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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXEHUH U TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeacTaBieHHbIx B PI'OC COO, a takxe
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenmuu
npenoaBanus yaeObHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AIINAIX
Poccuiickoii @enepanyu, peaanu3yolnx OCHOBHBIE 00pa30BaTeIbHbIC MTPOTPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OO0YyYarOUIUXCA.
[Iporpamma mno ¢Qusuke ma€T OpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nkay Ha yriyoJI€HHOM ypOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/la4yd MPOPECCUOHAILHOM OpPHEHTAILMK, HAIIPABJICHO HA CO3/JIaHHME YCIOBUHM IS
MIPOSIBJICHHSI CBOWX HMHTEIUICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH KayKIbIM
OoOy4JarommMmMcsi, KOTOpble HEOOXOIWMBI A TPOAODKEHHS OOpa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATHLHOCTSIM.

B nporpamme 1o ¢puzuke onpeaensoTcs MIaHuPyeMbIe pe3yIbTaThl OCBOCHUS
Kypca (uU3MKM Ha YypOBHE cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHEHIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIMXCS, OCBOMBIIHX
nporpaMmmy 1o Qpu3nke Ha YPOBHE CpeAHEro o011ero oopa3zoBaHus Ha yriryOJaeHHOM
YPOBHE, SABJISIETCS] CHCTEMHO-JEATEIbHOCTHBIN TTOIXOI.

[Iporpamma no gpu3MKe BKIIOYALT:

TUIAaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca GU3HKHU Ha YIiTyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YyJIbTAThI M0 F0JIaM 00yUYEHUS;

coJiep>kanue yueoHoro npeamera «dusuka» no rogam 00yyeHusl.

[Iporpamma 1O (Qu3MKEe WMEET NPUMEPHBINA XapakTep U MOXKET OBITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX TPOTPaMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO MHHUIIMATHBY YUHUTEICH M
MPEIOCTABIsAECT BO3MOXHOCTH [UJISl peaju3alMi  Pa3IMYHBbIX METOJIUYECKHUX
MOJXO/J0B K TMpernojlaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coxpaHeHus1 00s3aTEIHPHOM YaCTH COJIEP KaHMs Kypca.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KauecTBe y4eOHOro IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHUM 00 okpysxaroiieM mupe. llIkonpHBIN Kype PU3NKH — CUCTEMOOOpa3yrONTUiA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYCHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCHUT OCHOBHOW BKJIaJ B ()OPMHPOBAHNE €CTECTBCHHO-HAYYHOU KapTHHBI MHPA
oOy4arorierocsi, B pOpMHUPOBAHNE YMEHHUI MPUMEHATh HAYIHBIA METOJ TTO3HAHMS
MIPY BBIMIOJTHEHUU MU YUE€OHBIX UCCIICTOBAHHM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeHEro 00111ero 06pa3oBaHus MOJI0KEH
PAI UaeH, KOTOPBIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBL €70 TOCTPOCHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (U3UKH
oObeMHEH BOKpYr (Qusnueckux Teopud. Bemgymum B Kypce sBiISeTcs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSAX MATEpHUH, BEIIESCTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanus NPeaIosaracT HCIHOJIb30BAHUE
I'YMaHUTAPHOTO TOTEHIHAa (HU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
(GU3MKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
Y HKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoena npuknaonon nanpasiennocmu. Kypc gusuku yriry0i€HHOTO ypOBHS
MpEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTMYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3ToM paccmarpuBaroTrcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIJIEMEHTOB
CONlep KaHMs, TOCBAIIEHHBIX HKOJIOTMYECKMM TIpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a Takke OO0CYXKICHUS
po0JIeM palMOHATIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
MPUHITUIIAX CHCTEMHO-IEATEeILHOCTHOTO moaxoaa. Jms gusuku peanmuzamus 3THX
MIPUHITUTIOB 0a3MpyeTCsl Ha MCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBytolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YUYEHMYECKOTO JSKCIEpPUMEHTA,
BKJIIOYAIONIETO (POHTAIbHBIE YYEHUUYECKHE OMBITHI NP HM3YYEHUH HOBOTO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanusaiuu Gu3nuecKoro npakTukyma. B nepBom ciyyae npakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, aubO MOCjE MEPBOTO M BTOPOTO
MOJIYTOJUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
IPAaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOPHIE MPOBOJAATCSA B Ipoliecce
nu3ydeHus: pazzuena (temsl). [Ipu sTomM moj paboTamMm TpakTUKyMa MOHHUMAETCS
CaMOCTOATENIbHOE  HCCIEOBAaHUE, KOTOPOE TPOBOJUTCA IO PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi MHCTPYKIIUH.

B nmnporpamme mo ¢usnke cHCTEeMa YYEHHUYECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHa €IWHBIM MepedHeM. Bribop
TEMaTUKHU JJIS 3THX BHJIOB YYCHHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBIACTCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHMUSI W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
W3MEPCHHUSI, UCCIACAOBAHUSA 3aBHCHUMOCTEH (PH3NYECKMX BEITUYMH M ITOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACNISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM n1J1s1 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7[a4M C SIBHO 33JIaHHOMN
¥ HESIBHO 33JJaHHOM (YU3UIECKON MOJIEIBIO, TIO3BOJISIONIAE MPUMEHSTh U3YICHHBIC
3aKOHBI W 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasena Kypca, TaK U WHTETPUPYS
MpUMEHEHUE 3HAaHUW U3 Pa3HbIX pa3/ieioB. st kKaueCTBEHHBIX 3a71a4 PUOPUTETOM
SBJIAIOTCS 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHue TNPOTEKAHUS (PU3NUECKHUX
SBJICHUW U TIPOIIECCOB B OKPY’KAIOIIEH >KU3HH, TPeOyrome BoiOopa Hu3nuecKkou
MOJIEIH JUTSl CHTYaIliy TTPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrieueHunto yu4eOHoro mpoiecca Kype Gusuku yriryOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oOmero oOpa3oBaHUS JOJKEH H3y4daThbCAd B YCJIOBUSX MPEAMETHOTO
kabuHeta. B kaOunere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
o0opya0oBaHUE 7S BHITTOJTHCHHS YKa3aHHBIX B MPOTPaMMe 10 (PU3HKE YICHUICCKUX
OTIBITOB, TAOOPATOPHBIX PAOOT U PadOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
obopy10BaHHE.

JleMoHCcTpalMOHHOE  000pyZoBaHHE (OPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICIOBAHMUSI  WM3Y4YaeMbIX  SIBIEHWW ©  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHUI.

JlaGopatopHoe 0O0OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére
OHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. Temarnueckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM



WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUEHUsI PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUEe WHTEpPECa € CTPEMJICHUS OOyYarommxcsi K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PECHHS KaK pe3yjbTaTa M3y4YeHHs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIB30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX cdepax Oymyiein
poecCHOHANILHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JocTuxeHre dTUX 1eJield 00eCreynBaeTCsl PEelIeHUEM CIEIYIOMUX 3a7ad B
npoIliecce u3yueHus Kypca GU3uKi Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DU3UKH;

dbopMupOoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nYecKUX SIBICHUNW B MPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CTIIOCOOO0B PEeIICHMS Pa3IMYHbIX 33/1a4 C SIBHO 3aJIaHHON (hU3UICCKOU
MOJIE/IBIO, 3aJlad, TMOJAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3laHue (U3UUYECKOU
MOJIEIM, aJeKBATHOM YCJIOBHUSM 3aJlaud, B TOM 4YHUCJIE 3a7a4 HWHXXEHEPHOIO
XapakrTepa;

NOHMMaHuEe (U3MUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIAaMH CaMOCTOSATEJIPHOTO IUJIAHUPOBAHUS U TIPOBEACHUS
bU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IMPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BuTHE MHTEpeca K chepam mpodeCcCUOHATILHON JAeSTEILHOCTH, CBI3aHHOMN
¢ (pUBHKOM.



B cootBerctBun ¢ TpedboBaHusmMu DPI'OC COO yriyOn€HHBIH YPOBEHb
u3ydyeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme no (¢U3MKE MepeueHb JabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
MPOBEJCHUSI J1a0OpaTOPHBIX pPabOT U OMNBITOB C YYETOM HHIUBUIYATbHBIX
O0COOCHHOCTEH 00yJaroInuXCsl.



COJEPKXAHUE OBYUYEHUA
11 KIIACC

Pa3znen 4. diekTpoauHamMuKaA.

Tema 4. Macnummnoe noe.

B3auMonencTBue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHUTHBIX TOJIEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarauTHoe 1moJie IPOBOJHUKA C TOKOM (MPSMOIrO MPOBOJHUKA, KATYUIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cunia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuia JlopeHua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSAAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MaruuTtHoe nose B BeuectBe. @eppOMarHeTHKY, Mapa- U JUaMarHeTHKHU.

TexHn4eckrue YyCTpPOMCTBA W TEXHOJOTHUYECKUE IMPOLECCHl: NPUMEHEHHE

ITOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHUuTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATENH SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

Kaptuna  7uHHMA  WMHAYKOMM ~ MarHATHOTO  ITOJISL  MOJIOCOBOTO M
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

KapTuHa mMHMI MarHUTHOM UHAYKIUU TOJISI JJTMHHOTO TIPSIMOTO IMTPOBOTHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBrue cumbl JIopeHI1a Ha HOHBI AIIEKTPOJIUTA.

Hab6nronenue nBmKeHus My4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIBHOTO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

HccenenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMY HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHMe ANEKTpOMArHUTHOM HMHAYKIUU. IlOTOK BEKTOpa MarHMTHOM
uaaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMArHUTHOM uWHaykuuu Papases.
Buxpeoe anekrpuueckoe noJie. Toku Dyko.



OJIC wmHAyKUMH B TPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIe.

[TpaBuno Jlenua.

NunyxktuBHocTh. KaTymika HMHAYKTUBHOCTH B II€NM MOCTOSHHOTO TOKA.
Asnenue camonHaykuuu. IJ{C caMOMHIYKIIHH.

DHEpPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOIMYECKHUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JICKTPU3ALMH TEJ MPU ABUKECHUN B MATHUTHOM T10JIE
3emun.

Jemoncmpayuu.

HabGmronenue siBjeHUs 3J1IeKTPOMAarHUTHOM UHTYKIIUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO MOTOKA.

[IpaBuio Jlenua.

[TaneHue MarauTa B alIOMUHUEBOMN (MEeIHOM) TpyoOe.

SIBNeHNE CAaMOUHIYKIIUH.

Hccnenosanne 3apucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OmnpeneneHne MHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBICHUSI CAMOUHIYKIIUH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen 5. KosieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedbanusi. Kunemarnueckoe M TUHAMHUYECKOE OIMUCAHHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEepruu). BeiBoj
JMHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUSI.

AmMmutyaa u ¢asza kojnebaHui. CBsi3b aMIUIMTYIbl KOJEOAHUI HCXOAHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon m dacrora koneOanwii. Ilepwon Mambix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWN TPYKUHHOTO
MasiTHUKA.

[Tonsatue o 3aTyxammux KojebdaHusx. BeiHyxaeHHbIe Kojebanus. Pe3oHaHc.
Pe3onancHas kpuBasg. BuusHue 3aryxaHuss Ha BUJ DPE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.



TexHuyeckue yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K01e0aTeIbHOTO ABMKECHUS.

Habmroienne He3aBUCMMOCTH MEpHo/ia MallbIX KOJeOaHUil rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoieO0aHuii 1 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanne kosieOaHWK TIpy3a Ha MACCHUBHOM MPYXHUHE C ILENbIO
dbopMupOBaHUA MTPEICTABICHHUM 00 UCAIbHON MOJIENN PY>KMHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs PHEPTUU MPU KoJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanre BIHYKACHHBIX KOJIEOaHUM.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOIO U MPYXUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0/I€ KoJIeOaHUM Ha yIIpyroMm IMojBecCe.

N3yyeHue ABMKEHUSI HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B IPYKUHHOM MAasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTY IbI 3aTyXaONIMX KOJIeOaHuH.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

Tema 2. InexkmpomazHumHnele Korebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIe0aTEIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JeCTByIOIEE 3HAUYEHHWE CHUJIBI TOKAa W HANpsOKEHUS MpU pasindHoil dopme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycoHnanbHbIi NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B II€NIM CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

Uneansubiii  Tpancopmatop. IlpomsBoactBo, mepemada U MOTpeOIcHUE
DIEKTPUYECKOU IHEPTUU.

DKOJIOTMYECKHE PHUCKKM TpPU MPOU3BOACTBE 3ieKkTpodHepruu. Kynbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.



TexHU4ecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: ICKTPUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JUHUU JIEKTpoInepeaay.

Jemoncmpayuu.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUHM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpaA.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHU.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOPA.

By IeHHbIE CHHYCOUJATbHBIE KOJICOaHMUS.

Pe3ucrop, Karymka MHAYKTMBHOCTM M KOHJEHCATOP B LIENM IIEPEMEHHOIO
TOKA.

Pe3onanc mnpum mocCiIeOBAaTEIbBHOM COEAMHEHWH PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VYeTpoiicTBO U MIPUHIUIT ACUCTBUS TpaHCchopMaTopa.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3yuenne Tpanchopmaropa.

HccenmenoBanne MEpEMEHHOTO TOKA 4Yepe3 ITOCIEAOBATEIbHO COCIWHEHHBIE
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

HabnroieHue 31eKTpOMarHuTHOTO PE30HAaHCa.

HccnenoBanrie pabOThl HCTOYHUKOB CBETA B €M NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUMHbLE 0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie wu
IIPOJIOJIBHBIE BOJHBL. llepron, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, UHTephEepeHUus U
U pakiys.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3aius, uHTepdepeHuns u qudpakuus.

[IIkana 3I€KTPOMarHUTHBIX BOJIH. [I[pUMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBSA3H U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.



TexHuyeckue yCTpOMCTBa M IMPAKTUUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenepon, CBU-nieusn,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIULIMHE.

Hemoncmpauyuu.

O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue nareppepeHunu u 1uppakiny MEXaHUYeCKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YacTOTOM KOJEOaHUIA.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPEJIOMIICHHUE,
noJisipu3anus, 1udpakuus, uHTepdepeHIUs.

OOHapykeHue HHPPaKpacHOro U yIbTPaPHUOIECTOBOIO U3TyUECHHII.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3yuyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMoJIMHEHOE pacnpoCTpaHEHUE CBETA B OJAHOPOJIHOM cpene. JIyd cBera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxeHui B
iockoM 3epkaie. Chepuueckue 3epkaa.

[Tpenomiienue cBeTa. 3aKOHBI IPEIOMIIEHUS CBeTa. AOCOJIIOTHBIN MOKa3aTeNb
npesiomieHus. OTHOCUTENBHBINA MOKa3aTesb npenoMieHus. IIocToSHCTBO YacTOThI
CBETa M COOTHOIICHHE JUTMH BOJIH ITPH MEPEX0E MOHOXPOMATHUYECKOTO CBETA Yepe3
IpaHUIly pa3zelsia JByX ONTUYECKUX CPE.

Xon nyueit B mpusme. [ucnepcusi cBera. CroxHBIA cocTaB 0€lIoro CBeTa.
IBer.

[TonmHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJIHOro BHYTPEHHETO
OTpaKEHUS.

Cobuparomniye 1 paccerBarolye TuH3bl. ToHkas TuH3a. DOKyCHOE paccTosiHUE
U ONTUYECKasl cuja TOHKOW JMH3BL. 3aBUCUMOCTh (POKYCHOTO PAcCTOSIHUSI TOHKOMN
cepuueckoil JHMH3BI OT €€ TEOMETPUU U OTHOCHUTEIBHOTO IOKa3aTens
MPEJIOMIICHHUSI.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.



Xoa sy4a, MPOWIEAIIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIJOM K €€ TJIaBHOU
onTu4yeckod ocu. IlocTpoeHne wu300pakeHUW TOYKU U OTpe3Ka IMPsSMOU B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaX.

OnTuyeckue mpubopsl. Paspemaromas crocoOHOCTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHble HCTOYHUKHU.
YcnoBuss HaOMIOMEHUS MAaKCHMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepbl KIIaCCUYECKUX
UHTEPPEPCHITMOHHBIX CXEM.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCUMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuyecknue yCTpOICTBA M TEXHOJOTHMYECKHUE IPOIECCHl: OYKH, JYIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre npeioMIIEHUs CBETA.

HabrogeHue nojHOro BHyTPEHHETO oTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xo/la CBETOBBIX IIYYKOB YEpe3 ILIOCKOMAPaLIEIbHYIO
MJIACTUHY U TIPU3MY.

HccnenoBanne CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKona.

Habmronenune natepdepeHInm cBeTa.

HabGnrogenue 1BeTOB TOHKUX TJIEHOK.

HaOmronenue audpakinu cBera.

N3yuenue nudpakiinoHHON PEIETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenne nucnepcuu cBera.

HaOmronenue nosisipuzaiiuu CBeTa.

[IpuMeHeHue MoJISIPOUIOB ISl M3YUEHUS] MEXaHUYECKUX HAIpPsHKECHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

N3mepenue nokazaress npesioMJICHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSHUS PaCCEUBAIOIINX JIMH3.

[Tomy4yenune n300pakeHusi B CUCTEME U3 IIOCKOTO 3epKajia U JTMH3HI.



[Tonyuenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepYEepeHInn 1 MOJIIprU3aliii CBETa.

W3yyeHue noyisipu3aiyy CBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3ydenne naTepdepeHInm 1a3epHOro U3IyUYeHUS Ha ABYX MIEISX.

HabGmronenue nucnepcumu.

HabGmronenue u uccnenoBanue AMPPakIuOHHOTO CIIEKTpA.

N3Mepenune I1HbI CBETOBOU BOJIHBI.

[TonydyeHue crnekTpa U3Iy4eHUs! CBETOAMO/A MPU MOMOUIM AU(PPAKIHOHHOM
PELIETKMU.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCUTEILHOCTH.

['paHuIBl TPUMEHUMOCTH KJIACCHYECKON MeXaHHUKU. [[ocTynaTel criennanbHOMI
TEOPHUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. [IpeoOpa3zoBanusi  JlopeHia.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILICHNUE JINHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
MIOKOSI.

TexHU4ecKue yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSyKEHHBIX YaCTHULL.

Y4yeHn4eCcKuil IKCIIEPUMEHT, JIa0OpaTOpHbIE PaOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbca W JHEPrUM  PEISTUBUCTCKUX 4YacTuil (IO
doTorpadgusiM TPEKOB 3aPSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBeCcHOE TeIIOBOE M3JIydeHHUE (M3JIydyeHHE aOCOIIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

®oToHBI. DHEPrUs U UMITYJILC (POTOHA.

®orordpdext. Onbitel A. I'. CronetoBa. 3akonbl hoTodPdexra. YpaBHeHHE
OunmeHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 W aOCOJIIOTHO OTpaXkarollylo MoBepxHOCTh). OmbiTel 1. H.
JleGenena.

BousiHOoBBIE cBONCTBA yacTull. Bosnsl ne bpouns. Jlnuna BonHb! e bpoiiis u
pasMmepbl 00OJacTH JIOKaJIM3alUu ABWXKYyIeWcs 4actuubl. KopmyckymnsipHo-
BOJIHOBOM Jyanu3Mm. J{udpakius 351eKTpoHOB Ha KpUCTaJLIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPEIEIEHHOCTEN
I'eiizenbepra.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: CIIEKTPOMETD,
dboTosnemMeHT, (OTONATUYUK, TYHHEIBHBIM MHUKpPOCKON, COJIHeUHas Oarapes,
CBETOUOI.

Hemoncmpauyuu.

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceroauog.

Conneynas Oatapes.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucclienoBanus Gotodddexra.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOIMO OT HAIIPSHKEHUS.

Tema 2. Dusuka amoma.

OnpITEl O HCCIEIOBAHHUIO CTPOEHUsl aTroMma. IlnaHerapHas MoJenb aToMma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornonieHrue GOTOHOB MPU MEPEXOIE ATOMA C
OJIHOTO YPOBHS SHEPIUH HA PYTOM.

Buapl ciektpoB. CIeKTp YpOBHEN 3HEPTUH ATOMA BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onsita Pezepdopaa.

HaoOmronenune mMHEHYIATHIX CIIEKTPOB.

Y CTpoiCTBO 1 IEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHL.

Omnpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUSI.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

Hab6ronenue nmuHeyaToro CexTpa.

HccnenoBanue cnekTpa pa3peXeHHOr0 aTOMapHOIO BOJOPOAA U U3MEPEHHE
nocrosiHHor PunOepra.

Tema 3. Qusuka amomHOo20 A0pPa U I1EMEHMAPHBIX YACHUY,

Hyxnonnas moxens siapa [eiizenbepra—lBanenko. 3apsa siapa. MaccoBoe
yucio saapa. M30Tomsl.

PannoaktuBHOCTh. Aunbda-pacnaj. DNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. ['amma-usnydeHue.



3akOH pPaAMOAKTUBHOTO pacnaga. PaauMoakTWBHBIE HM30TONBI B IPUPOJE.
CBOIICTBa MOHHU3UPYIOLIETO M3Iy4YCHHs. BIusHUE paIMOAaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIM QOH nM3inydeHus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. S aepubie cuibl. JledekT Macco spa.

Anepueie peaknuu. [lenenne u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsIEMOT0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTMYECKUE acCIEeKThl Pa3BUTHUS
AJIEPHOM SHEPrETUKH.

Metonbl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIBHBIE B3aUMOJICCTBUS. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangaptHoit Mmoaenu. KBapk-TitooHHas MOJENb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas matepus U TEMHas
DHEPrUsl.

EnuHcTBO U3nyeckoil KapTUHBI MUPA.

TexHn4eCcKkre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Buiibcona, s/iepHbIil peakTop, TEPMOSICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomeol, RPAKMUKYM.

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

HccnenoBanne paiioakTUBHOTO (hOHA C UCIIOIB30BAaHUEM JIO3UMETPA.

N3yyenue norsoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otansl pa3BuTHUA acTpoHOMuUU. [IprKnagHOe 1 MEPOBO33PEHYECKOE 3HAUYCHHE
acTpoHoMHuH. [IpyMEHUMOCTh 3aKOHOB (U3MKK IS OOBICHEHUS TPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metoasl aCTpOHOMHMYECKUX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIBI, PAJAHOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Buna 3BénHoro nHeba. Co3Be3ausi, sIpKuU€ 3BE3NBI, IUIAHETHI, UX BHIMMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoitHIa U 3BE3 /.

3BE3/1bl, UX OCHOBHBIE XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne m aBwxkeHue CoyHIA B
INanaktuke. Tunel raaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPHI B sApax
rajakTHK.



Bcenennas. Pacmpenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3ITyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUMN JIJIsi ONPE/IeTICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBepHOro MoJIyliapusi U sIpKue
3BE3BI.

HaGmronenuss B Tteneckon JIyHbI, MJIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

DuU3NYEeCKUN NPAKTUKYM.

Cnioco0Onb1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX WM3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUIM (PU3NYECKUX BEITUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
(Gu3MYEeCKUX BEIUYMH, NPOBEPKA MPEMJIOKEHHBIX TMIOTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKHWX  paszlenax «YUYEHUYECKUUA  DKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O06o01maromniee NOBTOPEHUE.

O0o0uieHne U cucTeMaTH3alus CoJIep KaHus pa3feioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOAUHAMUKAY, « ITEKTpOuHaAMUKay, «Konebanus u
BOJIHBDY, «OCHOBBI CHEHUAIBHON TEOPUM OTHOCUTEIIBHOCTW», «KBaHTOBad
busmnKa», «IEMEHTHI aCTPOHOMHUH U aCTPODU3UKIY.

Ponps ¢u3uku W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTeIbHOCTH YEI0BEKa, pOJib U MECTO (DU3UKU U
aCTPOHOMHMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE OMMCATEIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW M MPOTHOCTUYECKOM  (PYHKIUH
bu3ndecKoil Teopuu, poJib GU3NIECKON TEOpUU B (POPMUPOBAHUU MPEACTABICHHIMA
0 (u3NYeCKOW KapTUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPa B 00OIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIE CBA3H.

Nzyuenue xypca pusuku yriayonéanoro ypoBHs B 11 kmacce ocymecTBiseTcs
C Y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 00068 HAYUHO20
no3HanuA: SBJICHHWE, Hay4yHbId (aKT, Tumnoresa, (pusmyeckas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuxka: penieHUE CHUCTEMbl YypaBHEHHU. TpUTrOHOMETpUYECKHE
(GYHKIIUN: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXI€CTBO. BEKTOpPBI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (GYyHKUUNA. [Ipu3Haku mNOMOOMSI TPEYroJIbLHUKOB,
OTpeJIesIeHHE TUIONIAIU TIIOCKUX QUryp u o0bEma Tel.

Buonozus: >nexTpuyueckue SBICHHUS B JKUBOM NpUpoje, KoseOaTelbHbIC
JBWKEHUA B JKMBOM NPUPOJAE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJICTBE
AIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensbl,
yIbTPa3BYyKOBasi JMArHOCTUKAa B MEJIUIIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
npUpoe.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpPUCTAJUIMYECKAsi CTPYKTYypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIHU3.

I'eocpagpua: MarHuTHBIE TIONKOCA 3€MJIM, 3aJ€KM MAarHuUTHBIX  PYA,
doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOoJABUTaTENb AKOOH, reHepaTop MEPEMEHHOI0 TOKa, WHAYKI[MOHHAS IEYb,
JMHUY 3JIEKTpONepeay, 3JIEKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOCKIIMOHHBIN ammapaT, BOJOKOHHAs OINTHKA, COJTHEUHas OaTapesi, CIIyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHNMA JIMUHOCTHBLIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPacCIIMpPEHHE >KU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e c(hopMUPOBAHHOCTH TPAKTAHCKOMN MO3UITUU O0YUAOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOllecTBa, Y4YacTBOBaTh B CAMOYINpPAaBJICHUU B 00pa3oBaTelbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU Tpa’KIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MMOBEICHUS;

e CIOCOOHOCTBH OIIEHMBATH CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas OSCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



MHTEpEC K Pa3IuYHbIM chepaM mpodecCHOHATbHON AESITeIbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YyMEHUE COBEPIIATh OCO3HAHHBIM
BBIOOp Oynayiiel mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHbIE
TUTaHbL;

TOTOBHOCTB U CTIOCOOHOCTH K 00pa30BaHMIO M CaMO0OPa30BaHUIO B 0071aCTH
(bU3UKY HA IPOTSXKEHUU BCEH JKU3HH.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTUYECKOW HANpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs (PU3BUKK OCYIIECTBIATH MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JNOCTUKEHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUIEHUS] MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTe€pUaAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYecKoil HayKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
NeSITEIbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
CoJep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TMOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIC CBSI3W U aKTyaJlH3UPOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaxOguTh apryMeHThl MJiA
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OILIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (OPMYJIHPOBATh COOCTBEHHBIE 3aJaud B 0O0pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HABBIKAMU NOJTy4yeHUs! UHpOpMalu (U3NYECKOTO COACPKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBISATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHHWH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEp)KaHUs B Pa3IMUHBIX (hopmarax c
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.



KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

OCYILECTBIATh OOLIEHWE Ha YpokaXx (U3MKM U BO BHE-ypPOUYHOMH
NEATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W CMAr4arth
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BaTh NPEUMYIECTBA KOMAHAHOW U MHANBHUIYaJIbHOU
paboThI;

BBIOMpAaTh TEMATHUKy U METOJbI COBMECTHBIX ACHCTBHI C yu4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KaXKJOr0 YJIeHA KOJUICKTHUBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOODAMHUPOBATh JEUCTBUSA II0 €€ JOCTHKEHHUIO: COCTABJIATH ILIAH
JNEUCTBUMN, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4ye€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPHUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEIECHHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENBHO OCYIIECTBIIATH TO3HABATENbHYIO AESITEIBHOCTh B 001aCTH
(GU3UKY U aCTPOHOMMH, BBISIBIATH MPOOJIEMBbI, CTAaBUTh U (HOPMYITHUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUsI PACUETHBIX U Ka4€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOThl C yU4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM;

pacHIMpsITh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEATIOYTECHUMH;
JenaTb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIeTh HABBIKAMM II03HABATEJIILHOM pediekcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCII0JIB30BaTh MPUEMBI peICKCHH SIS OIEHKH CUTYaIIMH, BHIOOpa BEPHOTO
pelIeHus;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHUYKECHUIO;

MIPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IPU AHAIU3E PE3YIbTATOB
JIeSITeIIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B mporecce AoCTHKEHUSI JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHME JpPYTUX, YUWUTHIBATh €ro IMpH OCYUIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI



K xonity oOyuenws B 11 knacce npeIMeTHBIE PE3YIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B IKOHOMHUUECKON, TEXHOJIOTHUECKON, COIMATBLHOM
U 3TUYECKOHN cdepax NesATeIbHOCTH YeJOBEKa, pOJib U MECTO (DHU3HKHU B
COBPEMEHHOU HAYYHOU KapTUHE MUPA, POJIb ACTPOHOMUHU B ITPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKA U JaJbHEHIIEM HAayYHO-TEXHUYECKOM PA3BUTHH,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW (YHKIUNA (PU3NUECKOW TEOPUH — DJIEKTPOJUHAMUKH,
CHEIMATFHON TEOPUHM OTHOCUTEIBHOCTH, KBAaHTOBOM (U3UKH, POIb
¢uznyeckoit Teopun B (OPMUPOBAHUU TPEACTABICHUN O (U3HUECKOMN
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHpa B 0OLEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHHUN O IPUPOJE;
pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeNed PU3NUECKUX TEJ U IPOLIECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KOJEOaHMsl, MAaTEMaTUYECKU MAasTHUK, HACATbHBIN
IIPYKUHHBIA MAasiITHUK, rapMOHUYECKHE BOJIHBI, UJCaIbHBIN
Kosie0aTeNbHBIN KOHTYp, TOHKas JIMH3a, MOJIEJIel aToMa, aTOMHOTO siApa U
KBAHTOBOM MOJIC/IH CBETA;

paziuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH 3JEKTPOMArHUTHBIE MPOILECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHUS M 3aKOHbl JJIEKTPOAUHAMUKH U
CHEelUalbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro  3apsiaa, cuia Awmmepa, cwia JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOM LEMU CO CKOPOCTBHIO
WU3MEHEHUS CUJIbI TOKA, TOCTYJAThl CIELMAIbHON TEOPUH OTHOCUTEIbHOCTH
OUHIITEHA);

aHaJIM3UPOBaTh U OOBSICHATH KBAHTOBbIE MPOLIECCHI U ABJICHUS, UCIIOB3YS
MOJIOKEHUSI ~ KBAaHTOBOW  (u3uku  (ypaBHEHHWE  ODWHINTEHHA IS
dbotoaddexra, mepBbIil U BTOPOM MOCTyNaThl bopa, MpUHITUIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbI COXpPAHEHHUS 3aps0BOr0 U
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacraja);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIOIb3ys BEITUYMHBI:
HaMpPsHKEHHOCTD 3JIEKTPUYECKOTO OIS, MOTEHIMAT 3JIEKTPOCTATHUYECKOTO
NoJIs, Pa3HOCTh MOTEHLUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS



MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cujia AMmepa, UHAYKTUBHOCTD,
ANEKTPOJBIKYINAS. CUJIAa CAMOMHIYKLIHMH, 3HEPTruss MArHUTHOTO MOJIS
MPOBOJIHUKA C TOKOM, PEJIATUBUCTCKUNA UMITYJIbC, TOTHAS SHEPTUSL, DHEPTHUS
MTOKOSI CBOOOTHOM YAaCTHIIBI, SHEPTUS W UMITYJILC (DOTOHA, MACCOBOE YUCIIO
U 3apsi]l siApa, SHEPIUs CBSI3U S/Ipa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJIICHUM:
AIIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHus
BOJIH, Judpakmus, TUCIIEPCHs, TIOJHOE BHYTPEHHEE OTpakKCHHE,
doTornextpuaeckuii 3pdekt (botorddexr), anpda- u 6eTa-pacmaisl aaep,
ramMmMma-usiydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATLHOTO aHAN3a U
paboThI J1a3epa;

OTpEJENATh HaIpaBiICHUE WHIYKIMA MAarHUTHOTO TMOJIsi MPOBOJHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30H,
Y PaCCUUTHIBATH €r0 XaPaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATAOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI IS aHaidu3a ¢ OOBSICHEHHS  (PU3WYECKUX MPOIECCOB,
MPOUCXOAIIUX B 3BE37aX, B 3BE3/IHBIX CUCTEMAaX, B MEKTraJaKTUYECKOU
cpejie; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHU 3BE3/] U BCelleHHOi;
MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
UCIIOJIBb30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBAThH
YCTAHOBKY, (PUKCUpOBaTh pPe3yibTaThl TMOJYYEHHOH 3aBUCHUMOCTH
¢u3MUecKuX BEIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JleflaThb  BBIBOJABI IO  pe3ysbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIC H3MEPEHHS (U3MYECKUX BEIMYMUH, IMPU HTOM
BBHIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHHs, OIEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MPOBOJAUTH ONBITHI IO MPOBEPKE MPEMJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce NPEIJIOKEHHOU
TUTIOTE3bI;

OMUCHIBATH METO/IbI TOJIYYEHHUS HAYYHBIX AaCTPOHOMUYECKUX 3HAHUIA;
coOJTI01aTh MpaBmIIa 6€30MacHOTO TPY/Ia MPU TPOBEICHUN UCCIICIOBAHNN B
pamMKax  y4eOHOro  OKCIEpUMEHTa, TNpaKTUKymMa W y4eOHO-
HCCJIE0BATEIILCKOM W TIPOEKTHOM JIESATEIIBHOCTH C HCIOJb30BAHUEM
U3MEpPUTENLHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THple 3aJaud C SBHO 3aJaHHOW M HESBHO 3aJaHHOM
bu3nYecKkol MOJeNbl0: HAa OCHOBAaHWM aHalu3a YCJIOBHUS BHIOWPATH



bu3znueckue MoJenu, OTBEYarolue TpeOOBaHUSIM 3a]ayM, MPUMEHSThH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPHd
IIpU  HUCHOJIb30BAHMM MaTEMAaTUYECKUX METOJIOB DPEIIEHUs 3a/aad,
IPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelmaTh KayeCTBEHHbIE 3a7auM, TPeOyIollue MPUMEHEHUs 3HaHUU U3
pa3HBIX pa3aeNoB Kypca PU3UKU, a TAaKKE WHTErpallui 3HAHUNA U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI C ONIOPOIl HAa N3yUYEHHbBIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (pU3NYECKUe SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

MPUBOJUTH TPUMEPHI BKJIa1a POCCUUCKUX U 3apYyOESKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHAIM3UPOBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIMI 3KOJOTHYECKON 0€30IacHOCTH, MPEACTABIECHUI O palliOHAaIbHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIIOJIb30BAHUU JOCTUKEHUN
HAYKd M TEXHOJOTHM Uil JAJIBHEHIIETO PAa3BUTUS YEJIOBEYECKOTO
00IIIeCTBA;

NPUMEHSATh pa3iuyHble COCOObl paboThl ¢ MHpOpMaLUEH (PU3UYECKOTO
CONIEp)KaHUsI C KCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTU, TIPU TOM HCIOJIB30BaTh COBPEMEHHbIE WH(MOPMAIIMOHHbIE
TEXHOJIOTUM JUIsl TOMCKA, NEpepadOTKM M MpEeAbsIBICHUS Y4YEOHOU U
HAay4YHO-TIOMYJISIPHON MH(GOpPMALUK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUU
uHhOpMaIuKU, TOJMYYECHHONM U3 Pa3IUYHBIX HCTOYHMKOB, KPUTUYECKH
aHANMM3UPOBaTh  MOJIydaeMmMyro  uHpoOpmanuio W OICHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHalIM3a UICTOYHUKA MHPOpMaLIUK;

POSIBIISIT OpraHu3aluOHHbIE U M03HABATENIbHbIE yMEHUs
CaMOCTOSITENIbHOTO MMPUOOPETEHUSI HOBBIX 3HAHUH B MPOLIECCE BHITOIHEHUS
MIPOCKTHBIX M Y4EOHO-UCCIEA0BATEIbCKUX PadoT;

paboTath B TpyNIle C MCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYIIbI, PAIIMOHATIBLHO PACHPENesiTh AesTEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLEHMBATh BKJAJ] KaXIOTrO W3
YYaCTHUKOB TPYTIIBI B PEIIICHUE pacCMAaTPUBAEMON TTPOOIIEMBI;



e TMPOSBIATH MOTUBAIMIO K OyayIield mpodecCHOHANbHON 1eATeNbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

Ne Tema ypoka Homep Bun dom. 3a1anue Jdara npoBenenust
ypoka naparp | KOHTPOJIsi
aca IJIaH dakr
BBoanoe noBTopenne (4 yaca)

1/1 Onektpruueckuii 3apsia. 3akoH KynoHa. 3akoH coxpaHeHus P Ne685 (0), (04.-09).09
ANEKTPUIECKOTO 3apsiia 687,690 2024

2/2 DJIEKTPUUECKOE MOJIe P Ne 695, 700, | (04.-09).09
702 2024

33 Pemenue 3a1a4 1o reme «IEKTPHUUECKOE MOJICH P Ne 739, 741, | (04.-09).09
743, 744 2024

4/4 Pemrenue 3a1a4 rmo reme «IEKTPHUECKOE TOJICH Tect P Ne758, 769, (04.-09).09
772 2024

DuiekTpoanHaMuKa (nmpoaoskenue) (18 yacon)
MarnutHoe noJie (9 yacoB)

5/1 B3aumoeiicTBrue TOKOB. MarHuTHOE TT0JIe 1 (04.-09).09
2024

6/2 MarnutHas nHAyKus. Buxpesoe mone. Cua Amnepa 2,3 VYap. Nel (1,2) | (11-15).09
2024

713 DNEeKTPOU3MEPUTENbHBIE MPUOOPHL. | POMKOTOBOPHUTEIb. 4,5 (11-15).09
Pemenue 3amau 2024




8/4 JlabopaTopnasi pa6ora «Habmoienue neiicTBUsS MarHUTHOTO JIP (11-15).09
T0JI Ha TOK). 2024

9/5 Cwuuta Jlopenna 6 VYup. Nel (3,4) | (11-15).09
2024

10/6 Pemenne 3a1a4 mo teme «Cua Ammepa» CP P Ne 834 — (11-15).09
836, 840 2024

11/7 MarHuTHbIE CBOICTBA BEIIECTBA 7 P Ne 841, 843, | (18-22).09
844 2024

12/8 Pemenne 3aga4 no reme «Cuna Jlopenua» P No 848, 849, | (18-22).09
851, 852 2024

13/9 Pemenne 3aga4 no reme «MarHuTHoe moJie» Tecr P Ne855 - 857 (18-22).09
2024

DaeKTpoMarHuTHasi nHaykous (9 yacon)

14/1 OnexTpoMariuTHas HUHAYKIHs. OTKPBITHE DJIEKTPOMArHUTHON 8,9 PNe912-914 | (18-22).09
WHIYKIIUA. MarHuTHBIN MOTOK 2024

15/2 Hampasiienne unayknnornHoro Toka. [Ipasmino Jlenia 10 P Ne 915, 917 (18-22).09
—-919 2024

16/3 3aKO0H 3JICKTPOMArHUTHOW WHTYKITHH 11 Yop. Ne2 (1 - (25-29).09
3) 2024

17/4 JlabopaTopHasi pa6ota «/3ydeHue sBICHUS JIP P Ne 921,923, | (25-29).09
AJIEKTPOMArHUTHON WHIYKITAW 924 2024




18/5 Buxpesoe anekrpuueckoe noje. 3C uHayKIUN B 12,13 CP P Ne 927,928, | (25-29).09
JBIDKYIIUXCS POBOTHUKAX 930 2024

19/6 Camounaykuusi. UHIyKTHBHOCTB 14,15 Yup. Ne2 (4 - (25-29).09
6) 2024

20/7 DHeprusi MAarHUTHOTO TIOJISt 16 P Ne931-934 | (25-29).09
2024

21/8 OnektpomarauTHoe noje. O0o0IeHHe MaTepHraa Mo TeMe: 17 Tect P Ne937-941 | (02-06).10
"DJIeKTpOMarHuTHas UHIyKIus" 2024

22/9 KonTpoabHast padora 1o teme «MaruuTHOE IOJIe» KP (02-06).10
2024

Mexanuuyeckue koJedanus (5 4acoB)

23/1 CB0OO/IHBIC U BBIHYXICHHBIC KOJIeOaHUs. Y CIIOBUS 18, 19 P Ne 412,413, | (02-06).10
BO3HUKHOBEHUS KOJIeOaHUI 414 2024

24/2 JluHamuka KoyebaTenbpHOro IBIKEHUs. [ apMoHnYecKue 20,21, CP P Ne 417 -419 | (02-06).10
KoseOaHus 2024

22

25/3 da3za xonebanwuii. JlabopaTopuas padora «OnpeneneHue 23 JIP P Ne 420, 422, | (02-06).10
YCKOPEHUSI CBOOOTHOTO TAJICHUS ITPH TTOMOIIH MasiTHUKA 424, 427 2024

26/4 DHeprus Kojae0aTeTbHOTO BHKCHUS 24 P Ne 942 -944 | (09-13).10
2024

2715 BremnyxaeHHbIe kKostebanus. Pezonanc 25, 26 Yup. Ne3 (09-13).10

2024




daekTpoMarHuTHbIe Kojaedanus (10 yacos)

28/1 CB0OOOHBIE U BBIHYK/IEHHBIE AJIEKTPOMAarHUTHbIE KOJIeOaHusl. 27, 28 Yop. Ne 4 (4 - (09-13).10
KonebaTenbHbIi KOHTYD 5) 2024

29/2 AHaNorust MexJ1y MEXaHMYECKUMU U JIEKTPOMArHUTHBIMU 29 Yip.Ne 4 (09-13).10
KoJe0aHusIMU 2024

(1-3)

30/3 YpaBHEHHUsI, OMICHIBAIOIIUE MPOIIECCHI B KOJIEOATETFHOM 30 P Ne 944, 947 (09-13).10
KOHTYpE 2024

31/4 [Teproa cBOOOIHBIX ANEKTpUYECKUX Konebanuit (hopmyna 30 P Ne 951,955, | (16-20).10
Tomcona) 957, 958 2024

32/5 Pemenue 3aga4 o reme «KosebareIbHbIH KOHTYPY» CP P No 945,948, | (16-20).10
950 2024

33/6 [TepeMeHHBIH 3JEKTPUUECKUI TOK 31 P Ne 961, 962 (16-20).10
2024

3417 Pemenue 3agau mo reme «IMK» P Ne 964,969, | (16-20).10
971, 975 2024

35/8 AKTHBHOE, EMKOCTHOE, i HHIYKTUBHOE CONPOTUBIIEHUE B ienn | 32 — 34 P Ne (16-20).10
MEPEMEHHOTO TOKa 2024

36/9 DIEeKTPUUECKUI PE30HAHC 35 P Ne 976,978, | (23-25).10
979 2024

37/10 I'enepaTop Ha TpaH3ucTOpe. ABTOKOJICOaHus. Pemenue 3axau 36 Tecr P Ne 982, 983 (23-25).10

2024




IIpousBoacTBO, Nepeaava U UCNOJIb30BAHHE YIEKTPHUYECKOH YHEPTHH

(5 yacoB)
38/1 ['eHepupoBaHUE IEKTPUUCCKON IHEPTUU 37 Yup.Ne 5 (23-25).10
2024
(1-3)
39/2 Tpancdopmatopsl 38 P Ne 986 -988 | (06-10).11
2024
40/3 [Tpou3sBocTBO, NIepeIaya U UCIIOIb30BAHUE AIEKTPHUCCKON 39, 40 (06-10).11
SHEPTUH 2024
41/4 Pemenue 3aga4 no reme «Konebanus» Yup.Ne 5 (06-10).11
2024
(4-6)
42/5 O6o06maromuit ypok. Onrcanue 1 0COOEHHOCTH Pa3IMIHBIX Tect P Ne 1266, (06-10).11
BUJIOB KOJI€OaHUt 1289, 1333, 2024
1351
Mexanuuyeckue BOJHBI (4 yaca)
43/1 Mexannueckue BOJIHbI. PacpocTpaHeHne MeXaHW4eCKUX BOJIH | 42, 43 P Ne 436 — 438 | (06-10).11
2024
44/2 Jyimaa BoJTHBL. CKOPOCTH BOJTHBI 44 P Ne 439, 440, | (13-17).11
441, 442 2024
45/3 VYpaBHeHue Oeryiell BOJIHBL. BoiHEBI B cpefe 45, 46 P Ne 445 - 447 | (13-17).11

2024




46/4 3BYKOBBIE BOJIHBL. 3BYK 47 CP P Ne 444,448 - | (13-17).11

453 2024
JJleKTPOMarHuTHbIe BOJHBI (10 yacoB)

47/1 BosnHOBBIE sIBIICHHS. DIIEKTPOMArHUTHBIC BOJIHBI 48 Yap. Ne 6 (13-17).11
2024

48/2 DKcIepUMEeHTalIbHOE OOHApYKEHHE U CBOICTBA 49 P Ne 997, (13-17).11
3JICKTPOMArHUTHBIX BOJIH 1000, 1002 2024

49/3 [T10THOCTH MOTOKA 3JACKTPOMArHUTHOTO U3yYCHUS 50 P Ne 1010 - (20-24).11
1014 2024

50/4 N3o0perenue paano A. C. [ToroBeiM. [TpuHIMIIBI panoCBs3H 51, 52 P Ne 1003 - (20-24).11
1006 2024

51/5 Monynauus n gerektupoBanue. [IpocTeimmii JeTeKTOpHBIN 53, 54 (20-24).11
pasvoOnpUEMHHK 2024

5216 Pemenue 3agau mo reme «IMB» CP P Ne 1008 - (20-24).11
1010 2024

53/7 Pacmipoctpanenue paanoBoiH. Pagnonokarus 55, 56 Yup. Ne 7 (20-24).11
2024

54/8 Pemenne 3aga4 no teme «OMB» P Ne 1011 - (27-30).11
1014 2024

55/9 Tenesunenue. Pa3BuTHe cpeicTB CBI3U 57,58 P Ne 1015 - (27-30).11
1018 2024




56/10 KonTtpoabHas padora o teme «KoneOaHus U BOJHBD) KP (27-30).11

2024
OnTuka (30 yacon)
CBeToBbI€ BOJIHBI (22 yaca)

57/1 PasButue B3ris10B Ha pupoy cBeta. CKOpOCTh CBETa 59 Yup. Ne 8 (1- (27-30).11
3) 2024

58/2 [Tpunnun [tolireHca. 3akoH OTpakeHUsI CBETa 60 P No 1024 — 01.12.2024

1026

59/3 3aKoH MpeTOMIICHHSI CBETa 61 P Ne 1036, (04-08).12
1042, 1043 2024

60/4 JlaGopaTopuas padora «/3mepeHue mokasarens JIP P Ne 1048, (04-08).12
MIPEJIOMIICHUST CTEKIIa» 1049, 1053, 2024

1054

61/5 [TonmHOE OTpaXxkeHue 62 Yap. Ne 8 (4 - (04-08).12
6) 2024

62/6 Pemenne 3aga4 no teme «OTpaKeHUE U MPEIIOMIICHHE CBETAY CP Yop. Ne 8 (7 - (04-08).12
9) 2024

63/7 Jlun3a 63 Yap. Ne 9 (1 - (04-08).12
4) 2024

64/8 [TocTpoeHne N300paKeHH, TaBaCMBIX JIMH3AMU 64 Yop. Ne 9 (5 - (11-15).12
7) 2024




65/9 [TocTpoenue n3o0paxeHUH, TaBaCMbIX JTUH3AMH P Ne 1060, (11-15).12
1061 2024

66/10 [TocTpoenue nu3o0paxeHUH, TaBaCMbIX JTUH3AMH CP P Ne 1062, (11-15).12
1063 2024

67/11 ®doroanmapat. [IpoekMOHHBIN anmapar (11-15).12
2024

68/12 I'na3. Ouku. 3purensHblie TpyOsl. Teneckon P Ne 1075 - (11-15).12
1077 2024

69/13 ®opmyna nun3bl. JlabopaTopHasi padora «Ornpesenenne 65 JIP P No 1064, (18-22).12
OIITUYECKOH CHITBI M (DOKYCHOTO PACCTOSIHUS COOMparomieit 1066, 1067, 2024

JIUH3BI» 1070

70/14 O6o06maromuit ypok no Teme «I'eomeTpuyeckas OrnTHKa» Tect (18-22).12
2024

71/15 Jucnepcus cBera 66 P Ne 1078, (18-22).12
1080, 1081 2024

72/16 WuTepdepeniys MexaHn4eCKUX 1 CBETOBBIX BOJIH 67, 68 P Ne 1087, (18-22).12
1088, 1091 2024

73/17 Hexotopbie npuMeHeHHst UHTephEpEeHIINH 69 P Ne 1083 - (18-22).12
1086 2024

74/18 Judpaxius MeXaHUYeCKUX 1 CBETOBBIX BOJIH 70, 71 P Ne 1090, (25-28).12
1092, 1093 2024

75/19 JludpakimonHas pereTka 72 P Ne 1099, (25-28).12
1101, 1103 2024




76/20 JlaGopaTopuas padora «/3MepeHune UIMHBI CBETOBOM BOJHBI» JIP VYap. Nel0 (25-28).12
2024

77121 [Tonapuzanus cera 73, 74 PNe 1104 - (25-28).12
1107 2024

78/22 KontpoabHasi padora o teme «OnTuka KP (08-12).01
2025

DJieMeHTbI TEOPUH OTHOCUTEJIBLHOCTH (5 4acoB)

79/1 3aKOHBI AIEKTPOAMHAMUKHI M MIPUHIIAI OTHOCUTEIBLHOCTH 75 (08-12).01
2025

80/2 [Toctynatel Teopun OTHOCUTENBHOCTH. PensTuBucTckuit 3akon | 76, 77 P Ne 1110, (08-12).01
CJIOKEHUS CKOPOCTEM 1113, 1114 2025

81/3 3aBUCHMOCTh MacChl TeJla OT CKOPOCTHU €ro JBUKEHUS. 78 PNe 1115 - (08-12).01
PenstuBucTCcKasg JUHAMHKA 1117 2025

82/4 CBsI3b MEX/Ty MAaCCOM M DHEPTHEH 79 P Ne 1122, (08-12).01
1125, 1130 2025

83/5 Pemenne 3aga4 o teme «CTO» Tect Yup. Nell (15-19).01
2025

HN3ny4denne u ciekTpsl (S 4acoB)

84/1 Buner m3nydennii. IcTOYHHKY cBETa 80 (15-19).01
2025

85/2 CrieKTpbl M CHIEKTPAIBHBINA aHATTN3 81-83 (15-19).01

2025




86/3 JlaGopaTopnasi pa6ora «Habimo1eHue CIUIONIHOTO | JIP (15-19).01
JIUHEWYATOTO CIIEKTPOB» 2025

8714 NudpakpacHoe u ynbTpaduoieTOBOC U3TyUSHUS. 84, 85 P Ne 1161, (15-19).01
PentrenoBckue ryqn 1163 — 1165 2025

88/5 [Ikana >meKTpOMarHUTHBIX H3nydeHuid. O6o0maromee 86 Tect PNe 1167 - (22-26).01
yueOHOe 3aHATHE 1170 2025

KBanToBas ¢pusuka (31 yaca)
CgeToBble KBaHTHI (9 4acoB)

89/1 3apoxaeHue KBaHTOBOM Teopun. DoToshdexT 87 P Ne 1132, (22-26).01
1134 2025

90/2 Teopus dporoaddexra 88 (22-26).01
2025

91/3 Pemenue 3a1a4 o reme «3akoHbl hoTodhdexTar CP P Ne 1137, (22-26).01
1138, 1141 2025

92/4 DoTOHBI 89 P Ne 1149, (22-26).01
1151, 1154, 2025

1156

93/5 [Mpumenenne hoTodrhdekra 90 P Ne 1150, (29-31).01
1155 2025

94/6 JlaBneHue cBeTa 91 P Ne 1157 - (29-31).01
1159 2025




95/7 XUMHUECKOE JICHCTBUE CBETA 92 (29-31).01
2025

96/8 Pemenue 3aga4 no teme «Potodddexr» Yop. Ne 12 (1, | (01-02).02
2) 2025

97/9 Pemenne 3a1a4 110 teme «CBETOBBIE KBAHTHD» Tect Yop. Ne 12 (3, | (01-02).02
4) 2025

AtomHas ¢pusuka (5 yacon)

98/1 OmnbiT Pesepdopaa. SaepHast Mosenb aToMma 93 PNe 1172, (05-09).02
1173 2025

99/2 KBanrtoBrie noctymnarsl bopa. Moaens aroma Bogopo/ia o 94 PNe 1174 (05-09).02
bopy 2025

100/3 Hcnyckanue u nornomnieHue cBeta atoMmaMu. COOTHOIIIEHHE 95 P Ne 1175, (05-09).02
HeomnpeaeneHHoctel [ elizendepra 1181, 1183 2025

101/4 BeinyxaeHHoe u3inyueHue ceeta. Jlasepsl 96 PNe 1186 - (05-09).02
1188 2025

102/5 O6o6maromuii ypok "Co3nanne KBaHTOBOM Teopun” Tect Yop. Ne 13 (05-09).02
2025

®du3uka aToMHOro siapa (13 yacon)

103/1 MeToabl HaOJIIOICHUSI U PETUCTPALIUU PaJIHOaKTUBHBIX 97 (12-16).02
W3ITY9CHU I 2025

104/2 OTkpbiTHE paguoakTHBHOCTU. Anb(da-, 6era-, ramma- 98, 99 P Ne 1196 - (12-16).02
W3ITyYCHUS 1200 2025




105/3 PanuoakTuBHBIE IPEBpAIICHUS 100 P Ne 1204 - (12-16).02
1207 2025

106/4 3aKkoH paJiMOaKTUBHOTO pacnaaa. [lepuos monypacmana. 101, 102 P Ne 1201 - (12-16).02
N3oTomnbl 1203 2025

107/5 OtkperTue HelTpoHa. CocTaB sipa aToMa 103 P No 1208 - (12-16).02
1209 2025

108/6 CrtpoeHure aTOMHOTO sijipa. SlepHbie CHITBL. DHEPTHsl CBSI3U 104, 105 CP Yop. Ne 14 (1 - | (19-23).02
ATOMHBIX s7ep. SIepHbIE CIICKTPBI 3) 2025

109/7 SnepHbie peakuu 106 P Ne 1217 - (19-23).02
1219 2025

110/8 DHepreTU4eCKuil BHIXOJT IAEPHBIX PEAKIUI 106 Yop. Ne 14 (4, | (19-23).02
5) 2025

111/9 Pemenue 3apau o teme «SlaepHosle peakuum» CP P Ne 1220 - (19-23).02
1223 2025

112/ Henenue snep ypana. LlenHble anepHble peakiuu 107, 108 (19-23).02
2025

10

113/ SAnepHblii peakTop 109 P Ne 1226 - (26-29).02

1228 2025
11

114/ Tepmosinepubie peakuuu. [IpuMenenne saepHoi SHEprun 110, 111 Tect P Ne 1229, (26-29).02

1230 2025

12




115/ [Toydenne paguoakTUBHBIX H30TOTIOB U UX MPUMECHEHHE. 112, 113 Yup. Ne 14 (6, | (26-29).02

13 buonoruueckoe nericTBrue pauoaKTUBHBIX U3ITYUCHHI 7) 2025
DyieMeHTapHbIe YacTHLbI (4 Yaca)

116/1 Drarnbl pa3BUTUS PU3UKH SIIEMEHTAPHBIX YaCTHUI] 114 P Ne 1235 - (26-29).02
1237 2025

117/2 OTKpbITHE TO3UTPOHA. AHTHYACTHUIIBI 115 01.03.2025

118/3 O6o6maromuii ypok "Pa3BuTHe MpeacTaBIeHU O CTPOCHHH U P Ne 1239 - (04-08).03
CBOMCTBax BemecTna" 1243 2025

119/4 KonTpoabHnasi padora o teme " KBanrosas pusuxa" KP (04-08).03
2025

3HaveHne PU3NKH 1JIs1 00bSICHEHUSI MUPA W Pa3BUTHS MPOU3BOAUTEIbHBIX
cuJ1 o0mecTBa (2 yaca)

120/1 CoBpemMeHHas pu3nUecKas KapTUHA MHpa (04-08).03
2025

121/2 CoBpemenHas ¢pu3ndeckas KapTuHa MUpa (04-08).03
2025

Hrorosoe nosropenue

122/1 Hrororoe moBTopenue. Kunemarnka (04-08).03
2025

123/2 Hrorosoe moBropenune. Kunemarnka (11-15).03

2025




124/3 Hrorosoe moBropenue. JJuHaMuka (11-15).03
2025
125/4 Hrorosoe moBropenue. JJuHaMuka (11-15).03
2025
126/5 Hrorosoe moBropenue. JJuHaMuka (11-15).03
2025
127/6 Hrorosoe noBTopenue. Cratuka (11-15).03
2025
128/7 Hrorosoe nmoBTopenue. Cratuka (18-22).03
2025
129/8 Hrorosoe noBTOpeHNE. 3aKOHBI COXPAHEHUS (18-22).03
2025
130/9 Hrorosoe noBTOpeHNE. 3aKOHBI COXPAHEHUS (18-22).03
2025
131/10 | Utorosoe nmoBroperue. OcHoBsl MKT (18-22).03
2025
132/11 | Urorosoe nosropenue. Ocaosr MKT (18-22).03
2025
133/12 | UtoroBoe moBroperue. OCHOBBI TEPMOTUHAMUKHI (01-05).04
2025
134/13 | UtoroBoe moBroperue. OCHOBBI TEPMOTUHAMUKHI (01-05).04

2025




135/14 | toroBoe mOBTOpEHHE. DIEKTPOCTATHKA (01-05).04
2025
136/15 | UtoroBoe moBTOpEHHE. DIEKTPOCTATHKA. (01-05).04
2025
137/16 | Utorosoe moBTOpEeHHUE. 3aKOHBI TOCTOSTHHOTO TOKA (01-05).04
2025
138/17 | UtoroBoe moBTOpeHHE. 3aKOHBI IOCTOSIHHOTO TOKA (08-12).04
2025
139/18 | Urorosoe noBropenue. TOK B pa3IMYHBIX Cpeaax (08-12).04
2025
140/19 | UtoroBoe moBropeHre. MarHUTHOE TIOJIE (08-12).04
2025
141/20 | UtoroBoe moBTopeHre. MexaHUYECKHUE KOTeOaHUs (08-12).04
2025
142/21 | UtoroBoe MOBTOPEHUE. DIIEKTPOMATHUTHBIE KOJICOAHUS (08-12).04
2025
143/22 | UtoroBoe moBropenne. MexaHUYEeCKHE BOJHBI (15-19).04
2025
144/23 | WtoroBoe moBTOpeHUE. DICKTPOMATHUTHBIC BOJHBI (15-19).04
2025
145/24 | UtoroBoe nmoBTopenue. ['eomeTprueckast OnTuKa (15-19).04

2025




146/25 | Urorosoe noBropeHue. CBETOBBIC BOJIHEI (15-19).04
2025
147/26 | Utorosoe noBropenue. CBETOBBIC KBAHTHI (15-19).04
2025
148/27 | Urorosoe nosropenue. CTO (22-26).04
2025
149/28 | Urorosoe noBropenue. ATomHast pusrka (22-26).04
2025
150/29 | Urorosoe noBropenue. Saepras Gpusnka (22-26).04
2025
151/30 | Utorosoe moBropenue. Pabota ¢ tecramu EI'D (22-26).04
2025
152/31 | UtoroBoe moBropenue. Pabora ¢ tecramu EI'D (22-26).04
2025
153/32 | UtoroBoe moBropenue. Pabota ¢ tecramu EI'D (29-30).04
2025
154/33 | Utorosoe noBropenue. Padora ¢ rectamu EI'D (29-30).04
2025
156/34 | Utorosoe noBropenue. Padora ¢ rectamu EI'D (02-03).05
2025
157/35 | Utorosoe nosropenue. Padora ¢ rectamu EI'D (02-03).05

2025




158/36 | Urorosoe nosropenue. Padora ¢ rectamu EI'D (06-10).05
2025
159/37 | Urorosoe nosropenue. Padora ¢ rectamu EI'D (06-10).05
2025
160/38 | Urorosoe nosropenue. Padora ¢ rectamu EI'D (06-10).05
2025
161/39 | Utorosoe moBropenue. Pabota ¢ recramu EI'D (06-10).05
2025
162/40 | UtoroBoe moBropenue. Pabora ¢ recramu EI'D (13-17).05
2025
163/41 | UtoroBoe moBropenue. Pabora ¢ tecramu EI'D (13-17).05
2025
164/42 | UtoroBoe moBropenue. Pabora ¢ tecramu EI'D (13-17).05
2025
165/43 | UtoroBoe moBropenue. Pabota ¢ tecramu EI'D (13-17).05
2025
166/44 | Utorosoe nosropenue. Padora ¢ rectamu EI'D (13-17).05
2025
167/45 | Urorosoe noBropenue. Padora ¢ rectamu EI'D (20-24).05
2025
168/46 | Urorosoe noBropenue. Padora ¢ rectamu EI'D (20-24).05

2025




169/47 | Urorosoe nosropenue. Padora ¢ rectamu EI'D (20-24).05
2025
170/48 | HUrorosoe nosropenue. Padora ¢ rectamu EI'D (20-24).05

2025




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






