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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€toMm (enepanbHON paboueld mporpamMmbl BocnuTanus v Konuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COACPIKAHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mno ¢Qusuke Aa€T mnpencTraBieHUE O IeNX, COACpKAHUHU, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/1ayu MPO(ECCUOHATLHON OpPHUEHTAIMM, HAIPABICEHO HA CO3/JaHHE YCIOBUU IS
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme mo ¢usnuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEAMETHBIM pe3yJbTaTaM OO0yYalolIUXCsi, OCBOUBIINX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMbIE pEe3yJbTaThl OCBOEHHUS Kypca (GU3MKM Ha YriIyOnEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
MCITIOJIb30BaHa YUYUTEISIMU (DU3UKH TSI COCTABIICHUSI CBOMX pabOUUX MPOTPaMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX HPHUPOABI, BBICTyIas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHUS NP BHINIOJHEHUN UMU Y4E€OHBIX HCCIEOBaHUH.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUU C HEM KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBMM C HEW Marepuayn Kypca (HU3UKU
o0ObeMHEH BOKpYr (Qu3nmyeckux Teopud. Beaymum B Kypce sBIseTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosaracT HCHOJIb30BAHHE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHEeM OOIIEeCTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoiI€HHOTO ypOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUM H3YYEHHBIX TE€OpUM M 3akOoHOB. lIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peanmnusyercsi NOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKM M TEXHOJOTUH, a Takxke OOCYKICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxona. s pusuku peamuzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIIOYAIONIETO (POHTAILHBIE YYEHUYECKHE OMbITHI MNpPU HU3YUYEHUU HOBOTO
Martepuaia, J1adoparopHble paboThl U paboThl MpakTuKkyma. WHTerpauus padbot
MIPaKTUKyMa 3TO CUCTEMa JIaDOpaTOPHBIX PabOT, KOTOPBIE MPOBOJATCA B MPOIIECCE
u3ydeHus: paszaena (temsl). [Ipu sTom moj paboTramMu NMpakTUKyMa MOHUMAETCS
CaMOCTOSITEJIbHOE ~ UCCIEAOBaHHE, KOTOPOE€ MPOBOJUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BHJIa O€3 MOIIaroBO MHCTPYKLHUH.

B nporpamme mo (@u3Mke cuUCTeMa YYEHUYECKOTO HSKCIEPUMEHTAa,
1abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CTaBlieHa €IUHbIM IepedHeM. Boioop
TEMaTUKU JIJI1 3TUX BUJOB YYCHUYECKUX MPAKTUUECKUX PAOOT OCYIIECTBIACTCS
y4aCTHHKaMU 00pa30BaTeNIbHOIO MPOLecca UCXOs U3 OCOOCHHOCTEN MOYPOUYHOTO
IUIAHUPOBaHUS W OcHauleHus: kabuHeta ¢(usuku. Ilpu 3TOM oOOecneunBaercs
OBJIQJICHUE OOYYAIONIUMUCS YMEHUSIMHU TMPOBOJUTH TMPSIMbIE U KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEJIUYUH U IMOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonpioe BHUMaHUE yIENsAETCS PEHICHUIO PACUYETHBIX W KauyeCTBEHHBIX
3anay. Ilpu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 3a/IaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJSIONINE MPUMEHSTh
U3yUYCHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM Kak M3 OJHOI0 pasjiesia Kypca, Tak U
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bu3nuecKkux SIBICHUN U MPOILIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BhIOOpa
buznuecKkoi MO JUIsl CUTYalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsMu DPIOC COO k wmaTepuanabHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JHOHKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHOro KabwHeTa. B kabuHeTe (U3MKH JOHKHO OBITh HE0OXOIUMOE
nabopaTopHoe OOOpYAOBAaHHE JJIs BBINOJTHEHHUS YKa3aHHBIX B Iporpamme II0
bu3MKe YYEHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboT MpaKTUKyMa, a
TaKXke JIEMOHCTPAIMIOHHOE 000pYy/JOBaHHUE.

JleMoHCTpalmoHHOe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUUCTICHHBIX B TMporpaMMe N0 (U3HKE KIIOYEBBIX JIEMOHCTpAIuil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe o0OoOpymoBaHWE HJisi YYEHUYECKHMX TMPAKTUUYECKHX padoT
dbopMupyeTcst B BUIE TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydalmwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO O0OPYIOBaHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

(opMHpOBaHUE MHTEpECa U CTPEMIICHUS OOydaloIMUXCi K HAYYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE MO3HaHUA U (popMuUpoBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U PyH/IaMEHTAIbHBIX 3aKOHOB (DU3HKU;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIb30BAaHUEM (PU3UUYECKUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynayiein
npodeccuoHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efei 00ecreurnBaeTcs peleHneM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero o0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI aCTPOPU3UKH;

dbopMHUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS [l OOBSICHEHUS
buznueckux SBICHUA B MPUPOAEC U JUISl TPUHATHS TPAKTHUECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIIOCOOOB pEIICHHUS pa3IUYHBIX 3a7Ja4 C SBHO 3aJaHHOM
¢uznueckor MoIenblo, 3a/ay, MOAPa3yMEBAIOIIMX CAMOCTOSATEIHFHOE CO3/IaHUe
¢usnyeckoil MojeNnU, aJeKBATHOM YCIOBHUAM 3aJayd, B TOM 4YHCIE 3ajad
MHKXEHEPHOI'O XapaKTepa,;

NOHMMaHuE (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W INPOBEACHUS
(Gu3nYeCKNX OSKCIEPUMEHTOB, AaHalIM3a W UHTEepIpeTauuud uHpopMaIu,
OIpEJENIEHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENBHOCTH;

pa3BUTHE HHTEpeca K cpepam npodeccuoHanbHON AEITeIbHOCTH, CBA3aHHON
¢ (hU3UKOM.



B coorBerctBun ¢ TtpeboBanusiMu OI'OC COO yrinyOn€HHBIN ypOBEHb
u3ydeHus yueOHoro mnpenmera «®Dusmka» HAa ypOBHE CpeaHETo O00IIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOIIMMUCH, IUIAHUPYIOIIUMU TPOJOIKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢usuku (yrinyOn€HHbIA ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoauTcsa 238 yacos: B 11 knacce — 238 yacoB (7 4acoB B HEJIEIIIO).

[Ipennaraemerii B mporpamMme mo (¢GU3MKE TMepeueHb JTabOpaTOpHBIX |
NPAaKTHUYECKUX paboOT SABIAETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BHIOOP
NPOBEACHUS JIA0OPATOPHBIX pabOT W ONBITOB C YYETOM HMHIUBUAYATbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
11 KVIACC

Paznen 1. daexkTpoamnamMuka.

Tema 1. Maznummnoe nosne.

B3anmopelicTBue TIOCTOSSHHBIX MArHUTOB M IMPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bexktop MarHutHOM uHaykuuu. [Ipunuun cynepno3unuu
MarHUTHBIX NOJEN. JINHUY MarHUTHOU MHIYKLIUH.

MarnutHoe ToJie MPOBOJAHUKA ¢ TOKOM (TPSIMOTO MPOBOJIHUKA, KATYIIKH U
KpYyroBoro Butka). OneIT Opcreaa.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. J[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Tosie. Pabota cuibl Jlopenna.

MaruauTHoe 1noJje B Beuiectse. DeppoMarHeTUky, napa- U TMaMarHeTUKHU.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOIECChl: MPUMEHEHUE

MOCTOSIHHBIX MarHMuTOB, 3JIEKTPOMAarHUTOB, TECTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPUTEN SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna  nuHMA  WMHAYKOMM ~ MarHATHOrO  MOJSL  IOJOCOBOTO  H
10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptrna 1MHMI MarHUTHON MHAYKIMH MOJIS JJIMHHOTO NPSIMOTO ITPOBOIHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJIHUKA, KATYIIKU C TOKOM.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeinictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenne nBr>KeHUsI MMy4YKa 3JIE€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMIT JEUCTBUSA BJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOXJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccrenoBanre MarHuTHOTO MOJIS IOCTOSIHHBIX MATHUTOB.

HccnenoBanne cBOWCTB eppOMArHETUKOB.

HccnenoBanne AelCTBUS NOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydenne 3aBUCUMOCTH CUJTbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHJYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 2. InekmpomazHumnas UHOYKUUSAL.

SBrieHMEe BJIEKTPOMAarHUTHOM WHAYKUMU. [IOTOK BEKTOpa MarHUTHOU
naaykiuu. JJIC mHAYKUMU. 3aKOH AJICKTPOMAarHuTHOM uWHAykuuu Dapajes.
Buxpesoe anekrpuueckoe noie. Toxku Dyko.



OJC uHAYKIMU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHocth. KaTyilika HMHAYKTUBHOCTH B LENMH TOCTOSHHOTO TOKA.
Arnenune camonnaykuuu. JJ1C caMOMHIYKIUN.

DHEprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckne yCTPOMCTBA U TEXHOJOTUYECKUE IMPOIECChl: MHIYKIIMOHHAs
neyb, COJICHOU, 3allUTa OT JIEKTPU3AIMU T MPHU JIBHKEHUU B MArHUTHOM I10JIE
3eMiu.

Jemoncmpayuu.

HaGmronenue siBjeHUst 3J1IeKTPOMArHUTHOW UHAYKITUU.

UccnenoBanne 3aBucumoct IOJJC HMHAYKUMH OT CKOPOCTH HM3MEHEHUS
MarHuTHOTO MOTOKA.

[IpaBuiio Jlenua.

[Tanenue marauTa B aJIOMHUHUEBOU (MEIHOW) TpyOe.

SBneHne caMOMHIYKITUH.

Uccnenoranne 3aBucumoctd DJIC caMOUHIYKIIMM OT CKOPOCTH H3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Ornpenenenne NHIAYKIMY BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue sIBIEHUS CAMOUHAYKIUU.

COopka Moienu JIEKTPOMArHUTHOTO TeHEpaTopa.

Pa3nen 2. Kone6aHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

IMapmonunueckue koneOanuss. KunemMatnueckoe M JUHAMHYECKOE OMHUCAHUE.
DHepreTUuYecKoe OMMCcaHUue (3aKOH COXPaHEHHUSI MEXaHWMYEeCKOM 3Hepruu). BeiBox
JUHAMHYECKOTO OMUCAHMS TaPMOHMYECKUX KOJEOAHUM M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMTUCAHUS.

Amrmutyna u ¢asza konebanuil. CBs3b aMIUTUTYIbl KOJIEOAHUW HCXOIHOM
BEJTMYHMHBI C aMIUTUTYJaMU KOJIeOaHU €€ CKOPOCTH B YCKOPESHHUSI.

Ilepuon u uactora koneOanuid. Ilepron manbix CBOOOJHBIX KoJeOaHUU
MareMaTH4eckoro mastHuka. Ilepumon cBOOOAHBIX KOJIEOAHUI MPYKUHHOTO
MasiITHUKA.

[TonsiTue o 3aryxaromux Kojedanusx. BeiHy)/1eHHbIE KOeOaHusl. Pe3oHaHc.
Pe3zonancnas kpuBas. BiusHMe 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOAHMUS.



TexHuueckne ycTpoMCTBa M TEXHOJOTHYECKUE MPOLECCHl: METPOHOM, Yachl,
Kaudelld, My3blKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch KoJae0aTeNbHOrO IBUKECHHUS.

HaGmonenre HE3aBUCHMOCTH NIEPUOJA MANIbIX KOJeOaHUil rpy3a Ha HUTH OT
AMIUIATYIBI.

HccnenoBanue 3aTyxaromux Kojie0aHUi U 3aBUCUMOCTHU NEPHOJ1a CBOOOTHBIX
KOJI€OAHHUI OT COMPOTUBICHUS.

HccnenoBanne koyiebaHMM TIpy3a Ha MACCUBHOM MpYXHHE C IIEJIbIO
(dbopMUpOBaHUS MIPEACTABICHUNA 00 HI€aTbHON MOIENTU IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPTHH MPU KOJEOaHUSIX IPpy3a Ha MPYKUHE.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUH.

Ha6monenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

W3mepenue mnepuoma CBOOOJHBIX KOJEOAHUNW HUTAHOTO M TPYKHUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JBHKEHUS Tela B X0/€ KoJIeOaHUM Ha YIIPYTroM MoJIBece.

N3ydenue NBUKEHHS HUTSHOTO MasTHUKA.

[IpeoGpazoBanue SHEPTUHU B IPYKMHHOM MAasITHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTYXaIOMUX KOJIeOaHUH.

HccnenoBanre BBIHYXICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHnsle Ko1edanusl.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOjeOaHHsS B
uacealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMILTUTY/IBI
3apsifia KOHJEHCATOpa ¢ aMIUTUTYAON CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTUH B UJI€aTbHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromue AIEKTPOMArHUTHbIE KosieOaHus. BoeinyX1eHHbIE
AIEKTPOMArHUTHBIC KOJIeOaHMS.

[lepeMennblii TOK. MOIIHOCTP NEPEMEHHOrO0 TOKAa. AMIUIMTYIHOE U
JICHUCTBYIOIIEe 3HAYCHHE CUJIBI TOKA M HAMNPsHKEHUS TPH pasiIudHON (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunHycouJlanbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyIlKa
WHJIYKTUBHOCTH B LIEMH CUHYCOMJAJIBHOIO MEPEMEHHOr0 TOKAa. Pe30HaHC TOKOB.
Pe3oHaHC HanpsKeHUN.

WNneanvubiii  Tpanchopmatop. IIpousBoactBo, mnepepaya u moTpedlieHHE
AIEKTPUYECKON SHEPTUH.

DKOJIOTMYECKHE PHUCKH TMpU MPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa
WCMOJIB30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.



TexHuyeckre ycTpolcTBa M TEXHOJOTMYECKHE MPOLECCHI: 3JIEKTPUUYECKHIA
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUM dJIEKTpOonepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTb YaCTOThl CBOOOJAHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMI.

['eneparop He3aTyXaroUMX 3JEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

BoiHyX1IeHHbIE CUHYCOUAAIbHBIEC KOJIEOaHUsI.

Pe3uctop, Karymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHanc mnpu mocCie0BaTEIbHOM COCIMHEHUU PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO U MPUHIIMI IEUCTBUS TpaHc(opmaTopa.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3yuenue tpancdopmaropa.

HccnenoBanne nepeMEHHOIO TOKA 4e€pe3 IMOCIEAOBATENBHO COCAMHEHHBIC
KOHJECHCATOP, KaTyLIKY U PE3UCTOP.

Habmronenue 31eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIETIN IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbLE 60IHbL.

MexaHu4eckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
POJOJIbHBIE BOJIHBL. llepHos, CKOpOCTh pacHpOCTpaHEHHs M JUIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKHUX BOJH: OTpPaXKCHHE, NpEIOMIICHHE, MHTepPEpeHUus U
nudpaKIus.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEJIbI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHas opueHTanus BEKTOPOB B AJIEKTPOMArHuTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJIH:  OTPAXXEHHUE,  IPEIOMIICHHE,
noJsipu3alysl, uHTeppepeHus 1 1udpakius.

[IIkana 3J€KTPOMarHUTHBIX BOJH. [[puMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMIBI pagUOCBs3U U TeNeBUACHUS. Pagnonokanus.

DNEeKTpPOMAarHUTHOE 3arpsI3HEHNE OKPYKAOIIEH Cpebl.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajap, paaJuonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBas IUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

O6pazoBaHue U paclpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmronenue orpakeHus U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue uatepdepeninu u 1upakiiu MEXaHMIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IPUMEHEHUE.

HaGmtonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTATYIOM U
4aCTOTOU KOJIeOaHU.

UccnenoBanue CBOWMCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpakeHHUE,
pesIoMJICHHE, MOoJsIpu3alus, 1udpakius, nHTepdepeHIIus.

O6HapyxeHne HHOPAKPACHOTO U yIBTPaPUOIETOBOTO U3TYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOMHENHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOW cpene. JIyd cera.
To4euHbI HCTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKOHBI oTpaxkeHHUs: cBeTa. [locTpoeHue nzoOpakeHuil B
riockoM 3epkaiie. Cdepudeckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOTIOTHBIN MOKa3aTENb
npenoMiieHusl. OTHOCUTENbHBINA MTOKa3aTeNb npeaomiieHus1. [IocTOSHCTBO YaCcTOTHI
CBETa M COOTHONIEHWE [IJIMH BOJH MpHU IEPEX0/€ MOHOXPOMATUUYECKOTO CBETA
yepes rpaHully pa3jielia IByX ONTUYECKUX CPEX.

Xon nyueir B mpusme. lucnepcus cBera. CI0XKHBIA COCTaB OE€JIOro CBETA.
[IBer.

[Tonnoe BHyTpeHHee oTpaxxeHue. [IpenenbHblii yroyn MmojHOro BHYTPEHHETO
OTPAXKEHUS.

ColOuparompe # pacceWBaromue JuH3bBL. ToHKas JwmH3a. DokycHoe
pPacCTOSIHME ¥ ONTHYECKass CWIa TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
PACCTOSIHHSI TOHKOW C(HEpUYeCcKOW JTUH3BI OT €€ TeOMETPHUH W OTHOCHUTEIHHOTO
[OKa3aTess MPeJIOMIICHHUS.

dopmyna TOHKOM JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.



Xon Jiyya, MPOLIEAIIEr0 JUH3Y NOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHne wu300pakeHUl TOYKM U OTpe3Ka NpsMOM B
COOMPAIONINX U PACCEUBAIOIINX JTUH3AX U UX CUCTEMaX.

Onrtuueckue npubopbl. Paspemiaronias cnocoOHOCTh. ['1a3 Kak onTuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmMOIEHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
KapTHHE OT JBYX KOTE€pEHTHBIX HUCTOYHUKOB. [IpuMepbl KiaccuuecKux
UHTEPPEPEHIIMOHHBIX CXEM.

HNudpakmus cBera. JudpakuuonHas pemérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAaKCUMYMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckue YCTpOWCTBA W TEXHOJOTHMYECKUE IPOLECChl: OYKH, JIyMa,
nepuckor, (oroanmapaT, MUKPOCKOI, MPOSKIIMOHHBIM ammapar, MPOCBETICHHUE
ONTHKH, BOJIOKOHHAsI ONTHKA, TU(PaKIIMOHHAS pelIETKa.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue nperoMieHUs CBETA.

HaGmronenue moaHoro BHyTpEHHEro oTpakeHusi. Mojiesb CBETOBO/IA.

HccnenoBanne xoJa CBETOBBIX NIYYKOB 4epe3 IUIOCKOMAPAIIIEIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOona.

Ha6monenne naTepdepeHinm cBera.

HaGmronenre BETOB TOHKUX IMJIEHOK.

Hab6monenne nudpakmum ceera.

N3yuenue nudpakiinoHHON PEHIETKH.

HabGmonenne nudpakiiioHHOTO CIIEKTpa.

HabGmonenne nucrnepcuu cBera.

HaGmronenne monsipu3anuu cBeTa.

[IpuMeHeHue NONSIPOUIOB JIJISl U3YUEHUS MEXaHUYECKUX HAMPSIKEHUH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenue nokasarens NperoMIICHUS CTEKJIA.

HccnenoBanne 3aBucMMOCTH (DOKYCHOTO pACCTOSTHMSI OT BelmiecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenune GOKyCHOr0o pacCTOSHUS PACCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaia U JIMH3BI.



[Tonyyenue n3o0paxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeneCKOMMYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTEpHEpEeHINN U MOJIAPU3ALIHI CBETA.

N3yuyenue noasipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJIECKTPHKA.

N3yuenue nnTepdepeHny Ja3epHOro U3Iy4yeHus Ha IBYyX LIENsX.

HaGmonenue nucnepcum.

HaGmronenue u uccnenopanue qudpakImOHHOTO CIIEKTpA.

HN3mepenne niavHbl CBETOBOU BOJIHBI.

[TonyueHue criekTpa U3JIy4EHHUs CBETOAMOJA MPHU MOMOUTU JTUPPAKIIMOHHON
PELIETKHU.

Pa3nen 3. OcHOBBI cIeNMAIbHOM TEeOPUHM OTHOCUTEIBLHOCTH.

['panuiel OpUMEHMMOCTH — KJIacCMYeckoM  MexaHuku.  [loctymaTs
cHenuanbHOW TEOPUH OTHOCUTENBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai.  [IpeobGpa3zoBanus  JlopeHia.
VYcnoBue mnpudnHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHHe
BPEMEHH M COKPAIIICHHUE JJINHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBs13b MacChl C SHEPruer U UMITYJIbCOM PEJIITUBUCTCKOM YaCTHUIIBI. DHEPTrus
MIOKOSI.

TexHuueckne YCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHL.

VYyeHnueckuit IKCIIepUMEHT, JIa00paTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenue UMIyJIbCa W DSHEPrUM  PEIATHUBUCTCKUX 4acTHI] (IO
doTorpadusiM TPeKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM TI0JIE).

Paznen 4. KBantoBasi pusuka.

Tema 1. KopnyckyaapHno-60110601 oyanusm.

PaBHOBecHOE TeruiOBOE M3NydeHHE (M3IIydeHHe aOCONMIOTHO YEPHOTrO Tena).
3akoH cMenlenust Buna. I'unore3a [1nanka o kBaHTax.

®oTOoHBI. DHEPTHUS U UMITYJbC (POTOHA.

®oroaddext. Onwitel A. I'. CroneroBa. 3akonsl poTodddexra. YpaBHeHHe
OunmTeitHa 1ia poroaddexra. «Kpacnas rpanuma» hotodrddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO
MOTJIONIAIONIYI0 W a0COJIOTHO OTpaXkarollyro mnoBepxHocTh). OmbiTer 1. H.
JleGenena.

BosiHOBBIE cBOMicTBA yacTul. Bomusl ne bpoins. Jlnuna BonHbl ne bpoiis u
pa3mepbl 00JacTH JIOKAJIM3alUUU JABWXKYIIeics dactunbl. KopmyckynsipHo-
BOJTHOBOM Ayanu3M. Jludpakius 37eKTPOHOB HAa KpUCTAILIAX.

Cnemuduka ndmepeHud B Mukpomupe. COOTHOIIEHUS! HEONpeaeaEHHOCTEN
I'efizenOepra.



TexHuyeckue yCTpPOWCTBA M TEXHOJIOIMYECKUE IIPOLIECCHI: CIEKTPOMETP,
(doTornemMeHT, (OTOAATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHass OaTapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHHS  MOJYNPOBOJHUKOB  OT
OCBENIEHHOCTH.

Creroauos.
Conneunas Gartapes.
Yuenuueckuit sxcnepumenm, nadopamopnsie padbomol, NpaKmMuKym.
Uccnenoranue ¢poTopesucropa.
N3mepenue nocrosinuoi [Inanka Ha ocHOBe uccienoBanus Gporodddexra.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIAKEHUS.
Tema 2. @u3zuxka amoma.
OnbITHl 1O HKCCIIENOBAaHUIO CTPOCHMS aroma. llnaHerapHass Mojzenb atoma
Pezepdopna.
[Toctynarel bopa. U3nydyenue u norjiomenue GOTOHOB MPHU MEPexojie aToma
C OJIHOTO YPOBHS SHEPTUU Ha IPYTOil.
Bunsl ciektpoB. CrieKTp ypOBHEW 3HEpTrUH aToMa BOJOPOA.
CnoHTaHHOE U BBIHYKJIEHHOE U3i1yueHue ceta. Jlazep.
TexHuueckne yYCTPONCTBA U TEXHOJOTHYECKUE IPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMIIBIOTED.
Jemoncmpayuu.
Mognens onsita Pesepdopaa.
HaGmonenne nuHeHYaThIX CIIEKTPOB.
YCTpOMCTBO U IEMCTBUE CYETUYNKA HOHU3UPYIOIINX YACTHII.
Onpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3yYEHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.
Hab6monenne muHEHYaTOro CrekTpa.
HccnenoBanue crieKTpa pa3pe’KEHHOr0 aTOMapHOTO BOJIOPOJia U U3MEPEHUE
noctosiHHON Punbepra.
Tema 3. Quzuka amomnoz2o A0pa u 31eMEeHMAPHLIX YACMUY,.
Hyxknonnas mognens snapa IeiizenOepra—lBanenko. 3apsig snpa. MaccoBoe
yucio sapa. M3oronsl.

PamnoaktuBHOCTE. Anb(da-pacman. INEKTPOHHBIH M TO3UTPOHHBEIN OeTa-
pacnaz. ['amma-uznydeHue.



3aKOH pPAaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TONBI B IIPUPOJIE.
CBolCTBa MOHHU3UPYIOUIETO H3IY4YEHHUs. BiusHHE paJrOaKTMBHOCTHA HA JKHUBBIC
opranu3Msbl. EcrecTBeHHbIl (hOH u3nydenus. Jlo3umeTpus.

DHeprust CBsI3M HYKJIOHOB B siipe. A nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peakropsl. [IpoOiaemsl
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHE AaCIEKThl Pa3BUTHS
SAIEPHON YHEPIETUKHU.

Mertozp! perucTpanuuy U UCCIEI0BAHUS DIEMEHTAPHBIX YaCTHII.

@yHIaMEHTAJIbHBIE B3aUMOACHCTBUS. bapuOHBI, ME30HBI W JENTOHBI.
[IpencraBnenne o CtanaapTHOi Mozenu. KBapk-riirooHHass MOJENb aIpOHOB.

®usuka 3a npeaenamu CtaHaapTHOW Mojenu. TéMHas martepust U TEMHas
SHEPIHUsl.

EnuncTBO Qu3nueckoi KapTUHBI MUpA.

TexHu4eckne yCTpOUCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, saepHbli peakTop, TEPMOSJAECPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PEe30HaHCHasi ToMOorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuyenue nornouieHus: 6eTa-4acTull aTFOMUHUEM.

Pa3znesn 5. DjieMeHTbl ACTPOHOMMH U ACTPOPU3UKM.

Ortanbl pa3BUTUs acTpoHOMUH. [IpuKIIaniHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMHH. [IpUMEHHMOCTh 3aKOHOB (U3UKU I OOBSICHEHHUS TMPUPOJIbI
KOCMUYECKUX OOBHEKTOB.

Mertonpsl acTpoHOMHUYECKUX ucciaegoBaHuil. (COBpEMEHHBIE ONTHYECKHUE
TEJIECKOTIBI, PAIMOTENECKOIIBI, BHEaTMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3gHoro neba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
IBIYKECHHUE.

ConneuHas cucreMa.

Connne. ConmHeuHnasi akTUBHOCTb. MIcTounuk sHepruu CoJiHIa U 3BE3.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /lnarpaMma «CIEKTpaIbHbIN Ki1acc —
CBETUMOCTB». 3BE3/bl IJIABHOM MOCIEAOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3J TJIABHOW IIOCIIEIOBATEIBHOCTH. BHYyTpeHHee cTpoeHue
3B€37. COBpEMEHHBIE MPEJCTABICHUS O MPOMCXOXKACHUH M 3Botonuu CosHLA U
3BE3/. DTambl )KU3HU 3BE3L.

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoramaktvku u kBa3zapsl. UEpHBIE OBIPBI B SApax
rajaKkTHK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus boisbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HaGmonenust 3BE3HOr0 HeOGa HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPWIOKEHUM JJIsI OTpe/IeNIeHUsI TTOJIOKEHNS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3qusd CEBEpHOTO MOJyIIapusi U SPKUE
3BE3IBI.

HaGmionenust B Teneckon JIyHbI, TIUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUJICHUH.

Du3YeCKUH NMPAKTHKYM.

Cnoco06b1 n3Mepenus: (U3NYECKUX BEJIMYMH C UCIIOJIH30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITHIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOGCOTIOTHBIE U OTHOCHUTEIIBHBIC MOTPEITHOCTH U3MEPEHUM (PU3HYECKUX BEITUYHUH.
OruieHka rpaHull] MOrPEITHOCTEMN.

[IpoBeneHne  KOCBEHHBIX U3MEPEHHUM, HCCIEAOBAHWM  3aBUCUMOCTEU
bu3MYeCKUX BEIWYMH, MPOBEpPKa MPEIJIOKEHHBIX TUMOoTe3 (BBIOOpP W3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazleliax «YUECHHUYECKUH  SKCIEPUMEHT,
nabopaTopHbie paOOThI, MPAKTHUKYM).

O600maronee MOBTOPEHUE.

OO6o00mIeHne U cucTeMaTH3alus CoJIepKaHUs pa3lie]ioB Kypca «MexaHukay,
«MonexynspHas ¢u3nKa U TEPMOJUHAMUKAY, «INEKTpoauHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CHEUUAIBHOW TEOPUH OTHOCHUTENIbHOCTHY, «KBaHTOBas
buzuKay, « IIEMEHTHl aCTPOHOMHUH U aCTPODU3UKH.

Ponsr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M THUYECKOU cdepax AesSTEIHLHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
1 aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTHHE MHUpPA, 3HAYECHHE ONMUCATEIIBHOM,
CUCTEMATU3UPYIOICH,  OOBSICHUTENIPHOH W  MPOTHOCTHYECKOW  (DYHKIIHIA
busznueckoi Teopuu, poib GU3NUECKON TEOpUU B (DOPMUPOBAHHUH TTPEICTABICHUN
0 ¢u3HUeCcKOr KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O ITPUPOLE.

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yroyonéaHoro ypoBHs B 11 Kkmacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa( il ¥ TEXHOJIOTHH.

Meosicnpeomemmnbole nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SBJICHUE, HAay4YHbIM (pakT, rumnore3a, (U3MYECKas BEIUYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHUW. TpPUTrOHOMETPUYECKHE
(YyHKUUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXKJECTBO. BEKTOpHI M MX MPOEKIHH HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHble 3neMeHTapHBIX (QyHKOUH. [Ipu3Haku noaoOust TPEeyroJbHUKOB,
ompeiesieHne IONaau IIOCKUX GUryp u oobEmMa Ted.

buonozusa: >nextpuyeckue SBICHUS B JKUBOM MpupoJe, KojeOaTellbHble
JIBUKEHUS B OJKUBOW TMPUPOJE, OHKOJIOTHYECKUE PHUCKM TIPU IPOU3BOJCTBE
ANEKTPOIHEPTUU,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKpY’Kalolled  Cpelibl,
yIbTpPa3ByKoOBasi JIMarHOCTHKAa B MEJULMHE, OINTHYECKUE SBICHUS B KUBOU
OpUpOJIE.

Xumusn: CTpoeHUE aTOMOB M MOJIEKYJ, KpUCTAINTMYECKask CTPYKTYpa TBEPBIX
TEJN, MEXaHM3Mbl O0Opa30BaHUS KPUCTAUIMYECKONW pEIIETKH, CIEeKTPaIbHBIH
aHaIM3.

T'eocpaghusa: wmarnuTHBIE TIONIOCA 3€MJIM, 3aJIeKM MArHUTHBIX DY/,
doTochEMKa 3eMHOI MOBEpXHOCTH, cericMorpad.

Texnonocusa: TNPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SIKOOU, reHepaTop MEePEMEHHOTO TOKa, MHAYKIIMOHHAs TeYb,
JUHUU 3JEKTpoNepeaay, 31€KTPOABUTaTeNb, paaap, paaHuONPUEMHHK, TEIEBU30P,
anteHHa, TteiedoH, CBY-meub, ynbTpa3ByKkoBas JIUArHOCTUKA B TEXHUKE,
IIPOEKIIMOHHBIN amnmnapart, BOJIOKOHHAsS ONTHKA, COJHEUHas OaTapesi, CIIyTHHUKOBBIE
NPUEMHUKHY, SII€PHAsI SHEPTETUKA U SKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PpPe3yJbTaTbhl OCBOCHUSA YyuyeOHOro mnpenMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra’Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKOMN HAyKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JIEMCTBHUM B OKPYXXAKOUIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh  3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PacCMAaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCIIC/ICTBUM IEATETLHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHOW TEPMHUHOJOTHEH, KITIOYCBHIMHU MOHATUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHusl, IPUMEHEHUIO PA3IUYHBIX METOJIOB IMO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYUHHO-CJIEJACTBEHHBIC CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUYECKHU OIEHUBATh MX JIOCTOBEPHOCTD, MIPOTHO3UPOBATH U3MEHCHHE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMHU TONXY4YEHUS MHPOpMANUU (PU3NYECKOTO COACpKaAHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIITMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3UYECKOTO COJAEPIKAHHUS B PA3NHUHBIX (hopmaTax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYHIECTBJISITh OOILIEHHE Ha Yypokax (UMK MU BO BHEYPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacipelesiTh PO C YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIONHEHUS MPAKTUYECKON pabOThl ¢ y4ETOM HUMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B IEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedIIeKCUU [JIsi OIEHKU CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, MpeAnoJIaratommi
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMHU3M, HHUIIMATHBHOCTh, YMEHHUE JEHCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIHBIX ~ HABBIKOB, BKIIIOYAIOIIMNX CIIOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.



ITPEAMETHBIE PE3VYJIbTATDI

K konmy oOyuenust B 11 knacce mnpenMeTHBbIE PE3yibTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOITUXCS YMEHUM:

NOHMMATh poJib (U3MKK B OSKOHOMHUYECKOH, TEXHOJOIMYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO
(Gu3MKM B COBPEMEHHOW HAay4YHOW KapTUHE MHpA, POJb ACTPOHOMHUHU B
OPAKTUYECKOM  JIEATETbHOCTH 4YeJOBeKa W  JalibHEHIIeM Hay4yHo-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OMUCATEIBHOW, CUCTEMaTU3UPYIOIIEH,
OOBSCHUTEIBLHON M MPOrHOCTUYECKON (GyHKUMU (u3myeckoil Teopuum —
ANEKTPOAMHAMUKH, CIELHUATBHON TEOPUH OTHOCUTENIBHOCTH, KBAHTOBOMU
¢usuku, poiab (GU3MUYECKo Teopuu B (POPMUPOBAHUHU MPEACTABICHUN O
¢usznueckoil KapTUHE MHpa, MeCTO (PU3MUECKOW KapTUHBI MUpa B 00IIeM
pSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHHUMN O TPUPOJIE;
paznuyaTth YCJIOBHS TNPUMEHMMOCTH Mojelied (U3UYECKUuX Tel W
IPOLECCOB  (SIBJICHUI): OJHOPOAHOE DJEKTPUYECKOE U OJHOPOIHOE
MarHuTHOE TO0JIsI, TApMOHUYECKHUE KOJIeOaHMs, MATEMAaTUUECKUN MasTHHK,
UjeaTbHBIN TPYKUHHBIM MasSTHUK, TapMOHUYECKHE BOJIHBI, HJCaTbHbIN
Kosie0aTeIbHbIN KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO siipa U
KBaHTOBOM MOJENH CBETA;

paznuyarh ycloBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHMMATh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIE TMPOIECCHl M SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHHUSI W 3aKOHBl D3JIEKTPOAUHAMHUKUA U
CIIEUUAIBHOW  TEOpPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUS
ANEKTPUYECKOro 3apsana, cwia Awmmepa, cuia JlopeHma, 3akoH
AJIEKTPOMArHUTHOW  MHAYKUMH, TpaBwio  Jlenma, cBa3p  DJC
CAaMOMHAYKIIMM B DJJIEMEHTE JJIEKTPUYECKOM IL€MM CO CKOPOCTBIO
U3MEHEHUs  CUJIbl  TOKa,  TOCTyJaThl  CHEHHAIBHOM  TEOpHH
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHATM3UPOBATH U OOBSICHITH KBAHTOBBIC TIPOIIECCHI U SBJICHUS, UCTIONB3YS
MOJIOKEHUS  KBAaHTOBOW  (u3uku  (ypaBHeHHe  OUHINTEHHA IS
dororddexra, mepBbli u BTOpod mocTynatel bopa, mpuHIUI
COOTHOLIEHUs HeonpenenéHHocred ['elizenOepra, 3akOHbl COXpPaHEHMS
3apsiIOBOTO M MACCOBOTO YMCENI U DHEPTHU B SAJIEPHBIX PEAKIMIX, 3aKOH
PaMOaKTUBHOTO pacnaja);

OMUCHIBaTh (HU3NUYECKUE MPOLIECChl U SBJICHUS, HWCIOIb3YS BEJIMYHHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIs, MOTEHIHAN 3JIEKTPOCTATUUECKOTO
MoJisi, Pa3HOCTh MOTEHIUANOB, DJIEKTPOJBIKYIIAA CUIa, WHIYKIUS



MarHUTHOTO TMOJISl, MarHUTHBIM TMOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABUKYINAS CHUJa CAMOUHIYKIUM, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUNA WMIYJbC, TOJHAs DSHEPrus,
SHEPrusi TOKOS CBOOOJHOW YACTHIIBI, SHEPruss M UMIOYyJIbC (POTOHA,
MacCOBO€ YUCIIO U 3apsJl Apa, SHEPTHs CBA3H s1pa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKAaHUA  (PUBNYECKUX  SIBJICHUM:
AJIEKTpPOMArHuTHAs UHAYKIWS, CAMOUHIYKIIUSI, pe30HaHC, UHTep(epeHIus
BOJIH, Jaudpakuus, AUCHEPCHUs, T[IOJHOE BHYTPEHHEE OTpPaKCHHUE,
dbotoanektpuueckuii dpdext (dotorddexr), ampda- u Oera-pacraabl
saep, raMMa-u3IydeHue sjaep, (U3NYECKHe MPUHIUIBLI CHEKTPATBLHOTO
aHanu3a u paboThl Ja3epa;

OTIPENIECNIATh HAIMpPaBJICHUE WHIYKIIUM MarHUTHOTO TMOJis MPOBOJHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTH U300paKeHHe, CO37aBaeMOe MJIOCKUM 3€PKajIoM, TOHKOW JIMH30M,
Y PACCUYUTHIBATh €TI0 XapaKTEPUCTHKH,

MPUMEHSATh OCHOBOTIOJIATAIOIINE ACTPOHOMHUYECKHE TOHSATHS, TCOPUU U
3aKOHBI JIJI1 aHaluM3a ¢ OOBSCHEHHS (U3UYECKUX IPOIIECCOB,
MPOUCXOANINX B 3BE3/MaX, B 3BE3AHBIX CHCTEMax, B MEKTraJlaKTUUEeCKOMH
cpele; IBUKEHUs HeOeCHBIX TeJ, SBOIONUHU 3BE3 U BeeneHHow;
IPOBOAUTH HCCIEAOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TMPAMBIX HM3MEPEHUH, NpU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh PE3yNbTaThl MOJYYCHHOW  3aBHCHUMOCTHU
¢u3nuecknux BEJIMYMH B BHIE TpadUKOB C Y4E€TOM aOCONIOTHBIX
MOTPEIIHOCTEN  M3MEpPEHUM, JenaTh  BBIBOJIBI IO  pe3yJibTaTaM
UCCJICIOBAHUS;

IPOBOAUTh KOCBEHHbIE HW3MEPEeHUS (U3MYECKUX BEJIUYMH, TMPH ITOM
BBIOMpATh ONTHUMANIbHBIN METOJ M3MEPEHHs, OIECHUBATH aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPECHU;
IPOBOJIUTH OMBITHI MO MPOBEPKE MPEMJIOKEHHONW TUIIOTE3bI: TUIAHUPOBATH
AKCHEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATU3UPOBATh
MOJIyYEHHBbIE PE3YyJbTaThl W J€JaTh BBIBOJ O CTAaTyCE MPEIJIOKEHHOMN
TUIIOTE3BI;

OMUCHIBATH METO/IbI OJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;
coOmro1aTh TpaBmiIa 0€30MacHOTO TPY/a MPH MPOBEACHUN MCCIIECIOBAHUN
B paMKax Yy4YeOHOro »JKCIEpUMEHTa, MpakTUKyma U  ydeOHO-
UCCIIE0BATEIbCKOM M TPOEKTHOM JEATENIbHOCTU C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOICTB U JTa0OPATOPHOTO 00OPYIOBaHHS;

peuiaTte pacy€THBIE 3aJjadd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
du3nYecKkod MOJIeNIbI0: Ha OCHOBAHUM aHalIKW3a YCJIOBUS BBIOMPATH



¢usnyeckne MOJAENH, OTBEYalOIIUMe TPeOOBaHUSAM 3a7aud, MNPUMEHSITH
(GopMymBl, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (HU3MUECKUX TEOPHil
OpU  WCTONB30BAHMHM MAaTEeMAaTUYECKUX METOJOB pEIICHUS  3ajad,
MPOBOAUTH PACUEThl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHAJTU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATH METOMABI PEIICHUS C YYETOM MOTYIECHHBIX
pe3yNIbTaToB,;

pemaTh KayeCTBEHHbIE 3aJauyd, TpeOylollue NpPUMEHEHHS 3HAHUNA U3
pasHBIX pa3zenoB Kypca QU3UKH, a TAKXKE WHTETPAIMH 3HAHUN U3 IPYTHX
NPEeIMETOB E€CTECTBEHHO-HAYYHOT'O IMKJIA: BBICTPAWBATh JIOTUYECKYIO
[ETI0YKY PacCy>KICHHI C OTIOPON HA M3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 QU3NIECKHE SBICHUS;

UCTIOJBh30BaTh TEOPETUUYECKUE 3HAHHUS [UIsl OOBSICHEHHS OCHOBHBIX
NPUHIIMTIOB Pa0OTHl U3MEPHUTEIBHBIX MPHOOPOB, TEXHUIECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKHUX MPOIECCOB;

NPUBOJNTH TPUMEPHI BKJIAJa POCCHHCKHX M 3apyOCKHBIX YYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTHE TEXHUKHU W TEXHOJIOTH;

aHAJIM3UPOBATH M OLICHUBATH MOCIICJCTBUSI OBITOBOW M TIPOU3BOICTBCHHON
NeSITeTbHOCTH 4YeJIOBEeKa, CBS3aHHOW € (DU3MYECKUMHU TMPOILIECCAMH, C
MO3UIUHN HKOJIOTHYECKON 0€30MacHOCTH, MPEACTABICHUH O PAllMOHAIBHOM
IPUPOIOIIOIH30BAHUH, a TAaKXKE€ PA3yMHOM HCIIOJIb30BAaHUU JOCTHXKEHUMN
HAYKd M TEXHOJOTUN i JajdbHEHIIero pa3BUTHS YEJIOBEYECKOTO
00I1IeCTBa;

IPUMEHATh pa3lInyHbIe CIOCOOBI paboThl ¢ MH(popMamuen (Gpuznueckoro
cColepKaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUH, TIPU STOM HCIIOJIH30BaTh COBPEMEHHBIE HH(OpPMAIMOHHBIC
TEXHOJIOTUU JJIA TIOUCKA, TEepepadOTKHM M TMPEAbSIBICHUS Y4eOHOU u
HAY4YHO-TIOMYJIIPHON MH(pOpMaLuU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
UHpOpMAIMK, TOJYyYEHHOW M3 pPa3IMYHbIX MCTOYHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMylo  HMH(OpMalMiO UM  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA HHPOPMAIIUU;

HPOSIBIISTH OpraHMU3aIOHHBIC u MO3HaBaTEIbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEeHUs HOBBIX 3HAHMH B  Ipoliecce
BBITIOJIHEHUS TPOEKTHBIX U Y4EeOHO-HCCIEA0BATEIbCKUX PaboT;

paboTaTh B TpyMIe C HCIOJIHEHHEM pa3IMYHBIX COLMAJIBHBIX POJIEH,
IUTaHUPOBATh PabOTy TPYMIIbI, PAllMOHATIBHO PACTIPEAENATh ACSTEIbHOCTD
B HECTAHJAPTHBIX CUTYallMsAX, aJleKBaTHO OLICHWBATh BKJAJ KaXXJIOTO M3
YYaCTHHKOB TPYIIbI B PEIICHUE pPacCMaTpUBAEMON MPOOIIEMB;



e TMPOSIBIATH MOTHBALIUIO K OyayIiel npodeccuoHanbHOM NESITENBHOCTH O
CIEHUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TPOQuIs.
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