITOJHEHHEM Pa3IMYHBIX COMUANBHBIX PoJiei, IIaHUPOBaTh paboTy
TPYIIIBI, pAlIHOHAIBHO paclpeeNaTh 00A3aHHOCTH U INIAHHPOBATh JESATEIbHOCTD B
HECTAaHJApTHBIX CHTYaITHsX, aA€KBaTHO OIICHMUBATh BKJIAJ K&XKIOTO U3 yYaCTHUKOB IDYIIIILI B
pELICHHE pacCMaTpUBaeMOi IPOOIEMBI.



TEMATHYECKOE INIAHUPOBAHHUE

11 KJIACC
Ne HaumenoBanue KosmmuecTBo Iporpammuoe cogepxanue OcHoBHbBIE BH/IbI I€ATEJILHOCTH 00y4alomuxcs
n/n pa3iesIoB H TeM 4acoB
y4e0Horo npeamera
Pazaea 1. DaexkTpoauHAMHKA
1.1 MaruutHoe nose. 12 ITocTossHHBIE MATHUTEIL. ITpoBenenue 3KCNIEepUMEHTA: H3Y4EHHE MarHUTHOT'O TOJIS
JneKTpoMarHUTHas B3auMoeiicTBre NOCTOSIHHBIX KaTyLIKH C TOKOM; HCCJIEIOBaHHE JEHCTBHS MOCTOSHHOTO
HHIYKIUSA MarHuToB. MarauTHoe none. MarHuTa Ha paMKy ¢ TOKOM; HCCJICI0BaHUE SBIICHUSA

BexTop MarHUTHON MHAYKIIHH.
IIpuanmn cynepriozunuu
MarHUTHBIX nojieH. JInHuu
MarHuTHOH uHAyKuuu. Kaptuna
JIMHUHM MarHWTHON UHIOYKIIUH MOJIS
MOCTOSIHHBIX MarHUTOB.
MarzutHoe 1mose npoBOJJHUKA C
TokoM. KapruHa nmuHuil HHAYKIHH
MarHUTHOTO NOJIS JJTHHHOTO
[IPSIMOro NMPOBOJAHUKA U
3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJIHUKA, KATYIIKH C TOKOM.
OnsiT Opcrena. BzauMoaeiictsue
IIPOBOAHMKOB ¢ TOKOM. Cuta
Awmriepa, €€ MOIYNb H
Hanpasienue. Cuna Jlopenna, e€
MOJyJIb M HampasJieHue. J[BHKeHUe
3apsDKEHHON 4YacTHIHI B
OIHOPOJHOM MarHHUTHOM IOJIE.
Pa6ora cunsl JlopeHua. SiBnenue
3NEKTPOMArHUTHON MHAYKIUH.
[ToTtok BexTOpa MarHUTHOM
HHIOYKUHH. DJICKTPOABHKYIIASL
CHJIa HHIYKIHH. 3aKOH
3NIEKTPOMArHUTHOH MHIYKIHH

3JIEKTPOMAarHuTHOM MHAYKIMH. OneHka abCOMOTHBIX H
OTHOCHTEJIBHBIX MOTPELIHOCTEH H3MepeH i HH3NIECKIX
Benu4rH. OObCHEHUE IPUHIMIIOB ACHCTBUS U YCIOBUHI
6e30macHOro NpUMEHEHUS MOCTOSTHHBIX MarHUTOB,
3NIEKTPOMArHUTOB, 3JIEKTPOJBUraTeNsA, YCKOpUTENEH
3JIEMEHTAPHBIX YaCTUL, MHIYKIIMOHHOMH reun. Permenue
pacu€THBIX 3a7a4 Ha IpUMeHeHHe GOpMYTT TEMBI
«MarHuTHOE nojie. DNeKTPOMarHuTHasE MHIYKIHAY.
Permnenue kauecTBEHHBIX 3a/1a4 C ONOPOi HA U3YyUECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUCCKUE SBJICHUS TEMBI
«MarauTHOE none. INEeKTPOMarHUTHAsA HHAYKIUS .
OnpeneneHue HanpaBJIeHUs BEKTOPa HHIYKLIHH
MarHMTHOTO TI0JIsl IPOBOJHUKA C TOKOM, CHJIbI AMIiepa U
cunsl JlopeHna. Pacrio3HaBanue Gpu3HIEeCKUX SBJICHHI B
y4€OHBIX ONBITAX H OKPYKAIOMICH KU3HU: B3aUMOJIECHCTBHE
MarHuTOB, YIEKTPOMarHUTHas HHAYKIHS, JeHCTBHE
MarHUTHOrO MOJIs Ha MPOBOJHHUK C TOKOM H ABHIKYIIHHCS
3apsan. AHanu3 3NEKTPOMArHUTHBIX SBJICHUHN C
HCIOJIB30BAaHUEM 3aKOHA 3IEKTPOMArHUTHOH MHIYKIIHH.
Onucanue N3y4eHHBIX CBONUCTB BEIIECTB U
3JIEKTPOMAarHUTHBIX SIBJIEHUH C HCONb30BaHHEM
(GU3NYECKUX BEIMYMH: MHIYKIIHS MAarHUTHOT'O IOJIs, CHIIa
Awmnepa, cuna JlopeHna, ”HIYKTHBHOCTh KaTYIIKH, SHEPT U
3NIEKTPHYECKOT0 H MArHUTHOTO MOJIEH.




®apaznesi. Buxpesoe
3JIEKTPHYECKOE TOJIE.
DNeKTPOABMKYLIas CHIIa
HHAYKIIMH B IPOBOJHUKE,
JBHIKYIEMCS IOCTYNATENIbHO B
OJHOPOJHOM MarHUTHOM IOJIE.
ITpaBuno Jlenna. UHAYKTHBHOCTS.
SIBneHuE CaMOMHIYKIIHH.
INEeKTPOABHXKYIIAS CHJIA
CaMOMHIYKIHH. DHEPrus
MarHMTHOIO MOJISi KaTYIIKH C
TOKOM. DNEKTPOMarHuTHOE IOJIE.
TexHudeckue ycTpoiicTBa U
IpaKTHYECKOE IPUMECHEHHE:!
HOCTOSIHHBIC MarHUTHI,
3NIEKTPOMArHUTHI,
3NIEKTPOABUIATENb, YCKOPUTEIH
JJIEMEHTapHBIX YacTHII,
HWHIYKIMOHHAS [1€Yhb

HUroro no pazgeay 12

Paznen 2. Koiebanns 1 BoJiHbI

2.1 Mexannueckue u 10 KonebarensHas cucrema. HccnenoBanue mapameTpoB KojaebaTeasHOH CHCTEMBI —
3JIEKTPOMarHUTHHIE CBoboaHble MEXaHUYECKHE IIepUoJia, YaCTOTHI, aMIUTUTY/IbI U (a3bl KoneOaHui
KoJieOaHus konebanus. ['apMoHnyeckue (NpyXUHHBIH H/WIA MAaTEMAaTHYECKH MAasSTHHK).

konebanus. [lepuon, yacrora,
amMIIuTyAa 1 ¢asa koiaeOaHuii.
[Ipy’>KMHHBIH MasTHHK.
MareMaTnueckuit MasSTHHK.

Y paBHEHHE rapMOHHYECKHX
konebanmii. [IpeBpainenue sHepruu
IpU FrapMOHUYECKUX KOJeOaHHAX.
KonebarenbHbiit KOHTYP.
CBoOoaHbIE 37IEKTPOMAarHUTHBIE
KoJieOaHHs B HACAJILHOM
KonebarelIbHOM KOHTYpE.
AHaIOrus MeXAy MEXaHHYECKUMH

Habmonenue 3aryxaromux konebanuii. MccnenoBanue
CBOICTB BBIHY)XJI€HHBIX Konebanuii. Habmonenue
pe3onaHca. [IpoBesieHHe 3KCIEpUMEHTA: HCCIIE/IOBAHHE
3aBHCHMOCTH NepHOJIa MAIbIX KoneOaHui rpy3a Ha HUTH OT
JUIMHBI HUTH U Macchl rpy3a; HCCIIeI0BaHUE IIEPEMEHHOTO
TOKA B LIEMH U3 [TOCIIEA0BATENFHO COCTUHEHHBIX
KOHJIEeHCAaTopa, KaTyIKH U pe3ucropa. OueHka
abCOJIFOTHBIX U OTHOCHUTENBHBIX HOTPEHIHOCTEH H3MepeHH
¢uznueckux BenuuuH. OOBACHEHHE NPUHIMIIOB JICHCTBHSA
U YCJIOBH#t 6€30I1aCHOTO MPUMEHEHHUS MCKTPUICCKOTO
3BOHKA, FeHepaTopa MEPEMEHHOr0 TOKa, JIMHHIA
aneKTponepeaay. Peimenne pacuéTHpIX 3a1a4 C SBHO




U 3JIEKTPOMarHUTHHIMH
konebanusamu. Gopmyna ToMcoHa.
3aKkoH COXpaHEHHUs SHEPrUU B
UJeaIbHOM KoJiebaTeIbHOM
koHType. [IpencraBnenue o
3aTyXalonMx KojJeOaHusgX.
BeHyXIeHHBIE MEXaHHYECKHE
KosneOanus. Pe3onanc.
BbIHyX/I€HHBIE 3JIEKTPOMarHUTHBIE
konebaunus. [lepemeHHbIi TOK.
CuHyconRanbHbIH IepeMEeHHBIH
TOK. MOIHOCTH IEPEMEHHOTO
TOKa. AMIUIMTYTHOE ¥
JeHCTBYIONIEE 3HAYEHUE CUITBI TOKa
u HanpsbxeHus. Tpancdopmarop.
ITpou3BoacTBo, Nepenaya u
noTpedieHHne NEeKTPUIECKOH
3HEPrHH. JKOJIOTHYECKHUE PUCKH
IIpH IPOU3BOACTBE
anekTpo3Hepruu. Kynsrypa
HCIIONIb30BAHHUS JIEKTPOIHEPTHH B
MIOBCEHEBHOMN XKHU3HHU.
Texuudeckue ycrpoicTpa U
[IPAKTHYECKOE IPUMEHECHHUE:
3JIEKTPHYECKHi1 3BOHOK, FeHepaTop
[IEPEMEHHOTO TOKA, THHUH
3JIEKTpoIIepeay.

3aJaHHOH QU3NYECKOH MOJAEIIBIO C HCIOJIB30BAHHEM
OCHOBHBIX 3aKOHOB H (POpMYJI, ONHUCHIBAIOLIMX
MEXaHHYECKHE H NEKTPOMArHUTHBIE KONeOaHus.
OnrcaHne MEXaHHYECKHX U JIEKTPOMArHATHBIX KojleOaHuit
C MCHOJIb30BaHHEM (PH3MYECKHUX BETHYHH: IIEPHOA U
qyacToTa KoylebaHuH|, aMIUIHTYAa U (pa3a koneOaHuid, 3apsi
¥ CHJIa TOKa B FTApMOHHYECKHUX INIEKTPOMArHUTHBIX
kosicOanusx. Pelenne kagecTBEHHBIX 3a/1a4 C ONMOPOi HA
H3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH, ONUCHIBAIOIIHE
MEXaHUYECKHE U 3JIEKTpOMarHuTHEIE Konebanus. PaboTa B
rpyniax rnpH IIaHUPOBaHHH, TIPOBEACHUH U
HHTEPIIPETAlMY Pe3yJIbTaTOB ONBITOB, U aHAJIH3E
JOTIOJTHUTENBHBIX HICTOYHUKOB HH(OPMALIUH 10 TEME.
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MexaHnuecKHe |
3JIEKTPOMarHUTHHIE
BOJIHEI

Mexannyeckue BOJIHEI, YCIOBHA
pacnpocrtpanenus. [lepuon.
CxopocTh pacpoCTpaHEeHHUS H
JniHa BonHbL [lonepeunsie n
MPOJOJIBHEIE BOJIHBIL.
HnTepdepenius u qudpaxuus
MEXaHHYECKHX BOJIH. 3BYK.
Cxopocts 3Byka. [ poMKOCTh 3BYyKa.
Bricorta Tona. TeM6p 3ByKa.

N3zyuyenue oOpa3oBaHus ¥ paCIpOCTPaHEHHS MMONIEPEUHBIX U
IpoAoIbHbIX BoJIH. HabmoaeHue orpaxxenus u
IpeIOMIIeHUS, UHTepepeHIuN U AU PaKLIHH
MeXaHW4YeCKHUX BOJH. HabioneHue CBA3U rpOMKOCTH 3BYKa
¥ BBICOTHI TOHA C aMILTUTYXO# U YacTOTOU KoJeOaHHiA,
3BYKOBOTO pe3oHaHca. MccnenoBanue CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPAXKCHHE, IPEIOMIIEHHE,
nonspusanus, nudpaxius, uareppeperuns. Nzyuenune
YCIJIOBH#H H3JTyYCHHS IEKTPOMAarHUTHBIX BOJIH, B3aUMHOM




DNeKTpPOMarHUTHHIE BOJIHEI.
VYcnoBust U3ITy4EeHUS
3JIEKTPOMarHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB
E, B, v B 351IeKTpOMarHuTHOH
BosiHe. CBolicTBa
3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)keHHUE, PEIOMIICHHE,
HOJApU3aLHUs, THPaKLUs,
uHTepdepernus. CKOpocTh
3NeKTpoOMarHuTHHIX BOJIH. [1lkana
3JIEKTPOMArHUTHBIX BOJIH.
IIpumeHeHne 3EKTPOMarHUTHBIX
BOJIH B TEXHHUKE H OBITY.
ITpuHIUIBI pagHOCBSI3H U
TeNeBUIACHHS. Paquookanus.
DJeKTPOMarHUTHOE 3arpsA3HEHHE
OKpy>xatoiei cpensl. TexHuueckue
YCTPOMCTBA M IIPAKTHYECKOE
IpUMEHEHHE: MY3bIKATbHBIE
HHCTPYMEHTHI, YIbTpa3ByKOBas
JINarHOCTHKA B TEXHHUKE U
MeMIIUHE, pajap,
panuonpHEMHHK, TEIEBH30D,
aHTeHHa, Tenedon, CBU-neys.

opHeHTaIM BeKTopoB E, B, v B 3ekTpoMarHuTHOH BOJIHE.
N3y4yeHune NIpUMEHEHHS NEKTPOMAarHUTHBIX BOJIH B TEXHUKe
U 6b1Ty. OOBACHEHHE IPHHIHUIIOB JECHCTBUA H YCIOBHH
6€3011aCHOTO IPHMEHEHHUS MY 3bIKAIbHBIX HHCTPYMEHTOB,
yJIbTPa3ByKOBOM JIMarHOCTHKH B TEXHHKE U MCIUIUHE,
paznapa, paiMONIpHEMHHEKA, TEICBH30pa, aHTCHHEI,
tenedpona, CBU-neun. PemmeHne pacyérHpix u
Ka4yeCTBEHHBIX 3a1a4 C ONOpOoit Ha U3yUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH, OIUCHIBAIOIIME PACTIPOCTPAaHEHHE
MEXaHHYECKHX H 3JIEKTPOMarHUTHBIX BOJIH.
Hcnonp3oBanue HHGOPMAIMOHHBIX TEXHOJIOTHH JUIS
MOHMCKA, CTPYKTYPHPOBaHUs, HHTEPIIpETALIMY U
npeAcTaBieHus HHGOPMAIHHU [IPH MOJTOTOBKE COOOIIEHUH
00 HCIIOJIb30BaHUH 3JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE.
Y4acThe B AUCKYCCHH 00 3JIEKTPOMarHUTHOM 3arpsAi3HEHUH
okpy>xatomie cpenbl. Pabora B rpynmnax npu
NIIAHAPOBAHHH, MPOBCICHUHN M HHTEPIIPETALUN
pe3yJIbTaTOB OIBITOB ¥ aHAIN3E JOMOJIHUTEIBHBIX
HCTOYHHUKOB HH(OPMALIUH [0 TEME.
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Onrtaka
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I'eomeTpHueckas ONTHKA.
[TpsMonuHeitHOe pacipocTpaHeHHE
cBeTa B OIHOpoHOM cpene. Jlyu
cBeTa. ToyeuHsBIi HCTOYHUK CBETA.
Otpaxenue cBeta. 3aKOHHI
orpaxkeHus cera. [loctpoeHue
HU300pakeHUi B IJIOCKOM 3epKalie.
ITpenomiieHue cBeTa. 3aKOHBI
NpeJIOMIIEHUS cBeTa. AGCOMOTHBIH
nokasarens npenomienus. [lonnoe
BHYTPEHHEE OTPAXKEHHE.

U3yuenue siBieHUs MOJHOTO BHYTPEHHETO OTPAXKEHHS, €TO
IPUMEHEHHU B cBeToBOJIe. 3ydeHnne Moaenci
MHKpOCKoIIa, Teneckona. [lomydenune cnekrpa ¢ HoMombIo
npu3Mbl B AudpakunonHo# peméTku. U3Mepenue
[oKa3arens NpenoMIieHus cTekia. MccnenoBanue CBONCTB
n3oOpaxeHnuil B muH3ax. OObsICHEHNE NPUHITUNOB ACHCTBUS
U YCIOBHI 0€3011acCHOr0 MPUMEHEHUS OYKOB, JIYIbI,
¢oToannapara, MPOEKIIHOHHOIO allapata, MUKPOCKOIIa,
TEJIECKOMa, BOJIOKOHHOM ONTHKH, AU(PPaKHOHHOH
peéTKy, nonaspouna. Pemenne pacu€THbIx 3a1a4 ¢ IBHO
3aJaHHOI PU3HYECKOH MOJIENIBIO C HCIIOIH30BaHUEM




[TpenensHBIH yroi MOJHOTO
BHYTPEHHETO OTPaXKCHHUS.
Hucnepcus cBera. CI0XKHBIH
cocras Oenoro ceera. Liper.
Cofuparoniue 1 pacceUBarOILINE
nuH3bl. ToHkas nuH3a. PoKycHOE
paccTOsHUE U ONTHYECKAs CHJIa
toHKO# JuH3bL [locTpocHue
u300paXkeHu#t B coOMpalomux u
paccenBaronIux JuH3ax. GopMmyna
TOHKOM JIMH3BI. Y BEJINUCHHE,
JaBaeMoe uH30#. [Ipenenst
HPUMEHUMOCTH F€OMETPUIECKOH
onTtuku. BosiHoBas onTuka.
HnTepdepenuus ceeta.
KorepeHTHBIE HCTOUHHKH.
YcnoBus HabIOaeHHA
MaKCUMYMOB H MUHHMYMOB B
UHTEpPEPEHUHUOHHOM KapTHHE OT
JIBYX CHH(}a3HBIX KOT€PEHTHBIX
HCTOYHMKOB. J[udpakiius cBeTa.
HudpakuuonHas pemérka.
Ycnorue HaOMIOAEHHS TTIABHBIX
MaKCHMYMOB TIpY NaJiCHUH
MOHOXPOMAaTHYECKOTO CBETa Ha
JAUPPAKIHOHHYIO PEIIETKY.
[Tonspu3auus cBera. TexHuueckue
YCTPOMCTBA H MPAKTHYECKOE
OpUMEHEHHE: OUKH, JIyIIa,
doToanmapar, MPOEKIIMOHHBIH
anmapar, MUKpOCKOII, TEJIECKOII,
BOJIOKOHHAsI ONTHKA,
nu¢paKkiuOHHAs peIéTKa,
HOJSPOUA.

OCHOBHEBIX 3aKOHOB U ()OpMYJI T€OMETPHUECKON ONTUKHU.
[TocTpoenue u onucanue n306pakeHHUs, CO3AABAEMOro
IUTOCKUM 3€pKaloM, TOHKOH TUH30M. PaccMoTpeHue
NpeAesioB MPUMEHHMOCTU €OMETPHYECKON ONITHKH.
Pacno3naBanue QU3HYECKHUX ABJICHHM B OMBITAX
OKpY>Karollei >KU3HU: IPAMOJIMHERHOE pacIIpOCTpaHEHHE
CBETa, OTPAXKEHHE, IPEJIOMIICHHE, HHTEp(EPESHIIU,
Jupakus ¥ NOJIApU3aLMs CBETA, JUCIICPCUS CBETA.
H3yuenue ycnoBuit HabMOIEHUS MAKCHMYMOB H
MHHHMYMOB B HHTepPEPEHIIHOHHOM KaAPTHHE OT ABYX
CHH(a3HBIX KOTEPEHTHBIX HCTOYHHKOB. Y CJIOBHE
HaOIOIEHU ITIABHBIX MAKCUMYMOB IIPU HaICHUH
MOHOXPOMAaTH4YECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.
AHaJIH3 ONTHYECKUX ABJICHHH C HCITOJIBE30BaHHEM 3aKOHOB:
3aKOH NPSIMOJIMHEHHOr0 pacIpOCTPaHEHHS CBETA, 3aKOHBI
OTpaXX€HHs CBETa, 3aKOHBI MpeJIoMJIeHHs cBeTa. OnucaHue
ONTHYECKHX SBJICHUH C HCMONB30BaHUEM (PU3HUECKHUX
BEJIUYMH: (POKYCHOE PacCCTOSHHE U ONTHYECKas CHJIa
JIMH3EI.
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Pasznea 3. OcHoBBI cienUAJIbHOM TeopHH OTHOCHTEALHOCTH (Fajee — CTO)




3.1 OCHOBBI CTIEHAIBHOM I'paHuIIBI TPHMEHHMOCTH PemeHne kaueCTBEHHBIX 33134 C OMOPO# Ha M3yYEHHbBIE
TEOPUH KJIaCCHYECKOH MEXaHHKH. noctynatel CTO. Ucnonb3oBanue HHGOpMaLMOHHBIX
OTHOCHTEJIBHOCTH [TocTynarel cieiManbHON TEOPHH | TEXHOJIOTHIA IS IOUCKA, CTPYKTYpHPOBAHHH,

OTHOCHTEJIBHOCTH: HHTEpIPETALMH U MPEACTaBICHUA HHpOpMaIuH IipH
HHBapHAHTHOCTH MOJYJIS CKOPOCTH | MOATrOTOBKE COOOIIEHMH O rpaHHIIaX MPMMEHUMOCTH
CBeTa B BaKyyMe, IPHHIIMI KJIaccuyeckoii MexaHuku u ocHoBax CTO.
OTHOCHTENBHOCTH JHHIITEHHA.

OTHOCHUTENHHOCTD

OJTHOBPEMEHHOCTH. 3aMeIUICHHUE

BPEMEHH U COKpAIICHUE JUTHHBI.

OHeprus ¥ UMILYJIbC

penaTUBUCTCKOM qacTHbL. CBSA3b

MAaccChl C SHEPTUEH U UMITYJIBCOM

PENATHBHCTCKOM YaCTHIIBI.

JHeprus MoKos.

HToro no pazueny

Pazgen 4. KBanToBas ¢pu3Hka

4.1. OneMeHTHI KBAHTOBOH doronsl. Dopmyna [Inanka ceasu | Habmonenne potosddexra Ha ycTaHOBKE C IMHKOBOH
ONTHKH 3HEprud QOTOHA C €ro 4aCTOTOMH. macTuHoOM. MccnenoBanue 3aKkOHOB BHELTHETO

OHeprus U UMITYJIEC GOTOHA. dotoddpdexra. O6BsCHEHHE OCHOBHBIX IPHHITUIIOB
OTKpBITHE U HCCIIEIOBAHUE JIEHCTBHA TEXHUYECKHX YCTPOMCTB, TAKHX KaK:
doroadpdekra. Onbrret Al ¢doTo3neMeHT, GOTONATIHK, COIHEUHAsA OaTapes,
CroneroBa. 3akoHs! poToddpdekra. | cBeTOAMON; M yCIOBHH UX 6€30MaCHOrO NPUMEHEHUS B
VYpaBHeHHe DHHIITEHHA 1T MPaKTHYECKOH JKU3HH. Pemenue pacu€THBIX 3a4a4 C IBHO
portoadpdekra. «kKpacHas rpaHuna» | 3aJaHHOH GU3NYECKOH MOJEINBIO C UCIONb30BaHUEM
¢dorosddexra. JlaBneHue cBeta. OCHOBHBIX 3aKOHOB H (POpMYJI KBAHTOBOH OoNTHKH. PemuerHne
Omnerrel [1.H. JleGenena. Ka4yeCTBEHHBIX 3a/ay ¢ ONOPOil Ha H3YYEHHBIC 3aKOHBI,
XuMuueckoe AeHCTBHE CBETA. 3aKOHOMEPHOCTH KBaHTOBO# onTHkH. PacniosHaBaHue
Texuuueckue ycrpoiicTsa u ¢bu3nyeckux ABIEHUH B yUeOHBIX OIbITAX:
NpaKTH4YeCKOe PUMECHEHHE: ¢doroanexkTpudeckuit 3¢ peKT, CBETOBOE JaB/ICHHE.
¢doTodIeMeHT, PoToAaATUHK, Onucanue H3y4eHHBIX KBAaHTOBBIX SIBICHUH U NPOHECCOB C
conHeyHas OaTapes, CBETOAMOA. HCIIOJIB30BaHHEM (PH3UYECKUX BEIIMYHH: CKOPOCTh
3JIEKTPOMAarHUTHHIX BOJH, JUIMHA BOJHBI M 9aCTOTa CBETA,
DHEPrus U UMIYJIbC (POTOHA.
4.2 Crpoenue aroma Mogens aroma ToMcoHa. OnbITHI N3zyuenue monenu onsita Pesepdopna. Ilposenenue

Pesepdopna mo paccesHuIo o-

SKCIEPHMEHTA N0 HabJIIOACHHIO JIMHEHYATOro CIEKTpa.




vyactull. [Inaserapnas Moaesns
aroma. [loctynatsl bopa.
U3nyyeHue U normnoliieHue
($OTOHOB MpHU IIEpexo/ie aToMa C
OJIHOT'O YPOBHS SHEpTHH Ha
npyroii. Buns! cnextpoB. CriekTp

YPOBHEH SHEprud aToMa BOAOpOAa.

BonHoBbIe cBOHCTBA YaCTHIL.
Bonus! ae bpoiins.
KopnyckynsipHOBOJIHOBOM
nyanu3Mm. CIOHTaHHOE U
BBIHY>KICHHOE U3Ty4YECHHE.
Texumyeckue ycrpoiicTBa M
[IPaKTHYECKOE IPUMEHEHHE:
CIIEKTPAJIGHBIA aHaIH3
(ciekTpocKkom), Ja3ep, KBAaHTOBBIH
KOMITBIOTEDP.

O1eHka aOCOJIIOTHRIX M OTHOCHTEJIBHBIX IOrPEITHOCTEH
usMepeHuil puzudeckux BenuunH. U3yyenue Moaenu
aroMa: ToMcoHa, nIaHeTapHO# MOJIeNH aTOMa, MOAEIH
atroMa bopa. M3yueHne cniekTpa ypoBHEH 3HEpTHH aToMa
Boopoaa. O6bsICHEHHE MPUHLIMITOB JCHCTBHS U YCJIOBHI
6e30nmacHOro NpPUMEHEHHUS CIIEKTPOCKOIIa, j1a3epa,
KBaHTOBOT'O KOMITbIOTEpa. PelieHue kauecTBEHHBIX 3a1a4 C
OIOpO# Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢usznueckue sBiieHus no teme « CTpoeHue aTomMa.
Pacnio3HaBaHue GU3MUECKUX SABICHHUH B Y4EOHBIX OIBITAX:
BO3HHKHOBEHHUE JITHEHUATOr O CIIEKTpa U3JIydeHHUs. AHAIIN3
KBAHTOBBIX IPOLECCOB U ABJICHUH C HCIOJIBE30BaHHEM
nocrynaroB bopa.

4.3

ATOMHOE JIpO

JKCIEPUMEHTHI, JOKa3bIBAIOLIHE
CJIOXKHOCTh CTPOEHHS sifipa.
OTKpEITHE PaIHOAKTHBHOCTH.
OnsiTet Pezepdopaa mo
OTIpE/IEIICHHIO COCTaBa
PaIHOaKTHBHOIO U3ITyYCHHUS.
CsoiictBa anba-, 6era-, raMma-
U3Ny4YeHUs. Biusinue
PalMOaKTHBHOCTH Ha XUBBIC
opranu3Mbl. OTKpBITHE [IPOTOHA H
HelitpoHa. Hyknonnas mozens
snpa 'eiizenbepra-MBaHeHKo.

3apsn sapa. Maccoroe umcio spa.

H3oronsl. Ansda-pacnam.
DNEeKTpOHHBIH U O3UTPOHHBIH
6era-pacnaa. 'ammansnyudenue.
3aKoH paJuoaKkTHBHOI'O pacnaja.
DHeprus CBs3H HYKJIOHOB B sIIpE.
Snepusie cunbl. Jledekt Macchl

H3ydyeHne 3KCIEPUMEHTOB, IOKAa3bIBAIOLIHX CIOXKHOCTD
CTpOEHHS aTOMHOTO sijpa. ViccienoBanue TpeKOB YacTHUIL
(o rotoBeM oTorpadusm). M3yueHnue snepHbIX CHII,
SICPHBIX PEaKIUii CHHTE3a U pacnaza, TepMOsAIEPHOTO
cunre3a. 3yuenue HyxsIoHHOH Moaenu sapa ['efizen6epra-
HBanenko. OOBsCHEHHE YCTPOHCTBA H IPUMEHEHHUS
J03UMeTpa, Kamepsl BiiibcoHa, saepHOro peakropa,
aToMHOH 60MObI. Pelienue 3ana4 ¢ onopoii Ha MOJy4eHHBIE
3HaHHS, B T.4. O 3apsAAe H MacCOBOM YHCIIC AApa.
Pacno3HaBaHue QU3NYECKUX ABJICHHI B yUeOHBIX OIBITAX H
B OKpY KaloIIeH )KU3HH: €CTECTBEHHAs U MCKyCCTBEHHAs
pazuoakTHBHOCTh. OnicaHue KBAHTOBBIX SABJICHUH U
MPOLIECCOB C UCTIOJIb30BAHHEM (PUBHUECKUX BETHYHH:
IIEPHOJI [TOJIypaciaia, SHEPrus CBSI3H aTOMHBIX SJED,
JedekT Maccsl sIpa. AHAIU3 NPOLIECCOB U ABJICHUH C
HCIIOJIb30BAHUEM 3aKOHOB U IMOCTYJIATOB: 3aKOH
COXpaHEHHS EKTPUIECKOTO 3aps/ia, 3aKOH COXPAHECHHS
MacCOBOTO YHCJIA, TOCTYJIAaTH bopa, 3aKoH paguoaKTHBHOTO
pacnaga. Yyactue B paboTe KpyIjoro croja




anpa. SinepHsie peakuuu. JleneHue
U cHHTE3 sziep. SlnepHrlit peakTop.
TepMosaepusit cuntes. IIpo6ieMbl
Y NIEpCIIEKTUBEI AACPHOH
SHEPTreTUKHU. DKOJIOTHYECKHE
aCIEKTHI SJIEPHOIN IHEPIeTUKH.
JneMeHTapHbIC YaCTHIIBI.
OTtkpeITHE NTO3UTPOHA. MeTonbl
HaOJOJEHUS H pErUCTpaliH
3JIEMEHTapHBIX YaCTHII.
®yHIaMEHTAJIBHBIE
B3auMoeicTBusA. EquHCTBO
¢bu3nYecKoit KapTUHBI MHUpa.
Texnmueckue ycrpoiicTBa u
IIPaKTHYECKOE IIPUMCHCHHE:!
Zo3UMeTp, kaMepa Bunbcona,
SEpHBIN peakTop, arToMHas 6GomOa.

«DyHIaMeHTaNbHBIE B3auMoaeicTBUsA. EqunHcTBO
¢busnyeckoil kapTHHBI MUpa». Micnons3oBanue
HHGOPMALIMOHHBIX TEXHOJIOTHI JUIs TOMCKA,
CTPYKTYPHPOBaHHS, HHTECPIIPETAI[HH U [IPEICTABICHHUS
HH(OpPMAIIMK IIPH MOATOTOBKE COOOILICHMI O TPUMEHEHHH
3aKOHOB KBAaHTOBO! (PM3HKU B TEXHHKE H TEXHOJIOTHIX,
9KOJIOTHYECKHX ACIIEKTaX AACPHOI SHEPreTHKH.

HToro no pazgeny
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Pazgen 5. Dj1eMeHTHI ACTPOHOMHH H acTPOopH3IUKH

5.1 DNeMeHTHI
aCTpPOHOMUH H
acTpo(pu3UKU

5

JTarnsl pa3BUTHA aCTPOHOMHMH.
[IpuknaaHOEe U MHPOBO33PEHUECKOE
3HauUEHHE acTPOHOMUHU. Bun
3B€3gHOr0 Heba. Co3Be3us, ApKue
3BE3/1bI, IJIAHETHI, KX BUIHMOE
nHxkenne. COTHEUHAs CHCTEMa.
Counnne. ConHeyHast aKTHBHOCTb.
Hctounnk sHeprun ConHua u
3BE3]1. 3BE3IBI, HX OCHOBHBIC
xapaktepuctuku. Jluarpamma
«CHEKTPAIBHBIN KJIacc —
CBETHMOCTBY». 3BE3/IbI IIaBHOM
MOCJIEIOBATEIEHOCTH.
3aBHCHMOCTDH «Macca —
CBETHMOCTD) JJIsl 3BE3/ IIaBHOM
MOCJICIOBATEIFHOCTH. BHYTpeHHee
cTpoeHue 3BE31. COBpeMEHHbBIE

IMonroroBka coobmenuit 06 3Tanax pa3sBUTHS aCTPOHOMMH,
O MPUKIAJHOM ¥ MHPOBO33PEHYECKOM 3HAYECHHH
aCTPOHOMHMH, O METOAX MOTYYECHHS HAYUHBIX
aCTPOHOMHMYECKHX 3HAHUH, OTKPBITUAX B COBPEMEHHOMR
acTpoHoMHH. M3yueHHe cOBpEMEHHBIX MPEACTABICHUN O
MPOUCXOXKACHHH U 3Bommonuu ConHia u 38€34. U3yuenue
THIIOB raJIaKTHK, PaJIHOTAIAKTHK U KBa3zapoB. M3yuyeHue
JIBIOKEHHUSI HeOECHBIX Tell, 3BOJIIONUH 3BE3 U BeeneHHoi,
IIPOLIECCOB, IPOUCXOAAIIMX B 3BE3/1aX, B 3BE3IHBIX
CHCTEMAX, B MEKTaIaKTHIECKOH cpeie, MacTabHOM
cTpykryphl Beenennoif. O6bsicHeHHE paclIupeHUs
Bcenennoii Ha ocHOBe 3akoHa Xa66ua. [loaroroBka x
00CYX/ICHHIO HEPEHIEHHBIX MPOOJIeM aCTPOHOMHUH.
IIpoBenenue HabIMOACHHI HEBOOPYKEHHBIM IJ1a30M C
HCHOJIb30BaHHEM KOMITBIOTEPHBIX PHIIOKEHHH IS
OIpeAeNieHUs MOJIOKEHUS HeOEeCHBIX OOBEKTOB Ha
KOHKDETHYIO JaTy: OCHOBHbIE c03Be3Aust CeBEpHOrO




MPEeACTaBJICHUS O IPOUCXOKACHHUH
1 sBosironuy ConHna ¥ 3BE3/.
Jransl XH3HU 3BE31. MIieuHbId
IlyTe — Hawa ["anakTHKa.
ITonoxenue u asmxenue CoyHLA B
INanakTuke. TUNBI rajlakTHK.
PaguorainakTHKU U KBa3aphl.
Ué€pHble AbIPHI B Apax rajJakTHK.
Bcenennas. Pacimpenue
Bcenennoii. 3akon Xab0ma.
Pas6eranne ramaktuk. Teopus
Bonwmoro B3peiBa. PennkroBoe
u3nydyenue. Macmrabnas
cTpykTypa BeenenHoM.
Mertaranaktuka. Hepeménnsie
11po0IeMbl aCTPOHOMHH.

nojymapus u spkue 38&3a61. [IpoBenenue HabmoaeHui B
teneckon JIyHsl, mnaner, Mneuysoro Ilytn. Yuactue B
JUCKYCCHH O HEpELUEHHBIX ITpobiieMax acCTpPOHOMHHU.
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Pa3zgen 6. O606malomee noBTOpeHHe

6.1 O6o6maroree 1 O06001IeHHe U cucTEMaTH3aLUs VYuacTre B JUCKYCCHH O poJH (PU3HKH M aCTPOHOMHH B
NOBTOPEHHE CoIep)KaHus pPa3JeNioB Kypca pa3IMuYHBIX cdepax AesTenbHOCTH Yenoseka. [loaroroska

«Mexanuka», «MonekyispHas
¢du3MKa ¥ TEpPMOIUHAMHKA,
«AnexTpoauHaMukay, «Konebanus
U BOJIHBDY, « OCHOBHI ClIEHHATTBHOM
TEOPUH OTHOCHUTEIBHOCTH,
«KBanToBas ¢pusukay, « J1eMEHTHI
aCTPOHOMHH H acTpOGU3UKM».
Poutb Ppu3nku U acTpOHOMHH B
9KOHOMHYECKOH,
TEXHOJOTHUYECKO#H, COIIHATIbHONA U
ITHYECKOH cepax IesaTenbHOCTH
YeJioBeKa, posib U MeCTO PU3UKH U
aCTpOHOMHH B COBPEMCHHOM
Hay4HO! KapTUHE MUPa, 3HAYCHHE
oInucaTeNnbHOM,
CHCTEMATH3UPYIOLIEH,

coobmieHuit 0 MecTe GpU3NIECKOi KapTUHBI MUPa B PALY
COBpEMEHHEIX NIPE/ICTaBIICHHH O NpHpoae. BeimosHeHne
y4eOHBIX 3aaHui, JEMOHCTPUPYIOLIUX OCBOCHHE
OCHOBHBIX [TOHSTHI, PU3HYECKUX BENUYHH H 3aKOHOB
Kypca ¢usuku 10-11 xnaccos.




OOBACHUTENHHON H
NPOrHOCTHYECKOH QYHKIHH
¢u3rdeckoil TEOpHH, POJlb
¢u3HYECKON TEOPHH B
¢dbopMHpOBaHHH NIPEACTABICHUH O
¢u3nyecKoli KapTUHE MUPA, MECTO
¢u3nveckoit KapTHHBI MUpA B
00ILIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAayYHBIX
npeacTaBlIeHUiH O PUpOJIE.
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