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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3ukKe Ha ypOBHE CpeAHEro ooduiero odOpa3oBaHHs pa3paboTaHa HA OCHOBE
HOJOKEHUM U TpeOoBaHMH K pe3yJabraTaM OCBOEHHMS OCHOBHOM 0Opa3oBaTeibHON INpOrpaMMmbl,
npezacrasieHHbXx B PI'OC COO, a takxe ¢ yuéroM (heaepaibHON paboueil mporpaMMbl BOCIIUTAHUS U
Konnenuun mnpenonaBanust yuyeOHoro mnpenmera «®Pusnka» B 00pa30BaTelbHBIX OpraHU3ALMAX
Poccutiickoii denepanyu, peann3yomux OCHOBHbIE 00pa30BaTeIbHbIC TPOrPAMMBI.

[Tporpamma mo Qusuke omnpenenser o0s3aTeIbHOE NMPEIMETHOE COIAEpXKaHHWE, YCTAHABIMBAET
PEKOMEHIYEMYIO TOCIIE0BaTeIbHOCTh M3YyUEHHUs] TeM M pPa3lelioB y4eOHOro mpeaMera ¢ y4EToM
MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€i, JOrMKM Yy4eOHOro mpolecca, BO3PaCTHBIX
ocobeHHocTell oOyuaronuxcs. [IporpamMma mo ¢usuke Ma€T NpeACTaBICHUE O IIENAX, COACPKAHHH,
oOmielt ctpareruu oOy4eHus, BOCIIMTAHUS U Pa3BUTHUs 00ydarOLIMXCs CPeICTBAMU y4eOHOro ImpeaMera
«®Du3nkKa» Ha yrIyOJIEHHOM YPOBHE.

N3yuenne Kkypca (uU3MKM YIIyOJNEHHOTO  YPOBHSA  IO3BOJIAET  pEaNU30BaTh  3aJlaud
npodeCCHOHAFHOW OpHEHTAIMH, HANpaBJICHO Ha CO3JAaHUE YCIOBHM ISl TPOSBICHUS CBOHMX
MHTEJUIEKTYaJIbHbIX U TBOPUECKUX CIOCOOHOCTEN KaXKAbIM O0y4aroIlUMCs, KOTOpble HEOOXOAUMBI IS
IIPOAOJDKEHUST 00pa3oBaHUs B OpraHU3alusaX Hpo(ecCHOHAIBHOIO O0pa3oBaHUs IO pa3IMYHBIM
(U3UKO-TEXHUUYECKUM U UH)KEHEPHBIM CIIELUATbHOCTSM.

B nporpamMme mo ¢u3uKe OnpeensoTcs INIaHupyeMbIe Pe3yIbTaThl OCBOCHHS Kypca (U3UKU Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE, METallpeJMeTHble, NpeAMETHble (Ha
yoIyOonéHHOM  ypoBHE). HaydHO-MeTOMONOTHYECKOH OCHOBOW JUisi pa3paboTKu TpeOOBaHWA K
JUYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM pe3ylibTaTaM 00y4aroluXcsi, OCBOUBLIMX MIPOrpaMMy
o Qu3uKe Ha YPOBHE CpeIHEro odmero oopa3oBaHus Ha yIIIyOJEHHOM YPOBHE, SBISIETCS CHCTEMHO-
JESATEIIBHOCTHBIN MOIXO.

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTaHUPYEMBbI€ PE3yJbTaTbl OCBOGHUS Kypca (pU3MKM Ha ynIyOJIEHHOM YpOBHE, B TOM 4YHCIE
IIpEIMETHBIE PE3YJIBTATHI 110 Toj1aM 00yUYEeHMUS;

cozepkanue yueOHoro npenmera «®duzuka» 1o rogam o0ydeHusl.

[IporpaMMa 1o gu3uke UMEET MPUMEPHBIA XapaKTep U MOXKET ObITh MCHOJIb30BaHA YUUTEIIMU
(bU3UKHU 17151 COCTABIEHHSI CBOMX pabOUUX MPOrpamMM.

[IporpamMmMa no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATUBY YUYUTENEH U MPEAOCTaBISAET
BO3MOXKHOCTH JUIsl peajM3alliy pa3IMYHbIX METOAMUYECKUX IOAXOJIO0B K IpernojaBaHuio (U3MKU Ha
yIIyOJaEHHOM YPOBHE IPH YCIOBUU COXPaHEHUs 0053aTeNIbHOM YacTH Colep KaHus Kypca.

dusnka Kak Hayka o HaumOosee OOIIMX 3aKOHAX IMPHPOJBI, BBHICTyHass B KauecTBE y4eOHOIo
npeaMeTa B IIKOJE, BHOCHUT CYLIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHMM 00 OKpyXarolleM MHpe.
IkonbHBIN Kypc (U3MKH — CHCTEMOOOpA3yIOIIUN Al €CTeCTBEHHO-HAYyYHBIX Y4E€OHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB M SIBJICHHUM, H3y4aeMbIX XUMHEH,
O6uosorueit, ¢usudeckoil reorpacpueil u actpoHomuei. lcmonb3oBaHHE W AKTHBHOE NpPHUMEHEHHE
(bu3NYECKUX 3HAHUI ONpPENeNniIo XapakTep U OypHOe pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTUHN B cdepe
DHEPreTUKHM, TPAHCIIOPTa, OCBOEHHS KOCMOCA, IIOJIyYE€HUS HOBBIX MAaTepUaloB C 3aJaHHBIMU
cBoiicTBamu. M3yueHue (QuU3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHpPOBAHHE €CTECTBEHHO-HAy4YHOMH
KapTUHBI MHpa 00yvaromerocs, B (GOpMHUpOBaHNE YMEHUI NPUMEHSTh HayYHBIH METO]| MO3HAHUS TpU
BBIMIOJTHEHUH UMHU YUEOHBIX UCCIIeIOBAaHHM.

B ocHOBY Kypca (pU3UKH Ha YPOBHE CPEIHEro o011ero 00pa3oBaHus MOJIOKEH PSJI U1, KOTOpbIE
MO>KHO paccMaTpHUBaTh KaK MPUHIUIIBI €70 TOCTPOCHHUS.

Hoea uenocmnocmu. B COOTBETCTBUU C HEH KypC SIBISETCA JOTMYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT Marepuaj M3 BCeX pa3fesNoB (U3MKH, BKIIOYAeT KaK BOIPOCHI KJIACCHUYECKOW, Tak U
COBPEMEHHOM (DU3HKH.

Hoen cenepanuzayuu. B cooTBEeTCTBUU C HEW Marepuan Kypca (QU3MKH OOBEIWHEH BOKPYT
¢usnueckux Teopuil. Beaymmum B Kypce sBiIsieTcss (GOpPMHUPOBAHHE NPEICTABICHHH O CTPYKTYPHBIX
YPOBHSIX MaTepUH, BEIIECTBE U MOJIE.

Hoea zymanumapuszayuu. EE peanuzanus MpeanojaraeT HCIOJIb30BaHUE T'yMaHUTapHOTO



noTeHnuana (U3NUecKo HayKH, OCMBICIIEHHE CBSI3U pa3BUTHs (DU3MKU C pa3BUTHEM OOIECTBa, a
TaKXe C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTMYECKUMH MTPOOIeMaMHu.

Hoea npuxnaonoit nanpaenennocmu. Kypc ¢Gusznky yriyONEHHOTO YpOBHS TpEIoiaracT
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHUYECKUX M TEXHOJOTMYECKUX NPUIIOKEHUM U3YUEHHBIX TEOPHM 1
3akoHOB. [Ilpu »3TOM paccmarpuBaroTCsi Ha YpoBHE OOLIMX MPEICTABICHUH U COBPEMEHHBIC
TEXHUUYECKHUE YCTPOICTBA, U TEXHOJIOTUHU.

Hoea Ixonozuzayuu peanusyercs MOCPEACTBOM BBEACHMSI OSJIEMEHTOB  COACpIKAHMS,
MOCBALIEHHBIX HKOJIOTHYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PAa3BUTHUEM TEXHUKHU
U TEXHOJIOTUH, a TaKkke 00CY>KAeHHsI MPoOIeM palioHaIbHOTO IPUPOIONIOIB30BAHUS U AKOJIOTHUECKOM
0€30MacHOCTH.

OcBoeHne copep)kaHus MPOrpamMMbl MO (PU3UKE JOHKHO OBITh MOCTPOCHO HA MPHUHIIMIIAX
CHCTEMHO-/IEATEIbHOCTHOTO Toaxona. Jns ¢usuku peanuszamus 3TUX NPUHIMIIOB Oa3upyercs Ha
HCIIOJIb30BaHUM CAMOCTOATEIHHOTO IKCIEPUMEHTAa KaK MOCTOSHHO JEHCTBYIOLIEro gaktopa y4eOHOro
nporiecca. J{ist yrryOnE€HHOro ypoBHS — 3TO CUCTEMA CaMOCTOSATEIILHOTO YYeHHYECKOTO SKCIIEPUMEHTA,
BKJIIOYAIOIIETO ()pOHTAIbHbIE YUEHUYECKHE OMBITHI MPU U3yUYEHUH HOBOTO MaTepuaia, JadopaTtopHbie
paboTel M paboThl mHpakTukyma. [Ipy 5TOM BO3MOXKHBI JABa crocoba peann3auuu (U3NIECKOTO
MpakTHKyMa. B mepBoMm ciiydae mpakTHKyM mpoBoauTcs jaubo B koHue 10 u 11 kiaccos, mubo mocie
IIEPBOrO M BTOPOI'O MOJIYTOJUM B KaXKJIOM U3 3TUX KilaccoB. BTopoil ciocod — 310 uHTEerpanus padbot
MPAaKTHKyMa B CUCTeMY JabOpaTOpHBIX pabOT, KOTOpbIE MPOBOASTCS B MPOIECCE M3YUYEHUsS pasnena
(temsr). IIpu 3ToM noz paboTamMu IpaKTUKyMa MOHUMAETCsS CAMOCTOSITENIbHOE UCCIIEI0OBaHUE, KOTOPOE
MIPOBOJIUTCS IO PYKOBOZACTBY CBEPHYTOr0, 0000IMIEHHOTO BH/1a O€3 MOLIAroBOH HHCTPYKIUH.

B mporpamme mo ¢u3mke cucTeMa YYEHHYECKOTO SKCIIEPHUMEHTa, JabopaTopHBIX paboT u
MpPaKTHUKyMa TMpeACTaBieHa €AWHBIM IepeuHeM. BpiOop TeMaTwku Ui 3THUX BUAOB YUYEHHYECKHUX
IPAKTUYECKUX pabOT OCYLIECTBISIETCS YYacTHUKaMH 00pa3oBaTelIbHOrO Ipollecca MCXOAs U3
OCOOCHHOCTEH TMOYypOYHOTO IUIAHUPOBAaHUS M OcHameHus kabuHera ¢usuku. Ilpu sToMm
oOecreunBaeTcs OBJIaICHUE O0y4alOIUMUC YMEHUSIMHU IPOBOJIUTH MPSIMbIE U KOCBEHHBIE U3MEPEHMUS,
UCCJICJIOBAHUSA 3aBUCUMOCTEH (U3MYECKMX BEJIMYMH U IOCTAaHOBKY OINBITOB IO IPOBEpKE
IPEI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHME yaenseTcs PElICHUI0 pacuéTHBIX M KaueCTBEHHBIX 3anad. [lpu stom s
pacu€THBIX 3a7ja4 MPUOPUTETOM SIBIISIOTCA 3a/laud C SIBHO 33JaHHOM M HESIBHO 3a/laHHOM (U3M4ecKoi
MOJEJIBIO, TIO3BOJISIONINE IPUMEHATh U3YUYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjelna
Kypca, TaK W HMHTErpUpys NpPUMEHEHHE 3HAHWW M3 pa3HbIX pasfenoB. Jlis KauecTBEHHBIX 3aja4
IPUOPUTETOM SBIISIOTCS 3a/laHUsl Ha OOBsCHEHME/NpeAcKa3aHue MPOTeKaHusl (PU3NYECKUX SBICHUN U
MIPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOytolue BbIOopa GU3NIeCKOH MOJIETH JJI CUTYaI[ul PAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusimu GI'OC COO k marepuanbHO-TEXHUUYECKOMY OOECIEYCHHUIO
yuebHOro mporiecca Kypc (pU3UKU yriTyOJI€HHOrO YpOBHS Ha YPOBHE CPEIHEro oOuiero oOpazoBaHUs
JIOJDKEH W3y4daThCs B YCJIOBHUSX TMpeAMETHOro kabOuHera. B kabuHere (u3uku 1DOMKHO OBITH
HeoOxonuMoe J1aboparopHoe 00OpyAOBaHHME Ul BBIMOJHEHHUS YKa3aHHBIX B IporpaMme no (usuke
YUYEHUYECKHUX OIBITOB, J1a0OpaTOpHBIX pabOT M paboT MpaKkTUKyMma, a TakKe JEMOHCTPAIMOHHOE
o0opynoBaHue.

JlemoHcTpanroHHOe 000py10BaHHE (OPMHUPYETCS B COOTBETCTBUU C MPUHILIUIIOM MUHUMAJIbHOM
JIOCTaTOYHOCTU W 00EeCHeynBaeT MOCTAHOBKY NEPEYUCICHHBIX B MporpaMMme MO (hU3MKe KITIOYEBBIX
JNEMOHCTpalMil Ui HUCCIIEOBAaHUSA U3yYaeMbIX SIBJIEHUH M MPOLECCOB, SMIUPUUECKUX H
(byHAaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX PUMEHEHUH.

JlaboparopHoe o0OopynoBaHHE Al YYEHHMYECKHX MPAKTHUECKUX paboT (GopmHpyeTcs B BUIE
TEMAaTHYECKUX KOMIUIEKTOB U 00eCreyrBaeTcsi B pacyére OJHOr0 KOMIUIEKTa Ha JBYX OOy4alOIIMXCS.
TemaTtnueckre KOMIUIEKTBI Ja00OpaTOPHOro 00OPyI0BaHUS JOKHBI OBITH OCTPOEHBI Ha KOMITIEKCHOM
UCIIOJIb30BAaHUM AHAJOTOBBIX M LU(POBBIX NPUOOPOB, a TaKKe KOMIBIOTEPHBIX H3MEPUTEIbHBIX
CHUCTEM B BHJIe HU(POBBIX JTabOpaTOpUil.

OCHOBHBIMU LIENISIMHU U3y4eHUs (PU3UKH B 0011eM 00pa30BaHUH SBIISIOTCS:

dbopMupoBaHuEe HHTEpeca U CTpeMJICHHS OOyYarolIMXCsl K HAay4YHOMY HW3YyYEHHUIO MPHUPOJIbI,
pa3BUTHE UX UHTEIJUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;



pa3BUTHE MPEJCTAaBICHUA O HAyYHOM METO/E MO3HaHUs U (popMHUpOBAHME HUCCIETOBATEIHCKOTO
OTHOIIECHHUS K OKPYXKAIOIIUM SBJICHUSAM;

dbopMupoBaHUE HAyYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3yuyeHHUsi OCHOB CTPOCHHSI MaTEPUU U
(byHIaMEeHTaIbHBIX 3aKOHOB (DU3HKH;

dbopmupoBaHue yMeHUN OOBSICHATH SIBICHUS C UCIIOJIb30BaHUEM (PM3UYECKUX 3HAHUN U HAyUHBIX
JI0Ka3aTeJbCTB;

dbopmMupoBaHue MNpeACTaBICHUN O ponu (U3MKU JJIS Pa3BUTHUSI IPYTHMX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHM;

pa3BUTHE MPEACTaBICHUI O BO3MOXHBIX cepax Oymyuieil mpodeccruoHanbHON AEATEIbHOCTH,
CBSI3aHHBIX C (PU3UKOH, MOATOTOBKA K JlabHEIIeMy 00y4YEeHHUIO B 3TOM HaIlpaBJICHUH.

Joctxenne 3Tux neseil odecneynBaeTcsl pelieHueM ClIeIyoMX 3aad B Mpolecce U3yueHUs
Kypca (U3UKH Ha YPOBHE CpeHEro oomero o0pa3oBaHus:

MPUOOpPETEHUE CUCTEMbI 3HAHUM 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYasi MEXaHHUKY, MOJEKYISIPHYIO (DU3HKY, 3JIEKTPOAMHAMHUKY, KBAHTOBYIO (DM3UKYy M DJIEMEHTHI
acTpo(pU3HKH;

dopMupoBaHUE YMEHHH NPUMEHATh TEOPETUYECKHE 3HAHMUA JUISI OOBACHEHHS (PHU3HUECKUX
SBJICHUH B PUPOAE U JJIsl IPUHSITUS IPAKTUUYECKUX PEIICHUN B TTOBCETHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33]a4 C SIBHO 33/laHHON (PM3NYECKON MOJENbIo, 3a/1ad,
MOJPa3yMEBAIONINX CAMOCTOSTENIbHOE co3/1aHne (PU3NMUECKON MOJIENH, aJIeKBAaTHON yCIOBUSAM 3a7a4H, B
TOM YHCJI€ 3a]]a4 MH)KEHEPHOI'0 XapaKTepa;

NOHMMaHWe (UBNYECKUX OCHOB U TPUHLMUIIOB JEHCTBUS TEXHHUUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, UX BIUSHUS HA OKPY’KAIOLIYIO CpEay;

OBJIAJICHME METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAaHUS U MPOBEHACHHS  (PU3NYECKUX
HKCTIIEPIMEHTOB, aHAJIN3a U UHTEPIpETauy HHPOPMAITUH, ONPEACTICHHUS TOCTOBEPHOCTH TOITYYEHHOTO
pe3yibrara;

CO3[JaHME YCIOBHM i1 Pa3BUTUS YMEHHH NPOEKTHO-HUCCIEI0BATEIbCKOM, TBOPYECKOM
NEeSITEIbHOCTH;

pa3BuTHe nHTEpeca K cepam mpodhecCHOHATBHON NesITeTbHOCTH, CBA3aHHON C (PH3HUKOIA.

B coorBerctBun ¢ tpeboBanusMu PI'OC COO yrnyOn€HHBIM ypoBEeHb H3Y4YeHHs Y4eOHOro
npenmera «®Dus3uka» Ha YpOBHE CpeAHEero oOlmiero oOpa3oBaHUsI BBIOUpAETCS OOYyYArOITUMUCH,
IUTAHUPYIOIUMHU MTPOAOJDKEHNE 00pa30BaHUs MO CIEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

Ha wusydyenme ¢usuku (yniyOn€HHBIH YpPOBEHb) Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs
otrBoautcsa 340 gyacoB: B 10 kmacce — 170 gacos (5 wacoB B Hezento), B 11 kmacce — 170 gacoB (5 yacos
B HEJIEIIO).

[Tpeanaraemplii B mporpamme 1o (u3MKe NepedeHb Ja0OpaTOpHBIX M MPAKTHYECKUX pPadoT
ABJISIETCS PEKOMEH/I0BaHHBIM, YUUTENb JETAeT BHIOOp MPOBEAECHUS J1a0OpaTOPHBIX padOT U OMBITOB C
y4€TOM MHJUBHUIYAJTbHBIX OCOOCHHOCTEN 00yYarOLIIXCS.

COILEPKAHUE OBYUYEHUSA
11 KJIACC

Pasznesa 4. JaekrpoanmHamMuka.

Tema 4. Maznummnoe noe.

B3anmoneiicTBHE MOCTOSHHBIX MArHUTOB W MPOBOJHHMKOB C TOKOM. MaruutHoe mosie. Bekrtop
MarHuTHOW MHAYKIMH. [[pUHINI CynepnO3UIIMH MarHUTHBIX MOoJei. JINHUM MarHUTHON MHIYKIIUH.

MarauTtHoe 1ose MPOBOJHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKH W KPYrOBOTO BHUTKA).
OmneiT Dpcrena.

Cuita Amriepa, e€ HampaBJICHUE U MOMYJIb.

Cuna Jlopenua, e€ HampaBieHUE U MOIYJb. JIBUKEHUE 3apsyKEHHON YacTUIBI B OAHOPOIHOM
MarHuTHOM Mone. Pabota cwel Jloperria.

MarnutHoe nose B Beuiectse. GeppoMarHeTKy, napa- U JuaMarHeTUKH.



TexHUuyeckre yCcTpoCTBa U TEXHOJOTHUUECKUE MPOLECCHl: TPUMEHEHUE MOCTOSHHBIX MAarHUTOB,
AIIEKTPOMArHUTOB, TECTEP-MYIBTUMETP, IMEKTPOABUTATETH SIKOOH, YCKOPUTETHU dIIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHWI MHAYKIMA MarHATHOTO TIOJS TIOJOCOBOTO M ITOAKOBOOOPA3HOTO TMOCTOSHHBIX
MarHuTOB.

Kaptuna nuHUil MarHUTHOM WHAYKIUHU MOJS JJIUHHOTO MPSMOIO MPOBOJHUKA M 3aMKHYTOTO
KOJIBLIEBOTO MTPOBOJHUKA, KaTYILIKH C TOKOM.

B3anmopeiicTBue ABYX IPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHIIa Ha HOHBI 3JIEKTPOJIUTA.

Habmronenuve ABM>KEHUS IMy4yKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMIT EHCTBUS 2IEKTPOU3MEPUTEIBLHOTO IPUOOpPa MAarHUTOIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, nPAKMUKyM.

HccnenoBanrie MarHUTHOTO TOJISL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB peppOMarHeTUKOB.

WccnenoBanue neidcTBUs MOCTOSHHOTO MarHUTa Ha PaMKy € TOKOM.

N3mepenue cuiibl Amnepa.

N3ydenne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHre MarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUSI CHIIBI AMIiepa.

Tema 5. dnekmpomazcHumnan UHOYKyus.

SIBnenue aneKTpoMarHuTHOW HHAYKUUU. [10TOK BekTopa MarHuTHON MHAYKIUHU. DJIC HHIyKUUH.
3akoH 3neKkTpoMarHuTHOM nHaykiuu Mapanes. Buxpepoe anexrpuueckoe nose. Toku Dyxo.

OJIC uHAYKIMY B IPOBOAHUKE, ABHXKYILIEMCS B OAHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NupyktuBHOCTh. Karynika MHAYKTUBHOCTH B LIETIH IOCTOSIHHOT'O TOKA. SIBIeHNE CaMOMHAYKIUH.
OJIC caMOMHIYKIIHH.

DHeprusi MarHUTHOTO TOJISI KaTYLIKHA C TOKOM.

DNEeKTPOMarHUTHOE T0JIE.

TexHuuyeckre yCTpOCTBA M TEXHOJOTMYECKHE IMPOLECChl: MHAYKIMOHHAS I€4b, COJIECHOMU],
3alUTa OT JIEKTPU3AIUH TeJI IPU ABUKCHUH B MATHUTHOM T10JI€ 3E€MITH.

Hemoncmpayuu.

HabGnronenue siBiieHust 3€KTPOMArHUTHON UHIYKITUH.

Uccnenosanue 3aBucumocty DJ{C MHAYKIMU OT CKOPOCTU U3MEHEHUSI MArHUTHOTO MOTOKA.

IIpaBuno Jlenna.

[Tagenue MaruuTa B aTFOMHUHUEBOM (MeIHOIT) TpyoOe.

SIBnenne caMOMHIYKITUH.

Uccnenosanne 3aBucumoct DJIC caMOMHIYKIIMU OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyMm.

HccnenoBanue sBIEHUS 3JEKTPOMArHUTHONW MHIYKIUU.

OrnpeseneHne WHIYKIIUA BUXPEBOTO MAarHUTHOTO TTOJIS.

HccnenoBanue sBI€HUS] CAMOUHIYKIIMH.

Coopka MoJieTu JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3gen 5. KosieOaHnusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cuctema. CBOOOTHBIEC KOEOAHMUS.

'apmonmnveckue kosiebanus. KuHemarnueckoe W AMHAMUYECKOE OMHCAHWE. DHEPTreTUYECKOE
omrcaHue (3aKOH COXpaHEHHs] MEXaHWYeCKOM dSHepruu). BbIBOA JMHAMUYECKOTO OMHCAHUSA
TapMOHUYECKUX KOJIeOaHW U3 UX SHEPTETUUECKOTO M KWHEMAaTHYECKOTO OTUCAHMS.

Avmutyna u (aza konmebanmii. CBA3b aMIUTUTYIBI KONEOAHWI WCXOAHOW BEIUYUHBI C
aMIUIUTYJaMH KoJieOaHHH €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u wyactrota koiebOanuit. I[lepmon MambIXx CBOOOAHBIX KOJIEOAHHI MaTreMaTH4eCKOTO
MasiTHUKA. [lepron cBOOOTHBIX KOJIeOaHUN TIPYKUHHOTO MasiTHUKA.

[TonsTe o 3aryxarommx KoieOaHusX. BbIHyxkneHHble koneOaHus. Pe3zonanc. Pe3onancHas



KpuBas. BiusHue 3aTyxaHus Ha BUJI PE30HAHCHOM KPUBOI. ABTOKOIEOaHNUS.

TexHuyeckre YyCTpPOHMCTBA M TEXHOJIOTMYECKHME TMPOLECChl: METPOHOM, 4Yachl, Kaudelw,
MYy3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch KoJaebaTeIbHOTO IBUKEHHUSI.

Habmronenne He3aBUCUMOCTH MEPUOA MAJIbIX KOJ€OaHU Ipy3a Ha HUTH OT aMILIUTY/IbI.

HccnenoBanue 3aTyxaromMX KojieOaHUN M 3aBUCHUMOCTH Tepuoja CBOOOIHBIX KoyieOaHWIl OT
COIPOTUBJICHUS.

UccnenoBanue konebaHuii rpy3a Ha MAacCUBHOW TIpYy)KHHE C IeNIbl0  (OPMHUPOBAHUS
npeACTaBIeHUi 00 naeanbHOW MOAETH MPY>KUHHOTO MasTHUKA.

3aKoH COXpaHEHHs SHEPTUU MpU KOoJIeOAHUSIX TPy3a Ha IPYKHUHE.

HccnenoBanue BBIHYKACHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

W3mepenue neproga cBOOOAHBIX KOJIEOAHUHM HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.

W3yueHne 3akOHOB JIBUKEHUS Tejla B X0/ie KoJieOaHuil Ha yIpyroM IojBece.

W3yyeHue ABUKEHUS HUTIHOTO MAsITHUKA.

[IpeoOpa3zoBanue SHEPTUH B IPYKMHHOM MasiTHHUKE.

HccnenoBanue yObIBaHHS aMILTUTY/IbI 3aTyXalOUINX KoJeOaHUH.

WccnenoBanne BHIHYKICHHBIX KOJICOAHUIA.

Tema 2. dnexmpomaznummusie Ko1edanus.

Konebarenbupiii  koHTYp. CBOOOAHBIE  JIEKTPOMATrHUTHBIC KOJeOaHUS B HICATBHOM
konebarenbHOM KoHTYype. Popmyna Tomcona. CBsi3b aMIUIUTYABI 3apsiia KOHJEHCATopa C aMILTUTYI0M
CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKoH COXpaHEHHS SHEPTUHU B UCAIBHOM KolleOareIbHOM KOHTYpeE.

3aryxarouiye 3J1eKTpOMarHuTHbIE KojeOaHus. BbIHY X /I€HHbIE 3I€KTPOMAarHUTHbIE KOJIeOaHusl.

IlepemeHHbI1 TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYIHOE U JEUCTBYIOILIEE 3HAYCHUE
CHUJIBI TOKA ¥ HAMPSDKEHUS IPU Pa3IuIHON (PopmMe 3aBUCUMOCTH MEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouanbHbIN NEpeMEHHbINA TOK. Pe3ucTop, KOHIEHCATOp U KaTylIka MHIYKTUBHOCTU B LIENU
CHUHYCOHUJAJILHOTO NIEPEMEHHOT0 ToKa. Pe3oHaHc TokoB. Pe3oHaHc HanpsbKkeHUi.

WneanbHelil Tpanchopmarop. [IponsBoacTso, nepeaadya u noTpedIeHNe MEKTPUIECKON IHEPTHH.

OKOJIOTUYECKHE PHUCKH TpU MPOU3BOJACTBE AEKTpodHepruu. KynsTypa uCHOIb30BaHUS
AIIEKTPOIHEPTUH B IOBCETHEBHOM JKU3HMU.

TexHuueckre ycTpONCTBAa U TEXHOJOTMYECKUE MPOLECCH: JIEKTPUUECKU 3BOHOK, F€HEpaTop
MEPEMEHHOT0 TOKA, JUHUU JIEKTpoInepenay.

Hemoncmpayuu.

CBoOOIHBIE 2TIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCHMOCTb YaCTOTHI CBOOOIHBIX KOJICOAHUI OT HHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcruorpaMMbl JIEKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXaroUMX AEKTPOMAarHUTHBIX KOJIEOaHUH.

Mogenb 31eKTPOMarHuTHOTO TeHepaTopa.

BriHyx)neHHBIE CHHYCOHIANTbHBIE KOJICOaHUSI.

Pe3ucrop, karyiika MHIYKTUBHOCTH U KOHAEHCATOP B LIEMU NEPEMEHHOTO TOKa.

Pe3onanc mpw TmOCIENOBAaTEIbHOM COCAWHEHWH PE3UCTOpa, KATYIIKH WHIYKTUBHOCTH |
KOH/JIEHCaTopa.

YCeTpoiCcTBO M IPUHITUTT IEUCTBUS TpaHChHOpMaTopa.

Monens TMHUM 3JEKTpONepeaayn.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomot, npaKmMuKym.

Wzydenue Tpancdopmaropa.

HccnenoBaHnne NEpeMEHHOT0 TOKa 4Yepe3 IOCIENOBATENbHO COEAUHEHHBIE KOHJEHCATOp,
KaTYILIKYy U PE3UCTOP.

Habmronenune 3nekTpoMarHuTHOTO pe30HaHca.

Hccnenoanue pabOTh HCTOUHUKOB CBETA B IIEMU MIEPEMEHHOTO TOKA.



Tema 3. Mexanuueckue u 31eKmMpoMazZHUmMHble 60JIHbL.

MexaHnndeckue BOJHBI, YCIOBMSI MX pacnpocTpaHeHMs. IlomepedHble M NMpPOAOIBHBIE BOJIHBI.
Ilepnon, ckopoCTh pacnpOCTpaHEHUs W IJIuHA BOJHBL. CBONCTBA MEXaHUYECKHX BOJH: OTPAKEHHUE,
npejaoMiieHHe, UHTephepeHIHs U AU(PaKITHsL.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

[IymoBo€ 3arpsi3HEHUE OKPYKArOIIEH CpeIbl.

ONEeKTpOMarHUTHbIE BOJIHBI. YCIIOBUS M3JIYyY€HUs AJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHUEHTAIMS BEKTOPOB B AJIEKTPOMArHUTHON BOJIHE.

CBoiicTBa 3NIEKTPOMArHUTHBIX BOJIH: OTPa)XCHHE, MPEJIOMIICHUE, MOJsIpU3alus, HHTepdepeHus
U TupaKIys.

[IIkana >7eKTPOMarHuTHIX BOJH. [I[puMeHeHNe 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpuHIMIIBI paquOCBA3U U TEJIEBUACHUS. Pagronokamus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKArOLIEH CPEbl.

TexHuueckue ycTpoilcTBa M NPAaKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus, ynbpTpa3ByKkoBas TUarHOCTUKA B TEXHUKE U
MEIUIIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE MOTIEPEYHBIX U TPOJOIBHBIX BOJIH.

Konebmromieecs Te0 kKak HCTOYHUK 3ByKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmronenue oTpakeHus: U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habnronenne untepdepeHny u 1udpakuud MEXaHUYECKUX BOJH.

AKyCTUUYECKUI PE30HAHC.

CBolicTBa y/IbTpa3ByKa U €ro IPUMEHEHHE.

Habmronenue cBsi3u rpOMKOCTH 3ByKa M BHICOTHI TOHA C aMIUIUTYION U YaCTOTOM KOJEOaHUH.

HccnenoBanue CBONCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAaKEHHUE, MPEIOMIIEHHE, MOJspU3aLus,
nudpakiys, HTHTEpPEpeHIIHS.

OO6HapyxeHue HHPPaAKPACHOTO U YIBTPAPHOICTOBOTO U3TyUSHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, nPAKMUKyM.

N3yyenue napamMeTpoB 3ByKOBOM BOJIHBI.

N3y4deHne pacripocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

IIpssMoNIMHEHOE paCIPOCTPAHEHHUE CBETA B OMHOPOAHOU cpeze. JIyd cBera. ToueyHslii HCTOUHHUK
CBeTa.

OTtpaxeHue cBera. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne n300paskeHH B MIIOCKOM 3epKalie.
Codepuueckue 3epkana.

[Tpenomnienne cBeta. 3akoHbI HpeIOMIICHHUS cBeTa. AOCOIIOTHBIN IOKa3aTeiab MPEeTOMIICHHUS.
OTHOCHUTENBHBIN MOKa3aTenb npeaoMieHus. [IoCTOSHCTBO YacTOThI CBETa M COOTHOILIEHUE JJIMH BOJIH
IIPU [IEPEXOIE MOHOXPOMATHYECKOTO CBETA YEPE3 IPAHMILY pa3ieia JBYyX ONTUYECKUX CPEN.

Xon myueit B npusme. Jucnepcust ceera. CinoxHbll coctaB Oenoro csera. L{Bet.

[TontHOE BHYTpeHHEE oTpakeHUe. IIpeaenbHblil yrosl HOJIHOTO BHYTPEHHETO OTPAKEHUS.

Cobuparoiue 1 paccenBaronive JuH3bl. ToHKas JuH3a. POKYCHOE pacCTOSHUE M ONTHYECKas
CHJIa TOHKOM JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO pACCTOSIHMS TOHKOW c(epuyeckoil JTUH3BI OT €&
FE€OMETPUU U OTHOCUTENILHOTO [TOKAa3aTelis MPEeTOMIICHUSI.

dopMyiia TOHKOU JIUH3BI. YBEIUYECHHUE, 1aBAEMOE JIMH30M.

Xoxa myya, MPOIIEANIEro JIMH3Y MOJ MPOU3BOJIHBIM YIVIOM K €€ IJIaBHOW ONTHYECKOW OCH.
[Toctpoenue n300pakeHU TOUKU U OTpe3Ka MPSIMOM B COOMPAIOIIMX M PACCEUBAIOIINX JIMH3aX U MX
CUCTEMax.

Ontuueckue npudopsl. Pazpemaromas cnocodHOCTh. [71a3 Kak onTUYecKast cucTeMa.

[Ipenensl NpUMEHUMOCTH TEOMETPUYECKON OMTUKH.

BonnoBast ontuka. Murtepdepenuns cBera. KorepeHTHble MCTOYHHMKH. YCIOBHS HAOIIONCHUS
MaKCUMYMOB U MHUHHMYMOB B HHTEp(EPEHIMOHHOW KapTHHE OT JBYX KOT'€PEHTHBIX HCTOYHHUKOB.
[Tpumeps! Ki1acCHYECKUX UHTEP(PEPEHITUOHHBIX CXEM.



Hudpaxus ceera. Judpakunonnas pemérka. YcioBrue HaOM0ACHNS [NIABHBIX MAaKCUMYMOB IIPU
naJIecHu MOHOXPOMAaTHYECKOTO CBeTa Ha TU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHHUYecKHe yCTPOHCTBA M TEXHOJIOTHUECKUE MPOLECCHI: OUKH, JIyTa, IEPUCKOII, (poToammapar,
MUKPOCKOI, IPOEKIIMOHHBIN amnmapar, MPOCBETICHUE ONTUKH, BOJIOKOHHAS ONTHKA, MU(MPaKIUOHHAS
peéTka.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.

HccnenoBanue npenoMIeHUs CBETa.

Habnronenue nosHoro BHyTpeHHEr0 OTpakeHus. Mojienb CBETOBOA.

HccnenoBanue xo/ja CBETOBBIX MTyYKOB UYepe3 IIOCKOMapaIeIbHYIO IIJIACTUHY U IIPU3MY.

HccnenoBanre CBOMCTB U300pakeHU B JTMH3AX.

Moaenu MUKpOCKOIa, TelIecKona.

Habnronenne untepdepeHym crera.

HabmroneHnre BeTOB TOHKUX IMJIEHOK.

Habmonenne nudpaknum cBera.

W3ydenne nuppakiiMOHHON PEIIETKH.

Habnronenne audpakimoHHOTO CIIeKTpa.

Habmronenue aucnepcuu cBera.

Habnronenue nonsipusanuu cBera.

[TpumeHeHre NONSPOUIOB IS U3YUCHHUSI MEXaHUYECKUX HAIIPSHKCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, npaKmuxym.

H3mepenue nokasaresns MpeioMIICHUs CTeKIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAaCCTOSTHUS OT BEIlleCTBa (Ha MPUMEPE KUJIKHUX JIHH3).

H3mepenne (poKyCHOTO pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tony4yenne n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3epKaja U JINH3bI.

[Tonyuenue n3o00pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeeCKOMMYECKUX CUCTEM.

Habmronenue audpakuuu, nHTepdEepeHIINN U TOISpU3aIIH CBETA.

W3ydeHne nonspusalyu CBeTa, OTpakEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenne uaTepepeHINN Ja3epHOro U3JIyUYeHHs Ha IBYX ILENsX.

HabGnronenue nucrniepcum.

HaOmonenue u nccrienoBanyue AM(PPaKkIMOHHOTO CIIEKTpa.

N3mepeHne 1MHbI CBETOBOM BOJIHBI.

[TonydeHue ciekTpa U3yYeHHs CBETOMOA TPU MOMOIIH TU(PPAKIIMOHHON PEIETKY.

Pa3gen 6. OcHOBBI crieniaIbHON TEOPUM OTHOCUTEILHOCTH.

I'paHnIbl NPUMEHUMOCTH KJIACCUYECKOM MexaHuKH. [locTymarel crenuanbHOM —TEOpUH
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM HuHTepBaji. [IpeobpazoBanus JlopeHua. YcinoBue NpUUYMHHOCTH.
OTHOCHUTENBHOCTH OIHOBPEMEHHOCTH. 3aMe/IJICHNE BPEMEHU U COKpAIIEHHUE JJIUHBI.

OHEprus U UMIYJbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl C 3HEpryuel U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIbI. DHEPTHUS TTOKOSL.

TexHuueckre yCTpoWCTBA UM TEXHOJIOTMYECKHE IPOLECCHI: CIIyTHUKOBBIE IPUEMHMKM,
YCKOPHUTEIH 3apsKEHHBIX YaCTHI.

Y4eHn4eckuii SKCIIEpUMEHT, J1TaO0paTopHbIe PadOThl, MPAKTUKYM.

OnpeneneHre HMMITylIbca WU DHEPIMM PEISTUBUCTCKUX dacTull (o ¢oTorpadusM TpeKoB
3apsKEHHBIX YaCTHI] B MArHUTHOM II0JIE).

Paznea 7. KBantoBasi pusuka.

Tema 1. KopnycKkynapho-801no8oit 0yaiusm.

PaBHOBeCcHOE TemIOBOE HM3MydeHHE (M3ITydeHHE aOCONIOTHO YEPHOTO Teya). 3aKOH CMEIICHUS
Bumna. I'unoresa I[lnanka o xBaHTax.

®DOoTOHBI. DHEPTUS U UMITYJIbC (DOTOHA.

®otordpdext. OnbiTel A. I. CroneroBa. 3akoHbl (orodddekra. YpaBHeHue DUHIITEHHA A



dotordpdexra. «KpacHas rpanuna» dpororpdexra.

JlaBnenue cBera (B YaCTHOCTH, JIaBJICHHE CBETa HAa aOCOIIOTHO MOIVIOIIAIONIYI0 M a0COJIIOTHO
oTpaxkaromyto mosepxHoctsb). OnbiTe [1. H. JIeGenena.

Bonnossie cBoiicTBa uactun. Bonusr ne bpoiins. lnuna BomHbl e bpoitns u pasmeps! obmactu
JOKaJIM3alMy ABMXKYIIeicsa yacTuisl. KopiyckynspHo-BOIIHOBOM AyanusM. J{udpakuus 31eKTpOHOB Ha
KpHUCTaJJIaxX.

Crnenuduka usmeperuii B Mukpomupe. CooTHoIIeHus HeornpeaenéHnocrei [ eiizenodepra.

TexHn4yeckre yCTpOWCTBA M TEXHOJOTUYECKHE TIPOLECCHl: CHEKTPOMETpP, (HOTORIEMEHT,
(doToaaT4YMK, TYHHEJIbHbIH MUKPOCKOI, COJTHEYHAst OaTapesi, CBETOJHOI.

Hemoncmpayuu.

®Doto3(h(heKT Ha YCTAaHOBKE C IIMHKOBOM TIACTHHOM.

HccnenoBanue 3aKkOHOB BHEHIHETO GoTodhdeKTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIICHUS ITOJIyIIPOBOJHUKOB OT OCBELIEHHOCTH.

Cseronuon.

Comnnednast 6arapest.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanue gpotopesucropa.

W3mepenune nocrosinHom [1nanka Ha ocHOBe nuccinenoBanus Gporodddekxra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YE€PE3 CBETOAMO, OT HAIPSHKEHUS.

Tema 2. @u3zuka amoma.

OnbITHI IO UCCIIEIOBAHUIO CTpoeHuUs aroMa. [1nanerapHas mozens aroma Pesepdopra.

[Toctynarsl Bopa. U3nyuenne u momiomenue (GOTOHOB MpPU MEPEXOJE aTOMa C OIHOTO YPOBHS
SHEPruu Ha Ipyroiu.

Bunpel ciektpoB. CekTp ypoBHEH 3HEPIHM aToMa BOAOPOAA.

CnioHTaHHOE U BBIHYKJIEHHOE U3JlydyeHue cera. Jlasep.

TexHuueckue ycTpoiCTBa U TEXHOJIOTMYECKUE MTPOLIECCHI: CIIEKTPAIbHBIN aHalu3 (CIIEKTPOCKOI),
Ja3ep, KBAaHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Monens omnbita Pezepdopna.

Habnronenne nuHelyaTbIx CEKTPOB.

YCTpoICTBO U AEHCTBHE CUETYMKA HOHU3UPYIOIINX YACTHII.

Omnpenenenre JJIMHBI BOJIHBI JIA3EPHOTO U3ITyUYEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, npaKmuKym.

HabGnronenne nuneiyaroro cnekrpa.

HccnenoBanue CIEKTpa pa3peXEHHOIO aTOMapHOIO BOXOpPOJAa M HM3MEPEHHE IOCTOSHHON
PunGepra.

Tema 3. @u3zuka amomnozo a0pa u 31eMeHmMaPHbLIX YaACmuy,.

Hyxnonnas monens sinpa I'elizenOepra—Banenxo. 3apsia saapa. MaccoBoe uucio siapa. M3oronsl.

PagnoaktuBHOCT. AJjb(a-pacnaa. OJIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacman. ['amma-
U3ITyYeHue.

3aKkOH paguoaKTHBHOrO pacnaza. PaawoaktuBHble wm3oTonmbl B mpupozpe. (CBoiicTBa
MOHM3UPYIOLIETO M3ydeHus. BiusHue paguoakTUBHOCTH Ha JKUBbIE opraHu3Mbl. EcTecTBeHHBIN (OH
u3nydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledexT macchl spa.

Snepusle peakiuu. [lenenue u cunte3 snep. SnepHsie peaktopsl. [IpoOGnemMsl ynpasisemMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTUYECKUE aCTIEKThI Pa3BUTHS SIIE€PHON IHEPTETUKH.

MeTtozap!l perucTpaluy 1 UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHULL.

dyH1aMeHTalbHbBIE B3aUMOACUCTBUA. bapuoHbl, Me30HbI M JentoHel. llpencraBneHune o
CranpaprHoil Mozeny. KBapk-IiitooHHast MOZIEb aJpOHOB.

®usuka 3a npenenamu CranaapTHod moaenu. TEMHass marepust U TEMHas SHEPTHSL.

EnuncTBO pu3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKHE IMPOLIeCChl: JO3UMETp, Kamepa BuibcoHa,
SJIEpHBINA PEaKTOp, TEPMOSICPHBINA peaKkTop, aTOMHasi 60M0a, MArHUTHO-PE30HAHCHAsL TOMOTrpadusi.



Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, nPAKMUKyMm.

HccnenoBanre TPEKOB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue painoakTUBHOTO (POHA C UCIIOIB30BAaHUEM J103UMETPA.

W3ydenune nornomieHus: 6eTa-4acTUll aIFOMUHACM.

Pa3znes 8. JjieMeHTHI aCTPOHOMNIM U ACTPOPUMKH.

Ortanbl pa3Butus actpoHomuu. [IpukiiamHoe U MHPOBO33PEHUECKOE 3HAYCHUE aCTPOHOMHMU.
[TprMeHUMOCTh 3aKOHOB (DU3HUKH 7151 OOBSICHEHUS TPUPOIBI KOCMHUYECKHX 00BEKTOB.

Meronbl  acTpoHOMHUYECKMX  ucchefaoBaHuil. COBpEMEHHBIE  ONTHUYECKHUE  TEJIECKOIbI,
pasnoTeNecKoIbl, BHeaTMOoc(hepHasi acCTpOHOMMUSL.

Bun 3Bé3nnoro Heba. Co3Besqus, sipKue 3BE3bI, TUIAHETHI, UX BHIUMOE JIBUKCHHE.

ConHeuHas cucrema.

Comnnne. Conneynast akTuBHOCTb. Mctounuk sHepruu CosHIa U 3BE3.

3BE31IbI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpaMma «CHEKTpaibHBIM KJIacC — CBETHMOCTBY.
3BE3MbI [IABHOM TMOCIIEAOBATEILHOCTU. 3aBHUCUMOCTh «Macca — CBETHUMOCTBY» JUIsl 3BE3]l TJIABHOM
MI0CJe10BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3B€311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKICHUN
u 3Botory ConHIa U 3BE37. DTarlbl )KU3HU 3BE3.

Mneunsiii Ilyte — nHama T'anaktuka. Ilonoxenue m aBuxenue ConHua B [Mamaktuke. Tumbl
rajgakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B S/Ipax rajJakTUK.

Bcenennas. Pacimmpenue Beenennoit. 3akon Xa06na. Pazoeranue ranaktuk. Teopust bosbiioro
B3pbIBa. PeMKTOBOE M3TyUeHNE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOiieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

HaGnronenust 3BE€3nHOrO HebGa HEBOOPYKEHHBIM IJIA30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUIOKEHUHN Ui OTMpeAeNieHUs] MONOKEeHUsT HeOeCHBIX OObEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aust CeBepHOro MONyIIapust U SIPKUE 3BE3/IbI.

Habmronenus B Teneckon JIyHbl, MaHeT, TYMaHHOCTEH U 3BE3HBIX CKOILIICHUI.

Du3nYecKHil NPAKTUKYM.

CnocoObl u3MepeHus (pU3MYecKUX BEJIMYMH C HUCIOJIb30BAHUEM AaHAJIOTOBBIX M LH(PPOBBIX
W3MEPUTEIFHBIX MPUOOPOB U KOMITHIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE U OTHOCHUTEJIHHBIC
MOTPENIHOCTH U3MepeHuil puzndeckux BenuduH. OeHKa TpaHul] MOTPeIHOCTEH.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, MCCIEIOBAHUN 3aBUCHUMOCTEH (PU3NUYECKUX BETUYHH,
MpoOBEpKa TMPEATIOKEHHBIX THUMOTe3 (BBIOOp M3 paboOT, OMHCAHHBIX B TEMATHYECKUX paszjaenax
«YUeHUUYECKHUI IKCTIEPUMEHT, JIa0OpaTOPHBIE pabOTHI, TPAKTUKYM).

O0o0maromee NoBTopeHue.

O06o06mieHre U cucTeMaTH3alusl CoiepkKaHMs pa3fenoB Kypca «MexaHuka», «MonekynsapHas
dusMKka U TepMOIMHAMUKAY», «IIeKTpoanHaMuka», «Konebanus u BomHbD, «OCHOBHI CIlelIUATHHON
TEOPHUH OTHOCUTEIHHOCTHY, «KBaHTOBas Ppu3nkay, « INEMEHTHI ACTPOHOMUU U aCTPOPUZUKIY.

Ponp ¢u3uku U acTpOHOMHUU B SKOHOMHUYECKOM, TEXHOJOTMUYECKOM, COLMATBFHOM U ATHUYECKOM
chepax NeSITEIbHOCTH 4YEJIOBEKa, POJIb U MeCTO (M3MKM W ACTPOHOMHUU B COBPEMEHHON Hay4YHOU
KapTHUHE MUpA, 3HAYCHUE OMHCATEIbHON, CUCTEeMaTH3UPYIOIIeH, OObSICHUTEIbHONW M MMPOTHOCTUYECKOU
byHKIM  (uznueckoil Teopuu, poib (pU3MUECKOH Teopurn B (OPMHUPOBAHMM MPEICTABICHUNH O
dbusznyeckol KapTUHE MHpa, MECTO (U3MUYECKOM KapTUHBI MUpa B OOIIEM pSAIy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX MPECTABICHUHN O MPUPOJIE.

Me:xnpeaMeTHble CBA3H.

Nzyuenne kypca ¢usuku yrryonéHHoro ypoBHs B 11 Kiacce OCyIIeCTBISETCS C y4ETOM
COJIEpKATETTFHBIX MEXIPEIMETHBIX CBS3eH ¢ KypcaMU MaTeMaTUKH, OMOJOTHH, XUMUHU, reorpaduu u
TEXHOJIOTHH.

MesicnpeOomemnvie nOHAMUA, CEA3AHHBIE C U3YYEHUEM MeEMOO008 HAYYHO20 NOZHAHUA:
SIBIICHHUE, HAyYHBIN (haKT, TUTIOTe3a, (pU3ndecKas BeJIMUMHA, 3aKOH, TEOpHsl, HAOIIOICHNE, SKCTIEPUMEHT,
MOJIEIIUPOBAHKE, MOJIENb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, N3MEPUTETbHBIE TPUOOPHI, IU(pOBas
nmabopartopusi.

Mamemamuka: peuieHUE CHCTeMbl ypaBHeHUH. TpuroHomerpuueckue (QyHKIUU: CHUHYC,



KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPUUYECKOE TOKIECTBO. BEKTOpHI M MX IPOEKINU
Ha OCH KOODJHMHAT, CIOKEHHE BEKTOPOB. [Ipon3BonHbie sneMeHTapHbIxX GyHKImiA. [Ipuznaku momnoOus
TPEyroJIbHUKOB, ONPEIeIEHUE MIIOMAIN IIOCKUX (GUryp u o0béma Te.

Buonozua: >nextpudeckue SBICHUS B JKUBOM THpupone, KojeOaTeiabHbIC IBIKECHHS B JKUBOU
IIPUPOJIE, PKOJIOTMYECKHE PUCKH IIPH IPOU3BOJICTBE NIEKTPOIHEPIUH, JICKTPOMATHUTHOE 3arpsA3HEHHE
OKpY’Kalolllell Ccpenbl, YIbTpa3ByKOBas JUArHOCTHMKAa B MEIMLIMHE, ONTUYECKUE SIBIICHUS B IKUBOU
IIPUPOLIE.

Xumusa: cTpOGHUE aTOMOB U MOJIEKYJI, KpUCTAJLIMYECKasl CTPYKTypa TBEPABIX TEJl, MEXaHU3MBI
00pa30BaHMsI KPUCTAIUIMYECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAJIH3.

T'eozpagpua: marHuTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX pyd, (OTOChEMKA 3eMHOM
IIOBEPXHOCTH, cericmorpad.

Texnonozusa: NpUMEHEHUE MOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, JIEKTPOBUraTesb SJkoou,
reHepaTop NEPEMEHHOI0 TOKA, MHAYKLIIMOHHAS 11€4b, TMHUM IEKTPOIEepeaad, NEKTPOABUTaTelb, paaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TeraedoH, CBU-neus, yabpTpa3ByKoBasi TUarHOCTUKA B TEXHUKE,
IPOEKIMOHHBIN anmnapar, BOJIOKOHHAs OITHKA, COJIHEYHAas OaTapesi, CIIyTHUKOBbIE IPUEMHUKY, sIIepHas
SHEpPreTUKa U SKOJIOTMYECKHUE ACIIEKThI €€ pa3BUTHS.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA I[TPOI'PAMMBI 110 ®U3MKE HA VYPOBHE
CPEJJHEI'O OBLIEI'O OBPASOBAHUAJIMYHOCTHBIE PE3VYJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbI

JInuHOCTHBIE pe3yJabTaTbl OCBOCHUS YyueOHoro mnpenmera «®dusnka» JOMHKHBI OTpakaTh
TOTOBHOCTh U CHOCOOHOCTb OOYYaIOLIMXCS PYKOBOACTBOBATHCS C(HOPMUPOBAHHONW BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOW LIEHHOCTHBIX OPHEHTALMW, MO3UTUBHBIX BHYTPEHHUX YOEKIEHHM,
COOTBETCTBYIOIIMX TPAAULMOHHBIM LIEHHOCTSAM POCCHMCKOro OOIIecTBa, pacIIMpEHUE >KU3HEHHOTO
ONBITA W OIBITA JIEATEIBHOCTH B IIPOLIECCE peaau3ali OCHOBHBIX HAaIIPaBICHUN BOCIMUTATEIBHOU
JESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

rPa’AaHCKOr0 BOCIIMTAHUSA:
e CcQOpMHpPOBAaHHOCTh TIPAXKIAHCKOM  MO3UIMM  oOydyaromierocs Kak aKTHMBHOIO U
OTBETCTBEHHOTO YJIEHa POCCUICKOro 00I11eCTBa;
® [PUHATHE TPAJAULMOHHBIX OOIEYETOBEUECKUX TyMAaHUCTUYECKHUX U JEMOKPAaTHYECKHUX
LIGHHOCTEMH;

® TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpecax TIpa)JaHCKOro OOIIeCTBa,

y4acTBOBAaTh B CaMOYIIPaBJIE€HUHU B 00pa30BaTeNIbHON OpraHu3aluu;

e yMEHHE B3aUMOJIEHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKLUUAMU

Y Ha3HAYCHUEM;
® TOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOM NEATEIBHOCTH.
NATPUOTHYECKOI0 BOCIIUTAHMSA:
e cpOpMHPOBAHHOCTH POCCUNCKOM IPpaXKAaHCKON UIEHTUYHOCTH, IaTPUOTU3MA,
® [ICHHOCTHOE OTHOLIEHUE K TOCYAAPCTBEHHBIM CUMBOJIAM, JOCTHKEHUSAM POCCUNCKHUX YUEHBIX
B 00J1aCTH (PU3HKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0O BOCIIUTAHMSA:
e cpopMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO MTOBE/ICHNUS;
® CHOCOOHOCTH OIIEHMBATh CUTYalMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPHEHTUPYSICh Ha
MOPAJIbHO-HPaBCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHCJIE B AEATENBHOCTH YUEHOTO;
® 0CO3HaHUE JIMYHOTO BKJIa/a B MOCTPOEHUE YCTOWYUBOTO OyayIIEero.
3CTETUYECKOr0 BOCIIUTAHMSA:
® HCTETUYECKOE OTHOLIEHUWE K MHpPY, BKIIOYAs JCTETUKY HAy4HOIO TBOPYECTBA, IPHUCYILErO
buznyeckoil HayKe.
TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K Pa3NUYHbIM cepaM npodhecCHOHATBHOM NesITeIbHOCTH, B TOM YHCIE CBSI3aHHBIM
¢ (u3MKOW M TEXHUKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K 00pa3oBaHUIO M camMOOOpa30BaHHIO B 0OJNAacTH (U3MKU Ha
IIPOTSKEHUU BCEU KU3HMU.

IKOJOTHYECCKOT0 BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh  HKOJOTMYECKON  KyJIbTYypbl, OCO3HAaHHE I00AJIBHOIO XapakTepa
HKOJIOTUYECKHX MPOoOIIeM;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICMCTBUI B OKPYXAIOIIEH Cpelle HA OCHOBE 3HAHUA LIEJIeH
YCTOMYHMBOTO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHHe OMbITa JESTEIbHOCTH SKOJIOTUYECKON HANPaBICHHOCTH Ha OCHOBE MMEIOIIUXCS
3HaHUH 10 Pu3HKe.

IHMEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI
¢du3nueckoi HayKH;

OCO3HaHHWE IIEHHOCTH HAy4YHOH JAEATENbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUCHHS (UIUKU
OCYIIECTBIIATh NPOCKTHYIO U MCCIIEA0BATENBCKYIO AEATEIFHOCTh HHANBUAYAIbHO U B TPYIIIIE.

METAIIPEMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBepPCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble Jiornueckue eiicTBuA:

CaMOCTOSITENIbHO ~ (POPMYJIMPOBATh W  AKTyaJIM3UPOBaTh MpoOlieMy, paccMarpuBarh e€
BCECTOPOHHE;

OIPEACIATD LENN ACSITEIbHOCTH, 3a/1aBaTh IAPAMETPbI U KPUTEPUU UX TOCTHIKECHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M MIPOTHBOPEYHS B PACCMATPUBAEMBIX (PH3UYECKUX SBICHHSX;
pa3pabarbiBaTh IJIaH pelIeHUs MPOOIEeMbl C YUYETOM aHAIM3a UMEIOIIMXCSI MaTepUAIbHBIX U
HeMaTepHaJIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBAaTb COOTBETCTBUE PE3YJIbTATOB LEIISAM,
OLICHUBATh PUCKU NOCJIEICTBUN IE€ATEIbHOCTH;

KOOPJIMHUPOBaTb U BBINOJHATH pabOTy B YCIOBHSX pPEAJbHOTO, BUPTYaJIbHOIO H
KOMOMHUPOBAaHHOTO B3aMMOJCHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE IPU PELICHUH KU3HEHHBIX TPOOIEM.

ba3oBble ucciaenoBarejabcKue AeiicTBUS !

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUCBBIMU IOHATHSIMH U METOIaMU (DU3MUECKON HAYKH,

BJaJIeTh HABbIKAMH Y4YeOHO-HCCIE0BAaTENbCKOM M TMPOEKTHON MAESITeNhbHOCTH B OONACTH
(U3HKH, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSITEIFHOMY ITOMCKY METOMIOB PEIICHUS
3a/1a4 (PU3UUECKOTO COMePKaHusl, MPUMEHEHHUIO PA3INYHBIX METO/IOB TIO3HAHMUS,

BJIAJIeTh BUJAMH JIEATEIBHOCTH IO TOJTYYEHHIO HOBOTO 3HAHUS, €ro HWHTEpIpeTaIuH,
peoOpa3oBaHUI0 W TMPHUMEHEHUIO B PA3IUYHBIX YYCOHBIX CHUTYaIUsX, B TOM YHUCIIC TPH
CO3/IaHUU YUEOHBIX MMPOEKTOB B 001aCTH (DU3HKHY;

BBISIBIISITh MPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTyallU3MPOBATh 3aJlauy, BBIABUTATH THIIOTE3Y
e€ pelieHHs, HaXOAUTh APTYMEHTHI I JIOKA3aTelIbCTBA CBOWMX YTBEPXKICHHUH, 3a]1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAM3UPOBATH MMOJYICHHBIE B XO/I€ PEIICHUS 3a/1aud PE3YNbTaThl, KPUTUYECKU OIICHUBATh UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCJIOBHSIX;

CTaBUTH U (OPMYITHPOBATH COOCTBCHHBIE 33JI1aud B 0Opa30BATEILHOM JCSITEILHOCTH, B TOM
qrclie TPU U3y4YeHUU QU3UKH;

JaBaTh OI[CHKY HOBBIM CHUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

YMETh IMEPEHOCUTD 3HAHUS 110 (PH3UKE B MPAKTUUICCKYIO 00JIACTh )KU3HEIEATEIIBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PAa3HBIX MMPEIMETHBIX 00JIacTeH;



BBIZIBUT'aTb HOBBIC UJICU, IPCAJIAraTb OpUTrMHAJIbHBIC MOAXOAbI U PCUICHUS,
CTaBHUTH HpOGHCMBI " 3a1a41, OOIYCKAOMINUC aJIbTCPHATHBHBIC PCILICHUA.

Pabora ¢ nnopmanmeii:

BJIaJICTh HaBBIKAMH IOJMyYeHHS WHPOpPMAIMK (PU3UYECKOTO COAEP)KaHUS W3 HCTOYHHKOB
pa3sHbIX THIIOB, CaMOCTOSATENBHO OCYIIECTBIIATh IIOMCK, aHAJIW3, CUCTEMATH3alui0 U
UHTEpHpeTanio HHPOPMALUHU PAa3TMYHBIX BUJOB U (OPM MIPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMALINH;

UCIIOJIb30BaTh CPEICTBA MH()OPMAIIMOHHBIX U KOMMYHHMKALIMOHHBIX TE€XHOJOTMH B PEHICHUH
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OpPraHU3allMOHHBIX 33Ja4 C COOIIOIeHHEM TpeOOBaHUMI
OPrOHOMHUKHM, TEXHUKH O€30IacCHOCTH, TUTHEHBI, pPecypcocOepexeHus, TNPaBOBBIX U
THUYECKUX HOPM, HOPM HH(OPMALIMOHHOM O€3011aCHOCTH;

CO3/[1aBaTh TEKCThl (PU3NYECKOrO COAEPIKAHUS B Pa3IMUYHbIX (opMaTax ¢ y4€TOM Ha3HAYEHUS
UHGOPMAIIMM U LEJICBOM ayIuTOpUH, BHIOMpas ONTHUMAJIbHYIO (OpPMY MpPEICTABICHHUS M
BU3yaJIU3aL1H.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIBbHDLIE y‘leﬁHBle JelCTBUA:

OCYIIECTBIIATH OOIIIEHUE HAa ypOKaX (DU3UKHU M BO BHEYPOUHOU JCSITEIHLHOCTH,

pacro3HaBarh NPEANOCHIIKA KOH(MIMKTHBIX CUTYaIlMil U CMSTYaTh KOH(JIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBUyaTbHONU PabOTHI;
BbIOMpaTh TEMAaTWKy M METOJbl COBMECTHBIX NEHCTBUII ¢ yu€TOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEW Ka)KJ0T0 4jieHa KOJIJIEKTUBA;

MIPUHUMATh 1I€JIM COBMECTHOM NEATEIbHOCTH, OPTraHU30BbIBATh U KOOPAMHUPOBATH JACHCTBUS
Mo €€ JOCTH)KEHMIO: COCTaBJIATh IUIaH JCHCTBUM, paclpencsiiarh pojid C YYETOM MHEHUU
YYaCTHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOH padOTHI,

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJOTO yYaCTHUKA KOMAaH/BI B OOIIUN PE3yJIbTaT 110
pa3paboTaHHBIM KPUTEPUSIM;

npeajararb HOBBIE IPOEKThI, OLIEHMBATh HUAEH C IO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh MMO3UTUBHOE CTPATETHYECKOE MTOBEACHUE B PA3ITMYHBIX CUTYAIUSIX, TIPOSBIISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIEe YHUBeEpcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusaumus:

CaMOCTOSITENIbHO OCYIIECTBIISATh [O3HABATEJIbHYIO JEATEIbHOCTh B O0JACTH (U3UKH H
ACTPOHOMMH, BBISBIISITH IPOOJIEMBI, CTABUTh U (JOPMYIMPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSATENIBHO COCTABJIATh IUIAH PELIEHUS PAacYETHBIX M KA4eCTBEHHBIX 3a]ad4, IUIAH
BBIMIOJTHEHUSI TPAKTUYECKOM pPAadOThl C YYETOM MMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOXKHOCTEM U MPEANIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYyalLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeiMeTa Ha OCHOBE JIMUHBIX MPeOYTEeHU;

JienaTb OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceds OTBETCTBEHHOCTh 3a
peuenue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO SPYAUIUHN B 007acTH (PU3MKH, MOCTOSHHO
MOBBILIATH CBOM 00pa3oBaTeNbHbIN U KyJIbTYPHbIN YPOBEHb.

CﬂMOKOHTpOJ’IL, AMOIHOHAJIbHBIM HHTE/JIEKT:

JAaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCHTb KOPPCKTHBBI B JACATCIBHOCTbH, OLICHUBATDH
COOTBETCTBHEC PE3YIbTATOB LCJISAM;

BJIaACTh HaBbIKaMU IMO3HABAaTCIbHOU pe(i)J'IeKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX I{GI\/’ICTBI/Iﬁ n
MBICJIMTCJIBHBIX IMMPOLIECCOB, UX PC3YIILTATOB U OCHOBaHHﬁ;

HCII0Jb30BaTh HpI/IéMLI pe(l)JICKCI/II/I AJI1 OLICHKU CHUTYyalluu, BLI60pa BCPHOI'O pCHICHUA;

YMCTH OLICHUBATb PUCKU U CBOCBPCMCHHO IIPUHUMATL PCIICHUS 110 UX CHUKCHUIO,



MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPU aHATIU3€ PE3YJIbTaTOB IEATEIbHOCTH;
NPUHUMATH ce0sl, MOHUMasi CBOM HEJIOCTaTKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHAJIM3€E PE3YJIBTaTOB IEATEIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mpomecce 1oCTHXKEHUSI TUYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPaMMBbl MO (PHU3UKE JJIST YPOBHS
cpeaHero oomero oOpa3oBaHMsl y OOYyYarOIIUXCSl COBEPIIEHCTBYETCS 3MOLMOHAIBHBIM HHTEIUIEKT,
IPEAoaralonui chopMIUPOBAHHOCTD:

CaMOCO3HAHMSs, BKJIFOYAIOIIEr0 CIIOCOOHOCTh IMOHHMMATh CBOE 3MOILMOHAILHOE COCTOSHHE,
BUJIETh HANpaBICHHUS Pa3BUTHS COOCTBEHHOM AMOIMOHAIBHOM C(epbl, ObITh YBEPEHHBIM B
ceoe;

CaMOPETYJIMPOBaHUS, BKIIOUAIOIIETO0 CAMOKOHTPOJIb, YMCHHUE IIPUHUMATh OTBETCTBEHHOCTh 3a
CBOE TIOBEIEHHE, CIOCOOHOCTh aJanTHPOBAThCS K OMOLMOHAIBHBIM HM3MEHCHHSIM U
HpOHBHHTB FI/I6KOCTL, GBITB OTKpBITBIM HOBOMy;

BHYTPCHHEH MOTHBAIMK, BKJIIOUYAIOIICH CTPEMJICHHE K JOCTH)KCHHUIO IICIM U YCIIEXY,
ONTUMHU3M, HHHUIIMATUBHOCTH, YMEHHUE JICHCTBOBATh, HCXO/ M3 CBOMX BO3MOKHOCTEH;
SMITATHH, BKIIIOYAIONIEH CIOCOOHOCTh IMOHMMATh OSMOIMOHAIBHOE COCTOSHHUE JIPYTHX,
YUUTBIBATH €r0 IMpPU OCYIISCTBJICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO |
COIEPEKMBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIAX CIHOCOOHOCTh BBICTPAHBATH OTHOIICHHUS C APYTHMH
JFOIBMH, 3a00TUTHCS, TIPOSBIISATH HHTEPEC M Pa3peliaTh KOH(DIUKTHI.

[MPEAMETHBIE PE3VYJIbTATBI

K xonity oOyuenus B 11 Kiaacce nipeiMeTHbIE pe3ybTaThl HAa YIIIyOIEHHOM YPOBHE JOJDKHBI OTPaKaTh
c(OpMHPOBAHHOCTh Y 00YYAIOLIUXCSI YMEHHUI:

MOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOH, TEXHOJIOTHMYECKOM, COIMATbHOM U ATHYECKOU
cepax nesaTeIbHOCTH YeIOBEKa, POJib M MECTO (PM3MKU B COBPEMEHHOW HAyYHOH KapTHHE
MHpa, POJb ACTPOHOMHH B NMPAKTHYECKOW NIE€ATEIbHOCTU YEJIOBEKa M AAJIbHEHIIEM Hay4yHO-
TEXHUYECKOM PA3BUTHUH, 3HAYCHUE OINMUCATEIHHOMN, CHCTEMATU3UPYIOIIEH, OOBSICHUTEILHON U
MPOTHOCTUYECKON (PYHKIIMH (PU3NUecKoil TEOPUHN — DIEKTPOAMHAMHKY, CIIEIIHAILHON TEOpUH
OTHOCUTEIIbHOCTH, KBaHTOBOM (U3MKH, pOib (QU3NYECKOH Teopuu B (DOpMHUpPOBAHUU
MpEICTaBICHUN 0 (GU3MUYECKONW KapTHHE MHUpa, MECTO (PU3NYECKON KapTHHBI MUpa B OOIIEeM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUHN O IPUPOJIE;

pas3iuuaTh YCJIOBHS MPUMEHUMOCTH Mojened (U3MYECKUX TeNl W TPOLECCOB (SBICHUN):
OJTHOPOJTHOE DJIEKTPUUECKOE U OIHOPOJHOE MArHUTHOE TOJsS, TAPMOHUYECKHE KoyeOaHUs,
MaTeMaTHUYeCKUNA MAaSTHHUK, WJCATbHBIM NPYKUHHBIH MasATHHK, TapMOHUYECKHE BOJIHBI,
U7ealbHbI KoneOaTenbHbI KOHTYp, TOHKas JHMH3a, MOJAETEH aroMa, arTOMHOTO sjpa |
KBAaHTOBOM MOJICITH CBETA;

pasznuuarh ycioBHs (TpaHHUIIbI, 00JACTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, NMOHUMATh
BceoOmmii xapakrep (yHIaMEHTANIbHBIX 3aKOHOB M OrPAaHUYEHHOCTh HCIOIb30BAHUS
YACTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBSCHATDH JIEKTPOMArHUTHBIE TIPOIIECCHI U SBJICHUS, UCTIOIB3YsI OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJAMHAMHUKUA M CIIELMAIIBHOW TEOPUU OTHOCUTEIBHOCTH (3aKOH
COXpaHEHHUs  DJJeKTpUYECKOoro  3apsiia, cuina  Ammepa, cuia JlopeHma,  3akoH
AIIEKTPOMArHUTHOM WHAYKIMHU, npaBuio Jlenna, cBsa3p JIC caMOMHAYKIIMM B 3JIE€MEHTE
ANEKTPUIECKON IETTH CO CKOPOCThIO U3MEHEHUSI CUITBI TOKA, MOCTYJIAThI CTICIIHAIBHON TEOPUH
OTHOCHUTEJIbHOCTU DIHIITEMHA);

AQHAIM3UPOBATh M OOBSACHATH KBAHTOBBIC MPOILIECCHl U SIBICHHS, HCIIONB3YS TOJOKCHHUS
KBAaHTOBOW (u3uku (ypaBHeHHe OiHIITEeNHHA a1 Qorodddexra, mepBbli U BTOPOi
noctynarel bopa, mpuHIMO COOTHOIIEHUS HeomnpenenéHHocTed [eizenOepra, 3aKoHBI
COXpaHEHHUsI 3apsJ0BOTO M MAacCOBOTO YHCENT W JHEPTrUU B SACPHBIX PEAKIUSIX, 3aKOH



PaIMOAaKTUBHOTO PacIaa);

ONKCHIBaTh (PU3MUECKHE NPOLECChl M SBICHUS, HCHONB3Ysl BEIMYMHBL: HANPSKEHHOCTD
HIEKTPUYECKOTO TIOJIsA, MOTEHIMAN AIIEKTPOCTAaTUYECKOro IOJis, PAa3HOCTh MOTEHIIMAJIOB,
ANIEKTPOJBIKYIAS CUJIa, UHIYKIUS MarHUTHOTO MOJIsi, MarHUTHBIN MOTOK, cuia Amriepa,
UHIYKTUBHOCTb, JJIEKTPOIBMXKYIIAas CHJIAa CAMOMHAYKIUH, SHEPTUs MarHUTHOTO IIOJS
MIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC, TIOJHASI SHEPTHUsl, JHEPT Ul TOKOSI CBOOOTHOM
YaCTHIIBI, SHEPTHSI U UMITYJIbC (DOTOHA, MACCOBOE YMCIIO U 3apsijl AApa, SHEPTHS CBA3U SAPA;
OOBSCHATh OCOOCHHOCTH MPOTEKaHUs (PU3MUYECKUX SIBICHHI: 3JIEKTPOMArHUTHAS WHIYKIIHUS,
CaMOMHIYKIUS, PE30HAHC, WHTepQEpeHIHsl BOJIH, IUPPAKLUsA, TUCIEPCHs, IOJTHOE
BHYTpEHHEe oOTpakeHue, (orosnekrpuueckuii ekt (pororddexr), ampda- u Oera-
pacmajsl sifep, raMmma-u3inydeHue sijaep, Gu3nueckue MPUHLUIBI CIeKTPaJIbHOTO aHalu3a U
paboThI J1azepa;

OTIpeNIeNIATh HANPABICHUE MHIYKIIMA MarHUTHOTO TIOJIS IPOBOJHUKA C TOKOM, CHIIBI AMmepa
u cuiibl JIopeHna;

CTPOHTH M300pa)keHUE, CO37aBaAEMOE TUIOCKUM 3€PKaJIOM, TOHKOW JINH30M, U PacCYUTHIBATH
€ro XapaKTepUCTHKU;

MPUMEHSTh OCHOBOIOJIAraolie aCTPOHOMUYECKHUE TIOHATHS, TEOPUH U 3aKOHBI JIJIsl aHaIu3a
U 00BbsCHEHHS (PU3NYECKUX MPOIECCOB, MPOUCXOAANINX B 3BE37aX, B 3BE3NHBIX CHCTEMax, B
MeEXTaJaKTH4eCKOH cpejie; MBUKEeHHsI HEOSCHBIX Tel, SBOMIIOINHY 3BE3 U BeenenHoi;
MIPOBOJIUTH UCCIIEIOBAaHNE 3aBUCUMOCTEH (PU3NYECKUX BEIIMYMH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEPEHUH, TIPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHUPOBATH PE3yJBTAThl MOTy4YEeHHON
3aBHCUMOCTHU (PU3MYECKHX BEITUYHH B BUJE TPa(UKOB C yUETOM aOCOMIOTHBIX MOTPEIIHOCTEH
U3MEPEHUI, IeTIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEOBAHUS;

POBOANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYMH, IIPH 3TOM BBIOMPATh ONTHMAaIbHBIN
METOJ M3MEPEHHUs], OLEHUBATh aOCONIOTHBIE M OTHOCHUTENIbHBIE MOTPEIIHOCTH MPAMBIX H
KOCBEHHBIX U3MEPECHMUIL;

NPOBOAMUTH OIBITHI IO TMPOBEPKE MPEAJIOKECHHOW THIIOTE3bl: IUIAHUPOBATh SKCIEPUMEHT,
coOuparh HKCHEPUMEHTAJIbHYIO YCTAHOBKY, aHAJIM3UPOBaTh MOIYYEHHBIE PE3yJIbTaTbl H
JIeNaTh BBIBOJI O CTaTyce MPEIJIOKEHHON THITOTE3bI;

OTIHCHIBATh METO/BI IMOJTyYEHHsI HAYYHBIX aCTPOHOMUYECKHIX 3HAHHIA;

co0uroziaTh MpaBuiia 6e30MacHOro Tpy/Aa MpU MPOBEIEHUH HCCIeI0BaHUHN B paMKax y4eOHOTro
OKCTIEPIMEHTA, MPAKTUKyMa M Y4eOHO-HCCIEIOBATEIBCKON M TPOEKTHOH NEesTETHbHOCTH C
UCIIOJIb30BaHHEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOpHOro 000PYI0BaHUS;

pelath pacu€THBIE 3a/1a4u C SBHO 3a/laHHON M HESBHO 3aJJaHHOM (pu3nuecKoil Monenbio: Ha
OCHOBaHHMH aHAJM3a YCJIOBHUS BHIOMpaTh (DPU3WYECKHE MOJEIH, OTBEYAroIIne TPEeOOBaHUSM
3aJa4M, IPUMEHATh (OPMYIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYNAThl (U3NYECKUX TEOpUl
NP WCTONB30BaHUHM MAaTEeMaTHYECKUX METOOB DPEUICHHs 3a]ad, MPOBOIUTH PAcu€Thl Ha
OCHOBaHMM HMMEIOLIUXCS JaHHBIX, aHAJIW3UPOBATh PE3yJAbTaTbl U KOPPEKTHPOBATH METOMbI
petieHust ¢ y4€ToM MOTYYSHHBIX Pe3ysIbTaToB;

pemarb KadeCTBEHHBIE 3a/1a4H, TpeOyroIne MPUMEHeHHS 3HAaHUK U3 Pa3HbIX Pa3/ieioB Kypca
¢u3uKy, a TaKke MHTErpaluy 3HaHUH U3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIIA:
BBICTPAWBaTh JIOTHYECKYIO IIEMOYKY pAacCy)KICHHH C OMOpPOH Ha W3YYCHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS Uil OOBSCHEHUS OCHOBHBIX IPHUHLUIIOB PabOTHI
U3MEPUTEIFHBIX PHOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIECCOB;
NPUBOIUTh TPUMEPHI BKJIAJla POCCHHCKUX M 3apyOeKHBIX YYEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE MTPOIIECCOB OKPYKAIOIEr0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
aHaAJM3UPOBaTh U OLEHMBATh IOCJIEACTBUS OBITOBOW M MPOM3BOACTBEHHON JEATEIBHOCTU
YeloBeKa, CBS3aHHOW C (U3WYECKHUMH TMPOIeCCaMu, C TO3WIUH  JKOJOTHYECKOU
0€30MaCHOCTH, MPEACTABICHUNA O PAllMOHAIBHOM MPHUPOAOINOIb30BAaHUH, A TaKXKe PasyMHOM
UCTIONIb30BAaHUM  JOCTIDKEHHH HAyKd W TEXHOJOTHHA Uil JajdbHEHIIEro pa3BHUTHUS
4eJI0BEYECKOro 00IIeCTBa;



OPUMEHATh Pa3IndHble CrocoObl padoTel ¢ HMHpOpManMed (HU3UUYECKOTO COIEpXKAHUS C
UCTIONIb30BAaHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHH, MPU 3TOM HCHOIb30BATh
COBpPEMEHHbIE MH()OPMALMOHHbIE TEXHOJIOTUH JJIsl TIOMCKA, MepepaboTKH M NpPeIbsBICHUS
y4eOHOH ¥ HayYHO-TIOMyJSpHONH WH(GOPMAIMH, CTPYKTYPUPOBAHUS M HHTEPIIPETAUU
UHPOpPMAIIMHM, TOJIYYCHHOW U3 Pa3IMYHBIX HCTOUYHUKOB, KPUTHYECKH AaHAIU3UPOBATH
HOoTydaeMyr0 MH(GOPMALUIO U OICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIUXCS
3HAaHUH, TaK ¥ Ha OCHOBE aHAJIN3a UCTOUYHUKA UH(OpPMALINY;

IPOSIBIISATH OPTaHW3ALMOHHBIC M TTO3HABATEIILHBIE YMEHHUSI CAMOCTOSITEILHOTO TPUOOPETEHUS
HOBBIX 3HAHHH B MIPOIIECCE BHIMOTHEHHS MTPOSKTHBIX U Y4eOHO-HUCCIIEI0BATEIbCKUX padoT;
paboTaTh B Irpymie C UCHOJHEHHUEM pa3IMYHBIX COLMAIBHBIX POJICH, IIIAHUPOBATh PaboTy
TPYIIBI, PAIUOHAIBHO PaCHpeAeiiaTh JESATEIbHOCTh B HECTAHAAPTHBIX CHUTYalUsX,
a/ICKBAaTHO OIICHMBATh BKJIA/ Ka)KJOTO U3 YYAaCTHUKOB TPYIIIBI B PELICHUE pacCMaTpUBaeMOM
po0JIeMBI;

HPOSIBIATE MOTHBAIMIO K Oymymiel mpogecCHOHAIBHON AEATEIbHOCTH MO CHEIHUAIBHOCTIM
(U3UKO-TEXHUUYECKOTO MPODHUIISL.



