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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero o6mero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHOM TporpaMmsl, ipeictaBieHHbIX B DI'OC COO, a Takxe
c yu€toMm (¢enepasbHONH pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaausyoiux OCHOBHbIE 00pa30BaTeIbHbIE MPOrPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIePIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO NOCIE0BATEIbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3EH,
JOTMKMA y4eOHOro Ipolecca, BO3pPACTHBIX OCOOEHHOCTEM 0Oydaromuxcs.
[IporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHUM, OOIIe
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
y4yebHoro npeameta «Pusnka» Ha yriayOoJIEHHOM YPOBHE.

N3ydenne kypca (Qu3MKA yriyOJIEHHOTO YPOBHSI TMO3BOJISIET peaIn30BaTh
3aJjaul MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABJICHO HAa CO3JaHUE YCIOBHM NS
MPOSIBJICHUSI CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
oOy4Jaronmcsi, KOTOpble HEOOXOAMMBI JJIA MPOAOHKEHHS OoOpa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO pa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme no pusmke onpenensitoTcs iiaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca GU3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMNpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Haydno-
METO/O0JOTUYECKON OCHOBOW il pa3pabdOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIuXcs, OCBOUBIIHMX
porpaMmy 1o (pu3HKe Ha YPOBHE CpeaHEro o01ero oopa3oBaHus Ha yriIyOa€HHOM
YPOBHE, SBJISIETCS] CHCTEMHO-JEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IJIaHUPYEMBIE Pe3yJIbTaThl OCBOCHHMS Kypca (PM3HKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YJIbTAaThI 10 TOJaM 00yUYEeHHUS;

coaepkanue yuyeOHoro npeamera «@usukay 1o rogam 00y4eHuUs.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET OBITh
UCITI0JIb30BaHA YUUTEISAMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX MIPOrpaMM.

[Iporpamma mo ¢u3uKe HE CKOBBIBAET TBOPUECKYIO0 MHUIIMATHBY YUYUTEIEH U
IPENOCTABISET BO3MOXHOCTH [UISl peaju3alMi  Pa3IMYHbIX METOIUYECKHX
NOJIXOJJOB K NpEnoAaBaHui0 (U3UKK HAa YriyOJEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHMs Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX MIPHUPOABI, BBICTyIas B
KayecTBe y4eOHOT0 MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIad B CUCTEMY
3HaHWM 00 oKpykaromiem mupe. [IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yIOMniA



JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBICHWW, HW3yYaeMBIX XHUMHEH, OMOJOTHEH,
busmdeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW ONpEeNeIuio Xapakrep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJyYEHHUs] HOBBIX MaTEepUAlOB C 3aJaHHBIMM cBoOWcTBaMu. M3ydenue ¢usuku
BHOCHT OCHOBHOMW BKJIaJl B (JOPMUPOBAHHE E€CTECCTBEHHO-HAYYHOW KapTUHBI MHUpa
oOyuaronierocsi, B OpMHUpPOBaHNE YMEHUN MPUMEHITh HAYYHBIM METOJ] MO3HAHUS
IIPU BBIMOJTHEHUU UMU YUE€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pu3uku Ha ypoBHE CpeJHEro 00111ero 00pa3oBaHus MOJIOKEH
pPSA Ui, KOTOPhIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €I0 OCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MarTepuan Kypca (pU3MKu
oObeaMHEH BOKPYr (Qu3nyeckux Teopuid. Benymmm B Kypce sBIsETCS
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
ToJIE.

Hoea cymanumapusayuu. EE peanusanys NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(bU3HKHU ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryoi€HHOTO ypOBHS
IpEeIoJiaraeT 3HaKOMCTBO € IIMPOKUM KPYrOM TEXHHYECKMX M TEXHOJOTHYECKHX
IIPUJIOKEHUN W3YYECHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMmaTpHBarOTCsS Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIAECHHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKke O0OCYKIEHUs
po0JIeM pallMOHATIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30M1acCHOCTH.

OcBoeHue coaepKaHusl MPOrpaMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
NPUHLIAIIAX CUCTEMHO-/IEATEIBLHOCTHOrO noaxonaa. g pusnku peanusanus 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIb30BAHUM CAMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTANbHBIE YYEHHUUECKHE OIBITHl MPH H3YYEHUH HOBOIO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa crioco0a peanu3aiy pu3n4ecKkoro npakTukyma. B nmepBom ciyyae npakTuKyMm
npoBoauTcst b0 B koHIEe 10 u 11 kiaccoB, aubO MOCE MEPBOTO MU BTOPOTO
MOJIYyTOIUH B KaXKIOM M3 dTUX KjaccoB. BTopoit cmocob — 3To mHTErpanus padbot



NPaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPHIE MPOBOAATCSA B IpoLiecce
u3yueHus pasnena (temsl). [Ipu 3ToM mox paGoTamu NpakTHKyMa MOHHUMAETCS
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUIAa 0€3 MOIIaroBON MHCTPYKIIUH.

B nporpamme 1mo (@usMke cHUCTeMa YYEHHYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpPEJCTaBiICHAa €IWHBIM MepedHeM. Bribop
TEMaTUKU I 3TUX BHUJOB YUYCHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBIIACTCS
y4aCTHUKaMHU 00pa30BaTEIbLHOTO MpoIlecca UCXO0/IA U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAaHUPOBAHMUST W OCHalleHusi KabuHeta Qusuku. [Ipu sToM obecneunBaeTcs
OBJIaJICHWE OOYYaloIMMHUCS YMEHHUSIMU TMPOBOJUTH TMPSAMbIE U KOCBEHHBIC
U3MEPEHHS], HUCCIEeIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEJIUYUH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIes€TCs PEIICHUIO0 PACUETHBIX M KaU€CTBEHHBIX 3a/1au.
[Tpu 3TOM A1 pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
¥ HESBHO 33JJaHHON (PU3NYECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHSATh U3YUCHHBIE
3aKOHBI U 3aKOHOMEpPHOCTH KaK W3 OJHOTO paslena Kypca, TaKk U WHTETPUpPYS
IPUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. 111 KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
ABIIAIOTCA 3aJaHusl Ha OOBSICHEHHE/NPEACKa3aHWe MNPOTEKaHUS (PUINUECKUX
SIBJICHUN U MPOLIECCOB B OKPY’KAIOUIEH >KU3HU, TpeOyrolue BbiOOpa pu3NYECKOM
MOJICJIH JIJIsl CUTyaIllH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanusiMu @I'OC COO k maTepruanbHO-TEXHUUECKOMY
o0ecrieueHunto yuyeOHoro mporecca Kype Gu3uku yriryOJI€HHOTO YPOBHS HA YPOBHE
cpenHero oOmero oOpa3oBaHUs JOMKEH H3y4daThbCAd B YCIOBHUSAX IMPEIMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000pyIOBaHUE IS BHIMIOTHEHNS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHHIECKUX
OMBITOB, JAOOPATOPHBIX PA0OT U pabOT MPAKTUKYMa, a TAKXKE JEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3HKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHUYECKHX TPAKTUYECKUX padboT
dbopMupyercss B BHIEC TEMAaTUYSCKUX KOMIUIEKTOB M 00ECIeYMBAECTCS B pacuére
OHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTnueckne KOMIUICKTHI
7a060paTOPHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOPHUH.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUS] PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:



dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOy4aloUuMxcsi K Hay4dHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE WX HWHTEIUICKTyaJbHBIX M  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN O HAy4YHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
HCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa M3y4eHHS OCHOB
CTPOCHHMSI MaTepUH U (PyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIB30BaHUEM (DU3UUYECKUX
3HAHWM U HAYYHBIX JI0KA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUM O poOiaM (PU3UKU [Jis Pa3BUTUSL JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyayumiei
npo(eCCUOHANBHON  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
nanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTrkeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHUEM CIEAYIOIUX 3a1ad B
mpoIiecce u3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111er0 00pa30oBaHuUs:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsX,  BKIOYas  MEXaHUKy,  MOJEKYJSIpHYIO  (U3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3I€MEHTHI aCTPO(PU3UKY;

dbopMupoBaHrE YMEHUHN MMPUMEHITh TECOPETUUECKUE 3HAHUA AJIS1 OOBSICHEHUS
buznyecKkux SIBICHUNA B MPHUPOAEC U ISl TMPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHBIX 33]1a4 C SBHO 33JJaHHON (hU3UIECKOM
MOJIEJIbIO, 3a/lay, IMOJpa3yMEBAIOIIUX CaMOCTOATEIbHOE CO3JaHue (HU3HUECKON
MOJIeNIM, AJEKBaTHOW YCJIOBHSM 3a/ladyd, B TOM YHCIE 3aJad HHKEHEPHOTO
XapaKkTepa;

NOHMMaHHE (UBNYECKUX OCHOB W TPUHLUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENy;

OBJIAJICHUE METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUA M TPOBEACHUS
(GU3MUECKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTEepOpeTanuuu  UHGOpMaIHH,
OTpEENCHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU IPOECKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITEIbHOCTH;

pa3BuTHE UHTEpeca K cepam MpodeCCUOHATIBHON AEATEIbHOCTH, CBSI3aHHON
¢ (PUBHKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®du3uka» Ha YpOBHE CpPEAHET0 OOLIEro
oOpa3oBaHMsI BBIOMpaAeTCss OOYYaAIOIIUMUCS, IUIAHUPYIOUIUMH  TMPOJIOJDKEHHUE
o0pa3oBaHus MO CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIISL.

Ha uzyuenue ¢pusuku (yriayOna€HHbIM ypOBEHb) HA YPOBHE CPEAHEr0 OOIIETo
oOpazoBanus otBoauTcs B 11 kmacce — 170 wacoB (5 4acoB B HEZE0).



[Ipennaraemeiii B mporpamMmme no (¢uU3MKE MepeueHb JabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISIETCA PEKOMEHIOBAaHHBIM, YYHTENb Je€JdaeT BbIOOp
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYATbHBIX
O0COOCHHOCTEH 00yJaroNuXCsl.



COAEPKAHUE OBYUYEHUA
11 KIIACC

Paznen 1. DaexkTpoguHamMuka.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUE TOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop MarHuTHONM WHAYKUWH. [IpuHOMN Cyneprio3nIuu
MArHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHIYKIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMUKA, KATYIIKU U
KpyTroBoro Butka). OnsIT Jpcreaa.

Cuita Amnepa, €€ HanpaBJIEHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

MarunuTtHoe 1nose B BelecTBe. @eppoMarHeTUKy, napa- u JuaMarHeTUKy.

TexHuyeckne yCTpOHCTBA M TEXHOJOTHYECKUE IPOIECCHl: IPUMEHEHHE

MTOCTOSTHHBIX MAarHuToB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptiHa  7uHHMA  WHAYKOMM ~ MarHATHOTO  TOJISL  [OJIOCOBOTO U
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIHMH MOJIA IJITMHHOTO MPSIMOTO TPOBOJHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenne nBukeHuUs myyKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpunMn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTORJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, RPAKMUKYM.

Hab6mronenue neiicTBusi MAarHUTHOTO OIS HA TOK.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTpOMAarHUTHOW WHAYKUMH. [IOTOK BeEKkTOpa MarHUTHOM
uHaykiuu. OJIC uHAyKuMW. 3aKOH 3IEKTpOMarHMTHOW uHAykiuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC wHAyKUMM B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.



NunykTtuBHOCTh. Karynika HMHIYKTHBHOCTH B LIENM MOCTOSSHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUuTHOE I10JIE.

TexHUYecKue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: MHAYKIMOHHAS
1e4b, COJICHOU], 3aIMTa OT 3JIEKTPU3ALMH TEJ IPHU ABUKEHUU B MArHUTHOM I10JI€
3eMuIH.

Hemoncmpauuu.

HabmtoieHue siBineHus 31eKTPOMarHuTHOM NHYKIUH.

Hccnenoanne 3aBucumoct OJ[C MHAYKIUMM OT CKOPOCTH HW3MEHEHMS
MarHUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tagenne MaruuTa B alltoMUHUEBON (MeAHON) TpyOe.

SIBneHuEe CaMOMHYKIIMH.

Hccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CWJIbI TOKA B LIEMH.

Yuenuueckuit sxkcnepumenm, nabopamopnoie padomol, nPAKMUKYM.

N3yuyeHue sABIEHUS AIEKTPOMATHUTHON UHIYKIIMU

Paznen 2. KoJsie0Oanust ¥ BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUS.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEpruu). BeiBoj
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUIN U3 UX IHEPTeTUUYECKOTO U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWIM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactora kojebanuid. Ilepuon Manbix CBOOOIHBIX KoJieOAHUIA
MaTeMaTH4eckoro wasitHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BinusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOICOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuck K0e0aTeTLHOTO IBMKCHHUS.



Habmroienue He3aBUCMMOCTH MEepro/ia MallbIX KoeOaHuil rpy3a Ha HUTU OT
aAMIUIATY JTBI.

HccnenoBanue 3aTyXaronmx KojaeOaHuil 1 3aBUCUMOCTH NEpHOAA CBOOOIHBIX
KOJICOAHUN OT COMPOTHUBIICHHUSL.

HccnenoBanne KonebaHuid Trpy3a Ha MACCHBHOM TMPYXHHE C LEJIbIO
dbopMUpOBaHUA MTPEICTABICHHUM 00 WCAIbHON MOJENN PYKHHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU MPHU KOJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanme BEIHYKIEHHBIX KOJIeOaHHIA.

Habnronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, nPAKMUKYM.

Omnpenenenre yCKOpeHHsI CBOOOTHOTO MaIeHUs MPU TTOMOIIIM MasiTHUKA.

Tema 2. dnexkmpomazHumnesle Koarebanus.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3JIEKTPOMArHUTHBIE KoOJIeOaHUS B
ujeanbHOM KosiebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIATYAbI
3apsa KOHAEHCAaTopa C aMIUIMTYOM CHJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOATeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATrHUTHBIE KOJIeOaHMS. BriHyX1€eHHbBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHsS IMpPU PA3IMYHON (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycouianbHbIi TIEPEMEHHBIM TOK. Pe3ucTOp, KOHIEHCATOp M KaTyllka
VWHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mepepaadya W NOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKM IMpU IPOMU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHHuecKrue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHU.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcrumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJI€OaHMUIA.

['ereparop He3aTyXaIOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX/I€HHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.



Pe3ncTop, kaTymika MHIYKTUBHOCTA M KOHJEHCATOP B LENU MNEPEMEHHOTO
TOKA.

Pe3sonanc mnpum mocienoBaTEIbHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Y CTpoicTBO 1 MPUHIIMI ASHCTBUS TpaHChopMaTopa.

Mopens TMHUYN IEKTPONEPENAYH.

Tema 3. Mexanuueckue u 31eKmpoOMacHUMHbLE B0JIHBL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpanenus. llomepeunbie u
MPOJIOJIbHBIE BOJHBL. lleproj, CKOpOCTh pPACHPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHHMYECKHMX BOJH: OTpa)XeHHE, MpeloMIIeHHe, MHTephEpeHUUs H
TudpaKIms.

3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arps3HEHUE OKPYIKAOIIEH CPEIBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCcTBa  DJIEKTPOMArHUTHBIX ~ BOJH:  OTPAXEHHUE,  NPEJIOMIICHHUE,
noJisipu3anysi, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHNUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYyKOBasl TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUN.

Paszgea 2. Onruka.



Tema 1. Ceéemosuie 60.1Hbl.

[IpssMOIMHEWHOE pacupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyu cera.
To4eyHbIll HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuit B
wiockoM 3epkane. Cepudeckue 3epkana.

[Tpenominienue cBeTa. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKAa3aTellb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MIEPEX0/I€ MOHOXPOMATHUECKOTO CBETA YEPE3
IPaHUILy pa3zena IBYyX ONTUYECKUX CPE/I.

Xon nmyueit B npusme. [ucnepcust cBera. ClOXHBIM cocTaB Oenoro cBera.
IIBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblid yroy MOJHOIO BHYTPEHHETO
OTpaXEHUS.

Cobuparoniyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTUYECKAs] CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3bI OT €€ TEOMETPUM M OTHOCUTEIBHOIO IOKa3aTels
IIPEJIOMIICHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xoa Jyya, NMPOWEIIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wH300paXeHUI TOYKM W OTpE3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOJEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEep(EpeHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. IIpuMepsl KIIaCCHYECKHUX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MAaKCMMYMOB TIPpM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus cBera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKpPOCKOI, MPOEKIMOHHBIN amnmapar, NpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne NpesioMIIEHNs CBETA.



HabnroaeHue noaHoro BHyTPEHHEro OTpakeHus. Mozellb CBETOBOJA.

HUccnepoBanne XoJa CBETOBBIX IIYYKOB 4YEpe3 ILIOCKOMAPaUIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu MUKpocKoIma, TeJIECKOna.

Hab6mronenue naTepdepeHnnm cpera.

HaOmnroienue 11BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudppakiiMOHHOW PEIETKH.

HabGmogenue nudpakiimoHHOTO CIIEKTpa.

Halnronenue nucnepcuu cBera.

HaOnronenue noyisipuzaiuu CBETa.

[IpuMeHeHUE OJISIPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HAIIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenue rokaszarens NpeioMIICHUST CTEKJIA.

OmnpeneneHue (POKYCHOTO PACCTOSIHUSL M ONTHUYECKOM CHJIBI coOuparoien
JIVH3BI.

N3MepeHne IIMHbI CBETOBOW BOJIHBI

Hab6monenue nnrepdepentinu qudpakiiny U Mojsipu3aliy CBeTa

Tema 2. OcHOBBI cTIEMATBHON TEOPUH OTHOCUTEJIBLHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUHU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoanusi  Jlopenna.
VYcnoBue npuurHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHHU U COKPAILICHUE JJIUHBI.

DOHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl C SHEPruel U UMITYJILCOM PEISTUBUCTCKON YaCTUIIBl. JHEPTruUs
ITOKOSI.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: CIYTHUKOBBIC
MPUEMHUKHU, YCKOPUTEIHU 3apSKCHHBIX YACTHII.

Tema 2. U3;1y4eHHs U CIIEKTPbI

N3nyuenue u cuekrpsl. [lIkana anekTpOMarHuTHBIX U3JIy4YECHUMN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKMUKym

HaOmroieHue CrionHoro v JIMHEM4aToro CueKTpoB.

Paznen 4. KanroBasi pusuka.

Tema 1. CBeTOBBIE KBAHTBL

PaBHOBEeCHOE TerIoBOe M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. 'unore3a [1nanka o kBaHTax.

®DoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.



dorordpdext. Onpite A. I'. CtonetoBa. 3akonbl hoTodddexra. YpaBHEHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBnenue cBeta (B 4YaCTHOCTH, [JaBJIEHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto mnoBepxHocTh). Ombitel II. H.
JleOenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoird. Jlnuna BosHb! e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3aUUU JABWXKYyIelca dactuubl. KopmycKyspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTalIaX.

Cneunduka uzmeperuii B Mukpomupe. COOTHOIIEHUSI HEONpPEIeIEHHOCTEH
['eitzendepra.

TexHH4eCKHEe YCTPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTOMATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToapdeKTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTUBIICHHSI  MOJYNPOBOAHUKOB — OT
OCBEILICHHOCTH.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Amomnas pusuka

OneITEl MO HCCIEIOBAHUIO CTpOEHUs aroMa. [lnmaHerapHas Monenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornorieHne GOoTOHOB MpU NMEPEXOE aTOMa C
OJIHOTO YPOBHSI SHEPTUU Ha JIPYTOMH.

Buapl ciektpoB. CrieKTp YpOBHEW SHEPTUH ATOMA BOJOPOA.

CrnoHTaHHOE M BBIHYXKJICHHOE M3JlyueHHe cBeTa. Jlazep.

TexHnueckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIIEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

Habmronenne muHEHYaTHIX CIIEKTPOB.

YCTpOUCTBO U IEVCTBUE CYETUYNKA NOHU3UPYIOIIUX YACTHII.

Omnpenenenre JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Tema 3. @u3uka amomnozo A0pa u 31eMEeHMAPHLIX YACHMUY,.

Hyxnonnas moxens siapa ['eiizenOepra—lBanenko. 3apsin siapa. MaccoBoe
yucio saapa. U30tomsr.

PamunoaktuBHOCTE. Aunbda-pacmnan. DIEKTPOHHBIH W TO3WTPOHHBIN OeTa-
pacnan. ['amma-u3nydeHue.



3aKkOH paJAMOAKTUBHOTO pacnaga. PaguMoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Ty4YeHUs. BiusHUEe paMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctecTBenHblIi poH u3mydenus. Jozumerpusi.

DHeprusi CBA3U HYKJIOHOB B sJipe. Saepubie cuibl. Jlepekt Macchl siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSEPHOTO CHHTE3a. OKOJIOTMYECKHE AaCHEeKThl pPa3BUTHUSA
AJIEPHON DHEPTIETUKH.

Metoasl perucTpaly U UCCIIEN0BaHUS SJIEMEHTAPHBIX YACTHII.

@dyHIaMEHTaJIbHbIE B3aUMOJCHUCTBUSA. bDapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TirooHHAas MOAENb aApPOHOB.

®usuka 3a npenenamu CrangapTHo mozaenu. TéMHas Marepus U TEMHas
SHEprusl.

EaunHcTBO usnueckoi KapTUHBI MUpA.

TexHn4eCcKue yCTpOUCTBA U TEXHOJIOTMYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BuiibcoHa, a1epHbli peakTop, TEPMOSAEPHBIN peaKTop, aTOMHasi 00MOa, MarHUTHO-
pe30HaHCHas ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3yuenue TpeKoB 3apsiyKEHHBIX YaCTHI] MO0 TOTOBBIM (hoTOrpadusiM.

Pa3zgeua 5. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3UKH.

Otansl pa3BuTUA acTpoHOMuUU. [IpuKnagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
acTpoHoMuu. IIpyMEHUMOCTh 3aKOHOB (U3MKK IS OOBSCHEHUS MPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metoasl aCTpOHOMHMYECKUX HcclieoBaHUil. (COBpPEMEHHBIE ONTUYECKHE
TEJIECKOIIBI, PAJANOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bupa 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHIUMOE
JIBUKEHHUE.

ConHeuHas cucTema.

Connne. ConHeuHasi akTUBHOCTb. MicTouHuk sHeprun CoitHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmMa «CIEKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3M TJIABHOW IOCIIENOBATENBHOCTH. BHYTpEeHHEE CTpoeHHE
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU W 3BoItonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenune m asmwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHBIE ABIPHI B sApax
raJIaKTUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ia. Paz0beranue raimakTuk.
Teopus bonpmoro B3psiBa. PennkToBOE U3TyyeHuUeE.

Macmrabnas crpykrypa Beenennoid. MeTaranakTuka.



Hepewménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naoniooenuas.

Habmronenust 38€31H0T0 HEOa HEBOOPYKEHHBIM TJIA30M C HCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN JIJIsI ONPENETICHUS MOJIOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co03Be3aus (CeBEepHOro moJlymapus U SpKue
3BE3/BI.

HaGmrogenuss B Tteneckon JlyHbI, IJIaHET, TYMaHHOCTEW U 3BE3IHBIX
CKOIUICHUH.

MonenrpoBaHre KOCMUYECKUX 0OBEKTOB C IOMOIIBIO KOMITbIOTEPA

Jlabopamopubwtii npaxmukym

N3mepeHne HHIyKIUA MarHuTHOTO MOJIsl IOCTOSSHHOI'O MarHuTa

N3mepeHne HHIyKTUBHOCTU KaTyLIKA

N3ydeHue pe3oHaHca B JJIEKTPUUECKOM KOJIe0aTeIbHOM KOHTYpE

Nzyuenue ycrpoiicTBa u paboThl TpaHchopMaTopa

[IpoBeneHNnE KAYECTBEHHOTO CIIEKTPAIIBHOTO aHAJIM3a BEIIECTBA

Oo6o01maoee MOBTOPEHUE.

O06o00uIeHNe U cucTeMaTH3alus COJIEp KaHUs pa3feioB Kypca «MexaHukay,
«MounekymnspHas pU3nKa U TEpPMOIUHAMUKAY, « DNEKTPOAUHAMUKAy, «Konebanus u
BOJIHBDY, «OCHOBBI CHENUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
bu3HnKa», « IIEMEHTbI aCTPOHOMHUH U ACTPOU3UKI».

Ponr Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON U ATUUECKOH cpepax AesITENIbHOCTU YETI0BEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOM KApPTHUHE MUpPA, 3HAYECHHE ONMUCATEIBHOU,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW W MPOTHOCTUYECKOW  (PYHKIUH
(bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUMA
0 (u3HUYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpPa B OOILLEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHI O IPUPOJE.

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca pusuku yriyoaéHHOro ypoBHs B 11 kiacce ocymiecTBisieTcs
C Y4€TOM COJEpPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
OMOJOrMu, XUMHUH, reorpadu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHO20
no3HanuA: SBICHUE, HAYYHBIH (akT, TUIOTe3a, (PU3MUecKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHHUE,
MOTPENIHOCTU U3MEPEHHM, U3MEPUTEIbHBIE MTPUOOPHI, LIU(PPOBast 1abopaTopHsl.

Mamemamuka: pEUWICHUE CHUCTEMBl YPaBHEHUW. TpUTOHOMETpPUYECKHUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHIT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXI€CTBO. BEKTOpPBI M WX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.



[TpousBogubie 3nemeHTapHBIX (yHKuud. [Ipu3Haku mogoO0us TPEYrOJHLHUKOB,
OIpeeNeHIe MIIOMAAH MIOCKUX (GUTryp u 00bEMa Tell.

Buonozua: »>nexTpuueckue SBICHHUS B JKUBOM MpUpoje, KosieOaTelbHbIE
JBIWKEHUS B JKMBOW IPUPOJE, DKOJOTHYECKHE PHUCKHM ITIPU INPOU3BOJCTBE
JIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYJKAIOIIEW  Cpensl,
yABTPa3BYKOBass JUArHOCTUKA B MEIWLHMHE, ONTHYECKUE SBJICHUA B KUBOU
IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3MbI 00PAa30BaHMsI KPUCTAININYECKON PEIIETKHU, CIIEKTPaIbHbIN aHAIU3.

TI'eocpagua: MarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KM MAarHuUTHBIX  PYA,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusa: TPUMEHEHUE IIOCTOSHHBIX MATrHHUTOB, JJIEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOM, reHepaTop MEPEeMEHHOr0 TOKA, MHIYKIUOHHAs Ieyb,
JIMHUAU 3JIEKTpoIepeaad, 3JEKTPOABUraTellb, pasap, paauonpUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBY-meub, yabTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJIHEYHasl OaTapes, CIyTHUKOBBIE
NPUEMHHKH, SJIEPHAs DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHOro mnpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUWi, T[O3UTHBHBIX BHYTPEHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAKAAHCKOMN MO3ULUN 00YUAOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B  00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbL C  COLUMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOM rpakIaHCKOU HUJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHIMCKMX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITHUECKOIO TOBEICHNUS;

e CIOCOOHOCTH OLIEHMBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETMYECKOE OTHOLIEHWE K MHPY, BKIKOYAs OCTETUKY HAYyYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEC K pa3nuyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOp Oynymiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIEC KU3HECHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(U3UKM HA TPOTSKEHUU BCEH JKU3HM.

IKOJIOI'NYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HaHUE TJI00AIBHOIO
XapakTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHUE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHue OmNbITa NESITEIBHOCTH IKOJIOTUYECKOW HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKe.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKHM OCYIIECTBIATH MPOEKTHYIO U HCCIEAO0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OpMyNIHUpOBaTH M aKTyaJIH3UpoOBaTh  MpoOJeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENN AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKECHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPHUBAEMBIX
buU3NYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOLTUXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrlie ucciienoBarejiLbCKNe 1eHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU M METOJaMHU
buznyeckoil HayKu;



BIAJCTh  HaBBIKAMU  Y4EOHO-MCCIEIOBATECKOM W MPOEKTHOMN
NEATeTLHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOATEILHOMY TIIOMCKY METOJOB peIIeHUs 3amad  (pU3UIECKOro
coJiep KaHus, IPUMEHCHHIO Pa3IMYHBIX METOOB MMO3HAHMUS;

BJIAJCTh BHUJAMH JICATCILHOCTH II0 TIOJYYCHHIO HOBOTO 3HAHHMS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIe TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBIIATh TPUYMHHO-CIICJICTBCHHBIC CBS3M M aKTyaJIUM3WpOBaTh 3ajavy,
BBIJIBUTATh THUIOTE3y €€ pelIeHUsA, HaXOJAWTh apryMEHThl  JUIs
JIOKA3aTelIbCTBA CBOWX YTBEP)KICHM, 3a/JaBaTh MapamMeTpbl U KPHUTEPUU
pEIICHMS;

aHAJU3UPOBATh IIOJYUYCHHBIC B XOJI€ PCIICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX yCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATETLHOCTH, B TOM YHCJIC TIPH U3YYCHUHN (PUHKH;

JlaBaTh OIICHKY HOBBIM CHUTYaIIMSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTHh 3HAaHHS TI0 (U3MKE B MPAKTHYECKYHO 00JacTh
JKA3HEIESITCILHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;
BBIJIBUTaTh HOBBIC UJICH, TIpE/jIaraTh OpPUTMHAJIBHBIC TTOIX0/IbI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI THGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBIIATh IOUCK,
aHalln3, CUCTEMAaTU3allMi0 M HUHTEepIpeTaluio MH(GOPMalUu pa3INdHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALINH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lad C COOJIIoJeHueM TpeOOBaHUIM APrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popmaTax c
y4€TOM Ha3HayeHus: WHGOpMalMu M IIeJIeBOM ayAUTOpUH, BBIOHpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATU3AIUH.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe N1eiCTBHA:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (HU3UKM U BO BHE-YPOUHOMH
NeSITEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTyallMid M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaJIbHOU
paboTHI;

BbIOMpAaTh TEMATHUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJIeHa KOJUIEKTHBA,

OPUHUMATh IIJIW COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
JEHCTBUM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/I1aTh
pe3yNbTaThl COBMECTHOU PabOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYacTHHKA KOMAaHJIbI B
001U pe3yJibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEJIEHHWE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpAKEHHE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepcAJbHbIE YueOHbIE AeiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JEATEIILHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (hOPMYITHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENbHO COCTABJISATH TUIAH PEUICHUS! PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKON pabOThl ¢ YUETOM UMEIOUINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacIMpATh paMKH Y4eOHOTO ITPeAMETa Ha OCHOBE JIMYHBIX TPEANIOYTEHUI;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIL, MOIUOHAJIbHBbIN NHTEJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAIlUAM, BHOCUTb KOPPCKTUBLI B ACATCIIbHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIbHON peQIEKCMH KaK OCO3HAHUSA
COBEpIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh MPUEMBI pEIIEKCUH JJIs OLEHKU CUTYAllUH, BBIOOpA BEPHOTO
pelIeHus;

e YMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU aHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHMUMATH CeOsl, IOHMUMAsi CBOU HEJAOCTATKU U JIOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apryMEHTHl JAPYTUX MPH aHaIU3€ pPe3yIbTaToB
JeSITEIbHOCTH;

e IIpHU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B npornecce AOCTHMXKEHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke sl ypOBHA cpeaHero ooOmiero oOpa3oBaHHS Yy OO0yYarolUXcs

COBEPIIICHCTBYETCS OMOITMOHAIbHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOIIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B Ce0€;

e CAMOPETYJIUPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJCHUE, CIHOCOOHOCTh aalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOUYAOLIEN CTPEMIIEHUE K JOCTHKECHUIO LIEIN
U yclexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE NEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYTHX, YUYWUTHIBATH €ro MpPHU OCYIIECTBICHUH OOILIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

e COUMAJbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3YJIbTATDI

K xoHity oOydenus B 11 knacce npeaMeTHbIC pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



MOHUMATh POJIb (PU3UKU B IKOHOMUUECKON, TEXHOJIOTHUECKOM, COLIMAaTbHON
U 3TUYECKOHN cdepax NesATeIbHOCTH YeJIOBEeKa, pOJib U MECTO (DM3HKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJb ACTPOHOMHUHU B NIPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA U JANbHEHMIIEM HAayYHO-TEXHUYECKOM DPA3BUTHH,
3HAYEHUE OINMCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOTHOCTHYECKONW (PyHKIMN (PU3UUECKOW TEeOpuu — SICKTPOAMHAMUKH,
CHEIMATbHOM TEOpPUHM OTHOCUTEIIbHOCTH, KBAaHTOBOM (DM3HMKH, pOJIb
¢uznyeckoil Teopun B (HOPMUPOBAHUU MPEACTABICHUN O (PU3HUECKON
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHpa B O0OLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHHUN O IPUPOJE;
pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJienel (PU3NIeCKUX TeJ U MPOLIECCOB
(s1BJ€HUIT): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHMYECKHUE KOJEOAHMs, MaTeMaTHYEeCKH MAasTHUK, WACAIbHBINA
IPYKUHHBIA MAasiITHUK, rapMOHUYECKHE BOJIHBI, UJCabHBIN
KOJIeOaTeNbHbIA KOHTYp, TOHKAs JIMH3a, MOJIEJIEl aToMa, aTOMHOTO SApa U
KBAaHTOBOM MOJIC/IH CBETA;

paziuyuath YyCJIOBHUSL (TpaHULIbl, O0JACTH) MPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIB30BAHNS YACTHBIX 3AKOHOB;

aHAIM3UPOBAaTh U OOBICHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBIICHHUS,
WCIIOJNB3Yysl OCHOBHBIE IIOJOKEHUS W 3aKOHBI JJIEKTPOJAMHAMUKH U
CHELMAIbHOM ~ TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro  3apsiaa, cuina  Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJJIEMEHTE OJJIEKTPUYECKOM LENU CO CKOPOCTBIO
W3MEHEHHUS CUJIbI TOKA, OCTYJIATHI CIIEIIUAIIBHON TEOPUH OTHOCUTEIBHOCTH
OWHIITEITHA);

aHaJIM3UPOBATh U OOBSICHATh KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIOIb3YS
MOJIOKEHUS! ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
boToapdekra, mepBblil U BTOpOM NOCTyNaThl bopa, MpUHIKMI COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbI COXpPAHEHHUs 3apsA0BOrO U
MacCOBOT'0 YHMCEJI U DHEPTUU B SIEPHBIX PEAKLNAX, 3aKOH PAJUOAKTUBHOTO
pacrajna);

ONMKCHIBATH (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEITUYUHBI:
HaIpsKEHHOCTD JJIEKTPUYECKOTO MOJISA, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
NOJII, Pa3HOCTh MOTEHLUUAJIOB, AJIEKTPOABIKYINAS CHJIA, WHIYKIHS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, CHia AMIEpa, UHAYKTHBHOCTD,
NEKTPOJABIKYIASL CHJIAa CAMOMHIYKLIMH, 3HEPrus MarHUTHOTO ITOJIS
IIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUI UMITYJIBC, TIOJIHAS] SHEPTUS, SJHEPT U



MTOKOST CBOOOTHOM YaCTHIIBI, SHEPTUS W UMITYJIBC (DOTOHA, MACCOBOE YMCIIO
U 3apsif siApa, SHEPTHUS CBSI3U SIpa;

OOBSCHATHP  OCOOCHHOCTH  TPOTEKaHWUA  (PU3NYECKUX  SBIICHUA:
AIIEKTPOMArHUTHASL UHIYKIIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHus
BOJIH, Judpakuus, JTUCIEPCHUsi, T[OJHOE BHYTPEHHEE OTpa)kKeHHE,
doTornextpuaeckuii 3pdekt (hotorddexr), anpda- u 6eTa-pacmaisl aaep,
ramMmMma-u3ydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATBLHOTO aHATN3a U
paboThI J1a3epa;

ONpEENATh HaIpaBiICHUE WHIYKIMA MArHUTHOTO MOJISi MPOBOJHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia;

CTPOHUTH N300pakeHHe, CO3JaBAEMOE TNIOCKUM 3€pKaJioM, TOHKOM JTHH301,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKH;

MPUMEHSTH OCHOBOIOJATAIONINE ACTPOHOMUYECKUE MOHSATUSA, TEOPUH U
3aKOHBI JJIS aHaIM3a ¢ OOBSICHEHHS  (PU3MYECKUX  TMPOIECCOB,
MPOUCXOMSINUX B 3BE3MIAX, B 3BE3AHBIX CHUCTEMaX, B MEKTATAKTUICCKON
cpejie; ABUKEHUSI HEOECHBIX T, IBOJIIOLUHU 3BE3/] U BCelleHHOI;
MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUU, TPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJIYYEHHOM  3aBUCHMOCTH
(¢u3MUecKuX BEIMYMH B BHUAE TIpadukoB ¢ YYETOM aOCOIIOTHBIX
MOTPENTHOCTe  W3MEPEHW, JAeNaThb  BBIBOABI IO  pe3yibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBbIC M3MEPEHHS (U3MYECKUX BEIMYMUH, IMPU HTOM
BBIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OLEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTH OTBITHI TIO MPOBEPKE MPEIIONKEHHON TUITOTE3bI: TIIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYCHHBIC PE3yIbTaThl U JENaTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3HI,

OIMMCHIBATh METOIBI TTOTYUYEHUS HAYIHBIX ACTPOHOMHYCCKUX 3HAHUM;
coOJIr01aTh NpaBuiia 0€301acHOr0 TPY/la IPU MIPOBEICHUH UCCIIEI0BAHUI B
pamMKax  y4yeOHOro  OKCIEpUMEHTa,  TNpakKTUKymMa W y4eOHO-
WCCJIEIOBATENIbCKOM W TMPOEKTHOW JIEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pYAOBAHMUS;

pemarh pacy€THhle 3aJaud C SBHO 3aJaHHOW W HESBHO 3aJaHHOM
bu3nUecKoil MOJeNbl0: HAa OCHOBAaHWM aHadu3a YCJIOBHS BBIOWPATH
bu3ndecKkue MoOJen, OTBEYAlolue TPeOOBaHUSAM 3aJadyH, MPUMEHSTH
(bopMyIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAaThl (PU3NUYECKHUX TEOPH
IpU  HWCIIOJIb30BAaHUM MaTeMaTHYECKUX METOJOB pEIICHUS  3ajad,



MPOBOAUTH PacU€Thl HA OCHOBAHUHU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YUYETOM TOTyICHHBIX
pE3yJIbTATOB;

pemaTh KayeCTBEHHbIE 3ajauM, TpeOylollhe MPUMEHEHUsS 3HaHUU U3
Pa3HbBIX pa3leioB Kypca PU3MUKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
MpPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHUUYECKYIO
LEMOYKY PacCyXACHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3HYECKUe SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PAOOTHI U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOIECCOB;

MIPUBOJUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apYyOCKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYXkAIOIIETO MHUpPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJU3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M TTPOU3BOICTBEHHOM
JEATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C (PU3MYECKUMHU IMPOIECCaMU, C
MO3UIINHI SKOJOTHUUECKON O€30MacCHOCTH, MPE/ICTABICHUN O palliOHaIbHOM
MPUPOOIIOIH30BAHUM, & TAKKE Pa3yMHOM HCIOJIb30BAHUU JTOCTHXKCHHM
HAyKd W TEXHOJOTUW JUIsl JajJbHEHINEero pa3BUTHUA YEJIOBEUYECKOTO
00IIIeCTBA;

NPUMEHATh Pa3IuyHble CrOcoObl paboThl ¢ MHpOpMaLUUEd (PU3NYECKOTO
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTU, TIPU ITOM HCIOJIb30BaTh COBPEMEHHbIE WH(MOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TEpPepabOTKH M TpEeAbsBICHUS Y4eOHOU U
HAyYHO-TIOMYJISIPHONU WH(GOPMAITUH, CTPYKTYPHUPOBAHUS ¥ UHTEPIPETAIINH
uH(OpMAIMH, TONYYCHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHANMM3UPOBaTh  MOJIydaeMyr0  HWH(OpManuio ¥ OIEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHUW, TaK U HA OCHOBE
aHalIM3a UICTOYHUKA HMHPOpMaALIUY;

TIPOSIBIISITh OpraHU3aIMOHHBIC U M03HABATEIILHBIE yMEHUS
CaMOCTOSITETILHOT'O MPUOOPETEHUSI HOBBIX 3HAHUI B IIPOLIECCE BHITTOJIHEHUS
MIPOCKTHBIX M YUeOHO-UCCIIEA0BATEILCKUX padOT;

paboTaTh B TpPyNIe C HCIOIHCHHUEM pPa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy IPYMIbI, PAllMOHAIBLHO PACIPEACIISITh ACATEILHOCTD
B HECTaHJApPTHBIX CHUTYaIMSIX, aJICKBATHO OLICHUBATh BKJIAJ KaXXJOT0 W3
YYaCTHUKOB TPYTIIBI B PEIIICHUE PacCMAaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIMIO K Oyayied mpodheccuoHaaIbHOU AeSTENHHOCTH IO
CHEIHUATBHOCTIM (hU3UKO-TEXHUYECKOT0 TIPOQHIIS.
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AHanuTMUYecKana cnpasBKa K paboueii nporpamme no ¢pusnke
Paboyaa nporpamma no ¢u3mke gna 11 Knacca coctaBneHa ¢ yyeTom paboueit nporpammol
BOCMUTAHMUSA.
BocnuTtaTenbHbIi NoTeHUMan AaHHOro yyebHoro npeameta obecrneyvBaeT peanusaumio
cnepyowmx Lenesbix NPUMopuUTeToB BOCNUTaHMA o0byyatowmxca O00:
1. Pa3BuTME LEHHOCTHOrO OTHOLLEHMUA K CemMbe KAK 2/a8HOU onope 8 HU3HU 4Yesn08eKka U
UCMOYHUKY €20 cHacmo*.
2. Pa3BUTME UEHHOCTHOTO OTHOLWEHWA K TPyAy KaK OCHOBHOMY CMOCOBY AOCTUMKEHMUSA
YKM3HEHHOro 6narononyymMa 4YesnoBeKa, 3a/70ry €ero YycnewHoro npopeccMoHaNbHOro
camoonpeaeneHuns n oWwyLLEHUA YBEPEHHOCTM B 3aBTPALLHEM AHE.
3. Pa3BuTME LEHHOCTHOTO OTHOLLEHUA K cBoemy OTeyecTBy, cBOe Manoi n 6onbloi PoanHe
Kak MecTy, B KOTOPOM 4YesioBEeK BbIPOC M MO3HaN nepsble PagoCcTU M Heyaayu, KoTopas
3aBellaHa eMy npegKamum U KOTOpYHo HYXHO obeperaTb.
4. Pa3BUTME LLEHHOCTHOrO OTHOLIEHMA K NPUPOAE KAaK UCTOUYHUKY KU3HWU HA 3em/ie, OCHOBe
CaMoro ee CyLLeCTBOBAHMSA, HYXKAAIOLWLENCA B 3aLMTe U NOCTOAHHOM BHUMAHUM CO CTOPOHbI
YyenoBekKa.
5. Pa3BuTME LLEHHOCTHOIO OTHOLWEHUA K NpUpode KaK UCMOYHUKY JCU3HU HA 3eMiie, OCHO8e
camoco ee cyuecmeoeanust, Hyofcdaiow;ezlc;z 6 3auyume U nOCMOAHHOM 6HUMAHUU CO CNMOPOHbI
yenoeeKa, K 3HAHUAM KAaK UHMENLIeKmYalbHOMY pecypcy, obecneuusaroujemy Oyoyujee
yenoBeKd, KaKk pe3yivmamy KpOnomiueo2o, Ho Y8I1eKamelbH020 YieOH020 mpyod;
6. Pa3BWTME LLEHHOCTHOrO OTHOLWEHMA K 3HaHMAM KaK MWHTENNEeKTyaslbHOMY pecypcy,
obecneumBatolLemy byayliee YenoBeKa, KaK pPe3ynbTaTy KPOMNoOTIMBOro, HO YBAEKaTENbHOIO
y4yebHoro Tpyaa
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