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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHUH W TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeacTaBieHHbIx B PI'OC COO, a takxe
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPUIIPEIMETHBIX 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 yriyoJIEHHOM ypOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/la4yd MPOPECCUOHAILHOM OpPHEHTAILMK, HAIIPABJICHO HA CO3/JIaHHME YCIOBUHM IS
NPOSIBIICHUSI CBOMX HWHTEIUICKTYadbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OOy4aroluMcsi, KOTOpble HEOOXOAMMBI IJIsi TPOJOJDKEHHS 0O0pa3oBaHUS B
opraHuzanusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATHLHOCTSIM.

B nporpamme 1o ¢puzuke onpeaensoTcs MIaHuPyeMbIe pe3yIbTaThl OCBOCHUS
Kypca (uU3MKM Ha YypOBHE cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHEHIE,
MeTanpeJMeTHbIe, TpeaMeTHbie (Ha  yrayonéaHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METamnpeMETHBIM H TPEAMETHBIM pe3yJabTaTaM OOydYaloIIUXCsl, OCBOMBIINX
nporpaMmmy 1o Qpu3nke Ha YPOBHE CpeAHEro o011ero oopa3zoBaHus Ha yriryOJaeHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[Iporpamma no gpu3MKe BKIIOYALT:

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

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojgam o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX TPOTPaMM.

[TporpamMma mo ¢u3MKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTABIsAECT BO3MOXHOCTH JUIsl peaju3allid  Pa3Iu4HbIX METOJUYECKHUX
MOJXO/J0B K TMpPernojaBaHuio (U3UMKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coxpaHeHus1 00s3aTEIHPHOM YaCTH COJIEP KaHMs Kypca.

duszuka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTyHas B
KauecTBe y4eOHOro IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHUM 00 okpyxatoieMm mupe. LIkonpHBIN Kype PU3UKH — CUCTEMOOOpa3yrOITUiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busnueckoir reorpadmeir u actpoHommer. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYCHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCHUT OCHOBHOW BKJIaJ B ()OPMHPOBAHHE €CTCCTBEHHO-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 “ael, KOTOPhIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHS.

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 (DU3UKH
oObeMHEH BOKpYr (Qusnueckux Teopud. Bemgymum B Kypce sBiISeTcs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSAX MATEpHUH, BEIIESCTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanys NPEaIoyiaracT HCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICJICHUE CBS3U Pa3BUTHUSA
(GU3MKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
Y HKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoena npuknaonon nanpasiennocmu. Kypc gusuku yriry0i€HHOTO ypOBHS
MpEANoIaraeT 3HakKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKHUX
MPUJIOKEHUN HW3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIJIEMEHTOB
COJIepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKMM TMpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a Takke OO0CYXKICHUS
po0JIeM palMOHATIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMbI TT0 (PU3UKE JOJDKHO OBITH MMOCTPOCHO HA
MPUHITUIIAX CHCTEMHO-JIEATEILHOCTHOTO moaxoa. s Gusuku peamusamus 3THUX
MIPUHITUTIOB 0a3MpyeTCsl Ha MCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JelcTBYyolero ¢akropa ydeOHoro mpoiecca. s yriyO0iaéHHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YUYEHMYECKOTO JSKCIEpPUMEHTA,
BKJIIOYAIONIETO (POHTAIBHBIE YYEHUUYECKHE OMBITHI NP HM3YYEHUH HOBOTO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JBa crioco0a peanusaiu Gu3nyeckoro npakTukyma. B nepBom ciyyae npakTuKyMm
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, aubO MOCjE MEPBOTO M BTOPOTO
MOJIYTOJIUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
IPAaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOPHIE MPOBOJAATCSA B Ipoliecce
u3yueHusi pazzaena (temsl). Ilpu s3ToM mox paboTamu MpPaKTUKyMa MOHUMAETCS
CaMOCTOATENILHOE  HCCIEOBaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi MHCTPYKIIUH.

B nmnporpamme mo ¢usnke cHCTEeMa YYEHHUYECKOTO SKCIEPUMEHTA,
7a00paToOpHBIX pabOT M MpakTUKyMa MpeCcTaBlIeHa €IUHBIM TepeuHeM. Bribop
TEMAaTUKH JJIS 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHMUSI W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUS, WCCIACAOBAHMUS 3aBHCHUMOCTECH (DU3UUYCCKUX BEIMYUH WU IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACNISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM N1J1s1 pacUETHBIX 3a/1ay IPUOPUTETOM SIBIISIFOTCS 33]1a4M C SIBHO 33/IaHHOU
¥ HESIBHO 3aJJaHHOUW (hU3UYECKON MOJIEIBIO, TIO3BOJISIFOIITNE TPUMEHSATh U3yUEHHBIC
3aKOHBI W 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasena Kypca, TaK U WHTETPUPYS
MpUMEHEHUE 3HAaHUN U3 Pa3HbIX pa3/eioB. st KaueCTBEHHBIX 3a]1a4 MPUOPUTETOM
SBJIAIOTCS 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHue TNPOTEKAHUS (PU3NUECKHUX
SBJICHUM U MPOIIECCOB B OKPY’KAIOLIEH JKU3HU, TpeOyroiue BbiOOpa GhU3ndecKon
MOJIEIH JUTSl CHTYaIliy TTPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanusimu @I'OC COO k MmaTepuanbHO-TEXHUYECKOMY
oOecrieueHunto yu4eOHoro mpoiecca Kype Gusuku yriryOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kabuHeta. B kaOunere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
o0opya0oBaHUE 71 BHITTOTHEHHS YKa3aHHBIX B MPOTpaMMe 10 (PU3UKE YUEHUIECKUX
OTIBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
obopy10BaHHE.

JleMoHCcTpalMOHHOE  000pyZoBaHHE (OPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPCUYNCIICHHBIX B MporpaMMe 10 (DU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHUI.

JlaGopatopHoe 0O0OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCIICUMBACTCS B pacuére
OHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. Temarnueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM



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

OCHOBHBIMHU HEJIIMHU U3yUEHUsI PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOPMHPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

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

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

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

JlocTuxeHre 3TUX 1eneld 00ecreynuBaeTCsl PelIeHuEM CIEAYIOUUX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeIHETO 0011ero 00pa3oBaHuUs:

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

dbopMupOoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 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, 3a/lad, TOAPa3yMEBAIOIIUX CAMOCTOSITEIBbHOE cO3laHue (U3UYECKOU
MOJIEIM, aJEKBATHOM YCJIOBHUSM 3a/laud, B TOM 4YHCIE 3a7a4 HWHXKEHEPHOIO
XapakrTepa;

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

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX HKCIEPUMEHTOB, aHalIW3a W HUHTEpHpeTanuu UHpopMaIuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BuTHE UHTEpeca Kk chepaM mpodecCUOHATIbHON IeSTEIbHOCTH, CBI3aHHON
¢ (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 mo (¢U3MKE MepeueHb JabopaTOpHBIX U
IPAKTHUECKUX paboOT SBISIETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBHIOOP
MPOBEJCHUSI J1a0OpaTOPHBIX pPabOT U OMNBITOB C YYETOM HHIUBUIYATbHBIX
O0COOCHHOCTEH 00yJaroInuXCsl.



COJEPKXAHUE OBYUYEHUA
11 KIIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

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

MarauTtHoe 1moJie IpOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU 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.

MarunuTtHoe 1noze B BeuiectBe. PeppOMarHeTUKH, napa- U JUaMarHeTUKH.

TexHn4eckrue yCTpPOMCTBA W TEXHOJOTMYECKUE IMPOLECChl: MPUMEHEHHE

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

Kaptuna 7uHMA  MHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOT0 NOCTOSHHBIX MarHUTOB.

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

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBre cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBm>XeHHs 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.

SIBneHne anexkTpomMarHuTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uaaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMArHUTHOM uWHaykuuu Papases.
Buxpeoe anekrpuueckoe noJie. Toku Dyko.



OJIC vHAYKUMK B MPOBOJHUKE, NBMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
roJe.

[TpaBuno Jlenua.

NunyxktuBHOCTh. KaTyllika HMHAYKTUBHOCTHM B IIE€NM MOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. IJ{C caMOMHIYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOIMYECKHUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3alllUTa OT JIEKTPU3ALUU T MPU ABUKEHUUA B MArHUTHOM T10JIE
3emun.

Jemoncmpayuu.

HaGmronenue siBjieHus 3JIeKTPOMArHUTHOW MHTYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHATHOTO MOTOKA.

[IpaBuio Jlenua.

[TameHre MarauTa B aTlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBieHHE CAaMOMHTYKITMH.

Hccnenosanne 3aBucumoctd J/]C caMOMHAYKIIMM OT CKOPOCTHM M3MEHEHUS
CHJIBI TOKA B IICTIH.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OmnpeneneHne MHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sSiBICHUSI CAMOUHAYKITUH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Paznen 5. Kosiebanusi M BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenpHas cucrema. CBOOOHBIC KOJICOAHNS.

[Mapmonunueckue kosnedbanusi. Kunemarnueckoe M TUHAMHUYECKOE OIMUCAHHUE.
DHepreTuyeckoe onuvcaHue (3aKOH COXpaHEHMsI MEXaHMYECKOW sHepruu). BoiBoa
JTUHAMHYECKOT'0 OIMMCAHUS TapMOHUYECKUX KOJICOAHUHN M3 MX DHEPreTHUeCKOTo U
KHHEMaTHYECKOT0 OIUCAHMS.

Ammuntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora koneOanwii. Ilepwon MambiXx CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWN TPYKUHHOTO
MasITHUKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX/1eHHbIC KOeOaHus. Pe3oHaHc.
Pe3onancHas kpuBasg. BimsHue 3aryxaHus Ha BUJ DPE30HAHCHOW KpPHUBOM.
ABTOKOJICOQHUS.



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

Jemoncmpayuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

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

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

HccnenoBanne koyieOaHWM TIpy3a Ha MAaCCHBHOM TMPYKHHE C LEJbIO
dbopMupOBaHUA MTPEICTABICHHUM 00 UCAIbHON MOJIENN PY>KMHHOTO MasiTHUKA.

3aK0OH COXpAaHEHUs PHEPTUH MPU KOJCOaHUAX Tpy3a Ha MPY>KUHE.

HccnenoBanre BIHYKACHHBIX KOJIEOaHUM.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

W3mepenne mnepuona CBOOOJHBIX KOJIEOAHMM HHUTSAHOTO U MIPYXKHUHHOIO
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 bl 3aTyXaOMIMX KOJIeOaHM.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

Tema 2. InexkmpomazHumnsle Korebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHcaTopa ¢ aMIUIMTY/A0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM K0JIe0aTeIbHOM KOHTYDE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
NeICTByIOIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHWs MpH pa3iudHoi dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

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

Uneansubiii  Tpancopmatop. I[IpomsBoacTBo, mepemada W TOTpeOsICHHE
DIEKTPUYECKOU IHEPTUU.

DKOJIOTMYECKHE PHUCKKM TpU MPOU3BOACTBE 3JeKkTpodHepruu. Kynbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.



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

Jemoncmpayuu.

CBOOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUHM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpaA.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHU.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOPA.

BbIHYX/I€HHbIE CUHYCOUJAIbHBIE KOJICOaHUSI.

Pe3ucrop, Karymka MHAYKTMBHOCTM M KOHJEHCATOP B LIENM IIEPEMEHHOIO
TOKA.

Pe3onanc mnpum mocCiIeOBAaTEIbBHOM COEAMHEHWH PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VYCeTpoiicTBO U MIPUHIUIT ACUCTBUS TpaHCPopMaTopa.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3yuenne Tpanchopmaropa.

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

HabnroieHue 31eKTpOMarHuTHOTO PE30HAaHCa.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LIENU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUMHbLE 0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie wu
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pPAcHpOCTpPAHEHHWS W JUJIMHA BOJIHBIL.
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)KeHHE, MpejoMJIeHHe, MHTepdepeHIus u
U pakiys.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMArHUTHHIE BOJIHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

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

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

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.



TexHuyeckue yCTpOMCTBa M IMPAKTUUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenepon, CBU-neusn,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U MEIULINHE.

Hemoncmpauyuu.

O6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U IPOIOIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepennnu u nudpakind 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, Iuppaxius, UHTEpPEpeHIHs.

Oo6napyxeHue nHGHPaKpacHOTo U yIbTPaPHOIETOBOTO U3TYyUCHHUM.

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
npejaomiieHusi. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [IocTOSHCTBO 4acTOThI
CBETa M COOTHOIICHHE JUTMH BOJIH ITPH MEPEX0E MOHOXPOMATHUYECKOTO CBETA Yepe3
IpaHUIly pa3zelsia JByX ONTUYECKUX CPE.

Xon nyueit B mpusme. ducnepcusi cBera. CroxkHBINM cocTaB 0€JI0ro CBETa.
IBer.

[TonmHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJIHOro BHYTPEHHETO
OTpaKEHUS.

Cobuparomniye 1 paccerBarolye TuH3bl. ToHkas TuH3a. DOKyCHOE paccTosiHUE
Y ONTUYECKAsl CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOMN
cepuyueckoil JHMH3BI OT €€ TEOMETPUM U OTHOCHUTEIBHOTO TOKa3aTens
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 CUCTEMAaX.

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 KiIacCCUYECKUX
UHTEPPEPCHITMOHHBIX CXEM.

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

[lonspuzamus ceera.

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

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre npeioMIIEHUs CBETA.

HabrogeHue nogHOro BHyTPEHHETO oTpakeHus. 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 IIEHOK.

HaOmronenue audpakinu cBera.

N3yuenue nudpakiinoHHON PEIETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenne nucnepcuu cBera.

HaOmronenue nosisipuzaiiuu CBeTa.

[IpuMeHeHue MoJISIPOUIOB ISl M3YUEHUS] MEXaHUYECKUX HAIpPsHKECHUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomuol, npAKMUKYM.

N3mepenue nokazaress npesioMJICHUs CTEKJIa.

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

N3mepenne PoKyCHOTO pacCTOSHUS PaCCEUBAIOIINX JIMH3.

[Tomy4yenune n300pakeHUs: B CUCTEME U3 IIOCKOTO 3€pKajia U JIMH3HI.



[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 U3IIyUYeHUs Ha ABYX IIEISIX.

HabGmronenue nucnepcumu.

HabGmronenue u uccnenoBanue AMPPakIuOHHOTO CIIEKTpA.

N3Mepenune I1HbI CBETOBOU BOJIHBI.

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

Paznesn 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCUTEIHLHOCTH.

['paHuIBl IPUMEHUMOCTH KJIACCHUECKON MeXaHHuKU. [locTynaTel criennaibHOM
TEOPHUH OTHOCUTEIIBHOCTH.

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

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

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

TexHU4ecKue yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETH 3aPSIKEHHBIX YaCTHLL.

Y4yeHn4eCcKui IKCIIEPUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM.

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

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBeCcHOE TeIIOBOE M3JIydeHUE (M3JIydyeHUe aOCOTIOTHO YEPHOTO Tena).
3akoH cMeuieHus Buna. [ 'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

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

JlaBnenre cBera (B YAaCTHOCTH, JIaBJI€HHWE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0 W aOCOJIIOTHO OTpaXkarollylo MoBepxHOCTh). OmbiTel 1. H.
JleGenena.

BousiHOoBBIE cBONCTBA yacTull. Bosnsl ne bpouns. Jlnuna BonHb! e bpoiiis u
pasMepbl 00JacTH JIOKAJIM3alUU ABWXKYylleWcs 4actuubl. KopmyckymnsipHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Cneunduka nzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENeIEHHOCTEH
I'eiizenbepra.



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

Hemoncmpauyuu.

®o1orh(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceroauog.

Conneynas Oatapes.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

Hccnenosanue Gporope3ucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

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

Tema 2. Quzuka amoma.

OnpITEl O HCCIEIOBAHHUIO CTPOEHUsl aTroMma. IlnaHerapHas MoJenb aToMma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noriomieHrue GOTOHOB MPU MEPEXOE ATOMA C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOMH.

Buapl ciektpoB. CIeKTp YpOBHEN 3HEPTUH ATOMA BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), 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, nabopamopnsie padomul, npaKkmuKkym.

Hab6ronenue nmuHeyaToro CexTpa.

HccnenoBanne CreKTpa pa3pe:KeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocrosiHHor PunOepra.

Tema 3. Qusuka amomHOo20 A0pPa U I1EMEHMAPHBIX YACHUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio saapa. M30Tomsl.

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



3akOH pPaAMOAKTUBHOTO pacnaga. PaauMoakTWBHBIE HM30TONBI B IPUPOJE.
CBOIICTBa MOHHU3UPYIOLIETO M3Iy4YCHHs. BIusHUE paIMOAaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctrecTBeHHbIN QoH uznyueHus. Jlozumerpus.

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 SHEPIETUKH.

Metonbl perucTpauy U UCCIAEA0BAHUS AIIEMEHTAPHBIX YACTHII.

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

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

EnuHCcTBO U3MyuecKkol KapTUHBI MUpA.

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

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBanre TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

HccnenoBanne paiioakTUBHOTO (hOHA C UCIIOIB30BAaHUEM JIO3UMETPA.

N3yyenue norsoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
acTpoHoMHuH. [IpyMEHUMOCTh 3aKOHOB (U3MKK IS OOBICHEHUS TPUPOJIbI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bénnoro Heba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BUAUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

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

3BE3/1bl, UX OCHOBHBIE XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTU. BHYTpEeHHEE 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 ABIPBI 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, IJIaHET, TYMaHHOCTEM W 3BE3IHBIX
CKOIUICHUH.

DuU3NYEeCKUN NPAKTUKYM.

Cnioco0Onb1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX WM3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIHYUH.
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).

O6o01maromiee NOBTOPEHHUE.

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

Ponps ¢u3uku W acTpoHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTeIbHOCTH YEI0BEKa, pOJib U MECTO (DU3UKU U
aCTPOHOMHMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE OMMCATEIBHOM,
CUCTEMATU3UPYIOIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
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 yriayonéHHoro ypoBHs B 11 kimacce ocymiecTBisieTcs
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, rumnoresa, (pU3MUecKas BEIUYMHA, 3aKOH,



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

Mamemamuxka: penieHUE CHUCTEMbl YypaBHEHHU. TpUTrOHOMETpUYECKHE
(GYHKIIUN: CUHYC, KOCHHYC, 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.

Buonozun: >nekrpuyeckue SBIEHUS B JKUBOW MpUPOJE, KoyeOaTeIbHbIC
JBWKEHUA B JKMBOM NPUPOJAE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJICTBE
AIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensbl,
yIbTPa3BYyKOBasi JMArHOCTUKAa B MEJIUIIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
npUpoe.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUITMYECKasi CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIHU3.

I'eocpagua: mMarHuTHBIE TIONKOCA 3€MJIM, 3aJ€KH MAarHuUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX 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 ammnapar, BOJOKOHHAs ONTHKA, COTHEUHast 0aTapesi, CITyTHUKOBbIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOEHUS YyueOHOoro mnpenmera «Duzukar
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOIrO OOIECTBa, PACIIMPEHUE KUZHEHHOIO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e c(hopMUPOBAHHOCTH TPAKITAHCKOMN MO3UIIMN 00YUAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJIeHMM B 0Opa3oBaTelbHOU
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 TpaXJaHCKON VJICHTUYHOCTH,
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 OIIEHWBATH CUTYAIIMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS,
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 OCTETHKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



MHTEpEC K Pa3IuYHbIM chepaM mpodecCHOHATbHON AESITeIbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YyMEHUE COBEPIIATh OCO3HAHHBIM
BBIOOp Oynayiel mpoeccuu U peam30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
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(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO 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
JOCTUKEHUS,

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 MOCIEACTBUN ESATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHOH TEPMHMHOJIOTHEH, KIIFOUEBBIMH TOHATHUSMU U METOJaMHU
(bu3nYecKoil HayKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZOBATEIICKOM M MPOEKTHOM
NeSITEIbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
COJepKaHusl, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO 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 THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

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

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHHWS MO0 (U3UKE B MPAKTHYECKYI0 0O0JIacTh
KU3HEICSATEIbHOCTH;

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

Pabora ¢ unpopmanmeii:

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

OLIEHUBATh JOCTOBEPHOCTh HH(OpMAaLINH;

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

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOLIEHME Ha YypokKax (U3UKM MU BO BHEYPOYHOH
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BATh IIPEUMYLIECTBA KOMAaHHON U UHAUBUIYAJIBHON
paboThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIAH
NEUCTBUMN, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOCKTHI, OLICHUBATh HJEH C IIO3ULUU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUILIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENBHO OCYILIECTBIIATH TO3HABATENbHYIO AESITEIBHOCTh B 001aCTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PEUICHUS! PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBINOJHEHUS MPaKTUYECKOH pabOThl ¢ YUYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHU;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

AaBaTb OLICHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTUBLI B ACATCIIbHOCTD,
OIICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,



e BIQJACTh HaBBIKAMU TIO3HABATEIbHOM pEpIEKCMU KaK OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUN U MBICIIUTEIIBHBIX MIPOILIECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

e HCIIOJH30BATh MPUEMBI peIICKCHH IS OLICHKU CUTYyaIlH, BEIOOpa BEPHOTO
pEIICHMST;

e YMETh OLICHMBATh PUCKHM M CBOECBPEMEHHO NMPUHUMATh PEIICHUS IO HX
CHIDKEHHUIO;

e TMPUHUMATH MOTHUBBI M apPrYMEHTHI JAPYTHX TPH aHAIW3E PE3yIbTaTOB
JeSATCIIbHOCTH,

e TPUHUMATH Cce0s1, TOHMMAs CBOM HEIOCTATKU U JOCTOWHCTBA,

e TMPUHUMATh MOTHUBBI M apTyMEHTHI APYTUX IIPU aHAJIU3€ pPe3yJbTaToOB
JeSATEeIIbHOCTH;

e TPU3HABATH CBOE MPABO W MIPABO JIPYTUX HA OITHOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
bu3uke U1 YpOBHS CpeaHEro oOmero oO0pa3oBaHHS y O0O0YyYaroIIUXCs

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCThH aJalnTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO 1IN
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJA U3
CBOHX BO3MOXKHOCTEH;

e DOMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh TIOHMMAaTh AMOITMOHAIBHOE
COCTOSIHUE JpPYTHX, YUYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIOYAIOIIUX CIHOCOOHOCTh  BBICTPAMBATH
OTHOIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI

K xoHity oOyuenus B 10 knacce npeaMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIN .



NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM M JITHYECKON cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUHA  (DU3UYECKOM TEOPUU —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIEeH (HU3HMIECKUX TEIT U MPOIECCOB
(stB7ICHMIT): WHEpIMANTBbHAS CHCTeMa OTCuéra, abCONIOTHO TBEPAOE TEo,
MaTepHaibHas TOYKA, PABHOYCKOPEHHOE JIBIKEHUE, CBOOOTHOE TaJCHMUE,
aOCOJIFOTHO yTIipyrast jaedopmalus, aOCOJIOTHO YIPYroe W abCOIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJENN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpUCTAIITMYECKOT0) Teja, UIealIbHbIN Ta3, TOUCUHBIN 3apsl, OJTHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTh ycioBHs (TpaHUIlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUUYECKUX
3aKOHOB, TTOHMUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBSACHATH MEXAHUYECKUE TIPOILIECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMelieHus,
3akOoHbl HplOTOHA, TpUHIMI OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
SHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW JHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
(du3MUeCcKUX 3aKOHOB: IMpeoOpa3oBaHuil ['anmuies, BTOPOro M TPETHErO
3akOHOB HBIOTOHA, 3aKOHOB COXPAaHECHHUS MMITYJIbca U MEXAHUYECKOH
DHEPIrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHus MKT wu 3akoHBl MoOJEKyJIsipHOW (U3UKU W
TepMOJMHAMHUKU (CBSA3b JAaBJEHUSA UJEATBLHOIO Ta3a Cco CpeaHei
KUHETUYECKOU HDHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHEHM KUHETUYECKON
DHEPrUEN TEIJIOBOrO JBWKEHUS €r0 YacCTHUILl, CBA3b JABJICHUS UICAIBHOTO
raza C KOHUEHTpAIME MOJIEKYJl WU €ro TEMIIEpAaTypou, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMS APHEPIMU B TEIUIOBBIX MPOIECCax), TP ATOM HCIIOIb30BaTh



MaTEeMaTHYECKOE BBIPAXKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHUs1 MeHneneeBa—Knaneiipona;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHbBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIBHOCTh
IEKTPOCTATUYECKOTO TIOJIA, NPUHILMII CYNEPIO3HIHNHA AIEKTPUIECKUX
IIOJIEH, IPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH BA)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa Jid ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHna,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

ONHKCHIBaTh (PU3UUECKHE MPOLECCHl U SIBICHUSA, HUCIOIb3Ysl BEJIUYMHBIL:
IIEpEMEIICHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPTHs,
MEXaHU4eCcKasl 3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CHWJIa TSDKECTH, CHJIA YIOPYIOCTH, CHWJIA TPEHUS, MOIIHOCTb, SHEPTHUs
B3aMMOZEHCTBUS Tena ¢ 3eMiIEN BOIN3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopMaluu MpyKUHbI, KOJIMYECTBO TEIUIOTHI, aDCOIIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aJIbHOTO
OJIHOATOMHOTI'0 Ta3a, padoTa UACAIBHOIO I'a3a, OTHOCUTENIbHAS BIAXKHOCTb
Bo3yxa, KIIJI maeasbHOro TEIIOBOrO JBUTATENS; JIEKTPUUYECKOE IOJIE,
HaIPSHKEHHOCTD JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTD OJII TOYEYHOIO
3apsja WM 3apsHKEHHOTO 1Iapa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHIUANT
ANEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHLUAIOB, 3JEKTPOJBHKYIIAS
CWJIa, CWJIa TOKA, HANpPSXKEHHUE, MOUTHOCTh TOKA, 3JIEKTpUUYECKass EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHWE  ydacTKa  LEemu ¢
NIOCJIEOBATEIbHBIM U MAPAJUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIIEKTPUYECKOTr0 MOJIsl KOHJAEHCATOpPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUMA:
MEXaHUYECKOE JIBUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIXKeHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE M KOHJEHCAls, IUIABJICHUE U KPUCTAUIA3aLUsl, HAIIPaBICHHOCTD
TEIJIONepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYTrOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MMOJIYYEHHON  3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEpPEHWH, JelaTh  BbIBOABI IO  PE3ysbTaTam
UCCJIEI0BAHNS;



MPOBOJUTh KOCBEHHbIE M3MEPEHHUs (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3HI;

co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4deOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaAHUS;

pemaTth pacy€THbIE 3ajlayd C SBHO 3aJlaHHOM M HEABHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
IPUMEHATH POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOPHUM IMPU UCIOJIb30BAaHUM MATEMATHYECKUX METOJOB PEILICHHS 3aaad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEHICHUS C YYETOM MOIYYEHHBIX
pe3yIbTaTOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3lieloB Kypca (PU3MKH, a TaKKE€ UHTErpalluy 3HAaHUM U3 Apyrux
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIAIIOB pabO0Thl U3MEPUTEIBHBIX IPUOOPOB, TEXHUUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

MPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBAThH MOCJIECTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NEeATEIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEWIIEro pPa3BUTHS YEJIOBEYECKOIO
00IIIEeCTBA;

IPUMEHSATh pa3iuyHble CrocoObl paboThl ¢ MHpOpMaLUed (PU3NYECKOTO
COJIEp)KaHUsI C KCMOJb30BAHHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE



TEXHOJOTMM Il TIOMCKA, NepepadOTKH M NPEIbsBICHUS Yy4yeOHOU WU
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMamMiO ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUy;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOATEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIEeT0BaTEIbCKUX PaldoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy I'PYyMNIIbl, PAMOHAIBHO PACIPEAEIATh AECATEIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBAaTHO OLICHWBATh BKJIAJ KaXJOr0 U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON TPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENBHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoHity oOyuenusi B 11 knacce npeqMeTHbIE pE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

HOHUMATh POJIb PU3UKU B IKOHOMUUYECKON, TEXHOJIOTMUECKOM, COLIMaIbHON
U 3TUYECKOHN cdepax NeATeNbHOCTH 4YeJIOBEKa, pOJib U MECTO (DU3UKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKON
NeATEIbHOCTH YEJIOBEKA U JalbHEHNIIEM HAayYHO-TEXHHMYECKOM pPa3BUTHUU,
3HAUEHUE OINUCATEIbHOM, CHUCTEMATHU3UPYIOUIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON (PYHKIMHA (HU3UUECKOM TEOPHH — DJICKTPOJIUHAMHUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (DU3UKH, pOJIb
¢bu3nyeckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpaA, MECTO (PU3NYECKOW KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE;
pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeIe (PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHUI): OTHOPOAHOE ANEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIA,
rapMOHHUYECKHE KOJIeOaHMsl, MaTEMaTUYECKU MAasiTHUK, HACAIbHBIN
PY>KUHHBIN MasiTHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJ1e0aTeNbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeJIeil aToMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHATH SJEKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH MU
CHEIUalbHOM  TEOPUHM  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEHHS



ANEKTPUYECKOro  3apsaa, cuwina Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  MHAYKUMH, TnpaBwio Jlenma, cBa3p  JDC
CAMOMHIYKIIMM B D3JEMEHTE DJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, MOCTYJIAThI CIIEIUATbHON TEOPUU OTHOCUTEILHOCTH
OiHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOLECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHINTEHHaA  UIs
dbotordekra, mepBIii B BTOPO MOCTYIAaThl bopa, MpUHIINIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbl COXpPAHEHHUs 3aps0OBOrO H
MacCOBOTO YKCEJ U SHEPTUU B SIACPHBIX PEAKIIMAX, 3aKOH PAIUOAKTUBHOIO
pacrmajna);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBICHUS, HCHOJb3Ys BEITUUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHH, SHEPrus MArHUTHOTO MOJIS
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPT U, SHEPTUs
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTUSL U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsial siApa, SHEPIUs CBSI3U SJIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUIA:
AIIEKTPOMArHUTHAS UHIYKIIMS, CAMOMHYKIMS, PE30HAHC, HHTep(epeHus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanexTpudeckuii 3pdekT (hororddexr), anbda- u 6era-pacnansl saep,
raMMa-u3iaydeHue sjiep, Gu3ndecKue MPUHIUIbI CIEKTPATIbHOTO aHAIN3a U
paboThI J1a3epa;

ONpENENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JTMH30M,
Y PaCCUUTHIBATh €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATaOIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJII aHajiu3a ©W  OOBSCHEHHS (U3HMYCCKHX  IPOIECCOB,
MPOUCXOAIIUX B 3BE37aX, B 3BE3/IHBIX CHUCTEMAaX, B MEKTaJlaKTUYECKOU
cpeje; ABMKEHUsI HEOSCHBIX TeJl, YBOIIOLNHY 3BE3]] U BeeneHHoi;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpPEHUM, JieJlaTh  BBIBOJABI 10  pe3ysbTaTaM
UCCIIEIOBAHUS;



IPOBOJNTH KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLIEHUBAaTh AOCONIIOTHBIE U
OTHOCHUTEJBbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJMTH ONBITHI 110 MPOBEPKE NPEMIOKEHHON TUIIOTE3BL: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

ONMCBHIBATHh METO/IbI NIOJIYYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
co0I01aTh TpaBuiia 0€30MacHOr0 TPyAa IPU MPOBEACHUH UCCIIEIOBaHHI B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4eOHo-
UCCJIENOBATEIBCKOW M IIPOEKTHOM JEATEIIBHOCTH C MCIOJb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIA0OPAaTOPHOr0 000PYAOBAHNUS;

pemars pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(Gu3nYecKol MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, MPUMEHSATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IPU HUCIIOJB30BAHUM MAaTEMaTUYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJANUTH PACUETHI HA OCHOBAHUYM MUMEIOIIMXCS JAaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEHIEHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PACCYKJACHUM C OOPOX HA U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBAaTh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHOU
NeATEIbHOCTH YEeJIOBEKa, CBA3aHHOM C (PU3MUYECKMMHU NPOLECcCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAYKW W TEXHOJIOTUM JJid JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00IIIEeCTBA;

NPUMEHSATh pa3iuyHble CrOcoObl paboThl ¢ MHpOpMaLUed (PU3NYECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTUM, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TOMCKA, NEpepadOTKM M MpeAbsBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOU MH(MOpPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIIPETALINH
uHbOpMaIlMK, TOJYYEHHON U3 pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4daeMmMylo  HMH(OpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KAK HAa OCHOBE MMEIONIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMALIUY;

POSIBIISITh OpraHu3alOHHBIE U MO3HABATEIbHbIE YMEHUS
CaMOCTOATEILHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

paboTath B TpyNIle C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IUIAaHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIEHO PACHIPEACISITh 1€ATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJaJ KaXIOIrO U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npohecCUuOHANBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne ni/m P Konrpouabnbsie IIpakTnyeckue (1p )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJJUHAMUKA
11 MarnutHoe nosue 14
1.2 DNEeKTpOMarHuTHas MHIYKIIHS 13 1
Uroro no pazneny 27
Pazgen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KoneOaHus 10
2.2 ONEeKTPOMarHUTHbIE KOJIEOAHUs 15
53 MexaHu4eckue 1 31eKTpOMarHuTHbIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 ‘ OcuoBbel CTO 5 1
Uroro no pazaeny )
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayannu3m 15

4.2 ®duznka aToma 5



43 ®du3KMKa aTOMHOTIO SIpa U 2JIEMEHTAPHBIX
' YaCTHIL

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 ‘ DJeMeHTBl aCTPOHOMUU U aCTPOPHUIUKU

12
Hroro no pazaeny 12
Pazzen 6. PUSHUYECKHUI MPAKTUKYM
6.1 ‘ Ou3nyYecKuil MPakKTUKYM 16 16
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITa 15
' NeSITeTLHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Uroro no pazaeny 15
PeszepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE

11 KJIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero Kontpoausie  Ipakrueckue u3y4eHuss  o0pasoBaTe/bHbIC
padoThI padoThI pecypenr
B3aumopeiicTBie MOCTOSIHHBIX MarHUTOB
1 U IIPOBOJIHUKOB C TOKOM. MaruutHoe 1
nosie. ['unoresa Amnepa
Bextop marauTtHoM nnaykuuu. [Tpunnumn
2 CYINEpHO3UIIMA MAarHUTHBIX Mosiel. JInnun 1
MarHUTHON HHTYKIIUU
3 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. 1
OnbIT OpcTena
Cuinia Amriepa, e€ HarpaBJICHUE U MOJTYJIb 1
5 Pemenue 3anau
6 [Ipumenenue 3akoHa Amnepa. 1
DneKTpOu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiIeHUE U
7 MOJyJib. [IBM>KEHUE 3apsKEHHOM YacTUIIbI 1
B OJIHOPOJHOM MarHUTHOM I10JI€
8 Pemenue 3anau
9 Pa6ora cuel Jlopenia
10 Pemenue 3amau
11 MarsuTHO€ noJje B BENECTBE. 1

deppOMarHeTuKy, napa- u JMaMarHeTHKU




OcHOBHBIE CBOMCTBA (heppOMarHETUKOB.

12 [IpumeHnenne GpeppoMarHeTHKOB

13 Pemenune 3a1a4 no treme "MarauTHoe
mmoJjie"

14 Pemrenue 3agaud mo reMe "MarautHoe
mose"

15 SIBneHue NEKTPOMArHUTHON UHAYKIIUH.
[ToTok BekTOpa MAarHUTHON MHIYKIIMHU

16 OC uaayKknuu

17 3aKOH 3JEKTPOMArHUTHOW UHIYKIIHH
®apanes

18 Buxpesoe anexrpuueckoe none. Toku
dyko

19 O/1C uHAYKIHUH B IBUKYITUXCS
MIPOBOTHUKAX

20 Pemenue 3amau

21 [IpaBuiio Jlenna

29 Nuaykrusaocts. KaTymika
WHJYKTUBHOCTH B LIETIH MTOCTOSIHHOTO TOKa

93 Asnenue camonnaykiuu. IC
CaMOMHAYKITUH

24 DHeprus MarHUTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

25 Pemenue 3amau

26 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110

TeMe "DIeKTpoiuHaMuKa"




KonrponsHas pabora o teme

27 "OnexkrpoguHamMuka"

08 KonebarenbHas cucrema. CBOOOIHBIE
kosnebanus. ['apmMoHnyeckue KoeOaHus

29 KuneMaTtnueckoe ¥ TMHAMHYECKOE
OITMCaHHE KOJIeOaTEIbHBIX IBMIKEHUN
DHepreTuieckoe onucanue. BeiBoj
JAHAMHYECKOT'O OIHMCAHUS

30 rapMOHHUYECKHX KOJICOaHUH U3 UX
HEPTeTUYECKOT0 U KHHEMATHIECKOTO
OITHCAHHUS

31 Awmmuntyna u ¢asza xonedaHui
[Tepuon u wactora konebanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJIEOaHHUI

32 MareMaruueckoro mastHuka. [lepuon
CBOOO/IHBIX KOJIEOaHU TPY>KUHHOTO
MasiITHUKA

33 3aryxaromue KoneOaHus. BeiHyXIeHHBIC
KoneOanus. Pe3onanc

34 ABTOKOJIC0aHHS

35 Pemenue 3amgau
VYpoxk-koHpepenuus "MexaHnueckue

36 Kosie0aHUs B MY3bIKAJIbHBIX
MHCTpyMEHTax"

37 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "Mexanuuyeckue Kojaeoanus"

38 DNeKTpOMarHuTHBIE KOJICOaHUsI.

KonebaTtenbHblit KOHTYD




®opmyna Tomcona. CBsI3b aMILTATYIbI

39 3apsifia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIbI
TOKa B K0JIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHSI SHEPTUHU B UICATHHOM
K0J1e0aTeNbHOM KOHTYpE
3aryxarolue 3JIeKTPOMarHuTHbIE

41 KoJjieOaHus1. BeIHyK/1eHHbBIE
ANIEKTPOMArHUTHBIC KOJeOaHus

42 [Tepemennsiii Tok. Pesucrop u
KOHJICHCATOP B LIEMIH IEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B TSN
MIEPEMEHHOTO TOKa

m 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEMEHHOTO TOKa
Mo1HOCTh IEPEMEHHOT0 TOKA.

45 AMIUIUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE
CHJIBI TOKA U HATPSHKEHUS

46 Pe3oHaHC B 25IeKTpUYECKOH TeTH

47 Pemenue 3amau
Nneansubiif Tpancdopmatop.

48 [Tpou3sBoacTBO, epenaya U NoTpediieHue
ANEKTPUYECKON SHEPTUU
DKOJIOTUYECKHE PUCKU TIPU TTPOU3BOJICTBE

49 anekTpo3Heprun. Kynerypa
WCIIOJIb30BAHUS JICKTPOIHEPT U B
MOBCEHEBHOW KU3HU

50 Pemrenne 3agau

51 Pemenue 3amau




O06001IeHYE ¥ cUCTEMATU3ALMU 3HAHUI 10

52 | "
Teme "DIeKTpOMarHuTHbIE KoJeOaHus

53 MexaHnuyeckue BOIHbL. XapaKTepUCTUKHU
MEXaHUUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKTEepUCTUKH 3ByKa

56 HNudpas3syk u ynprpassyk. [llymoBoe
3arps3HEHUE OKPYKAOLIEH cpe/ibl

o7 Pewenne 3anau

58 DeKTpoMarHuTHeIe BOJHbI. M3myueHue
AJIEKTPOMAarHUTHBIX BOJIH

59 DOHeprust 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH
[Ixana 371eKTPOMAarHUTHBIX BOJIH.

60 [TpumMeHeHne HIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY
[IpuHIMIIBI pagUOCBSI3U U TEIEBUACHHUSL.

61 Panuonoxarnus. DeKTpoMarHuTHOE
3arpsi3HEHUE OKpY Karoleil cpeabl

62 KonrtponbHas pabora no Teme
"Konebanus 1 BOJIHBI"

63 CaerT. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa

65 Ortpaxenue ceera. [lnockoe 3epkaio.

Coepuueckoe 3epKaio




[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIILHBIN TIOKa3aTeIb

66 npenomiieHus. [lonHoe BHyTpeHHEE
oTpaxkeHue. [IpeneapHblid yrod mojaHoro
BHYTPEHHET0 OTPaKEHUS

67 Pemenue 3a1a4 Ha IPUMEHEHHUE 3aKOHOB
OTpaXKeHUS U MIPEIOMIICHUS CBETa

68 Xon mydent B npusMe. Jlucnepeus csera.
CrnoxHblii coctaB 6enoro ceeta. L[er

69 JInn3pl. @OKYyCHOE PaCCTOSHUE U
ONITUYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300paXkeHuil B IMH3aX U UX
cUCTeMax. YBEIMYCHHE JTMH3BI
Pemenue 3agau Ha nmoctpoeHune

71 M300pakeHMi, TIOTYIaeMBIX C TOMOIIBIO
JIUH3

72 ['a3 xak onTuyeckas cucrema

73 Pemenue 3anau. [Ipenensl mpuMEHUMOCTH
r€OMETPUYECKON ONTHUKHI

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus cseta

76 WnTepdepenuus crera

77 KorepeHnTHbIe HCTOYHUKH. Y CIIOBUS
HaO0II0IeHUsI MAKCHUMYMOB U MUHUMYMOB

78 Pemenue 3amay

79 [Ipumenenue uHTEpHEpeHINN

80 Judpakius ceeTa




Hudpakimonnas pemeérka. Y cioBue

81 Ha0JI0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemrenue 3amau

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonapuzanus ceera

84 Pemrenue 3amau

85 CBeTOBBIC SABJICHHS B IPUPOJIC

86 O06o001IeHre U cucTeMaTU3alus 3HaHUH| 110
teme "OnTuka"

87 KonTponbnas pabota no tTeme «OnTrka»
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHUKH. 3aKOHBI AMEKTPOIUHAMUKH U
MIPUHIIUIT OTHOCUTEIIbHOCTH

89 [ToctynaTel cnennaibHON TEOPUHU
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOIN MHTEPBAL.
[TpeoOpazoBanus Jlopenma. Ycnoue

90 NpUIMHHOCTH. OTHOCUTEIHHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHIE BpEMEHHU
Y COKpAIICHUE JITTHHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM
JACTHIIBI
CBsi3b Macchl C SHEpPTUel U UMITYIHCOM

92 PENATUBUCTCKON YaCTUIIBI. DHEPTUS
MTOKOS

93 PaBHOBECHOE TeTIOBOE M3ITydeHHE

94 3akoH cMmenieHus Bruna

95

T'unmoreza M. Ilinanka o kBauTtax. ®oTOHBI




96

DHeprust 1 UMITYJIbC POTOHA

®dororddext. OnbiTer A. I'. CToneTona.

o 3akonbl poTtodddekra
VYpaBHeHue DUHIITEHA 115

98 dbotoarddekra. "Kpacnas rpanuma"
dhoTodrddekra

99 JHasnenue ceera. Onbitel I1. H. JIeOeneBa

100 BoJIHOBEIE CBOMCTBA YaCTHII
Bounbl ne bpona. [InuHa BoJIHBI 1€

101 Bpoiins u pazmeps! 00J1aCTH JTOKAIH3aIAN
JBUKYIIEHCS YaCTHIIBI

102 KopnyckynspHo-BOIHOBOM Ayain3m

103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIax
Crienin(uka u3MepeHui B MUKPOMUDPE.

104 CooTHollIeHUs HEOTIPEACIEHHOCTEN
I'eiizenOepra

105 Pemenwue rpaduuecknx 3agau

106 Pemrenue pacu€tHbix 3a1au
Kontponbnas pabota mo temam: "OCHOBBI

107 CTQO", "KoprnyckynsipHO-BOITHOBOM
nyanuzm"
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS

108 aToMma. [iranerapHast MoielTb aTOMa
Pezepdopna

109 IToctynartel bopa

110 Bunei criektpoB. CriekTp ypoBHE#

OHEPIrvr aToMa BOOOpOaa




111

CrnoHTaHHOE U BBIHYXXICHHOC U3JIYUCHUC
CBETa

112

113

Jlazep

Hyxnonnas moxens siapa ['elizenoepra-
WBanenko. 3apsia 1 MacCOBOE YUCIIO Spa.
N3oTonbl. PagnoakTMBHOCTH

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO U3TyUCHHUS.
Brnusinue pagnoakTUBHOCTH Ha KUBBIE
opranu3msl. JlozumeTpus

115

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [ledekt Macce sapa.
SAnepHble peakuuu. SnepHble peakTophl.
[IpoGiembl yrpaBisieMoro TEpMOsSIEPHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
pa3BUTHS AIEPHONU SHEPTETUKHU

116

117

118

MeToibl perucTpanuy U UCCIICI0BAHUS
JJIEMEHTAPHBIX YACTHII.
@yH1aMEHTAIIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JICNITOHBI.
IIpencraBnenne o CTaHIapTHONW MOJENH.
KBapk-TiIrooHHast MOJIEb aAPOHOB

®dusuka 3a npenenamu CTaHnapTHON
Mozenu. TéMHas MaTtepus U TEMHas
sHeprus. EMuHCTBO Gpu3nueckoi KapTUHBI
Mupa

Oransl pa3BUTUS aCTPOHOMHUU. 3HAYCHHE
aCTPOHOMUU




119

[TpuMEeHUMOCTB 3aKOHOB (PU3UKH IS
0OBSCHEHHS IPUPOIBI KOCMHUYECKHIX
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHX
HUCCIIEIOBAHNN

120

CoBpeMEHHBIE ONITUYECKUE TEIECKOIIBI,
paauoTENeCKOIbI, BHEaTMOC(hepHast
aCTPOHOMHUS

121

122

123

Bun 3Bé3an0ro Heb6a. Co3Besnus, spKue
3Bé3I[I)I, IIJIaHETHhI, UX BUIUMOC IBUKCHUC

Conueunas cucrema. Conuue. ConHeunas
aKTUBHOCTb. McTounuk snepruu ConHia u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpanabHbIN Kiacc —
CBETUMOCTB"

124

125

126

127

3BC3IH)I IJIaBHOM II0CIICI0BATECIIbHOCTU

BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE PEACTABIIEHUS O
MIPOUCXOXACHNUHU U 3BoJtolnu CosHua u
3BE31. DTaIbl )KU3HHU 3BE3]

Muneunsiii Ilyte — Hama 'anakTuka.
Tunel ranaktuk. YEpHbIe ABIPHI B Apax
raJlakTUK

Bcenennas. Pacimpenue BeeneHHON.
3akon Xa06mna. Teopust bonbuioro B3peiBa.
PenukroBoe n3inydeHue

128

MacmrabHas ctpykTypa Beenennoit.
MeraranakTuka




129

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

130

DU3NYECKUI TPAKTUKYM I10 TEME
"WccmemoBaHue MAarHUTHOTO ITOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"WccnenoBanue CBOMCTB
beppomarnerukoB" unu "MccnenoBanue
JEHUCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy
¢ TOKoM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amiiepa" wiu
"N3y4yeHue 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "OnpeaesneHue
MarHMTHON MHIYKLMU Ha OCHOBE
u3MepeHus cuibl Amiepa”

132

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue SIBICHHS
3JE€KTPOMarHUTHOW MHAYKIUU" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

133

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUS CAaMOMHTYKITUN"
i "COopka MOJIENN 3JIEKTPOMArHUTHOTO
reseparopa”

134

@uU3NYECKU NPAKTUKYM II0 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"




135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasATHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
MOCJIEIOBATEILHO COCIMHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" MiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 ToKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

138

139

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepeHue nokasaTelis IpeaoMIICHUs
crexna" wim "[lomyueHune n3o0paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JUH3bI"

du3nuecKuil MPakTUKYM 110 TeEMe
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe
KUAKUX TUH3)" win "V3mepenue
(hOKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
nuH3"

140

141

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue aqudpakuuu,
MHTEp(QEPEHIINH U MOJISIpU3aluu cBeTa"

Pu3NUeCKUil IPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUU
PENSATUBUCTCKUX YaCTHUIL (IO
(dhoTorpadusM TPEKOB 3apsKEHHBIX
YaCTHI] B MArHUTHOM T110J1e)"




142

143

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha
OCHOBe HccienoBanus poroaddexra” umm
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HampsiKeHUs "

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CieKkTpa pa3peskeHHOTO
aTOMapHOI'0 BOJOPOJA U U3MEpPEHUE
nocTostHHOW Punbepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
HCIIOJIb30BaHUEM JIO3UMETpa' WIIn
"N3y4yenue noraouieHus: 6era-4acTuil
aJlroMuHuEM"

145

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroaenust 38E31HOr0 Heba
HEBOOPYXEHHBIM TJIa30M C
HCI0JIb30BAaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUHN JIs1 OTIPEECIICHUS
MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nosymapus 1 sipkue 3BE3/51"
unu "Habmronenus B Teneckor JIyHsl,
IJTAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKoIJIeHuI"

146

O06o00meHre 1 cHCTEeMaTH3alNs 3HAHUH.
Ponw ¢usuku u actpoHoMuU B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,




COILIMAJILHOW M 3THYECKOH chepax
JESATEIbHOCTH YelIOBEKa

147

148

O0o0011IeHrE U CHCTEMATU3aLNs 3HAHUIA.
Posb 1 MecTo (hU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O0600611eHre U cucTeMaTu3alus 3HaHUH.
Ponw dusmndaeckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3nvecKoil KapTHHBI MUpa B 00IIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPeJICTAaBICHUI O PUPOE

149

150

O06001IeHYE ¥ CUCTEMATU3ALM 3HAHUMN 110
Teme "Kunemaruka"

O0001IeHEe ¥ cucTeEMaTU3alus 3HaHUHI 110
TteMme "Kunematuka"

151

O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
teme "JluHamuka"

152

153

O0001IeHre 1 cUCTEMAaTH3aLUs 3HAHUH 110
teme "Craruka TBEpAoro tena'

O06o011ieHre 1 cucTeMaTH3aIys 3HaHuH 1o
TeMe "3aKOHBI COXPAaHEHHsI B MEXaHUKeE"

154

O060061eHne U cucTeMaTU3alus 3HaHUu# 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”

155

O0001IeHre 1 cUcTeEMaTH3alMs 3HAHUH 110
teme "Tepmoannamuka. TemioBbie
MamnHer"




156

O000111eHE U CUCTEMATH3aIUs 3HAHUH 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble Iepexoibl"

157

158

159

O0o0011IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
Teme "DnekTpuyeckoe mnose"

O0001IeHrEe ¥ cUCTEMATH3aIs 3HAHUN 110
teme "[loCTOsITHHBIN 3JIeKTpUYEeCKUd TOK"

O060011eHrEe ¥ cucTeMaTH3alus 3HaHUH 110
teme "Toku B pa3nuyHbIX cpeax”

160

161

162

O06001IeHYE ¥ CUCTEMATHU3ALM 3HAHUMN 110
Teme "Marautaoe moie"

PesepBHrlit ypok. O600111eHNE 1
CHCTEMaTHU3allus 3HAHH 110 TeMe
"JJIeKTpOMarHuTHas UHIYKIUA"

PesepBHrlit ypok. O60011eH1Ee 1

cUCTEMaTH3allMs 3HAHUI IO TEME
"Mexannyeckue Konedanus"

163

Pesepubrit ypok. O6006111eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIe Kosebanus"

164

PesepBHblil ypok. O6006111eHNE U
cUCTeMaTH3alys 3HaHUH 110 TeMe
"MexaHu4YecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

165

PeseprubIil ypok. O60061eHIE 1
CUCTEMAaTH3aIMsl 3HAaHHUH 110 TeMe
"OnTuka"




166

PesepBHelil ypok. O600IICHHE 1
CHCTEMaTHU3allvs 3HAHHI TI0 TeMe
"OcnoBbel CTO"

167

PesepBHelit ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

168

169

170

PesepBHbIil ypok. O6001IeHIE 1
cUcTeMAaTHU3anusI 3HaHui 1o Teme "dusuka
aroma"

PesepBHrlit ypok. O600111eHNE 1
cucTeMaTus3anus 3Hagui mo teMe "dusuka
ATOMHOTO SApa U AJIEMEHTAPHBIX YaCcTHII"
PesepBHrlit ypok. O60011eH1Ee 1
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"DnemMeHThI acTpodu3uKu"

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






