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NOSICHUTEJbHASA 3AIMMUCKA

[Iporpamma 1o (u3uKe Ha ypOBHE CPEIHEro obuiero obpa3zoBaHUA
pa3paboTaHa Ha OCHOBe MONOXKEHUH W TpeOOBaHMA K PE3yNbTAaTaM OCBOCHNA
OCHOBHOI1 00pa30BaTeIbHOl IPOrpaMMbl, MPeICTaBICHHBIX B ®dI'OC COO, a Takxe
¢ yuétom (QenepanbHoil paboyeil NpPOrpaMMbl  BOCTWTAHUA U KoHuemnmu
nperofiaraHus yuebHoro npeamera «®usuka» B 00pazoBaTeNbHEIX OPraHM3aANHAX
Poccniickoii Demepaliii, peau3yoLX OCHOBHBIE 00pa30BaTEeIbHbIE IPOrPaMMbl.

[TporpaMma 1o GU3HKe ONpezieliseT 00sM3aTelbHOe NPEAMETHOE COEPKAHHE,
YCTAHABNIUBAET PEKOMEHIYEMYHO NOCIeI0BATEeIbHOCTE H3YHCHUA TEM U PasieioB
yqe6HOrO MpeMeTa ¢ YUETOM MEXMpPEIMETHbIX W BHYTPHIPEAMETHBIX CBsi3el,
noruku  ydebHOro mporecca,  BO3PACTHBIX ocobeHHOCTEH  00Y4arOIHXCA.
[lporpaMMa 10 ¢H3MKe [aéT MpeJCTAaBNeHHE O LCMAX, CONACPKaHMH, ob1eit
CTpaTeruu Oﬁy‘—leHHﬂ, BOCIIMTAHKUA W pa3sBUTHA 00y4alonIuXCcsa  CpeaCcTBAMU
y4ebHoro npeaMeta «Du3uka» Ha yrayOIEHHOM ypOBHE.

Usyuenne kypca GU3MKW YriayOn€HHOro YpOBHS MO3BOJIACT peall3oBath
331841 IPoeCCHOHANbHON OpUeHTallHH, HAaNpaBIeHO Ha CO3/AHME YCTIOBUIA 1Uist
pOsiBlIeHUst CBOMX MHTEJUICKTYallbHbIX W TBOPHECKHX CTIOCOOHOCTEH KAKIABLIM
00yualomMMCs, KOTOpble HEOOXOAUMbI Ul  HPOLOJIKEHIA obpa3oBaHus B
OpraHM3aiuax TpodeccHoHaNTbHOro 00pasoBaHus MO - pasiIMHHBIM bu3MKO-
TEXHUYECKUM U MHKEHEPHbIM CIICLHATbHOCTSM.

B nporpamme mo GpU3nKe ONpeaesioTes MIaHHpYeMble Pe3y IbTaTbl OCBOCHNA
Kypca (U3MKH HAa YPOBHE CPEIHEro obuiero 006pa3oBaHusd: JTMYHOCTHBIC,
MeTarnpeaMeTHbIe, — [PeIMETHBIC (Ha  yriyOn€HHOM yposhe). Hay4no-
METOIONOTHYEecKOil OCHOBOH [uist  paspaboTKu TpeGoBaHui K JINUHOCTHBIM,
MeTarnpeAMeTHbIM W HNPCAMETHLIM pe3yibTaram oby4daromuxcs, OCBOURIINX

porpammy 110 (GU3KKe Ha YPOBHE CPEIHETO o61ero 00pa3zoBaHuA Ha YTIIyONEHHOM
ypUBHC, ABJIACTCA CPICTCM]IO*HGHT@HLHOCTHLII‘R MoaxXomn.

[Tporpamma 1o pu3MKe BKIOHACT:

MaHupyeMbie pe3ybTaTbl OCBOCHHU Kypca du3KKH Ha yrIyOIEéHHOM YPOBHE,
B TOM dHcIIe MpeaIMeTHbIe pe3yIbTaThl M0 rojiaM 00yueHUS,

cojepkanue yueOHoro npeamera «Duzuka» no ronam odyqdeHHs.

[Tporpamma 1o (U3MKE HMEET MpuMepHBIll XapakTep M MOKeT ObITh
MCTIONb30BAHA YUUTEISAMH (PH3HKK JUlsi COCTaBIeHUS CBOUX pabouux Mporpamm.

TIporpaMma 1o Gpu3HKe He CKOBBIBAET TBOPHUECKYIO WHUIMATHBY y4HuTeled 1
[PEJOCTABIACT BO3MOKHOCTH Al pealnsaliii pasAMYHBIX  METOIMYECKHX
MOIXOZOB K NpENofaBaHUI0 (U3MKU Ha YrmyONEHHOM ypOBHE TpH YCIIOBHH
coxpaHeHHs 00s3aTelbHON YacTH CONCPKAHUS Kypea.

dusuka Kak Hayka o HamOomee oOWMX 3aKOHAX MPUPOJLL, BRICTYNAsA B
KauecTBe yd9eOHOro mpeaMera B Lkolle, BHOCHT CYILLIECTBEHHBII BKIIAJl B CUCTEMY



3HaHH 06 oKpykaroteM Mupe. IHKonbHbI Kype (pusuku — cucTeMooOpasyrounit
JUISL eCTECTBEHHO-HAYUHBIX Y4eOHBLIX MPEMETOB, OCKOIbKY (u3nUecKne 3aK0OHbl
lekaT B OCHOBE IIPOLECCOB M ABIEHHI, W3YYaeMbIX XHUMHEH. ouosorueii,
dusuueckoit reorpadueil M acTpoHOMHEH. Ucnoap3oBaHue U aKTHBHOE
npuMeHeHue (UIMYSCKUX 3HAHUI ONpEenuio Xapakrep H OypHOe pa3BUTHE
pa3Ho06pa3HbIX TeXHOTOTHH B chepe IHEPreTHKH, TPAHCTIOPTA, OCBOSHI KOCMOCA,
MOMYYCHHS HOBBIX MAaTepHANOB C 3aJaHHBIMU CBOHCTBAMH. Usyuyenue GHU3NKH
BHOCHT OCHOBHOI1 BKJan B (GOpPMHPOBAHHE €CTECTBEHHO-HAY4YHON KapTHHBI MHUPa
obyyaromerocsi, B GopMupoBanue yMeHUM IPUMEHATh Hay4HBIH METOJ IMO3HAHMSI
NP BBIITOJHCHHNA UMH yueOHBIX ucene10BaHHA.

B 0cHOBY Kypca (pM3HKH Ha YPOBHE CPEJHEro 001Iero o6pa3oBaHUs MOIOKEH
sl Mieil, KOTOPBIE MOYKHO PACCMATPUBATh KaK MPUHLIHIIBL €I0 MOCTPOCTIHAL.

Hoea yenocmmnocmu. B cooTBeTCTBUM € HEW Kype sBIACTCA JIOTHICCKH
3aBepIUIEHHBIM, OH COIEPKMT MaTepHal U3 BCeX pasieiion (U3HMKH, BKIKOYaAET Kak
BOTPOCHI KJIACCHYECKOil, TAK ¥ COBPEMEHHOM (GH3HKH.

Hoesn cenepaiuszayuu. B COOTBETCTBHH C Hell marepuan Kypca (QU3HKH
00beMHEH BOKpYr (u3MuecKux Teopuid. Beaymum B Kypee ABACTCH
hbopMHpoBaHHE NpPeACTABIeHNH 0 CTPYKTYPHBIX YPOBHAX Matcpu, BEILIECTBE U
noe.

Hoes zymanumapuzauuu. EC peannsamysa TpeAnonaracT HCTOIL30BAHUC
ryMaHUTApHOro MOTEHIHANA (U3MYECKOH HayKH, OCMBICICHHE CBIASH DasBHINA
(QU3UKK C pa3BUTHEM OOILECTBA, @ TAKIKE ¢ MUPOBO33pEHHICCRIMIL, HpPaBCTBEHHBIMH
1 SKONOrHYECKUMH MPOdIeMaMu.

Hoes npuraadnoi nanpaeiennocmu. Kype Qusmky yrayOnéHHOro ypoBHs
[pearnosaraeT 3HaKOMCTBO ¢ IIMPOKUM KPyroM TEXHHYCCKUX H TEXHOJIOTHYECKHX
TIPHJIOKEHUH H3YHIEHHBIX TEOpHH W 3aKOHOB. [lpu »TOM paccMaTpHBAKOTCA Ha
ypOBHE OOWIMX TMpPEICTABJCHUH # COBPEMCHHbBIC TEXHHHCCKHE yCcTpoiicTBa, U
TEXHOJIOI'MH.

Hoes IKoq02u3auuu  Pealu3yeTcs TMOCPeJCTBOM BBEACHHA OJICMEHTOB
COJIEp/KAaHMs, TMOCBAIIEHHBIX — SKOJOrMICCKUM npoGieMaM  COBPEMCHHOCTH,
KOTOpble CBs3aHbl C Pa3BUTHEM TEXHUKHM H TEXHOJIOTHI, a TakyKe 00CYKIeHUS
npo6ieM paloHAIBHOTO MPUPOA0TI01b30BaH A 1 9KOJIOTHYECKOH 0e30MacHOCTH.

OcBoeHHe coep KaHis MPOrpaMMbl 1o GU3NKe J0IIKHO ObITh MOCTPOSHO Ha
IPMHLMIAX CHCTEMHO-JeATEIBHOCTHOTO IOJXOAA. Jlnst pU3MKK peaid3alus ITUX
MPUHIANOB GasHpyeTcs Ha HCMO/b30BAHAN CAMOCTOATEILHOTO SKCIIEpPUMEHTa KakK
nocTosHHO neifcTBytomiero ¢akropa ydedHOro mnpouecca. Jlnst yriiyOnéHHOTO
YpOBHSI — 3TO CHCTeMa CaMOCTOATE/ILHOTO YyUeHHUYECKOro IKCMEepPUMEHTa,
BKJIHOHAOLICT O (prHTEUIbeIe yLIEH!’ILIECKHE OIILITBI TIPpH H3YICHHH HOBOT'O
MaTepHaia, 1abopaTopHbie PadOTLI 1 paboTh! HpaKTUKyMa. IIpu 5TOM BO3MOZKHBI



7Ba criocoba peanuszauuu GU3MIECKOro MPakTHKyMa. B mepBom cnyuae mpaktukym
npooautcs nubo B konue 10 u 11 kmaccos, aubo mociie 1epBOr0 U BTOPOro
MOJNYTOAMH B KayKJOM M3 dTHX K1accoB. Bropoii ciocod — 310 nHTerpamus padot
MPAaKTHKYMa B CHCTEMY J1aDOpaTOpHBIX paboT, KOTOpbIE MPOBOAATCH B IIPOLIECCE
U3yueHus pasnena (remer). [Ipu sTom moa paboTamMy MpaKkTHKyMa MNOHUMAETCA
CaMOCTOATEeNNbHOE HUCCIIeJOBaHHeEe, KoTopoe MNpOBOANTCHA Imo PYKOBOIACTBY
CBEPHYTOro, 0000WEHHOT0 BUIA 6e3 NoWAaroBoi HHCTPYKLIHH.

B mporpamme 1o (u3MKE CHUCTEMA YYEHHYECKOrO 3IKCIHEPUMEHTA,
71200paTOPHBIX paboT M MPaKTHKyMa MpeicTaBleHa eIHHBIM repeduneM. BruiGop
TEMAaTHKU I STHX BHUJOB YYEHHYECKHUX TMPaKTHUECKHUX padoT OCYIUEeCTBISAETCS
y4acTHUKaMH 00pa30BaTebHOIO Mpoliecca UCXO/IA U3 0COOEHHOCTEH M0YPOYHOTO
MJIAHUPOBAaHUS M oOcHaueHus kaduHera ¢usuku. Ilpu sTomM obecreunBaeTcs
OBNlaZicHHe OO0Y4YarOLIUMHCA YMEHUSAMH MPOBOAMTBH MPAMBIE M KOCBCHHBIC
M3MEPeHUsl, MCCIe/I0OBAHUs 3aBMCUMOCTEH (H3MYECKUX BENWYMH M TIOCTAHOBKY
OMBITOB 110 MPOBEPKE NMPEAJIMKEHHBIX THITOTES.

bosblioe BHUMaHWe yAeaseTcs PeleHUI0 pacy€THBIX U KaUeCTBEHHBIX 3a/ay.
l—[pH OTOM AJIiA paC‘—IéTHbIX 3a4a4 [MPpHOPHTCTOM ABJIAKOTCH 3a/la4H € ABHO 38]181-11-[0?1
H HEABHO 3aJaHHON (PU3HYECKONH MOJIENbIO, 03BOJAIOLINE IIPUMEHATh H3YYE€HHbIC
3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjela Kypca, TaKk U HHTETpUPYA
NpUMeHeHUe 3HAHUI U3 pa3HbIX pa3/ienoB. /IJ1s KauecTBeHHBIX 3aJ1a4 PHOPUTETOM
SIBISIFOTCSL  3alaHUsl Ha oOOBACHeHHe/TIpelcKa3aHUe MPOTeKaHHd (PU3MUeCKHX
SIBIIEHUH W TIPOIIECCOB B OKPYKAOLIEeH Ku3HHU, TpeOyrouine BoiOopa (Gpunueckoii
MOJIEIH U1l CUTYaLHH IIPAKTHKO-OPUEHTHPOBAHHOIO XapaKrepa.

B cootBetcTBuU ¢ TpedoBaHUAMH PI'OC COO K MaTepHaibHO-TEXHUUECKOMY
obecrieueHUIO yq66HOFO Impolecca Kypc (1)”'3[/”\’14 }fFﬂy6ﬂéHHOFO YPOEBHA Ha YPOBHE
cpenHero oduero o0pa3oBaHUA [JOJUKEH H3y4aTbed B YCIOBHAX IMPEAMETHOIO
kabunera. B kabunere ¢u3uku a0kKHO OblTh HeoOXoauMoe sabopaTopHoe
UGUPyJJ,UBaHl/lC JAJ13 BbITIOJIHCHKMA YKasaHHblA B 11PpOl paMMe 110 (l)kljifll(\) YHCHHACCNA
OTBITOB, TAOOPATOPHBIX PadOT M paboOT MPaKTHKYyMa, a TaKKe IEMOHCTPALIMOHHOE
00opya0BaHHKeE.

JleMoHcTpallMOHHOE 000pyaoBaHHEe (OPMUDPYETCsT B COOTBETCTBHH C
MPUHIUIOM MMHHMMAJbBHOH  JOCTATOYHOCTH U ODecrne4yrBaeT TMOCTAHOBKY
MepeurciIeHHsIXx B MporpamMme 1o (GH3UKe KIIOUEBLIX IeMOHCTPALMM 1
MCCNEeTOBAHMUSA  M3Yy4aeMbIX  fABJIEHUHM W [POLECCOB, OMOUPHYECKHX |
(yHIaMEeHTAIbHBIX 3aKOHOB, HX TeXHUYECKHMX NMPUMEHEHHH.

Jlaboparopnoe oGopynoBaHHe sl YYEHHYECKHMX TIPAKTHYECKHX paloT
GopMupyeTcs B BUAE TEMATHUECKUX KOMILJIEKTOB M obecriedmBaeTcsi B pacuére
OZHOTO KOMIUIEKTa Ha JBYX oOyyawouuxcs. Temarnyeckne KOMIJICKTbI
JdaboparopHoro o0Opyl0oBaHUs J0JAKHbl OblTb I[MOCTPOCHbI HAa KOMIUIEKCHOM



MCTIONIb30BAHMM aHAOIOBBIX W UM(POBLIX NPHOOPOB, @ TaKKE KOMITBHOTEPHBIX
U3MCPHTEJIbHBIX CHCTEM B BM/E LM(POBBIX J1ad0paTopui.

OCHOBHBIMHU LleNIIMU U3yUeHUs GU3UKK B 0011eM 00pa30BaHUH SBISIOTCS:

(GopMHUpOBaHHe HHTEpeca M CTPeMJIEHHS OOYYAIOIMXCA K HAYYHOMY
H3yYEHUIO TPHPOABI, PAa3sBUTHE WX  HMHTC/ICKTYalbHbIX H  TBOPYECKMX
crocobHOCTeI;

pa3sBUTHE TPeACTABJIEHUH O HAyYHOM METO/E TMO3HAHUS M (POpPMHpOBaHMUE
UCCIIeTOBATEILCKOr0 OTHOLICHUS K OKPYYKAFOIIUM SBJICHUAM,

(hopMupoBaHe HAYYHOr0 MHPOBO33PEHHs KaK pe3yabTaTa H3YYeHHs OCHOB
CTPOEHHUS MaTepUM U PYHIAMEHTANIbHBIX 3aKOHOB (DU3UKU;

(opmupoBaHue ymeHHiT 0OBICHSTH ABJEHUS C UCTIONL30BAHUEM (DH3UYECKUX
3HAHUH U HAay4YHBIX JI0Ka3aTebCTB;

dopmupoBanue npenctaBienuit o ponu GUIMKH s PasBUTHA JPYIUX
€CTECTBEHHbIX HaYK, TEXHUKH M TEXHOIIOTHIA;

pa3BHUTHE npeacTaBleHuil o BO3MOJKHbIX chepax  Oynyuleit
npo(ecCHOHANBHON  NeATE/IbHOCTH, CBS3aHHBIX ¢ (U3HKOH, MOJArOTOBKA K
JajibHeHeMy 00yueHHIO B 9TOM HalPaBJICHHUH.

JlocTiKeHue ITUX 1eneil obecrneynBaeTcsl pelleHneM ClIeIyVIOLKMX 3a1au B
MpOoLECCe H3YUEeHHU Kypca GU3MKH HA YPOBHE CPeIHEro olIero oopa3oBaHus:

NpHOOPETEeHHEe CHCTEMBI 3HAHMH 00 OOLIMX (PH3UUECKHUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TeOopHsX,  BKIOUas  MEXaHHKY, MOJISKYJISIDHYIO  (DH3HKY,
3JIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U AIEMEHTHI acTPO(MHU3IUKH;

(hopMHUpOBaHHe YMEHMIT MIPUMEHATL TeOpeTHYEeCKHe 3HAHUS A 00BIACHEeHHs
(1)”3HI‘IECKHX SABJIEHHH B npupoae U Oiasd IMPHUHATHA HpPaKTHYEeCKHX PBLUEHI/IIVT B
ITOBCEAHEBHOM KHU3HH;

OCBOEHHE CI10COO0B PeLLEeHHUs Pa3IMYHbIX 337134 C IBHO 3aJaHHOH (puU3HYecKoii
MOJICNIbIO, 3aja4d, I0Jpa3syMEBalOMUX CaMOCTOSATENIbHOE CO3JaHue (PU3MYECKON
MOOCITH, ﬂ,E[CI{BaTIIOﬁ YCIIOBHAM 3anda<i, B TOM HHCIC 3aJat HHKCTHICPITOTo
Xapakxrepa;

NMOHUMaHHe (U3HYECKMX OCHOB M [PHUHUMIIOB JICHCTBUS TEXHUYECKHX
YCTPOICTB U TEXHOJIOTMHYECKHUX [TPOLIECCOB, MX BJIMUSHUS HA OKPYIKAIOLIYIO CPeIy;

OoBIaJeHHEe METOAJaMH CaMOCTOATCIbHOIO IUTAaHHPOBAHHUA W IPOBEACHHA
Gu3MUEeCKUX  OKCMEPHUMEHTOB, AaHalu3a M  HHTEepHpeTaudd  HH(OPMAILHH,
OIpeJeNeHNs JOCTOBEPHOCTH MOJYUEHHOTO Pe3yIbTaTa;

co3gaHHue _YCJIOBI/[I;'I A1 pa3sBUTHA YMGHHﬁ I'IpOeKTHO-I/ICCHGJIOBEITCII])CKOH,
TBOPYECKOM JeATeIbHOCTH;

pa3BUTHe MHTEpeca K chepam npodeccHoHaTbHOM AeATeNTbHOCTH, CBA3aHHOI
¢ (PU3UKOIA.



B coorserctBun ¢ Ttpebopanusimu PI'OC COO yrayonéHHBIN ypOBeHDb
U3ydyeHHs ydeOHoro mnpeamera «®Pu3MKa» Ha ypOBHE cpeaHero oduwero
o0Opa3zoBaHud BbIOMpaeTcsd OOVYAIOWUMUCY, TJIAHUPYIOMIUMHU  [POJOJIKEHUE
00pazoBaHusl MO CIIELHATBHOCTIM (PU3HKO-TEXHUUYECKOTO MPOdHIIs.

Ha m3yuyenue ¢pusukn (yrayOnéHHBIN ypoBEeHb) Ha YPOBHE CpeIHEro o0IIero
oOpaszoBanus orBonutcs 136 yacos: B 11 knacce — 136 vacos (4 yaca B HeJlel0).

[Mpennaraemeiii B mporpamMme no ¢u3uke rMepededs J1aboOpaTOpPHBIX U
MpaKTUYeCKUX pabOT sBISETCAd PEKOMEHIOBAHHBIM, YYHUTENb MAellaeT BBIOOP
IPOBCACHHUS J1abOpaTOpHbIX paboOT ¥ OMBITOB ¢ Y4ETOM HHAMBHIYaIbHBIX
ocobennocTell oOyUarommuXcs.



COAEP/KAHHUE OBYYEHMUWS

11 KJIACC

Pazaen 4. DiekTpoanHamMuka.

Tema 4. Mazriumnoe noe.

BsaumonelicTBUE MOCTOSIHHBIX MACHUTOB M [POBOJHHUKOB C TOKOM.
MaruutHoe none. Bexkrop MarHuTHONH WHAYKIMU. TIpHHLMI CYHEPIHO3ULH
MarHUTHBIX NoJiel. JIMHUKY MarHUTHON UHIYKIIUHA.

MarunuTHoe mone NpoBOAHHKA ¢ TOKOM ([IPAMOro MPOBOJHMKA, KATYLIKH W
Kpyrosoro sutka). OmnsiT DpcTena.

Cuna AMnepa, e€ HanpaBJeHHUE U MOAY/Ib.

Cuna JlopeHua, eé HanpagjieHde U MOAYIb. JBWKEeHUE 3apSIKeHHON YaCcTHLILI
B OJHOPOAHOM MAarHMTHOM I10JIC. Pabora cuibl HopeHua.

MarnuTtHoe none B BewecTse. PeppoMarHeTHKH, Napa- ¥ JHaMarHeTHKH.

Texnuyeckue yCcTpoHCTBA M TEXHOJOTUYECKHE TMPOLECCHI: TMPUMEHEHHE
MIOCTOSHHBIX MAarHMToB, 3JIEKTPOMArHUTOB, TeCTep-MYJIbTUMETP,
SIEKTPOIBUTATENE SIKOOH, YCKOPUTEH dIeMeHTAPHEIX UACTHIL.

Hemoncmpauuu.

KapruHa  JMHUMHA  MHAYKUMM ~ MAarHMWTHOIO 1108 [I0JIOCOBOIO U
HO,U,KOBOOGPaBHOFO [MTOCTOAHHBIX MarHuTOB.

KapruHa nuHUA MarHMTHONH MHIAYKLUHH T10JIs AJIMHHOTO MPSMOI0 IPOBOJIHHUKA
M 3aMKHYTOI'0 KOJIBLIEBOI'O IIPOBOJAHUKA, KATYLIKH C TOKOM.

B3anMoaeicTBIE IBYX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JleiicTrue cunbl JlopeHna Ha HOHBI AEKTPOITUTA.

HabGmoaenune aBuxKeHUs MyydKa 3ICKTPOHOB B MarHUTHOM ITOJIE.

[MpuHumn JelcTBUSA IEKTPOU3IMEPUTEIBHOIO npudopa
MaFHI/ITOBJIeKTpH‘IeCKOI\/JI CHCTCMEI.

Yuenuueckuit 3kcnepumenm, nadopamopusie padomot, NPAKMUKYM.

HccnepoBanue MarHMTHOIO 110J1s1 IOCTOSIHHBIX MarHUTOB.

HcciienoBaHue CBOUCTB (peppoOMarHeTUKOB.

WccrienoBanue NeiCTBUS TTOCTOSHHOTO MarHUTa Ha PaMKy € TOKOM.

M3mepenue cuitbl AMrepa.

M3yyeHue 3aBUCUMOCTH CUJIbI AMIIEPA OT CHJIbI TOKA.

Ornpenenenue MAarHUTHON HHIYKLIUKY Ha OCHOBE H3MepeHHUs Cuilbl AMnepa.

Tema 5. Daekmpomazuumnan uHOYKuUA.



slBieHne ONEKTPOMArHUTHOM MHAYKuMH. [loTOK BekTOpa MarHMTHOM
unaykuau. DJC upAyKUMH. 3aKOH 37eKTPOMAarHUTHOM uHaykuuu Dapajes.
Buxpesoe aektpuueckoe noie. Toku @yko.

2JIC MHAYKUMM B MPOBOJAHHUKE, ABHKYLIEMCS B OJAHOPOAHOM MArHHTHOM
moJe.

[IpaBuno Jlenua.

MunykruBHocTs. KaTylika WHAYKTUBHOCTH B IeNH TMOCTOSHHOTO TOKA.
Aenenue camouHaykuuu. IJ1C caMOHMHIYKIIHH.

DHeprust MarHUTHOTO T0JIA KaTYILIKH ¢ TOKOM.

3ﬂ€KTpOMaFHI/ITHO€ [oJe.

Texnuueckue ycTpolcTBa M TeXHOJOIMYECKHE IMPOLECChl: HHAYKLUHUOHHASA
Teyk, CONeHOMUL, 3aLUTA OT IeKTPU3ALMUU Tl IPU ABHIKEHUM B MATHUTHOM I10JIe
3eMuTH.

Hemoncmpauuu.

Ha6ﬂI'Oﬂ€HI/l€ ABIICHHWA 3ﬂ€KTpOMaFHHTHOﬁ WHAYVKIHHA.

Hcenenosanne 3aucumoctd DJIC MHAYKUMM OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[lajiene Maruura B aJllOMUHKEBON (Me1HOI) TpyOe.

SIBneHuUe caMOUHAYKLHH.

MCCJ’[E,H,OBE[HHQ 3aBHCHMOCTH 9J_IC CAMOHMHAYKIHH OT CKOPOCTH H3MCHCHHA
CHJIBI TOKA B LICITH.

Yuenuueckuii ykcnepumenm, aadpopamopHsie padomot, NPAKMUKYM.

Mcenegopanue siBJeHUS 31eKTPOMArHUTHOM UHYKIHH.

OnpepeneHue HHAYKLUMY BUXPEBOIO MATHUTHOIO T10JIS.

HccenenoBanue sBJIEHUSA CAMOUHYKLIHH.

COopka MOJIelId 3JIeKTPOMArHUTHOIO reHeparTopa.

Paszaen 5. Konebaunsa n BosiHbI.

Tema 1. Mexanuueckue Koaebdanua.

Kone6arensnas cucrema. CeoGonnbie konebanus.

["apmoHuveckue konedOaHus. KuHemMaTHyecKoe W IMHAMHMYECKOE OIMCaHue.
DHepreTHUECKOe OMHCAHMe (3aKOH COXpaHEHHs] MeXaHM4YecKoH sHepruu). Beison
JUHaMHY€CKOI'o OINHCaHHUA MNpMOHHYECKHX kosie0aHuil U3 UX SHCPICTHUYCCKOTO H
KHHEMATHYECKOI'O OMUCAHHUS.

Ammnutyaa u ¢asza kosnedanuii. CBA3b aMIUIMTY/bl KOJIECOAHHH HCXOHOM
BEJTMYMHbBI C aMIJIHTYAaMU Kolle0aHuil e CKOPOCTH U YCKOPEHHUS.

[lepon u yacrora kojieOGauuii. Ilepuon MmanbiX cBOOOAHBIX KoseOaHUIi
MareMaTHueckoro MasTHuka. l[lepuoa cBOOOMHBIX KOJeOaHUH MPYKUHHOIO
MasiTHUKA.



[ToHsiTHe 0 3aTyxarwlux Koaebanusx. BeiHykaeHHble KoneOanus. Pesonanc.
Pesonanchast kpuBas. BnusgHHe 3aTyxaHHsi Ha BMJ PE30HAHCHOH KPHBOIL.
ABTOKOI€0aHHUS.

TexHuueckue yCTPOMCTBA M TEXHOJIOIMYECKHUE MMPOIECCHI: METPOHOM, Yachl,
Kauesu, My3bIKaabHble HHCTPYMEHTHI, celicMorpad.

ﬂemoucmpaquu.

3anuck Kos1e0aTebHOTO JIBHKEHUS.

Halnronenue He3aBUCUMOCTH MepHoda MalblX KojaeOaHHUH rpys3a Ha HUTH OT
AMIUTUTY bl.

Mcenenoranue 3aTyxaroUMX KonedaHHi 1 3aBUCUMOCTH MepHo/1a cBODOHBIX
KoJIeOaHUIi OT COLIPOTUBIICHHUA.

Wccnenoanue xoneGaHuif rpy3a Ha MAacCHBHOW TPYXKHHE C LENbHO
(dbopMUpOBaHHA ITpeAcTaBIeHUH 00 UIeanbHOM MOJeIH NPYKMHHOTO MasTHHUKA.

3aKOH COXPaHEHUs FHEPrUM IIPU KoJleOaHUsX I'Py3a Ha NPYKUHE.

WccnenoBaHne BEIHYAKACHHBIX KoeOaHMI.

HabGnonenue pesoHanca.

Yuenuueckuit ykcnepumeHm, 1a00pamopHboie paoomst, NPAKMUKYM.

W3mepenue nepuona cBOOOJHBIX KoJAeOAHWH HHUTAHONO H MPYKHHHOTO
MasiTHUKOB. '

M3ydeHue 3aKOHOB JBHKEHHA Tela B X0/1€ KojaeOaHHH Ha YIIPYTOM MOJBece.

M3ydyeHue NBHKEHUS HUTAHOTO MasTHUKA.

[IpeobpazoBaHue YHEPTHH B NPYKUHHOM MasTHHKE.

MccnenoBanue yObIBaHMs aMILTUTY/IbI 3aTYXaIOLIUX KoeOaHuH.

VccnenoBanue BIHYKAEHHBIX KOJIeOaHUI.

Tema 2. Dn1ekmpomMazHuUmMHbIE KOJICOAH UA.

KonebatenbHpiii koHTyp. CBOOO/IHBIE 31€KTPOMAarHUTHBIE KonebaHus B
HaeanbHOM KoJiebarenbHoM KouType. ®opmyna Tomcona. Cesi3b aMIUTUTYbI
3dpsijla KOHAEeHcaTopa C aMHﬂl’lTyﬂOﬁ CHJIbI TOKA B KOJ’ICG&TCHBHOM KOHTYpPC.

3aKOH COXpaHEeHHUS HEPIUU B U/l€alIbHOM KoJicOaTe/IbHOM KOHTYPE.

3aTyxarorue 3JEKTPOMArHuTHbIE KoJIeOaHHsl. Briny:kneHHble
3IEKTPOMArHUTHbIE KOJieOaHH.

[TepeMeHHBINH TOK. MOIIHOCTh TMEPEMEHHOI0 TOKa. AMIUIMTYAHOC H
NeHCTBYIONEE 3HAYeHHe CHJIbl TOKa M HampsUKeHUs NpU  PasiM4HON  (opme
3aBUCHUMOCTH MEPEMEHHOI0 TOKA OT BPEMEHH.

CunycouaanbHblii nepemMeHHbIH TOK. Pe3ucTop, KOHAEHCATOp M KaTyllka
MHYKTHBHOCTH B LIENH CHHYCOWJAMBHOTO INEPEMEHHOr0 ToKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpspKeHHH.

UneaneHsrit  Tpancdopmarop. I[lpomssoacTtso, mepenaua u notpebienue
MEKTPUYECKON SHEPrUH.



JKONIOTHHECKME PUCKH TIPH  TPOM3BOACTBE dnexTposHepruu. Kynbrypa
UCIIOJIB30BAHUS JIEKTPOIHEPTUH B MMOBCEHEBHOIN KH3HH.

Texnuyeckne ycTpoicTBa M TEXHOJIOrMYECKHE MPOLECCHI: IIEKTPHUYECKMUI]
3BOHOK, T€HEPATOP [IEPEMEHHOI0 TOKa, TUHUU 3JIeKTPOoTepe1ay.

Hemoncmpauuu.

CBOOOIHBIE 37IEKTPOMAarHUTHblE KOJleOaHHs.

3aBHCHMOCTD 4acTOThl CBOGOIHBIX KONeGaHuii oT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcunyIorpaMMbl AJIEKTPOMAaTHUTHBIX KOJTeOaHHil.

['enepatop He3aTyXarowux 31eKTPOMArHHTHBIX KOJIeGaHumil.,

Mozenb 31eKTPOMarHHTHOTO reHepaTopa.

BbIHyKIeHHble CHHYCOM/1aIbHbIe KOJe0aHUs.

Pesncrop, karymika MHIYKTMBHOCTH M KOHIEHCATOP B LEMH TepeMeHHOTo
TOKA.

PesoHanc 1npu mocneoBaTeNbHOM  COGNMHEHMH PE3UCTOPa, KaTYLIKH
MHAYKTUBHOCTH U KOHIEHCATOPA.

YetpolicTBo n npuHLMN AelicTBUs TpancdopMaTopa.

Mopens nuHHY 35eKTponepeiayu.

Yuenuueckuit sxcnepumenm, 1aéopamoproie pasomsi, npaKmuxym.

W3yuenue tpanchopmaropa.

HccnenoBanne nepeMeHHOro TOKa uepes MOCIENOBATENBHO COEAMHEHHBIC
KOHIEHCATOp, KATYIIKY H PEe3UCTOP.

Habnronenue siekrpoMarHuTHOroO pe3oHaHca.

Hccenenobanue paboThl HCTOUHHKOB CBETA B LIENH [TEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazcHumnbLe 8ol

MexaHuveckue BOINHBI, YCIOBUSI HUX pacnpocrpaHeHus. [lomepeunsie u
OpoJo/ibHEIE BONHLL llepuon, ckopocTe pacnpocTpaHeHHS W OTHHA BOIHBL.
CBolicTBa MCXAaHHYCCKMX BOJH: OTpaskcHME, MPeoMIICHUE, MHIep(epeHLus u
audpakuus.

3Byk. CkopocTh 3ByKa. ['poMKkocTh 3ByKa. Bricota Tona. TemGp 3Byka.

[ITymoBOe 3arpsi3HeHHEe OKPYIKalOLIeH cpebl.

DNIEKTPOMArHUTHbIE BONIHBL. Y CIOBHS M3JIy4YeHHsI 3JIeKTPOMArHWTHBIX BOJIH.
B3anmHas opueHTalys BeKTOPOR B 3EKTPOMATHUTHOM BOJIHE.

CpoiicTBa  2/MEKTPOMArHUTHBIX  BOJIH:  OTPakeHHe,  MpeoMIICHHE,
NoJIsIpU3alis, HHTep(epeHLusa U JU(paKLIus.

IlIkana 3/1eKTPOMAarHUTHBIX BOJH. [IpHMeHeHHe 3JIeKTPOMAarHUTHLIX BOJIH B
TeXHUKE U ObITY.

[TpuHIHUIBl paguocBA3u U TeleBUaeHUs. Paguonokauus.

DJIeKTPOMArHUTHOE 3arpsi3HeHHe OKPYKalolleil cpeibl.



TexHHUecKHe YCTPOHCTBA W MPaKTHUeCKoe TPUMEHEHHE: MY3bIKAIbHBIC
HHCTPYMEHTBI, panap, paauonpuéMHUK, TEJIEBU30pP, aHTCHHA, tenedon, CBY-neus,
yJbTPa3BYKOBAs TMArHOCTUKA B TCXHUKE U MEJMLINHE.

Hemoncmpauuu.

OGpa3oBanue U pacnpocTpaHeH e MONEePEIHbIX H MPOJOILHBIX BOJIH.

KoneOutoleecst Telo Kak UCTOYHHUK 3ByKa.

3aBHCHMOCTD JJIHHBI BOJHLI OT YACTOTHI KOJICOAHUIH.

Ha6JHO,Zl€HH€ OTpa}KeHHH H HPEJ'IOMJIQHHH MeXaHHYeCKHUX BOJIH.

Habomnogenue uatepdepeHiun 1 AMGpaKuud MeXaHH4eCKNX BOJIH.

AKYCTHUUECKUI pe30HaHC.

CBoiicTBa YILTPA3BYKa U €ro NpUMeHeHHE.

HabmofeHne CBS3M TPOMKOCTH 3BYKA M BBICOTHI TOHA C aMmILIMTYa0H H
Y4acTOTOM KojeOaHuii.

UccnenoraHue CBONMCTB 2JIEKTPOMAarHUTHBIX BOJIH: OTPpayKeHHeE, MPEJIOMIICHUE,
rmonApu3anus, IuppaKius, HHTephepeHLns.

O6napyxeHne HHPPaKpacHoOro 1 ynbTPaGHONeTOBOr0 U3ITY4CHUH.

Vuenuueckuit IKCHepuUMenm, 1a6opamopnvie padombsl, NPAKMUKYM.

3yuyeHue napaMeTpoB 3BYKOBOH BOJIHBI.

M3ydeHHre pacrpoCcTpaHeHs 3BYKOBbIX BOJIH B 3aMKHYTOM MPOCTPaHCTBE.

Tema 4. Onmuka.

[TpsMonuHeliHOe paclpocTpaHeHUE CBETa B oaHopoaHoH cpene. JIyd ceera.
TouyeuHbIl1 HCTOYHUK CBETA.

OtpaskeHHe cBera. 3aKOHbI OTpakeHus cpera. [loctpoenne H300paKeHuil B
mnockoM 3epkane. Cdepudeckue 3epkana.

[TpenoMiieHHe CBETA. 3aKOHbI IPEIOMIICHHs CBETA. ABcomoTHBIH MTOKa3aTelb
npesomieHns. OTHOCUTENbHbIA MOKa3aTe/lb MPCIOMICHHUA. [TocToAHCTBO 4aCTOTHI
CBETa M COOTHOLICHHE JUTHH BOJIH MPH Mepexoie MOHOXPOMATHYECKOr0 CBETA Hepes
rpaHULy pa3fena AByX ONTHYECKHUX CPeil.

Xon nyueii B npusme. Jducnepcus csera. ClOKHBIH COCTAB Oejioro ceera.
[IBeT.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MmoJHOrO BHYTPEHHETO
OTpa’KCHUsL.

Cobuparoiiiie U paccenBaloLIHe TIHH2bL. [oHKas THH3a. DoKyCHOE PACCTOSIHUE
1 ONITHUYECKas CHJIA TOHKOIi JMH3bI. 3aBMCUMOCTD (POKYCHOTO PaccTOsHMA TOHKOH
cepuueckoil JMMH3BL OT €€ TEeOMETpUM M OTHOCHUTEIBHOIO  IOKasateii
MpPeIOMICHHS.

dopMmyia TOHKOM JTMH3bI. YBellMYeHne, 1aBacMoe JIUH30H.



Xon nyva, mpoOLIEIIero JWH3Y MOJ IMPOU3BOJBHBIM YIVIOM K €€ [IIaBHOH
ontudeckoil ocu. [loctpoenue wu3zo0paxkeHUH TOYKM M OTpe3Ka MNPSIMOH B
COOMPAIOLIMX M PACCEUBAIOLLINX JUH3aX U UX CUCTEMax.

Ontuyeckue npudopel. Paspewmatouias crnocodHocts. ['1a3 kak onTHyeckas
cucTema.

I1penenpl NPUMEHUMOCTH F€OMETPHUYCCKON ONTUKH.,

Bonnosass onrtuka. Murepdepenuus cBera. KorepeHTHBIE HCTOMHHKU.
YcnoBusg HaOMOAEHUS MAKCMMYyMOB W MHHHMYMOB B HHTep(epeHIIHOHHOI
KapTMHEe OT [BYX KOFEPEHTHBIX MCTOYHMKOB. [Ipumepnl Kiaccuueckux
UHTEPPEPEHLIMOHHBIX CXEM,

Hudpakuus ceera. Jludpaxuuonnas pemértka. Ycnosue HabIHOIEHUS
FJAaBHBIX ~ MAakCHMYMOB TIpH  MaJeHUH  MOHOXpPOMATHYeCKOTO CBeTa Ha
IUPPaKIMOHHYIO PelIETKY.

[onsipusauus ceera.

Texuuyeckue yCTPOI:'ICTBa W TeXHOJOrn4eCKHe IpoLecChl: OYKH, JIyMna,
nepuckor, GoToannapar, MHKPOCKOI, MPOCKLHOHHLIH anmnapar, MpoCBeTIeHHEe
OTNITHKH, BOJIOKOHHAs ONTHKA, IU(paKLHOHHAs pelueTKa.

Hemoncmpayuu.

3aKOHBI OTPaKeHUS CBeTa.

VccnenoBanne npenomieHus cBeTa.

HaOuroneHue mojiHoro BHyTpeHHero otpaxkenns. Moemns cBeTOBOIA.

HccnenoBanne Xoaa CBETOBBIX MYYKOB Yepe3  IUIOCKOIApalIeIbHYIO
[UIACTHHY U MTPU3MY.

HNecenenoranune cBONCTB M300pakeHUH B JIMH3AX.

Monenn MUKpocKona, TeJIecKoma.

Habaronenue nurepdepeHunu cpeta.

HaOuro1eHue UBEeTOB TOHKUX IJIEHOK.

Haburonenue qudpakuuu csera.

M3yueHnne qupakiHOHHON PEILETKH.

Habmonenue q1udpakiiHOHHOTO CIIEKTPA.

HabGnroieHue aucnepeuu ceera.

HabnroneHue nongpuzauuu ceeTa.

anMeHeHHe MOJIAPOUIOB AJI UBYUECHHUA MEXaHHUYECCKHUX Haﬂpﬂ}{{eHHﬁ.

Yuenuueckuit yxcnepumenm, rabopamoproie padomot, RPAKMIUKYM.

H3MepeHHe rmoKaszaTelrst MpeJIOMIICHHA CTeKIIA.

WcenenoraHue 3aBUCHUMOCTH  (POKYCHOrO paccTOSHUE OT BellecTBa (Ha
TIpUMeEpe JKHUIKHX JTHH3).

H3mepenue GpoKycHOTO pacCTOsiHUA pacCeUBAIOLINX JTHH3.

[Tony4yenue u3o0paKeHHs B CHCTEMe U3 TIOCKOTO 3epKajia U JHH3bL.



[onyuenue nsobpaskeHus B cuCTEME U3 JBYX JIMH3.

KoHeTpynpoBaHue TeecKOnMUecKHX CHCTEM.

Habmonenne nndpaxunn, nnrepdeperumu u NOJIAPU3ALIUU CBETA.

M3yuenue noagpusauiu ceera, OTPAKEHHOI'O OT MOBEPXHOCTH JHIIEKTPHKA.

M3yyenne unTepdepenunu nasepHoro M3TY4YE€HHUA Ha IBYX LIEJISIX.

Habmronenune nucnepcun.

Habmonenue u necnegosanue audpakumnonnoro CIIeKTpa.

H3mepenne nimnbl cBeToBOI BOIHEL

[Tonyuenne cnextpa usmyueHus ceeTonHoma [IPH NMOMOIIH JAUGPaAKIMOHHOH
peETKH.

Pa3zjen 6. OcHOBBI crieunanbHOIi TEOPHH OTHOCHTEILHOCTH.

["paHuLbI IPUMEHUMOCTH KacCHYECKON MEXaHHKH. [HocTynatel crienuanpbHoi
TEOPHH OTHOCHTENILHOCTH.

llpocTpancTBeHHO-BpeMeHHOIT uHTepBan.  IlpeoGpaszoBanus  Jlopenua.
YcaoBue NpUYHHHOCTH.  OTHOCHTENLHOCTD OTHOBPEMEHHOCTU. 3aMelJIeHHe
BPeMEHH M COKpallleHHE JJTHHBI.

DHEPIUs U UMITYIbC PeasSTHBHCTCKON YacTHIbI,

Cra3b Macchl ¢ OHEPrHel M UMIYTbCOM PeIATHBUCTCKON UaCTHIILL. DHeprus
TIOKOSI.

Texunueckue yeTpoiicTea M TexHOJIOrHYCCKHe MPOLECChI: CHYTHUKOBBIC
IIPUEMHHUKH, YCKOPHUTEIH 3apsyKCHHBIX YaCTHLI.

YueHn4eCKuit IKCTIepUMEHT, 1a00paTOpHEIe paboTBI, MPAKTHKYM.

OnpeneneHue wuMIyasca W 3Heprum PEeNATHBHCTCKUX 4acTHIl (1o
(oTorpadusiM TpeKoB 3apAKEHHBIX YACTUIL B MATHHTHOM none).

Paznen 7. KBanrosas ¢usuka.

Tema 1. Kopnyckyaapro-eo1nogoit oyanusm.

PaBHOBecHOe TenmoBoe w3nyueHue (M3lydeHnne aGCOMOTHO YEPHOro TeJa).
3axoH cMetienust Buna. [unoresa [Tianka o KBaHTax.

®oToupl. DHeprus n umnyse GoToHa.

Dotospdekt. Ombitel A. I'. CTonetoBa. 3aKoHbI GoTtorddexra. Vpasuenue
Diinwreiina s potoaddexra. «Kpachas rpaHuuar GororddexTa.

HaBnenue cBera (B 4YacTHOCTH, JaBlieHHe CBeTa Ha abcoIoTHO
OITOWAOUIYI0 U abCOMIOTHO OTPaXKAOUIYK MOBEpXHOCTH). Ombiter 1. H.
Jlebenena.

Bonnossie cBoiicTBa yacTui. BosHel ge bpoiins. Jlmina Bonuel ne Bpoitns 1
pasMepbl 00JacCTH JIOKATW3aUMU  ABIIKYIUEHCS 4acTHIbL. Kopmyckynsapho-
BOJTHOBOH nyanusm. Jludpakiins s1nekTpoHoB Ha kpucTasiax.

Creundura usmeperuii B Mukpomupe. CooTHOLIEHUS HeoTpeaeEHHOCTe
["eiizendepra.



Texuuyeckue ycTpoiCTBA U TEXHOJOIMYECKHE MPOLECCHI: CIEKTPOMETP,
poTtornement, (OTONATUMK, TYHHENBHBIH MHKPOCKOII, COJIHeYHas OaTapes,
CBETOAHUO.

Hemoncmpayuu.

DoTo3(deKT HA YCTAHOBKE ¢ LIMHKOBOH MJIACTHHOI.

Wcenenopanne 3akoHoB BHelnHero Gpotosddekra.

Hccnenosanue  3aBUCHMOCTH COMPOTUBJICHHUS  TOJYIPOBOAHUKOB  OT
OCBELIEHHOCTH.

CeeToauon.

CoutHeuHas Oarapest.

Yuenuueckuit sxcnepumenm, radopamopusie padomet, npaKmuxym.

Hccnenosanue gotopesucropa.

V3mepenne nocrosunoii [lnanka Ha ocHoBe uccnenosanus Gporodddexra.

MCCHQI{OB&HH@ 3aBHCHMOCTH CHIIBI TOKAa ‘-IEpE'S CBCTOOHOO OT HANIPAKCHHA.

Tema 2. Duzura amoma.

OmpITel MO HCCIEIOBAHUIO CTpoeHusi aToma. [lmaHeTtapHas Momenb atoma
Pesepdopna.

[Toctynatel bopa. M3nyuenne u norioueHue GOTOHOB MPH Mepexoie aToma ¢
OJIHOr0 YPOBHA JHEPTHH Ha JPYroi.

Bugpl ciektpos. CrieKTp ypoBHel HepriuH atoma Bo0po/ia.

CrioHTaHHOE M BBIHY KIEHHOE U3llyyeHue cBeTa. Jlazep.

Texnnueckue ycTpoiicTBA M TEXHONOTHYECKHE MPOLECCHI: CHEKTPATbHBII
aHanmu3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBbIM KOMITIBIOTEP.

Hemoncmpauuu.

Mopens onsita Pesepdopaa.

HabGmronenne nuHe4aThIX CIIEKTPOB.

YeTpoicTBO U elicTBHE CUETYMKA HOHU3UPYIOLIUX YACTHLL,

OmnpeneneHHe JTHHBI BOJIBI JA3CPHOTO H3TYUCHUA.

Yuenuueckuii skcnepumenm, 1adopamopHsie padomsl, RPAKMUKYM.

HaOnroneHue nuHeluatoro cnexrpa.

HccnenoBanne criekrpa paspekeHHOr0 aTOMapHOro BOAOPOJAa U U3MepeHHUEe
oCTOsiHHOM Punbepra.

Tema 3. @usura amomHozo A0pa u 31EMEHMAPHBIX YACHIUY.

Hyknonnas monens anpa [eiizenbepra—Msanenxo. 3apsan aapa. Maccoroe
yuco siapa. M3otonsl.

PapuoaktuBHoCTh. Anbda-pacniag. DJISKTPOHHBIH M MO3HTPOHHBIH GeTa-
pacnan. ['amma-usnydeHue.



3aKoH paJMOAKTUBHOIO pacrnaja. PaJHoakTHBHbIC H30TOMNBI B TPHPOJE.
CBolicTBa HOHU3UPYIOUIETO W3JIyYeHHs. BiMsHHUE paJMOaKTUBHOCTH HA JKHMBbIE
OpraHu3Mbl. EcTecTBeHHBIN (oH u3nyyeHus. Jlozumerpus.

DHEpPrug CBA3H HYKJIOHOB B siipe. SnepHble cuiibl. JleexT Maccrl aapa.

Anepuble peakunu. Jlenenue u cunres saep. SnepHole peaktopsl. [IpodneMsl
YIPaBIAEMOT0 TEPMOSAEPHOIO CHHTE3a. DJKOJOrMYEeCKUe acmeKThl pPa3BUTHs
AJIEPHOM IHEPreTUKU.

MeTob! perucTpaliu 1 HCCIe0BaHUS 3IeMEHTAPHLIX YACTHIL.

dynnameHTanbHble  B3aMMOZCHCTBUA. bBapHOHbI, ME30HBI M JIEITOHbI.
[Ipencrasnenue o CranaaptHoit Moenu. KBapKk-riirooHHas MOJENb aJpOHOB.

®usuka 3a npenenamn CtanmaptHoil Moaenu. TémHas Mmarepust U TémHas
IHEPrus.

EnnncrBo dusuyeckoi kapTHHBI MHpa.

TexHn4yeckue yCTpoHcTBa U TEXHOJIOTMYECKHe MPOIECChl: T03UMETp, KaMepa
BuibcoHa, siaepHbLi peakTtop, TepMosAepHblil peakTop, aToMHast 6oM0a, MAarHUTHO-
pe3oHaHcHasi ToMoTrpadus.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomeot, npakmurym.

Hccenenobanne TpeKoB HacTHII (110 TOTOBBIM (oTorpadusm).

Viccnenosanne paanoakTHBHOTO (JOHA € UCTIOIBL30BAHUEM JIO3UMETPA.

H3yq€HH€ IMMOTJIOIIEeHHA 6ETa-‘{aCTHL[ AJTFOMHUHHCM.

Pa3nen 8. DiiemeHTBl aCTPOHOMHH H acTPOPHIHKH.

DJtanbl pa3sBUTUA acTpOHOMUM. [IpuKiagHOe U MUPOBO33PEHUYECKOE 3HAYCHHE
acTpOHOMHHU. [IpUMEHUMOCTb 3aKOHOB (PU3MKH 1758 OOBICHEHUSI MPUPOIbI
KOCMHYECKHX 00BEKTOB.

Metoabl actpoHomuueckux wuccnenoaHuii. CoBpeMeHHbIE ONTHYECKHe
TEJIECKOTIbI, PATHOTENECKOIbI, BHEATMOC(EpHas aCTPOHOMHMS.

Buna 3Bé3gHoro HeGa. Co3Be3aus, sipkue 3BE3/bl, IUIAHETbI, UX BHAMMOE
ABHKCHHC.

CoJiHeYHas cucTema.

Connue. CosiHeYHas akTUBHOCTD. McTouHuk sHeprun CostHLA U 3BE3 .

3BE3/bl, UX OCHOBHbIE XapaKTepPUCTUKHU. JuarpamMma «CreKTpaibHbli Kiiacc —
CBETUMOCTBY». 3BE3/bI TJARHOH MMOCIETOBATENBHOCTU. 3aBUCUMOCTbH «Macca —
CBETUMOCTb» JJis 3BE3J [JIaBHOW MOC/IENOBATeIbHOCTH. BHyTpeHHee cTpoeHHe
38€31. COBpPEMEHHbBIE MPEACTABICHUA O MPOUCXOKACHUM U 3BoMOLMKH CoJiHuA U
3BE3. DTambl JKU3HU 3BE31.

Mneunsii Ilyts — Hama I'anaktuka. Ilomosxxenue u aBmxkeHue ComHila B
["amaktuke. Tunsl ranaktuk. Paguoranaktuky u kBaszapbl. YEpHble AbIpbI B s/Apax
rajJjakTHK.



Beenennas. Pacumpenue Beenennoit. 3akon Xab0ma. Pasderanue ragakThk.
Teopust boneioro B3pbiBa. PeTMKTOBOE U3/lydeHHE.

MacitabHas cTtpykTypa Beenennoii. MeTtaranakTuka.

HepeiéHHble podIeMbl aCTPOHOMHH.

Yuenuyeckue nao.irooenus.

HaGmroneHus 3BE3IHOTO Heba HEBOOPYKEHHBIM IVIA30M C HCIOJb30BaHHEM
KOMITLIOTEPHBIX TIPUITOMKeHH il TS ompesieleHusl M0JI0kKeHus HeDeCHbIX 00beKTOB
Ha KOHKpPCTHYIO OaTy: OCHOBHBIC CO3BC3AHAA CeBepﬁoro nojaymapuda H ApKHE
3BE3IBI.

Habmonenuss B Teneckon JlyHbl, IJIaHET, TYMAHHOCTEH ¥ 3BE3JHBIX
CKOTUTeHHIA.

@duznuecKHi MPAKTHKYM.

CriocoObl U3MEpeHHs (PH3MYEeCKHX BIHUHH ¢ HCIIOIb30BaHHEM aHAIOTOBBIX U
IAQGPOBBIX H3MEPUTENIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AGCOIOTHBIE M OTHOCUTE/IbHBIE [OIPEIIHOCTH U3MEPEHUH (QU3NYECKUX BEJIHIHH.
Ouenka rpaHul MOrPeIHoCTe .

[IpoBefeHHe KOCBEHHBIX —M3MEpPEHMH, HCCIEOBaHMH  3aBUCHMOCTEH
GU3MUECKUX BEJVUMH, MPOBEpKa TMpPEIIOKCHHBIX THIIOTE3 (BpIOOP M3 pador,
OTMCaHHBIX B TeMaTHYECKHUX pasaociaax «YdeHHIeCKHH JKCIICPHUMCECHT,
nabopaTopHEIe PadOThI, IPAKTHKYM) ).

Ooo0maloiee NOBTOPEHHE.

O600IeHe U CUCTEMATH3ALMS COAepKaHMs paslenaoB Kypca «Mexanukay,
«MornekynsipHas GU3HKaA H TEPMOAMHAMUKAY, « INEKTPOTMHAMHUKAY, «Konebanus u
BOTHBIY, «OCHOBbI CIElHANbHON TEOPHH OTHOCHTENBHOCTH», «KBaHTOBas
Pu3nKa», « DIeMEHTBI ACTPOHOMHH 1 aCTPOMHIUKM.

Ponb (U3MKH ¥ acTPOHOMHM B 3IKOHOMHUCCKOH, TEXHOJOTMYECKO,
COLMATBLHOM M 3THYEeCKOH cepax jesTe/IbHOCTH YelloBeKa, poJlk U MECTO bU3HKH U
ACTPOHOMHH B COBPEMEHHOH HAy4HOH KapTHHE MUpa, 3HauCHIE OMHCAaTe/bHOM,
CHCTEMATH3UPYIOLEl, — OObSCHUTENBHON M MPOTHOCTHYECKOH  (YHKUMH
du3IdecKoil Teopun, posib GU3MUECKOil Teopun B HOPMUPOBAHHH [peacTaBICHUH
o du3Mueckoil KapTHHE MHpa, MecTo (U3UUYECKOM KapTHHBI MHpPA B obeM paxy
COBPEMEHHbIX eCTECTBEHHO-HAYYHBIX MPEACTABICHUI O NPUPOJE.

Me:knpeamMeTHbI€ CBsI3H.

N3ydenune Kypca Gpusukn yriy0nénnoro yposHs B 11 kj1acce oCyleCTBAAETCA
¢ yuéTOM COIepKaTeNbHBIX MEKIPEIMETHBIX CBfA3eH C KypcaMH MaTeMaTHKH,
OUOJIOrHH, XUMHH, reorpapuu U TeXHOJOTHH.

Meacnpedmentle ROHAMUS, C6A3AHIbIE C UZYUEHUEM MEMO00E HAYUHO0

no3HanuA: siBIeHVe, HaydHblil ¢axT, runoresa, duszMyeckas BeIMYHHA, 3aKOH,



TeopHs, HaOTIOJICHNE, ODKCIEPHMEHT, MOJCIHPOBAHHE, MOMCIb, H3MEPCHHUC,
MOTPEIIHOCTH M3MEPEHUH, H3MepHTENbHbIe TpUOOpLI, LHppOBas nadopatopus.

Mamemamuxa: pelieHvie CUCTeMbl ypaBHeHHH. TpuroHomerpuieckue
QYHKUMU: CHHYC, KOCHHYC, TAHTEHC, KOTAHI€HC, OCHOBHOE TPUIOHOMETpUIECKOe
TOMIECTBO. BEKTOpPBl M MX MPOEKUMM Ha OCH KOOPOWHAT, CIOXEeHHE BEKTOPOB.
TpousBomHble jeMeHTapHBIX QyHKUMi. TlpusHaku noqodus TpeyroibHUKOR,
onpezeIeHHE TIOWATY IIOCKUX GUryp U 00bEMA TeT.

Buonozua: snextpudeckue sBIEHHs B JKHBOU mpupose, KojiedaTelbHbIe
OBUKEHUS B JKUBOH NpPUPOJE, OJKOJOTHYECKME PUCKM TIpH  MPOM3BOACTBC
3IEKTPO3HEPTUU,  AIEKTPOMArHWTHOE — 3arps3HCHUE  OKPYIKatOLIeH — Cpelbl,
yIbTPa3ByKOBas AMArHOCTHKA B MEJMLMHE, ONTHYECKHE SBJICHUA B KHUBOH
npupoze.

Xumust: CTPOCHHE aTOMOB M MOJICKYJI, KPHCTAITIHYECKasi CTPYKTYpa TBEPABIX
TeJl, MeXaHU3Mbl 00PA30BAHUS KPUCTATTHYECKOH PeETKH, CIICKTPabHbII aHaITH3.

Teozpaghusa: MarHuTHbIe T10MKOCA  3€MJIM, 3aM€KH MArHUTHBIX Py,
boTochEMKA 3eMHOMH [TOBEPXHOCTH, celicMorpad.

Texnonozua: TPUMCHCHUE TOCTOAHHLIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ynekTpoaBuraTess SIKOOH, reHepaTop MepeMEeHHOTO TOKa, WHIYKUMOHHAS Medb,
TUHUH SIEKTporiepead, 31eKTPOIBUraTelb, paaap, paiuonpUEMHUK, TEIeBH30D,
aHTeHHa, TtejedoH, CBY-neus, yrabTpPa3ByKoBas [IHAarHOCTHKA B TeXHHKE,
MPOSKLMOHHBIN annapar, BOJOKOHHasl ONTHKA, COJIHeYHaA GaTtapesi, CIIy THHKOBbIE
MPUEMHUKHY, $iJlepHas SHepreTHKa U 3K0JI0rMYECKNE aclieKThl €€ PasBUTHS.



[NTAHUPYEMBIE PE3VIIBTATBHI OCBOEHUSA ITPOI'PAMMBI 110 ©U3HKE
HA YPOBHE CPEJHEIO OBUIETO OBPA3OBAHMAIIMYHOCTHBIE
PE3YJIbTATHI

JUYHOCTHBIE PE3VJ/IbTATDI

JIMYHOCTHBIE Pe3yJbTATbl OCBOCHHMA YyueOHoro mnpeamera «Dusuka»
JIOJUKHBI OTpaXaTh TOTOBHOCTE U CIIOCOOHOCTh 00YYAIOLIMXCH PYKOBO/ICTBOBATHCS
chOpMHPOBAHHOH BHYTpPEeHHEH TNO3ULMEH JIMYHOCTH, CHUCTEMON LEHHOCTHBIX
OpUEHTAlMi, TMO3UTUBHBIX  BHYTPEHHUX  YOEKIEHHiH, COOTBETCTBYHOLLHX
TPaJMIIMOHHLIM LEHHOCTSM POCCUHCKOr0 OOLIECTBA, pacUIMPEHKE KM3HEHHOIO
OIIEITa U OIbITa AedTeJLHOCTHU B l']pOLlECCE peann3aiurin OCHOBHBIX Hal'[paBIleHHﬁ
BOCMUTATE/IbHON J€ATENbHOCTH, B TOM YHCJIE B YaCTH:

rpakIaHCKOr0 BOCIHTAHHA:

e C(hOpMHPOBAHHOCTH MPAKAAHCKON MO3ULHH 00y4aroIIerocs Kak akTUBHOTO
M OTBETCTBEHHOTO 4/leHa POCCHICKOro 001ecTsa,;

e TMPHHATHE TPAOULHUOHHBIX OOILLEYECIOBEHECKHUX TI'yYMAHHCTHYECKHX U
JEeMOKpaTHYECKUX LIEHHOCTEHH,

e TOTOBHOCTh BECTH COBMECTHYIO AeATeJbHOCTh B HHTEepecax rpakJaHCKOro
obulecTBa, Yy4acTBOBATL B CaMOYMpaBlieHWH B  00pa3oBaTesbHOMH
OpraHu3aLuu;

s VMEHHEC B3aUMOJIENCTRORAThH C COLUHAITIBHBIMH HHCTHUTYTaMH B
COOTBETCTBHU C MUX (PYHKUUSAMH U HA3HAYEHHEM,

e TOTORHOCTh K 'YMAaHHUTAPHOI U BOJOHTEPCKOM NEATENBHOCTH.

NAaTPHOTHYECKOI0 BOCIHTAHMS

e Cc(POPMUPOBAHHOCTD POCCHHCKOH rpazaaHcKoi HISHTUYHOCTH,
MaTpUOTU3MA,;

e 1ICHHOCTHOC OTHOILIEHHE K roCcyIapCTBEHHBIM CHMBOJAM, JOCTHXKEHHAM
POCCHMCKUX YUEHBIX B 00J1acTH (PU3HUKH U TEXHHKE.

AVXOBHO-HPABCTBEHHOT'0 BOCTIHTAHHS:

e Cc(HOPMUPOBAHHOCTL HPABCTBEHHOIO CO3HAHMS, 3TUYECKOTO TOBE/IeHMUS,

e CIOCOOHOCTH OLEHHMBATHL CUTYAIUIO U MPUHUMATL OCO3HAHHBIE PeLIeHus,
OPUEHTHUPYACh Ha MOpalbHO-HPABCTBEHHbIE HOPMBI H IEHHOCTH, B TOM
YUCIIe B AeATe/IbHOCTH YUEHOTO;

e OCO3HaHHWe JTMUHOrO BKIIajJa B MOCTPOeHHe yCToHunBOro Oymyuiero.

ICTETHYECKOI0 BOCIIHTAHHS:

e SCTETHYECKOE OTHOLUEHHWE K MHUpY, BKIOYas ICTETHKY HAy4yHOIo

TBOPYECTBA, PUCYLLET0 (PU3HIECKOH HayKe.
TPYAOBOI0 BOCIHTAHHSA:



MHTEPEC K pa3indHbIM cdepam npodeccHoHalbHON IeATeIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM ¢ (PU3UKOM M TEXHUKOH, yMeHHe COBepIIaTh OCO3HAHHBI
BBIOOp OymyIiei mpodeccuu U peanu3oBbIBaTh COOCTBEHHbIE JKU3HEHHbIE
[J1IaHbI;

FTOTOBHOCTh M CIMTOCOOHOCTh K 00PA30BAHMIO U caM000pa30BaHUKO B 001aCTH
(GU3UKU HA TPOTSKEHUU BCeil IKUIHU.

IKOMOTrHYECKOro BOCIIUTAHHS .

c(hOpMUPOBAHHOCTD 3KOJIOTHYECKOH KYJIbTYpPbl, OCO3HaHHE TJI00aJbHOIO
XapakTepa 3KOJOTHYECKUX MpodeM;

[UIAHUPOBAHME W OCYILECTBJEHUE JEHCTBUII B OKpyXkKarlleil cpeie Ha
OCHOBe 3HAHUS lenell YCTOHUNBOro pa3sBUTHSA Y€ IOBEYECTBA;

paclIUpeHHe OMbITa JEATE/bHOCTH JKOJOTMYECKON HampaBJIE€HHOCTH Ha
OCHOBE UMEIOIIIMXCS 3HAHUH 110 (PU3HKeE.

HEHHOCTH HAYYHOI'O MO3HAHMUSA

e

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsA (PU3HYECKOI HAYKH;

OCO3HAHME LIEHHOCTH HAy4YHOH AEATENbHOCTH, FOTOBHOCTb B IpouLecce
M3y4eHMs (U3MKKM OCYLIECTBIATD [POCKTHYIO M MCCICAOBATEIbCKYHO
NEeSATENbHOCTb UHIUBUIYAIBHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJ/IbTATDI

Ilo3naBaTenbHbIE YHHBECPCAJbHbIC y‘leﬁﬂble ,ﬂeﬁCTBHH
ba3oBble Jlornyeckue AeHCTBHA:

CaMOCTOATENIbHO  (OpMYyNUpOBaTL M AKTyalUu3upoBaTh Mpodiemy,
paccMaTpHBaTh e€ BCeCTOPOHHE,

OTIpelesIATh LN NeATeNbHOCTH, 3a1aBaTb MapaMeTpbl M KPUTEPHH HUX
JIOCTHKEHHUS;

BBIABJISITE 3aKOHOMEPHOCTH H [pOTHUBOpPEYUHS B paccMaTpHBaceMbIX
(U3HIECKUX SIBICHHUAX;

pa3pabaTbIBaTh UIaH pelleHHsl MpobieMpl ¢ Y4ETOM aHaIu3a UMEIOILUXCs
MaTepHalIbHBIX U HeMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBbI B JeATENbHOCTb, OIIEHUBaTb COOTBETCTBHE
pPe3ynbTaTOB LM, OLIEHUBATh PUCKH MOCICACTBUI JeATeNbHOCTH,
KOOPJIUHUPOBATH M  BBIMOJHATH pabOTy B  YCIOBHUSIX peajbHOro,
BUPTYaJbHOIO U KOMOMHMPOBAHHOIO B3aUMOACHCTBUS,

pa3BUBAThH KPeaTHBHOE MBIIIIIEHHE TIPH pellleH|H SKH3HEHHBIX NPo0eM.

BazoBble uccneqoraTelbLCKHe NeHCTBHA:

BJ1adeThb Haquoﬁ TepMHHOHOFHEH, KIHYEBLIMHA TTOHATHAMH W METOJaMH

dbuznueckoii Hayku;



BJIANeTb ~ HaBbIKAMH  Y4eOHO-HCCIEJOBATENbCKOM M NPOEKTHOI
A€ATENbHOCTH B 001aCTH (M3HUKH, CIIOCOOHOCTBIO M TFOTOBHOCTBID K
CaMOCTOATCIBHOMY TIOMCKY METOJ0B pelleHHs 3aja4 (U3HUECKOro
COIepIKaHHs, MPUMEHEHHIO PA3THUHBIX METOJI0B MO3HAHUS:

BJIaJIeTh BHIAMM JCATENIBHOCTH 110 [OJYYEHHIO HOBOIO 3HAHWA, €ro
MHTEpIpeTallu, MpeoOpa3oBaHHI0 U MPUMEHEHHIO B Pa3IMYHbIX YUeOHbIX
CUTyalMsIX, B TOM YHUCIE MPHU CO3JaHUM YyUeOHBIX MPOEKTOB B 001acTH
buznku;

BBIABJISATE TPHYMHHO-CIIEJICTBEHHBIC CBA3M M aKTyalU3UpoBaTh 3ajaqy,
BbIIBUTATh  TUMOTE3y €€ pelleHUs, HaxoJuUTb apryMeHThl JUls
Jl0Ka3aTe/bCTBA CBOUX YTBEPKIEHWH, 3a/1aBaTh NapamMeTpbl U KpHUTepUH
peleHus;

aHaJIM3UPOBATh TOJyYeHHbIE B XOJE PELICHHS 3a4adud  pe3y/bTarhl,
KPHTHYCCKH OLICHHMBATDL HX JOCTOBEPHOCTD, IPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCITOBHUSX;

CTaBUTh M (POPMY/NHpOBaTL COOCTBEHHbIE 3aJaud B 00pa3oBaTeNbHOI
IeATeIbHOCTH, B TOM YUCIIE NMPH U3YUYeHUH (DUIUKH;

JiaBaTh OLUEHKY HOBBIM CHUTYalUAM, OL€HUBATh MPHOOPETEHHBIH OIIBIT,
YMETh TMIEPEHOCUTL 3HAHHUA IO q)H3I/IKe B MPaKTUYECKVHO 00J1aCTb
KUBHEAesTebHOCTH,

YMEeTb HHTErpPUPOBATh 3HAHUS U3 PA3HLIX NPeJMETHLIX 00JacTeil;
BblABHUI'aTb HOBbLIE UIEH, npenjarathb OpHFHHaﬂbeIE HOOXOAbL H PCLUCHHA]
CTaBUTb NPOOJIEMBI M 331a4H, JOIYCKAIIIME abTepPHATHBHbIE PelleHuUs.

Padora ¢ undpopmaunmneii:

]

BJ1aJ€Th HaBbIKAMU TIOJIYYeHUsl HHPOPMALIMU PU3UUECKOTO COACPIKAHUA U3
HCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOATENIBHO OCYLUECTBIATh [OUCK,
aHajin3, CUCTEMATU3aLMI0 W WHTEpOpeTauuio MHPOpPMAlUUU pPa3zTUuYHbIX
BUIOB M (hOpM TIpe/IcTaBlIeHus;

OLIeHHBATDL JOCTOBEPHOCTh HHPOPMALIHH;

HCTIONB30BaTh  CPEACTBA HMHGMOPMALMOHHBIX W KOMMYHHKAIIMOHHBIX
TCXHONIOTHH B pelIeHHMH  KOTHUTHUBHbBIX, KOMMYHHUKATHBHBIX U
OpraHM3aLMOHHBIX 33/la4 ¢ COOJIIOJeHUeM TpeOOBAaHUH 3SProHOMMKH,
TeXHUKH Oe30MacHOCTH, THUIHEHBI, pecypcocOepelkeHus, TPaBOBBIX U
3TUYECKHUX HOPM, HOpM HH(OPMaLHOHHOH 0e30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOrO COJACPKAHMS B pasziduHbIX (opmarax c
Y4€TOM Ha3HayeHUs: UHQOpMAUMU U LEJIeBOM ayIuTOpUH, BbBIOHpas
OTITUMAJIBHYIO (POPMY MPEeACTABICHUS U BU3YaIU3aLUU.

KOMMyHHKaTHBHble YHHBEPCA/IbHLIC y‘-leﬁlible AeHCTBHSA:



OCYWIECTBISATE OOIEHHe HA ypoKax (H3HKH H BO BHEYPOUHON
JECATCIILHOCTH,

pacro3HaBaTh MPEANOCHITKM KOH(MIMKTHBIX CHUTYAaUMil H cMAryaTh
KOH(JIUKThI;

Pa3BEPHYTO M JIOTMYHO M3J1araTh CBOK TOYKY 3pEHHs C MCIIOJIb30BaHHEM
A3bIKOBLIX CPEACTB;

[IOHUMATH U UCIOTB30BATh [IPEUMYIIECTBA KOMAHAHOH H HHAHBHIYAILHOI
paboThl;

BbIOMpaTh TeMaTHKY H METO/bl COBMECTHBIX JeHCTBHIl C YYETOM OOIINX
HHTEPECOB M BO3MOKHOCTEH Kak/10ro YaeHa KOJUIEKTUBA;

MpUHHMATL  LEeJIH COBMECTHOH ACATCIIBHOCTH, OpPraHu30BbBIBATL H
KOOPAHHHPOBATb JCHCTBHA MO €€ MNOCTHIKEHHIO: COCTaB/ATh [UIaH
ACHCTBHUIL, pacIIpeaeATh POIH C YUETOM MHEHUIT YYaCTHUKOB, 00CYKIATh
pe3yJbTaThl COBMECTHOI padoThI;

OLICHMBATL Ka4yeCTBO CBOEI0 BKIANa M KAKJOTO YYacTHHKA KOMAaHIbl B
OOIIMH pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHAM;

npeanaratb HOBbIC MPOCKTbl, OLUEHMBATL MJAEH € TMO3MIMH HOBHU3HBIL,
OPHUIHHAJIbHOCTH, MPAKTUYECKOH 3HAYUMOCTH;

OCYIIECTBJISITE MO3UTHBHOE CTpaTeruyecKkoe IMnoBeIeHHUE B Pa3sIHYHBIX
CUTYAIHAX, MPOsIBJIATh TBOPYECTBO U BOOOpaKeHHE, ObITh HHULIMATUBHBIM.

PeryasTnshble yHuBepcalibHble y4eOHbIe AeHCTBUA
Camoopranusauuns:

CaMOCTOSTEJIbHO OCYIIECTBATH [103HABATEIbHYIO 1€ATeILHOCTEL B 001aCTH
(QU3MKA M ACTPOHOMHH, BBISBIATH MPOOIEMBI, CTABHTL U (OPMYIHPOBATH
cOOCTBEeHHbIC 3a7a4H;

CaMOCTOSITEJIbHO COCTABJIATEL TUIAH PEUICHUS PACYETHBIX M Ka4eCTBEHHbIX
3a7a4, [JIaH BbINOJHEHUS MPAKTUYECKOH pabdoTHl ¢ YUETOM HMEIOLIHXCs
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U NPeINOYTEHHA,

JaBaTh OLEHKY HOBBIM CUTYaL{UsM;

pacimmpsATh paMKu y4eOHOTr0 MpeaMeTa Ha OCHOBE JIMYHBIX MPeanouTeHHii;
JlejlaTh OCO3HaHHbINA BBIOOP, aprymMeHTHpPOBaThH €ro, Opare Ha cebs
OTBCTCTBEHHOCTD 3a peUICHUE;

OLIEHUBATh NPHUOOPETEHHBIN OIIBIT;

CII0COOCTBOBaTE (POPMUPOBAHUIO U TIPOSIBIEHMIO IPYAHLHMH B 00JacTH
(bU3MKM, MOCTOSHHO MOBBILIATL CBOH 00pa30BATENbHBIN U KYJIbTYPHbIIT
YPOBEHb.

CﬂMOKOHTpOﬂb, IMOLHMOHANBHBIA HHTE/JICKT:

AaBaTh OLEHKY HOBBLIM CUTYallUSAM, BHOCHTE KOPPEKTHUBLL B A€SATCIBHOCTD,
OLICHMBATH COOTBETCTBHE PE3YIILTATOB LETIAM;



* BJIANeTh HaBbIKAMM  [O3HABATeIBHOH pedlieKCHH Kak  0CO3HaHMs
COBEPIIACMBIX JICHCTBUI W MBICTHTEIbHBIX NPOLECCOB, UX PE3YILTATOR U
OCHOBAHHI;

* HCNOJIB30BATE NIPUEMBI ped)IeKCHHU [/ OLEHKH CHTYaLMH, BEIGOpa BEPHOTO
pelieHus;

* YMCTb OLUEHHBATb PUCKH H CBOEBPEMEHHO MPHHUMATh PELUEHHs IO HX
CHUKEHUIO,

* [PHHUMATe MOTHBbl W APTyMEHTHI APYTrHX TpPH aHANU3E Pe3yNbTATOB
JEeATEIbHOCTH,

e [pPHUHMMATHL ce0s, MOHHMAs CBOM HEIOCTATKH U TOCTOMHCTBA;

* TMPHHMUMATh MOTHBBI M APTYMEHTbI JPYTHX IIPH aHATIH3E PEe3V/bTAaTOB
NeATe/bHOCTH;

o IMPHU3HABATE CBOE MPABO M MPaABO JAPYrHX HA OMIHGKH.

B mporecce noctmikeHns IMYHOCTHBIX PE3yNbTATOB OCBOEHMS TPOTPAMMBI 10
}usuKe 0% YpOBHS cpeaHero obwero obpa3oBaHHs Y oOyvarommxcs
COBEpPIIEHCTBYETCS 3SMOLMOHAJILHBI HHTEJIJIeKT, npernoaararumii
chOpPMHPOBAHHOCTS:

¢ CAMOCO3HaHuUA, BKJIHOYAKOLIET O CIOCOOHOCTD [TOHUMATL CBOE
OMOLHOHAIBHOE COCTOSIHUE, BUETh HAMPABJIEHUS PA3BUTHS COOCTBEHHOI
3MOILMOHAIBHOI cepbl, OBITH YBEpPEHHBIM B cebe;

¢ CaMOpPeTryJHPOBAHMUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHHUMATh
OTBETCTBEHHOCTb 3@ CBOE MOBCACHHE, CIIOCOOHOCTH aJalTHPOBAThCS K
AMOIHOHATBLHBIM M3MEHEHUSIM U MPOSBIATE THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

¢ BHYTPEHHEH MOTHBALIMH, BKIIOYAIOLICH CTPEMIIEHHE K JIOCTHIKECHHIO LIEJIH
H YCIEeXY, ONTHMH3M, HHHIIHATHBHOCTb, YMEHHUE IEHWCTBOBATh, UCXOIS U3
CBOHUX BO3MOKHOCTEI;

* OMIIATHH, BKIOYAKOWIEH CMOCOOHOCTH TMOHHUMATH  IYMOLIMOHAIBLHOE
COCTOSIHWE JIPYTHUX, YYUTBIBATE €ro MpPU OCYIIECTBACHHH o0OLIeHus,
CITOCOOHOCTB K COUYBCTBHIO U COIEPEKUBAHUIO;

e COUMAJBHBIX  HABBIKOB, BKJIHOUYAIOUIMX CITOCOOHOCTE BBICTpaHBaTh
OTHOLICHHUA C JAPYTMMH JIOABMH, 3a00THThCH, NPOSBIISAITE HHTEpec U

paszpemiaTbh KOH(JIHKTEL.



[TPEJIMETHBIE PE3VJIbTATEI

K xoniy o0yueHns B 11 kiacce npeMeTHble pe3yIbTaThi HA yIyOIEHHOM YPOBHE
AOJDKHBI 0TPAXKaTh CHOPMUPOBAHHOCTE Y OOYYAOILINXCS YMEHUII:

MOHUMATh POJIb GU3UKH B SKOHOMHYECKOIT, TEXHOIOTHYECKOH, COLMAILHOI
H THYECKOH cdepax JAeATENbHOCTH 4e/I0BeKa, POJib H MECTO (DH3UKH B
COBPEeMEHHOH Hay4HOH KapTHHE MUPA, POJIb ACTPOHOMMHU B MPAKTUUECKOI
AesITe]IbHOCTH YeJIOBeKa U JlalbHeHIIeM HayYHO-TeXHHIECKOM pa3BHTHH,
3HAYEHHe OMHUCATeNIbHOH, CHUCTeMATHRUPYIOLIEH, OOBICHUTEIBHON W
MPOTrHOCTHYECKOH (GYHKIMH (QU3MUeCKOd TEeOpUH — >IeKTPOAHHAMUKH,
ClICUMAIbHOH TEOPUM OTHOCHTETBHOCTH, KBAaHTOBOW (DU3MKK, pOJIb
drznueckoil Teopun B QGopMHUpOBAHHU npeacTaBIeHui o Qulnydeckoii
KapTHHE MHUpa, MeCTO (M3MUECKOH KapTHHbI MHpa B 0OmeM psay
COBPEMEHHBIX €CTECTBCHHO-HAY YHbIX [IPE/ICTABICHUI O IPUPO/IE;
pasandarb yCJI0BHA IPHMEHIMOCTH MOACICH (PU3MYECKMX TEJT M IPOLECCOB
(SIBITEHMH ). OAHOPOJHOE JIEKTPUYECKOe U OIHOPOJHOE MArHUTHOE I10Ji,
rapMOHHYECKHE KoJeOaHud, MareMaTHUYeCKHH MasTHHK, Haea bHbIi
IPY’KHHHbIH MasATHHK, rapMOHHMYECKHE BOJIHBI, HJ1easbHbIH
KOJIcOATC/IbHBIA KOHTYD, TOHKas JIMH3a, MOJE/Ied aToMa, aTOMHOTO si/ipa U
KBAHTOBOM MOJeJIU CBeTa;

pa3muuaTh YCJIOBHA (IpaHUUbI, 00JACTH) TPUMEHHMOCTH (HU3HYECKUX
3aKOHOB, MOHMMaTh BCeOOWIMIT XapakTep (QyHIAMEHTAILHBIX 3AKOHOB H
OI'PaHHYCHHOCTDL HCTIONIL30BaHUA YaCTHBIX 3aKOHOB;,

AHAJTM3UPOBATH M OOBSACHSTH JIEKTPOMATHUTHBIE TNPOIECcCHl U SIBJIEHUS,
HCI’[OHI:B}/H OCHOBHBLIC TIOJTOKEHHA M 33aKOHBbI BHEKTpOﬂ,HHaMHKH H
CICUMaJbHON  TCOPMM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHeHHUs
3JIEKTPHYECKOrO  3apsma, cuna Awmnepa, cwia JlopeHua, 3akoH
JIEKTPOMArHUTHOM  MHAYKUMM, 1npaBuiao  JleHma, cBs3p  DJIC
CaMOMHAYKUMH B JJeMEHTe JSJIeKTPUYECKOH LEeMNH CO CKOPOCTBHIO
M3MEHCHHSA CHJIbl TOKA, OCTYIaThl CIELIHATbHOH TEOPHH OTHOCHTEIbHOCTH
DitHTeHa);

aHa/IM3UPOBATE U OOBACHSATH KBAHTOBbIE MIPOLECCH! U SIBIEHUS, HCIIONb3Y s
MOJIOYKEHUSI ~ KBAHTOBOH  (PU3HKM  (ypaBHeHue  DHHIITEHHa 14
dororpdexTa, epBblil U BTOpoi nocTyaarel bopa, NpHHIMIT COOTHOLIEHU
HeomnpeaenénHocTeil ['eiiseHOepra, 3aKOHBI COXpPaHEHHs 3apsi0BOr0 M
MacCOBOI'0 YHCEIT W JHEPTHUHU B ANEPHBIX peaKlMsX, 3aKOH PaIHOaKTUBHOIO
pacmnaza);

OMHCBIBATh (PU3HYECKHE MPOLECChl W SBICHUS, WCIOIb3YS BCIMYHHBI:
HANPSUKEHHOCTD NIEKTPUUECKOTO T0JIsA, MOTEHUMAT NMEeKTPOCTATUYECKOTO



[10JI4, pasHOCTb MOTEHNHMATOB, OSJEKTPOABWKYIAs CHJIA, HHAYKLHUS
MAaraMTHOrO MOJIA, MarHUTHbIM [OTOK, CHIa AMIepa, HHAYKTHBHOCTb,
JJIEKTPOIBHIKYIIAst CHIa CAMOMHAYKUMH, IHEPTUss MAarHUTHOIO MO
[IPOBOZIHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIBC, [IOJTHAS SHEPTHsl, YHEPrus]
MOKOSI CBOOOMITON YaCTHIIbL, SHEPIUS U UMIYIIBC (BOTOHE, MACCOBOE YHCIO
U 3apsf AApa, SHEprus CBs3M Aapa;

O0BACHATL ~ OCOOCHHOCTH  MpPOTEKAHWS  (GU3HYECKUX  ABJICHMUIL:
S7I€KTPOMArHUTHASA MH/YKUMS, CAMOUHAYKIHA, Pe30HAHC, HHTePdEpeHIIUs
BOJH, AM(pPaKkuMs, JUCTIEPCHs, [IONHOE BHYTpPEHHEe OTpaKeHHe,
porosnextpuucckuii sppext (horosppekt), anbdha- u Gera-pacmasbi Anep,
raMMa-H3Iy4eHHe Aiep, PU3ndecKue MPUHIIKILL CIEKTPAIbHOIO AaHATH3A |
paboTeI nazepa;

OIIpenesisiTh HarpapJieHHE HHOYKIHH MAarHHTHOTO MO IMPpOBOOJHUKA C
TOKOM, CUIIbI AMIiepa u cuibl Jlopera;

CTPOUTDH W300pakeHHe, co31aBaeMoe TUIOCKUM 3€PKAIOM, TOHKOH JTHH30I1,
U pacCYUTHIBATh €0 XapaKTEPUCTHKH;

NPUMEHATH OCHOBOIOJIArarollMe aCTPOHOMUYECKUE MOHITUS, TEOPUU H
3aKOHBI Ui aHanM3a M 00bACHeHWs (U3HYECKUX  [IPOLIECCOR,
MPOHUCXOASUIMX B 3BE34ax, B 3BE3/HBIX CHCTEMax, B MEXKTallaKTHUYECKOIi
cpene:; ABHYKeHHs] HeOeCHBIX Tel, SBOMOUMY 3RE3T 1 Beenennoii;
[IPOBOJAUTE  MCCIIC/IOBAHHE 3aBHCHMOCTEH (PU3HYECKMX BEIHYHH C
UCTIONE30BAHUEM TPSAMBIX H3MEPEHHH, IPH 3TOM KOHCTPYHPOBATH
YCTAaHOBKY, (PUKCHpOBaThb pe3yJbTaTbl MOJYYCHHOH  3aBHCHMOCTH
(pusnueckux BemMUMH B BHUAe TpPadUKOB ¢ YUETOM abCOMIOTHBIX
MOTPEIIHOCTeH  W3MEepeHHH, JenaTh  BBIBOAbI [0  pe3y/bTaram
UCCIIEI0BAHUS,;

IPOBOAUTb KOCBEHHbIC HM3MEPEHHs (PU3MYECKUX BEIUYHH, MPU ITOM
BLIOUPATE ONTUMAJIBHLII METOH H3IMepeHHs, OleHHBATL AGCOMIOTHBIE W
OTHOCHTEJIbHBIC MTOTPEIIHOCTH MPAMBIX H KOCBEHHBIX U3MEpPEHHIT,
NPOBOJHTL OMBITBHI TI0 MPOBEPKE MPEIOKEHHON TMIIOTE3bl: MIAHUPOBATD
IKCIICPHMEHT, COGHpﬁTb IRCIICPHMCHTAJIbHYH) YCTAaHOBKY, aHalnu3npoBaTb
MONIYYEHHBIE pPe3yJbTaTbl U [eJIaTh BbIBOJ O CTATyC€ MPEAJOKEHHOH
'MIIOTE3kI,

OITMCBIBATH METOIBI NOTTYHEHHS Hay4YHbIX ACTPOHOMHYECKHX 3HAHHIH,
cobmoaars npau/a 6€30MacHOro Tpy/1a MpH IMPOBEIeHHH HCCIeIOBAHUI B
pamMkax  y4eOHOro  OSKCIepUMEHTa,  TIpaKTHKyMa U ydeQHo-
UCCIIeIOBATENbCKOM M IPOEKTHOH JeATENIbHOCTH C  HCITONb30BAHHEM
U3MEPHUTENBHBIX YCTPOHCTB U TabopaTOpHOro o00pya0BaHus;



peWaTh pacy€THbIC 3a7a4d C SBHO 3aJlaHHOW M HESBHO 33JaHHOI
¢uznyeckoil Momenpl0: HAa OCHOBAHHH aHAIM3A yCIIOBUsI BBIOMpATH
(pusMuecKkHe Mosenu, oTBevalowMe TPeGOBAHHSIM 3aj1auH, IIPHUMEHSATh
opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYNAThl (PU3MUECKUX Teopuit
MpH  UCMONB30BAHMU  MATEMATHYECKMX METOJNOB pelleHHs  3ajad,
[IPOBOIUTE PAacy€Thl HA OCHOBAHMU MMEIOLINXCS JAaHHbBIX, aHATH3HPOBATH
PE3YIBETAThl U KOPPEKTHPOBATL METO/BI PELUEHHA ¢ YYETOM IMOJTY4EHHBIX
PE3YIbTaTOB;

pcllaTh Ka4yeCTBEHHbIE 3ana4yu, TpeOyroUlMe TPUMEHeHHd 3HAHUH U3
PasHBIX pa3/lesioB Kypca GU3MKH, a Tak)Ke MHTErPalUu 3HAHMI 13 IPYTHX
OpeIMETOB €CTCCTBCHHO-HAYYHOIO 1MKJA: BbICTPAHBATL JIOHYECKYHO
LEMOYKY pacCyKACHHH ¢ OMOpoi Ha U3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 QU3HYECKHE ABIEHMUS;

UCIIOTB30BATh TEOPETHYECKHE 3HAHUS I OOBICHEHUS OCHOBHBIX
[PHHIIMTIOB PAOOTEI H3MEPHUTEIbHBIX IPHOOPOB, TEXHHUECKUX YCTPOICTB U
TEXHOJIOTHYECKHUX TPOLIECCOB;

NIPUBOTUTH NIPUMEPBI BKJIAJIa POCCUHCKUX U 3apy0eKHBIX YUEHBIX-(DHIHKOB
B pa3BUTUE HAYKH, B OOBACHEHHE MPOLECCOB OKPYKAIOLIEro Mupa, B
Pa3BUTHE TEXHUKHU U TEXHOIIOTHI;

aHaIM3UPOBAThL W OIIEHHBATH MOC/IeACTBHS OBITOBOH M MPOU3BOACTBEHHOI
AEATEIIPHOCTH YENIOBEKA, CBA3aHHOW ¢ (PU3MUECKUMM TPOLECCAMH, C
MO3ULHMH 3KOJIOrHYECKOi 6€301aCHOCTH, PEACTABIEHHH O PAlMOHAILHOM
NpHPOLOIIONIb30BAHHH, a TaKKe pa3yMHOM WUCIIOJIB30BAHUU JTOCTHKEHUH
HAYKH W TEXHONOIMM [Uld HJalbHEHLIEro pa3BUTHUS YENOBEYECKOIrO
o0LIecTRa;

MPUMEHSTh pa3Iu4HbIe CrocoObl paboThl ¢ WHpOpMaLKel (GU3NYECKOTo
coepmaHusa C HCTIOJIB30BaHHUEM COBPEMEHHbIX HHC]JOpMaLlIf[OHHbIX
TCXHOJIOTHH, [IPU 3TOM HCIOJNb30BaTb COBPEMEHHbIE MH(MOPMALMOHHBIE
TEXHOJOTHH I [10MCKa, MepepadOTKH U MpeabsaBiAeHHS V4eOHOH U
HaY4YHO-TIONYJISPHON HHPOPMALUH, CTPYKTYPUPOBAHUS U HHTEPIPETALHH
HH(;l)OpMa[IHH, HOIIy'—IeHHOﬁ U3 Ppa3jMYHbBIX HCTOYHHKOB, KPUTHYECKH
aHaMU3MpOBaTh  1OJIYy4YaeMyrH)  MHpOpPMALUMK) M  OLEHUBAThL  eé
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHMI, TaK MU Ha OCHOBE
aHa/lu3a UCTOYHUKA UH(POPMaALIUK;

[MPpOABJIATL OpraHru3aliHOHHbIC H [MO3HAaBATECIIbHBIC YMEHUA
CaMOCTOATE/IbHOIO PHOOPETEHHA HOBbIX 3HAHU I B TPOLECCE BbIMOTHEHUS
MPOEKTHBIX U Y4eOHO-UCCIIeI0BATeIbCKUX paboT,

paboTaTe B IpyMIle ¢ HCINOJHEHUEM pa3IMYHBIX COLUAIBHBIX pOJEi,

MJIAHUPOBATh PadOTY TPYIIbI, PAIIHOHATLHO pachpeeNaTh JeaTellbHOCTh



B HECTaHAAPTHBLIX CHUTYALUSAX, AJ€KBATHO OLEHMWBATH BKJIAJ] KAKJAOTO M3
YYaCTHHUKOB I'PYIIIbl B PELIEHHE PACCMATPHBAEMOM MTPoOIeMbI;

NPOABIATE MOTHBALIMIO K Oyaylieit npohecCHOHATBHOM JeITeNbHOCTH 110
CTILUAILHOCTAM (PM3UKO-TeXHHYECKOTO IPOQHII.
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