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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpefHero obmero oOpa3oBaHusi pa3zpaboTaHa Ha
OCHOBE IOJIO)KCHHHA W TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOU 00Opa3oBaTelbHOM
nporpamMmel, mnpenctaBicHHbx B @I'OC COO, a Takke ¢ ydéroMm ¢eaepanbHOl padoueit
nporpamMmbel BocnuTanus W KoHnenuuu mnpemnopaBaHus ydeOHOTOo mpenmera «Du3mka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma 1o (¢usmke ompenenser o00s3aTeNnbHOE MPEAMETHOE COJACpIKaHUe,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YUEHUS TEM U pa3JelioB y4yeOHOIo
npeaMera ¢ y9€TOM MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTed oOywarommxcs. Ilporpamma mno Qusuke Aaér
MIpE/ICTaBICHUE O LIENAX, COJIepKaHuu, oOlel crpaTeruu oOydyeHHs, BOCIIUTAHUS U Pa3BUTHUS
00yJaronmxcs cpecTBaMu yueobnoro npeamera «duznkay Ha yriayOaéHHOM ypOBHE.

N3yuenne kypca @u3uku yriayOJa€HHOTO YpOBHS IIO3BOJIIET pealu30BaTh 3aadu
npodeccuoHaIbHON OpUEHTAllMK, HAIllpPaBJIEHO Ha CO3/IaHUE YCJIOBHM A MPOSBIEHUS CBOMX
MHTEJJIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOYy4aroIlMMCs, KOTOpbIe
HEOOXOIUMBI IS TPOAOJDKEHUS oOpa3oBaHMs B OpraHuM3alusax MpodeccrnoHaTbHOTO
00pa3oBaHUs MO Pa3TMIHBIM (PU3UKO-TEXHUIECKUM ¥ HHXCHEPHBIM CITEI[HATEHOCTSIM.

B nporpamme mno ¢usuke ompenensioTcs IUIaHUpYyeMble Pe3ylbTaThl OCBOEHHUS Kypca
¢u3MKM Ha YypOBHE cpenHero oOmero o0pa3oBaHUs: JMYHOCTHBIE, MeETalpeIMETHbIE,
npeaMeTHBIC (Ha yriryOnéHHOM ypoBHE). HayduHO-MeTo1010THUeCcKO OCHOBOM sl pa3paboTKU
TpeOOBaHMH K JIMYHOCTHBIM, METAlpeJIMETHBIM U TNPEAMETHBIM pe3yibTaTaM OOydaroIuxcs,
OCBOMBIIIMX MPOrpaMMy 1Mo (PU3MKE HA YPOBHE CpeIHEro oomero oOpa3oBaHus Ha yriayOaéHHOM
YPOBHE, SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMbIE pe3ysbTaThl OCBOEHUS Kypca (DU3MKM Ha YriayOl€HHOM ypOBHE, B TOM
qucIie IPeIMETHbIE Pe3yIbTaThl 0 ToAaM 00yUYeHHUS;

coJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

[Iporpamma no ¢u3uke MMeeT NPUMEPHBIM XapakTep U MOXKET ObIThb HCIOJIb30BaHa
YUUTENAMHU (PU3UKU JUIsl COCTABIIEHUSI CBOUX pabounX MPOrpamMM.

IIporpamma 1o (¢u3uKe HE CKOBBIBACT TBOPYECKYIO WHUIMATUBY Yy4YUTEIEH U
IIPEJOCTaBIIET BO3MOXHOCTH JUISI pEIM3alUd  PA3IUYHBIX METOAMYECKHX IOJXOJ0B K
IIPenoiaBaHuio (U3UKKU Ha YriyOlNEHHOM YPOBHE IpPU YCIOBHUU COXPAaHEHMs O0s3aTeIbHOMN
YacTH COJEp KaHus Kypca.

dusnka Kak Hayka o Haubosee OOIIKX 3aKOHAX MPUPO/Ibl, BBICTYIIAs B KAYECTBE y4eOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpYXarollleM MUpe.
HIkosnbHBIH Kypc (u3MKM — cHCTEMOOOPA3yOUIMi Ui €CTeCTBEHHO-HAyYHBIX YUEOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJICHUHN, H3y4aeMbIX
XuMuel, ouonoruelt, guznyeckoi reorpadueil u actpoHomuen. Vcnosiap3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEAETHIIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B c¢epe DSHEpPreTHKH, TPAaHCHOPTa, OCBOEHUS KOCMOCA, IOJydeHHsS HOBBIX
MaTepHalioB C 3aJaHHBIMU CcBoiicTBaMu. M3ydyeHue (u3MKM BHOCUT OCHOBHOM BKJIaJg B
(dbopMUpOBaHHE €CTECTBEHHO-HAy4YHOW KapTHHBI MHUpa oOydaromierocs, B (opMHpOBaHHE
YMEHUI NPUMEHSATh Hay4YHbIA METOJ MO3HAHUS TIPU BBITIOJTHEHUHN UMHU YUEOHBIX UCCIIET0OBAHHM.



B ocHOBY kypca (hu3HKU Ha YpOBHE CpeaHEro oO0IIero o0pa3oBaHus MOJOKEH Sl UACH,
KOTOPBIE MOKHO paccMaTpHUBaTh KaK IPUHLHUIIBI €0 OCTPOEHUS.

Hoen yenocmuocmu. B cooTBETCTBUM € HEM KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3esioB (U3UKHU, BKIIOYACT KaK BOMPOCHI KIACCHYECKOH, TaKk U
COBPEMEHHOU (PU3UKU.

Hoea cenepanuzayuu. B cooTBeTCTBUM € HEW Marepuan Kypca (U3UKH OObEIUHEH
BOKPYT (pu3mueckux Teopuil. Bemymmm B kypce siBisiercss (opMUpOBaHHE IMPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoen cymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHojab30BaHuE T'YMaHUTapPHOTO
noTeHyana Gu3ndeckoi HayKu, OCMBICIICHUE CBS3H PAa3BUTUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDAaBCTBEHHBIMU U KOJIOTHYECKUMU ITPOOIIeMaMHu.

Hoea npuxnaonoii  nanpaenennocmu. Kypc ¢usuku  yrayOn€HHOTO — ypOBHSA
MIPEIOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTUYECKUX MPUII0KEHUN
M3YYEHHBIX TEOpHUIl U 3aKOHOB. I[Ipu 3TOM paccMmarpuBaroTcs Ha ypOBHE OOLIUX MPEACTABICHUN
U COBPEMEHHBIE TEXHUUECKNE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea Ixonocuzayuu peanusyercs IOCPEICTBOM BBEIACHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX IKOJIOTMYECKUM MpobiieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHUKH U TEXHOJIOTUH, a TaKkke 00CyX AeHUs MPoOIeM palliOHATIBLHOTO MPUPOJIOTIOIb30BaAHUS U
9KOJIOTMYECcKOl 0€30MacHOCTH.

OcBoeHne coaepkaHus MPOrpaMMbl MO (U3HKE JTOJDKHO OBITH MOCTPOCHO Ha MPHUHIIMIIAX
CUCTEMHO-AEATEeIbHOCTHOTO NoaxoAa. [y Gu3uKku peanusanus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
WCIOJIb30BAHUN CaMOCTOSITENIbHOTO SKCIIEPUMEHTa Kak IOCTOSIHHO JeHCTBYoLIEro (akropa
yueOHOro mpouecca. [l yrayOGnéHHOTo YpOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO
YUYEHUYECKOTO OKCIIEPUMEHTa, BKJIIOYAIOMIETO0 (POHTANbHBIE YYEHUYECKHE OTBIThI IpHU
W3y4EeHUHW HOBOTO MaTepHuaia, JIabopaTopHble pabOThl W pabOThl mpakTukyma. [lpu 3TOM
BO3MOXHBI JiBa crioco0a peanu3auuu (GU3NYecKoro MpakThkyma. B mepBoM citydae MpakTHKyM
npoBoautcs 6o B koHre 10 m 11 kmaccoB, OO MOCe MEPBOrO0 M BTOPOTO TMOJYrOoJAWi B
KaKJOM M3 3THUX KiaccoB. BTopoil croco® — 310 uHTerpauus paboT MpPakTUKymMa B CHCTEMY
1abopaTopHbIX paboT, KOTOPBIE MPOBOATCS B Mpolecce u3ydeHus paszzaena (temsl). [Ipu sTom
moJ paboTaMu MPaKTUKyMa MOHUMAETCSl CAMOCTOSITENIbHOE UCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAA O€3 MOIIAaroBoil MHCTPYKLUU.

B nmporpammMe no ¢usrke cuctemMa yueHHYEeCKOro SKCIEPUMEHTa, JIaDOpaTOPHBIX paboT U
MPaKTUKyMa MpPeCTaBlIeHa eIUHBIM MepeuHeM. BoIOOp TeMaTHKH Ui 3TUX BUAOB YUYCHUUYECKUX
MPAKTUYECKUX PabOT OCYILECTBISETCS YYaCTHHKAMU O0Opa30BaTEIbHOTO Ipollecca MUCXOAS U3
O0COOCHHOCTEH MOYPOYHOrO TIUIAHUPOBAaHUSA M OcHamleHusi kabunera ¢usuku. [lpu sTOM
obOecrieunBaeTcs OBJaJieHHE OOYYAIONIMMUCS YMEHHUSMU MPOBOAUTH MPSMBIE U KOCBEHHBIC
WU3MEpEeHUs, UCCIENOBaHUS 3aBUCUMOCTEH (U3MYECKUX BEIMYMH U TMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonpioe BHUMaHUE yAENAETCS PELICHUIO PAacUETHBIX M KadeCTBEHHbIX 3aaad. [Ipu sTom
JUIg pacu€THBIX 3a7a4 IPUOPUTETOM SIBIIIOTCS 3aa4M C SBHO 3aJaHHOM M HEABHO 3aJaHHOMU
¢u3n4ecKoil MOJIEINbIO, MO3BOJISIONINE MPUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO paszfesia Kypca, TaK U MHTErpUpys NPUMEHEHHE 3HAHUN W3 pasHbIX pasnenoB. [l
KayeCTBEHHBIX 3a/lay TMPHOPUTETOM SIBJSIOTCA 3aJaHus Ha OOBsICHEHHE/NpeacKa3aHue
NpoTeKaHust (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢bu3nvecKoit MoIeH Ul CUTYalluU MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBunm ¢ TpeboBanmsiMu PI'OC COO k MaTepuaTbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOTO Tporecca Kypc (U3MKH YriIyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsS JOJDKEH HM3y4yaTbCs B YCIOBHUAX IPEIMETHOTO KabuHera. B kabunere
($u3MKK TODKHO OBITH He00X0AuMOe JabopaTopHOEe 000PYIOBAaHHE ISl BBIOJHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YIEHHUYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT W paboT MpaKTUKyMa, a
TaK)Xe JEMOHCTPAaLlMOHHOE 000pyI0BaHUE.

JemoHcTpaioHHOe 000pynoBaHue (QOpMUPYETCS B COOTBETCTBHU C MPUHIUIIOM
MUHUMAaJIBHON JOCTATOYHOCTH U 00ECIEUMBACT TOCTAHOBKY IEPEUMCICHHBIX B MPOrpamMMme 0
¢u3nKe KIFOYEBBIX JAEMOHCTpALMH JJIsi HMCCICJOBAHUS HM3y4aeMbIX SBICHHH M IPOLECCOB,
SMIUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHECHHIA.

JlaGoparopHoe o0OpynOBaHHE JUIsl YYEHHMUECKUX MPAKTUYECKUX paboT (opMupyercs B
BUJIE TEMAaTUYECKMX KOMIUIEKTOB U 0O0€cleurBaeTcsl B pacuéTe OJHOTO KOMILUIEKTAa Ha ABYX
oOyuatoniuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPaTOpPHOTO 0OOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOEHBl Ha KOMILJIEKCHOM MCIOJIb30BAaHUM aHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpoBaHHE UHTEpPECA U CTPEMIICHUS 00YJarOIIMXCsl K HAYYHOMY M3Y4EHHUIO PUPOIbI,
pa3BUTHE UX MHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTABICHUH O HAYYHOM MeETOoJe IMo3HaHus U  (HOpMUpOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa M3yuyeHUs OCHOB CTPOEHUs
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dopMupoBaHHE YMEHHH OOBSCHSTH SBJICHUS C UCMOJIb30BAHMEM (PU3MUECKUX 3HAHUHA U
Hay4HBIX JI0Ka3aTeNIbCTB;

(dopMupoBaHHE NPEACTaBICHUNH O POJM (U3UKU A Pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE MpPEACTaBIEHUN O BO3MOXHBIX c¢epax Oyaymed mnpodeccuoHaIbHON
NeATeNbHOCTH, CBS3aHHBIX C (U3UKOHM, MOJIrOTOBKA K JalbHEHIIeMy OOY4YeHHIO B 3TOM
HalpaBJICHUN.

JlocTiwkeHne 3TUX Lened oOecrneurBaeTcs pelIeHneM CIEAYHIOIIMX 3aJad B Ipolecce
u3yudeHus Kypca GU3UKU Ha YpOBHE CpelHero oouiero o0pa3oBaHusi:

IpUOOpEeTeHNe CUCTEMbl 3HaHMH 00 OOIMX (U3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUsX, BKIIOUAs MEXAHUKY, MOJIEKYSIPHYIO (U3HKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO (DPU3UKY
U 3JIEMEHTBI aCTPOPU3HKH;

(dbopMupoBaHHE YMEHUH PUMEHATh TEOPETUUECKUE 3HAHUS ATl OObSICHEHUS PU3NYECKUX
SIBJICHUH B IPUPOJE U JUISl IPUHSTHS IPAKTUUYECKUX PELICHUH B IOBCEHEBHOM KHU3HH;

OCBOEHME CIIOCOOOB pelIeHUs PA3JIMYHBIX 33a]au C SIBHO 33/JlaHHON (pU3HUECKON MOJENbIO,
3ajay, MOJPa3yMEBAIOLIMX CaMOCTOATENIBHOE CO3JaHue (QU3MUYECKOW MOJeNH, aJeKBaTHOU
YCJIOBHSM 33J]auM, B TOM YHCJIE 3a]]a4 HHKEHEPHOI'0 XapaKTepa;

MOHMMaHUe (PU3MYECKHMX OCHOB M TPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJIAZICHUE METOJaMHU CaMOCTOSTENbHOIO IUIAHUPOBAHMS M MPOBEAEHUS (U3NYECKUX
SKCMEPUMEHTOB, aHalIM3a W MHTEepIpeTanuy HHGOPMAIMM, OIpEaeNeHHs] JOCTOBEPHOCTH
MOJIy4EHHOTO pe3yibTara;

CO3/IaHUE YCIOBHM JUIsl Pa3BUTUS YMEHHMH NPOEKTHO-HCCIIEA0BATEIBCKOM, TBOPUYECKOM
NeATeNbHOCTH;



pasBuTHE HHTEpeca K cepaM npodeccnoHAILHOM NesSTeIbHOCTH, CBSI3aHHOU C (PU3UKOH.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO yrnyOn€HHBIE YpOBEHb H3YyUEHUS
yuebHoro mnpeamera «®Pu3MKa» Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHHs BHIOMpAeTCs
00yJaroNUMUCs, TUIAHUPYIOIIUMH TPOJIOJDKEHHE 00pa3oBaHUS IO CICIHUATBHOCTAM (U3UKO-
TEXHUYECKOTO MPOQHIISL.

Ha usydenne pusuku (yriryOon€HHBINM YPOBEHB) HAa YPOBHE CPEIHETO OOIIET0 00pa3oBaHHUS
B 11 xacce — 136 yacoB (4 yaca B HE/IEIO).

[Ipennaraemslii B mporpamme 1o (pusuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENb JEJaeT BHIOOp MpoBeACHUs IabOpaTOpHBIX padoT u
OTBITOB C YYETOM MHUBUIAYAIbHBIX 0COOEHHOCTEN 00yUYaIOIINXCS.



COJEPKAHUE OBYYEHUA
11 KJIACC

Paznen 1. DiekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBue MOCTOSIHHBIX MAarHUTOB U INPOBOJHUKOB C TOKOM. MarHutHoe IOJIE.
Bexrop marautHOM MHAYKUIMH. [I[pyuHIMI Cyneprio3uiuy MarHUTHBIX MOJIe. JINHMKM MarHUTHOU
WHJTYKITUH.

MarautHoe 1oJjie IPOBOJAHHMKA C TOKOM (IIPSIMOIO MPOBOJHHUKA, KATYIIKH M KPYrOBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, e€ HampaBJI€HUE U MOYIb.

Cuna Jlopenna, e€ HampaBlieHHWE€ W MOJYJb. JIBMKEHUE 3apsHKEHHOW 4YacTHIBI B
OJIHOPOJHOM MarHuTHoM mnosie. Pabota cuiiel Jlopenua.

MaruutHoe noJe B BeuiecTBe. eppoMarHeTuky, napa- U AMaMarHeTUKH.

Texnuueckue ycTpoiicTBa M TEXHOJOTMYECKHE IPOLIECCHI: MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, JJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOABHUraTesb SkoOu, ycKOpUTeIu
AJIEMEHTAPHBIX YaCTHII.

emoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO TIOJI TIOJIOCOBOTO U TOJKOBOOOpPa3HOIO
MMOCTOSTHHBIX MarHUTOB.

KaprnHa nuHMII MarHMTHOW WHAYKUMHA TOJsS JUIMHHOTO NPSIMOrO MPOBOJHHUKA U
3aMKHYTOTO KOJIBIIEBOTO ITPOBOIHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBre ABYX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIla Ha HOHBI SJIEKTPOJIUTA.

Habmronenue ABM>KeHUS MTy4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHIMO eHCTBUS IEKTPOU3MEPUTENIBHOTO TPUOOPA MArHUTOSICKTPUUECKON CUCTEMBI.

Yuenuueckuit 3xkcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

HccnegoBanne MarHUTHOTO MOJISt HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOCTB (heppoMarHeTUKOB.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3yuenune 3aBUCMMOCTH CUIJIbI AMIIEpa OT CHUJIBI TOKA.

OnpeneneHre MAarHUTHOM MHAYKIIMY HAa OCHOBE MU3MEPEHMS CHIIbI AMIiepa.

Tema 5. dnekmpomaznumnan uHOYKYUA.

SIBneHue sneKkTpoMarHUTHOM WMHAYKUMHM. [loTok Bekropa marHuTHOM uHaykuuu. DJ(C
WHIYKOUU. 3aKOH 3jeKkTpomMarHuTHOW uHaykuuu Dapanes. BuxpeBoe siekTpuueckoe moJe.
Toxu dyko.

O/1C nHayKIMU B IPOBOJAHMKE, IBHKYIIEMCS] B OJHOPOJHOM MarHMTHOM IIOJIE.

IIpasuiio Jlenna.

NunyktuBHOCTh. Karylmka HMHAYKTUBHOCTM B LENU TOCTOSHHOTO TOKa. SIBieHue
camouHaykuuu. 3/1C caMonHIyKIUN.

DHeprusi MarHUuTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.



TexHuuecknue yCTPOHUCTBA M TEXHOJOTHYECKHME TMPOIECChl: HWHAYKIIMOHHAS IIeYb,
COJICHOU/I, 3alIUTa OT JIEKTPU3ALUU TEJ MPU JBUKEHUUA B MATHUTHOM T10JI€ 3EMIIH.

Jemoncmpayuu.

Habmoienue SBiICHUS 3JCKTPOMAarHUTHOW HHTYKITHH.

Uccnenosanue 3aBucumoctu OJ[C HMHAYKIMH OT CKOPOCTH HW3MEHEHHS MarHUTHOTO
MOTOKA.

[IpaBuiio Jlenna.

[Tanenne MmaruuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBiieHME CAMOMHIYKIINH.

Uccnenosanue 3aBucumoctu DJ1C caMOMHAYKIIUU OT CKOPOCTH M3MEHEHHS CUJIbI TOKa B
LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomul, npakmuxym.

UccnenoBanue siBIEHUS SIEKTPOMArHUTHOW WHIYKITHH.

Ornpenenenre UHIYKIIMA BUXPEBOTO MArHUTHOTO TIOJISL.

UccnenoBanue siBIEHUS CaMOUHTYKITHH.

CoOopka MoAeNH AIEKTPOMArHUTHOTO TeHEpaTopa.

Pa3nen 2. KoJsiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneéanus.

Konebatenpnas cuctema. CBoOO HBIE KOJIECOAHMS.

lapmonnueckne  KoJieOaHUSA. Kunematnueckoe ¥ JIUHAMHYECKOE  OIIMCAHHUE.
DHepreTuyeckoe ONucaHue (3aKOH COXpaHEHUs  MeXaHH4ecKod osHeprum). BwiBojg
JMHAMHYECKOTO ONHMCAHUA TapMOHMYECKHUX KOJIeOaHMM U3 WX OSHEPreTM4Yeckoro u
KMHEMAaTUYECKOTO OMUCAHUSI.

Amruutyna u ¢dasza konebanuii. CBs3b aMIUTUTYABI KOJICOAHWH HMCXOJHOW BEJIMYUHBI C
aMIUIUTYy1aMU KoJieOaHui e€ CKOPOCTU M YCKOPEHHUS.

[Tepuona u yacroTa konebanuii. [leproa Maabix CBOOOJHBIX KOJEOAHUI MaTeMaTHYECKOTO
MasTHUKa. [leproa cBOOOIHBIX KOJIeOaHUI MPYKMHHOTO MasiTHUKA.

[lonsitTne o 3aryxatrommx KosneOaHusiX. BolHyxkaeHHble kosneOanusi. Pesonanc.
Pe3onancHas kpuBas. BnusHue 3aryxanus Ha BUJ pE30HAHCHOW KpUBOW. ABTOKOJICOaHMS.

Texuuueckne YCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, 4Yachl, Kadelwu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

emoncmpayuu.

3anuch K01e0aTeIbHOTO ABMKEHUS.

Habnronenne He3aBUCHMOCTH MEpHOJia MaJIbIX KOJICOAHU I'py3a HA HUTU OT aMIUIUTY/IbI.

HccnenoBanue 3aryxaromux KojaeOaHUN U 3aBUCUMOCTH MEepHOJa CBOOOTHBIX KOoJeOaHu
OT COMPOTHBIICHUS.

UccnenoBanue konebaHUil Tpy3a Ha MacCUBHOW MpPYXKHHE C IeIbl0 (OPMUPOBAHUS
MIpeJICTaBICHU 00 UealbHON MOJIENN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsS SHEPTUU MPHU KOJIeOaHHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BBIHYKICHHBIX KOJEOAHUM.

Habmonenue pe3onanca.

Yuenuueckuii sxcnepumenm, nadopamopusvie padomuol, nPAKMUKYM.

N3mepenue neproaa cBOOOAHBIX KOJEOAHNUN HUTSHOTO U MIPYKMHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB JBUKEHUS TeJa B X0JI¢ KOoJIeOaHHI Ha yIIPYrOM MOABECE.

N3yuenue nBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B IPYKUHHOM MaSTHUKE.



HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXAOUIMX KOJICOAHUIA.

UccnenoBanue BEIHYXJICHHBIX KOJICOaHUH.

Tema 2. dnekmpomaznumnsle Koa1edanus.

KoneGarenbubiit koHTyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KosebarenpbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIMTYABI 3apsga KOHIEHCATOpa C
aMIUIUTYI0M CHJIBI TOKA B K0JIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B UACATLHOM KOJI€0aTEIIbHOM KOHTYPE.

3aryxamolue 3JIEKTPOMAarHUTHbIE KojeOaHus. BbIHYX/JE€HHbIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHuUsI.

[lepemenHbIli TOK. MOIIHOCTP NEPEMEHHOIO TOKAa. AMIUIUTYJHOE U JACHUCTBYIOIIEE
3HAYEHHUE CHJIbI TOKa M HaNpsOKEHUS MpU pa3aIndHol (GopMe 3aBUCUMOCTH IEPEMEHHOIO TOKa OT
BpEMEHHU.

CuHyconabHbIN TepeMeHHbIN TOK. Pe3ucTop, KoHAeHcaTop M KaTyllKa HHAYKTHUBHOCTU
B 1IN CHHYCOUJIAJIbHOTO IEPEMEHHOTO TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsK EHUI.

Wneanpubiii Tpanchopmarop. [IponsBoacTso, nepenaya U noTpediieHNUE AIEKTPUUYECKON
SHEepPruu.

DKOJIOTUYECKHE PHUCKHU IPH MPOU3BOJCTBE 3JeKTpodHepruu. KynbTypa ucnosb30BaHus
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHnueckre yCTpOMCTBA M TEXHOJIOTMYECKHME IIPOLIECCHI: SJIEKTPUYECKHHA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTporepeiay.

emoncmpayuu.

CB0OOIHBIC PJICKTPOMArHUTHBIC KOJICOAHMSL.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJ€0aHUM OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcnumiorpaMMsbl 3JIEKTPOMarHUTHBIX KOJICOAHUH.

I'eneparop He3aTyXarMMX AIEKTPOMArHUTHBIX KOJICOaHUH.

Mogenp 31eKTpOMarHuTHOTO F'eHepaTopa.

BoinyxxeHHble CHHYCOUAaIbHbIe KOIeOaHusl.

Pesucrop, kaTymika HHIYKTUBHOCTH U KOHJEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc npu mocnenoBaTeNbHOM COEIUHEHUU PE3UCTOPA, KATYIIKHM MHIYKTUBHOCTH W
KOHJIEHCATopa.

YCTpoiCTBO M MPUHIIUIT JICHCTBUS TpaHchopmaTopa.

Mogenb TUHUAN 3NEKTPOIIepEeaauH.

Yuenuueckuii sxkcnepumenm, nadvopamopusvie padbomul, nPAKMUKyM.

Nzyuenue tpanchopmaropa.

HccnenoBanue nepeMeHHOT0 TOKA 4Yepe3 MOCIEIOBATENIbHO COEIMHEHHBIE KOHAECHCATOP,
KaTYIIKy U PE3UCTOP.

Habmtonenue 3nekTpoMarHuTHOTO pe30HaHca.

WccnenoBanue paboThl HICTOYHUKOB CBETA B IIEMH MIEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 3,1eKmpoMaZHUMHbIE 60JIHbL.

MexaHn4YecKHue BOJIHBI, YCJIOBHMsSI MX paclpocTpaHeHus. [lomepednsle W IpoAosbHBIE
BOJHBI. Ilepuoa, ckopocTh pacnpocTpaHeHus U JUIMHA BOJHBL. CBONCTBA MEXaHUYECKUX BOJIH:
OTpaskeHHe, IpeloMIIeHUEe, UHTepPepeHIMS U TU(DPAKLIUSL.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

ONEeKTPOMAarHUTHHIE BOJHBI. YCJIOBMSI M3JIy4EHMS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmHas
OpHEHTALMsI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.



CBoiicTBa  2JEKTPOMAarHUTHBIX BOJH: OTPAXKEHUE, IPEIOMIICHUE, MOJIApU3aLus,
uHTephepeHIHs U AU(paKIHsL.

[lkana 3M€KTpOMAarHUTHBIX BOJIH. [IpUMeHEHME 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

[IpuHLHIIBI pauOCBA3U U TeIEBUACHUS. Pagronokanusi.

DNEKTPOMarHUTHOE 3arps3HEHNUE OKPYKAIOLIEH CPEeIbl.

TexHuueckue ycTpoiicTBa M NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
pamap, paguonpuéMHHUK, TelIeBH30p, aHTeHHa, Tenedon, CBY-meus, ynpTpa3zByKoBas
JTMarHOCTHKA B TEXHUKE U ME/IULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebmtomeecs Teao Kak HICTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJHBI OT YaCTOTHI KOJIE€OaHU.

Habmonenue oTpaxkeHrs U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue nuntepdepeHnu 1 Juppakiii MEXaHUUECKUX BOJIH.

AKYCTHYECKHI pe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro IPUMEHEHUE.

Habmionenue cBsI3M T'pPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJIeOaHUH.

HccnenoBanve  CBOWCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHWE, IPEJIOMIIEHUE,
noJisipu3anus, AMQpakuus, uHTepdepeHIus.

O6napyxeHue nH(ppakpacHOTO U YIbTPa(UOTIETOBOTO U3TyUECHUH.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

N3ydeHue nmapaMeTpoB 3ByKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHUs 3ByKOBBIX BOJH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHeliHOE pacnpocTpaHeHUE cBeTa B OJHOpoJHOM cpene. Jlyd cera. ToueuyHsblit
HMCTOYHHK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHue H300pa)keHUIl B IUIOCKOM
3epkaie. Chepuueckue 3epkaia.

[Ipenomnenune cBeTa. 3aKOHbI MPENIOMIICEHHUS CBeTa. AOCOJIOTHBIM  IOKa3aTenlb
npenomiieHna. OTHOCUTENbHBIM MOKa3aTenb npenomieHus. [locTosHCTBO 4acTOThl CBeTa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0JEe MOHOXPOMATHUYECKOTO CBETA YEpe3 rpaHully paszzienia
JBYX ONTUYECKUX CPE/I.

Xon mydeii B mpusme. Jucnepcus ceera. CoxHbIN cocTaB Oeoro cBera. L[Ber.

[Tonnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroJl MoJIHOr0 BHYTPEHHETO OTPaXKEHHUSL.

Cobuparonue U paccewBaroiiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTosHUE U
ONTHUYECKAsi CUJIAa TOHKOHM JMH3bL. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUSI TOHKOU CQepruyecKoit
JIMH3BI OT €€ T€OMETPUM U OTHOCUTENBHOTO TI0KA3aTelsl IPEJOMIICHUS.

dopmysia TOHKOM JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox Jtyya, IpOLIEANIETO JIMH3Y MO IPOU3BOJIBHBIM YITIOM K €€ TJIJaBHOM ONTHYECKON OCH.
ITocTpoenune n300pakeHU TOUKH U OTpe3Ka NpsSAMON B COOMpAIOIIUX M PaCCEMBAIOIIMX JIMH3aX
U UX CUCTEMaX.

Onrtuueckue npudopsl. Pasperaromnias cnocoOHocTh. [1a3 Kak onTHYecKast CUCTEMA.

[Ipenensl TPUMEHMMOCTH T'€OMETPUYECKON ONITUKH.



BonnoBas onrtuka. WuTepdepeniust cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUSA
HAOIIOIEHUST MAaKCUMYMOB W MUHHMYMOB B HMHTEP(EpPEHLIMOHHON KapTHHE OT JBYX
KOT€PEHTHBIX HCTOYHHUKOB. [IpuMeps! kilaccuyecknx HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. Judpakunonnas pemérka. YcIoBHE HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB TIPH MaJeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuueckre yCTpoHCTBA M TEXHOJIOTMUECKHWE IIPOLECCH: OYKH, JIyNa, IEPUCKOIL,
¢doroammapar, MUKPOCKOI, MPOSKIMOHHBIM ammapar, MPOCBETICHHE ONTHKH, BOJIOKOHHAsS
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npeiaoMieHHsl CBETA.

Habntoenue nojsHoro BHYTpeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX IYYKOB Uepe3 MIIOCKONAapaUIEIbHYIO IIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHinm ceera.

HaOmronenne [BETOB TOHKUX IUIEHOK.

Ha6mronenue qudpaknuu certa.

N3ydenue nudpakiiMOHHOMN pemETKHU.

Ha6nronenue audpakiimnoHHOTO CIIEKTpa.

HaGnronenue aucnepcun cBeTa.

HaGnronenue nosisipusanuu cBera.

[IpumeHeHne MOAPOUIOB I U3YYCHHS] MEXaHMYECKUX HAIPSOIKECHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomul, nPAKmMuKym.

W3mepenne nokasaTeiis IpeJOMIICHUS CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOT'O PACCTOSHUS OT BEIECTBa (Ha MPUMEPE KUAKUX
JINH3).

N3mepeHne pOKyCHOTO pacCTOSTHUSI pacCEeUBaIOIIUX JIHH3.

ITosyyeHne n300pakeHus B CUCTEME U3 INIOCKOTO 3epKaa U JINH3BI.

[TomydeHne n300paXkeHust B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKONNYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpQEpeHLIUU U NOJSPU3aLUU CBETA.

N3ydeHne nosspusanuu cBeTa, OTPaXEHHOTO OT IOBEPXHOCTH JUAJIEKTPHKA.

N3yuenue natephepeHum Ja3epHOro U3Iy4eHUs Ha IBYX LIEIIsX.

Habnronenue nucnepcum.

Habnronenue u ncciieoBanue JUQPPaKIUOHHOIO CIEKTpa.

W3mepenue nnuHbl CBETOBOW BOJIHBI.

[Tomy4yeHune criekTpa U3y4eHHs CBETOIMO/Ia ITPH HOMOIIHU TU(PAKIIMOHHOMN PeIETKY.

Paznen 3. OcHOBBI CIeMAJIbLHOH TEOPHH OTHOCUTEIbHOCTH.

I'panunel mpuMEHUMOCTH KacCMUECKOM MexaHuKH. [locTynaTel crnennanbHOM Teopun
OTHOCHUTEJILHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBan.  [IpeoOpasoBanus  Jlopenua.  YcioBue
MPUYUHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHM M COKpallleHHE
JUIVHBI.

OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.



CBs13b Macchl € SJHEPTUEN U UMITYJIbCOM PENATUBUCTCKOMN YaCTULIbl. DHEPrus MOKOSI.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIIyTHUKOBBIE NPUEMHUKH,
YCKOPUTEINHN 3apsSyKEHHBIX YACTHII.

YdeHn4ecKuit SKCIIepUMEHT, 1Tab0paTOpHbIE pabOThI, MPAKTUKYM.

Omnpenenenre UMIysiabca U SHEPIUM PEJIATUBUCTCKUX yacTHll (1o QoTtorpadusm TpekoB
3apsSKEHHBIX YACTHUI] B MATHUTHOM IIOJIE).

Pasnen 4. KpanToBasi pusuka.

Tema 1. Kopnyckynapno-60nnoeoit oyanusm.

PaBHOBecHOE TEIUIOBOE WU3NMy4YCHHE (HM3JIydeHHE aOCOIFOTHO UYEPHOrOo Tema). 3aKoH
cmenienus Buna. I'unoresa [Iimanka o xBaHTax.

@DOTOHBI. DHEPrUs U UMITYJILC (HOTOHA.

®ororddext. OnpiTel A. I'. CroneroBa. 3akoHsl (poTodddekra. YpaBHeHHe DiHIITEHHA
s poroaddexra. «KpacHasg rpanuna» gororddexra.

JlaBneHue cBera (B YacTHOCTH, JaBJIGHME CBETa Ha aOCOJIIOTHO MOTJIOLIAIOUIYI0 U
a0CoJIIOTHO OoTpakarolyto moBepxHocts). OnbiTe [1. H. JIeOenena.

BosHoBbIe cBoiicTBa yactuil. BosHbl ne bpoins. [lnuna BosiHBI e bpoiinsg u pasmepsl
objmacTu  JOKanM3alMM  JBUKyHieiicss 4dacTuipl.  KopmyckynspHO-BOJHOBOW — JTyaju3M.
Judpakuus 3JeKTPOHOB Ha KpHUCTaJIaX.

Crennduka n3mepenuit B Mukpomupe. CooTHoIIeHUs HeonpeaenénHoctel I'elizendepra.

Texnuyeckue ycTpoiicTBa M TEXHOJOTMYECKHE IPOLIECCHI: CHEKTPOMETP, (POTOIIEMEHT,
($hoTOIATUNK, TYHHEIbHBIA MUKPOCKOTI, COJTHEUHAs OaTapesi, CBETOUO/I.

Hemoncmpayuu.

®doTo3(PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

HccenenoBanue 3aBUCUMOCTH CONPOTHUBIICHUS TOJIYIIPOBOJHUKOB OT OCBEIEHHOCTH.

CBeTOINOI.

Couineunas Gatapes.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomul, nPaKmMuKym.

HccnenoBanue otopesucropa.

N3mepenne noctossHHoM [lianka Ha ocHOBe nccienoBanHus GpoTorpdexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAMO/ OT HANPSKEHUS.

Tema 2. @usuka amoma.

OmnbIThI IO MCCIEI0BaHUIO CTpoeHus aTtoma. [lnanerapHast mozens atoma Pesepdopaa.

IToctynatsl bopa. M3nydenue u noriouieHre (GOTOHOB NPHU MEPEXOJE aToMa C OJHOTO
YPOBHS SHEPIMH Ha APYroil.

Bunel criektpoB. CEKTp ypOBHEH 3HEPIMM aToMa BOJOPOJa.

CrioHTaHHOE U BBIHYXKICHHOE U3IIydeHHe cBeTa. Jlasep.

TexHuyeckne yCTpOHCTBA M TEXHOJIOTMYECKME IIPOLIECCHI: CHEKTPAJIBHBIM aHAIU3
(criekTpocKoI), J1azep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaGnronenue nuHeyaThIX CEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETYMKA HOHUZUPYIOIINX YACTHULL.

Onpenenenne QJIMHBI BOJIHBI JIA3€PHOTO U3IY4EHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habnronenue nuHeiuaToro crnekrpa.



HccenenoBanue CIeKTpa pa3pexEHHOI0 aTOMapHOro BOJAOPOJA U U3MEPEHUE MOCTOSIHHOU
Punbepra.

Tema 3. Duszuka amomnozo A0pa u 371eMeHMAaAPHBLIX YACMUY,.

Hyxnonnas mozgens sanpa ['eiizendepra—Banenko. 3apsia siapa. MaccoBoe 4mciio siapa.
H3oTomnsl.

PagnoaxktuBHOCTE. Anbda-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-
U3JIy4CHHUE.

3aKkoH paJuMOaKTUBHOro pacnajga. PanuoaktuBHble H30TONBI B Ipupojse. CBoiicTBa
MOHU3HUPYIOLIETO U3JIydeHMs. BiausHue palMOaKTUBHOCTH HA JKUBBIE OpraHu3Mbl. ECTeCTBEHHBIN
¢don m3myuenus. Jlozumerpusi.

DHeprus cBsS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl sizipa.

SAnepusle peakuuu. Jlenenne u cuHTe3 sAnep. SaepHeie peaktopbl. I[IpoGiiembl
YIOPaBIsSEMOTO TEPMOSJEPHOTO CHUHTE3a. OKOJOTMYECKHE AacleKThl Ppa3BUTHUS sAEPHOU
SHEPreTHKHU.

Meroas! perucTpaluy U UCCIEA0BaHUS JIEMEHTAPHBIX YaCTHLI.

DOyHIaMEHTAIbHBIE B3aUMOJICHCTBUA. bapnoHbl, Me30HBI U JIENTOHBI. [IpenacraBienue o
CrangaptHoit Moaenu. KBapk-riit0oHHas MOJENb aIpOHOB.

®wusuka 3a npenenamu CtanaapTHOW Moienu. TéMHas Matepusi U1 TEMHAsI SHEPTHSL.

EnuncTBO (hmznueckoil KapTUHBI MUpa.

TexHnuecKkre yCcTpoHCTBa M TEXHOJIOTMYECKHE MPOLECCHI: TO3UMETp, kamepa BuibcoHa,
SJIEPHBIA  peakTop, TEPMOSJIEPHBII peakTop, aToMHass ©OoM0a, MarHUTHO-pe30HaHCHas
ToMoTrpadus.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

HccnenoBanue TpekoB 4acTuil (10 TOTOBBIM (GoTorpadusim).

UccnenoBanue paauoakTUBHOTO (hoHA ¢ UCIOIB30BAaHUEM J03UMETPA.

N3yuenue normnomeHus: 6eTa-4acTull aTFIOMUHUEM.

Pa3nes 5. DiieMeHTBI aCTPOHOMUM U ACTPOPUUKH.

Otanbl  pa3BUTHS  acTpoHomMuu. IlpuknagHoe U MHPOBO33PEHUECKOE  3HAUCHHUE
actpoHoMud. [IpuMeHUMOCTh 3aKOHOB (U3UKU Uil OOBSCHEHUS MPHUPOJAbI KOCMHYECKHX
00BEKTOB.

Meroapsl acTpOHOMHMYECKMX HccieqoBaHU. COBPEMEHHBIE ONTUYECKHE TEJIECKOIbI,
PaZnOTENECKOIIbl, BHEATMOC(EpHAs: aCTPOHOMHUS.

Bun 3Bé3anoro He6a. Co3pe3ausi, spKkue 3BE3/bI, IIAHETHI, X BUANMOE JABHKECHUE.

Conneynas cucrema.

Connue. Conneunast akTuBHOCTb. MicTounuk 3Heprun CosHia v 3BE371.

3BE3/1bI, HX OCHOBHBIE XapaKTEpUCTHKU. Jluarpamma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTBY IS
3BE31 IUVIABHOM  MOCJENOBAaTENbHOCTU. BHyTrpenHee crpoeHue 3BE31. CoBpeMEHHBIE
MIPECTABICHMSI O IPOMCXO0KAEHUH U 3BoIoLUK CoJHIA U 3BE3]. OTallbl )KU3HU 3BE3].

Mneunsiii [1yTs — Hama I'anaktuka. [lonoxenne u neuxxkenne ConnHua B I'anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ObIPHI B siApax rajJakTUK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bousbmoro B3peiBa. PennkroBoe usinydyeHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepemménnsie mpo6aemMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.



HabOmonenust  3BE3mHOTO  HeOa  HEBOOPYKEHHBIM — TIJ1a30M € HCIOJIh30BaHUEM
KOMIBIOTEPHBIX NPUJIOKEHUH IS OINpelesieHHs] TMOJOXKEHUS HeOSCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE co3Be3/11si CeBEpHOro MOJIylIapus U ApKue 3BE3/bI.

Habnronenus B Teneckon JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUI.

Paznes 6. @usnyeckuii NpaKTUKYM.

Crioco0b1 n3MepeHus: GU3NIECKUX BEIWYHH C MCIIOJIF30BAHIEM aHAIOTOBBIX M IIU(PPOBBIX
W3MEPUTEIIbHBIX TMPUOOPOB M  KOMIIBIOTEPHBIX JAaTUUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHTEIIbHBIE  TIOTPEIIHOCTH  W3MepeHud  (usmueckux BenuuyuH. OIeHKa  TpaHuMIl
IIOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUH, WCCICIOBAaHUA 3aBUCHMOCTEH  (PH3UYECKHX
BEJIMYWH, TPOBEPKA MPEIIOKEHHBIX TUIMOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMaTUYECKUX
paznenax «Y4eHU4eCKUH IKCIIEPUMEHT, TabopaTopHbIe PaOOThI, MPAKTUKYM)).

Paznen 7. O60061maonee noBTopeHue.

O6oOmmenne ©  CUCTEMaTH3alMs  COJACpXKaHUs  pas3lenoB  Kypca «MexaHHuKay,
«MounekynsipHas (U3MKa U TEPMOJUHAMHKA», «IDJEKTpoauHaMmuKay, «KoneGaHus U BOJHBIY,
«OCHOBBI CIleUANbHOW TEOPUHM OTHOCHTENbHOCTH», «KBaHTOBas Qu3nKa», «IIEMEHTHI
aACTPOHOMHUU U aCTPOPHUIUKI.

Ponp ¢u3wkn w acTpOHOMUM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW |
THUYECKON cdepax JesATeNbHOCTH 4YeJNOBEKa, pojib W MeCTOo (U3UKM W acTPOHOMHUHU B
COBPEMEHHOM HAay4HOM KapTMHE MMpa, 3HAYEHUE ONMCATEIBHOW, CHCTEMAaTHU3UPYIOLIEH,
00BSACHUTENBHOM U IPOrHOCTHYECKON (pyHKIUIM pru3mueckoi Teopuu, poJib PU3NUECKON Teopun
B (hopMUPOBAHUH TPEACTABICHUN O (PU3NYECKON KapTUHE MHUpPa, MECTO (PU3UYECKON KapTHHBI
MHpa B 00ILIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJCTABICHUN O TIPUPOJIE.

Me:knpeaMeTHbIe CBSI3H.

N3yuenne kypca pusuku yriay0iaéHHOTO ypoBHs B 11 Kiacce OCyIIECTBISETCS ¢ YUETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Mesicnpeomemnule NOHAMUA, C6A3AHHBIE C U3YYEHUEM MEMO008 HAYYHO20 NO3ZHAHUS:
SBJICHUE, Hay4dHbIH (pakT, rumoresa, Qu3uyeckas BeEIMYMHA, 3aKOH, TEOpHs, HaOIIO/EHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHNUE, MOJEIIb, U3MEPEHHUE, IOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIE
puOOpHI, UG POBast JTaAbOpaTOPHSI.

Mamemamuka: peuieHre cUCTeMbl ypaBHeHHH. Tpuronomerpuueckue QyHKIHUU: CUHYC,
KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHO€ TPUTOHOMETPUUYECKOE TOXKIAECTBO. Bekropsl u HX
MPOEKIIMM HAa OCHU KOOpPJMHAT, CIOKEeHHE BEKTOpOB. [Ipou3BoAHBIE 37EeMEHTApHBIX (DYHKIUI.
[Tpu3naku mogo6us TpeyroabHUKOB, OIPEeIeHNE TUIOIAIU TUIOCKUX puryp u oobéma te.

Buonozus: snexktpudeckue SIBICHUS B KUBOW MPUPOIE, KoJieOaTeIbHBIE JBIKEHUS B
KUBOW  MPUPOJE,  HKOJOTMYECKME  PUCKM  TpPU  IPOU3BOACTBE  DIIEKTPOSHEPTHH,
AJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYXKAIOLIEW Cpelbl, YIbTPa3ByKOBas JUarHOCTUKa B
MEJIMLIUHE, ONTUYECKUE SIBJIICHUS B )KUBOU MPUPO/IE.

Xumua: CTpO€HHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPABIX TeT,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUIMUECKON PEIIETKH, CIIEKTPaIbHBIN aHau3.

T'eozpagpua: marHuTHBIE TIONMIOCA 3eMJIM, 3aJ€KU MArHUTHBIX pyd, poTochEMKa 3eMHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozusa: npuMeHEHUE TIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOIBUTATEINb
Sxobu, TreHepaTOp TMEPEeMEHHOTO TOKa, WHAYKIMOHHAs T[e4yb, JIMHUU JJIEKTpolepenad,
ANIEKTPOJIBUTATENNb, pajap, paaAdONpPUEMHUK, TeleBU30p, aHTeHHa, Tenedon, CBY-neusp,



yABTPa3BYKOBasi JAMATHOCTHKA B TEXHUKE, IPOEKLMOHHBIM ammapar, BOJIOKOHHAs OIITHKA,
coJHeyHasi 6aTapesi, CIyTHUKOBbBIC IPUEMHHUKH, SJepHAsi JHEPTreTHKa U HKOJIOTUYECKUE aCTIEKThI
€€ pa3BUTHSL.



IUDIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA ITIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJabTAThI OCBOCHHS yudeOHOTro mpeameTa «Du3nuka» JOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIECTBa,
paciupeHne >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIIECCE PeaM3allid OCHOBHBIX
HaIpaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

rPakKIaHCKOT0 BOCTIMTAHUS:

e chopMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIMHA OOYYAIOMIErocs KaKk aKTHBHOTO W
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUCCKAX T'YMAHUCTUICCKUX M JIEMOKPATHICCKUX
IIEHHOCTEH;

® TOTOBHOCTHh BECTH COBMECTHYIO JCATEIHLHOCTh B HHTEPECAX IPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIILHOM OpraHU3aIlNN;

® yMCHHE B3aMMOJICHCTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMY ¥ Ha3HAYCHUEM;

® TOTOBHOCTbh K T'YMaHHUTAapHOU M BOJIOHTEPCKOM JEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTh POCCHMCKOM TPaXTAHCKOHN HICHTUYHOCTH, TATPUOTU3MA,

® [IEHHOCTHOE OTHOIIEHHE K IOCYJapCTBEHHBIM CHUMBOJIaM, JTOCTHXKEHHUSM POCCHHCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIINTAHMSA:

e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUHUECKOTO TIOBEICHUS;

e CIOCOOHOCTh OLIGHMBAaTh CUTYallMIO M TPUHUMAaThb OCO3HAHHBIE  pEIeHUs,
OpUEHTHUPYSICh Ha MOPAJbHO-HPABCTBEHHbIE HOPMBbI U IICHHOCTH, B TOM 4YHCIE B
NEeSITeNIbHOCTH YUYEHOTO;

® 0CO3HAHHE JUYHOTO BKJIAJa B IOCTPOCHHUE YCTONYMBOTO OYIyLIETO.

3CTETHYECKOr0 BOCIIMTAHMS:

® OCTETHYECKOE OTHOUIEHHME K MHpPY, BKIIOYash O3CTETUKY HAy4YHOTO TBOPUYECTBA,

MIPUCYIIETO (PU3NYECKOMN HayKe.
TPYAOBOr0 BOCIIMTAHMA:

e UHTEpeC K pa3nuyHbIM chepam MpodeccuOHATbHON IEeSITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccru U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00nacTu (Gpusmku
Ha TMPOTSKEHUH BCEH KU3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHMS:

¢ c(hopMUPOBAHHOCTH SKOJOTHYECKON KyIbTYphI, OCO3HAHHE TJIO00AILHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

® I[JIaHUPOBAaHWE M OCYIIECTBICHUE JCUCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;



pacIIupeHue OmbITa JACATEIPHOCTH JKOJOTWYECKOW HANpPaBIIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(pOpPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;
OCO3HAHME IEHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTh B IPOIECCE H3YUCHHUS
(GU3UKKH  OCYIIECTBIATH  MPOEKTHYI0 W HCCIEIOBATENbCKYIO  J€ATEIbHOCTD
WHAWBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEpPCAJbHBIC y‘leﬁHble JedcTBUA
ba3oBble Jornveckue aelcTBUSA:

CaMOCTOSITENIEHO (POPMYIHPOBATh U AKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W NPOTHUBOpPEUMs] B pacCMaTpUBaeMbIX (PU3UUECKHUX
SIBJICHUAX,

pa3pabaTeiBaTh TIUIAH pEIICHHS MpoOJeMbl ¢ y4ETOM aHalM3a HMMEIOIIUXCS
MaTEepHAIBHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIEHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB IIEISIM,
OIICHUBATh PUCKH MOCIIEACTBUN NESTEILHOCTH,

KOOPAMHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSIX PEaJbHOTO, BHPTYAIBHOTO H
KOMOMHUPOBAaHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBINUICHUE NP PEIICHUH )KH3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBarTebCcKHe NelCTBUA

BJIQJICTh HAYYHOM TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHSAMHU U METOIaMH (DU3HUECKOM
HAYKH;

BJIQJICTh HABBIKAMH y4YCOHO-HCCIICIOBATEILCKOH M TMPOCKTHOW JIEATEIHHOCTH B
o0nacTH (PHU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY
METOJIOB peIICHUs 3a1a4d (PU3NYCCKOro COACpKAHHUS, NPHUMEHECHUIO pa3IUYHBIX
METO/IOB MO3HAHMS;

BIIQJICTh BUJAMHU JESATEIBHOCTH 10 MOJYYCHHUIO HOBOTO 3HAHHSI, €0 MHTEPIPETAI|H,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX CUTYALUAX, B TOM YHCIIC TIPU
CO3J[aHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISIT NIPHUYUHHO-CIICIICTBEHHBIC CBS3W W aKTyaJIM3HpPOBATh 3a/iady, BBIIBUTATh
TUMoTe3y € PpelICHHs, HaXOIUTh AapryMEHThl JUIS  JIOKa3aTejlbCTBa  CBOMX
yYTBEPXACHUMN, 33/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYECHHBIE B XOJ€ pEIIeHUs 3aJauyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTH U POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN JEATEILHOCTH, B
TOM YHUCJIE IPH U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B IPAKTUUECKYIO 001aCTh KU3HEACSITENLHOCTH;
yMeTh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeil;



BbIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUTrnHAJIbHBIC IMTOAXO0AbI U PCIICHUSA,
CTaBHUTb HpO6JICMbI " 3a7la4u, JOIMMYCKA0IHUEC AJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmanueii:

BJIQJIETh HABBIKAMHM TOJydeHUs wuHGopManuu (U3NIECKOTO COJEpKAHHUS U3
HUCTOYHUKOB pa3HbIX THUIOB, CAaMOCTOATEIbHO OCYIIECTBIATh IOUCK, aHalu3,
CHCTEMATH3alMI0 W HWHTEPIPETAUUI0 HHPOPMAIMK PpaA3IUYHBIX BHIOB U (POpPM
MIpE/ICTaBIICHMUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

HCII0JIb30BAaTh CPEJICTBA MH(MOPMALMOHHBIX W KOMMYHUKALlMOHHBIX TEXHOJIOTUH B
pelieHNH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPraHM3alMOHHBIX 33agad ¢
cobmoienueM TpeOOBaHMM HAPrOHOMHKH, TEXHMKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBBIX M ATHUECKUX HOPM, HOPM HMH(POPMAIMOHHOMN
0e30I1aCHOCTH;

co3ZaBaTh TEKCThl (DU3MUYECKOTO COJIEp’KaHUs B pa3iIMyYHBIX (opmarax c Y4€ToMm
Ha3HaueHus: MH(OpMAallMM M IeJIEBOM ayIuTOpUH, BbIOMpas ONTHUMAIbHYIO (HOpMYy
MIpe/ICTaBICHMS U BU3YyaIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:

OCYIIECTBJISITh OOIIEHNE Ha YPOKaxX (DU3UKHU U BO BHE-YPOUHOU IEATEITLHOCTH;
paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;
Pa3BEPHYTO W JIOTHYHO M3JIarath CBOIO TOYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U WHINBUYaTbHON pabOTHI;
BBIOMpATh TEMATHKY U METOJbI COBMECTHBIX JIEHCTBHI ¢ y4€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEH Ka)kKJI0TO WiIeHa KOJIJICKTHBA;

MPUHUMATH IIEJIM COBMECTHOHW JEeATEIbHOCTH, OPraHW30BbIBATH M KOOPAUHHPOBATH
JIEUCTBUA MO €€ NOCTHKEHUIO: COCTABJIATh IUIAH JACHCTBHI, pacnpeAcsisiTb pPOJIU C
y4€TOM MHEHHHM YYaCTHHKOB, 00CY)X/IaTh pe3ybTaThl COBMECTHOM PaOOTHI;

OIIEHMBATh KauyeCTBO CBOETO BKJIaJa M KaXJOro y4YacTHHKAa KOMaHAbBl B OOIIMIA
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraTh HOBBIC MPOCKTHI, OIICHUBATh UJCH C IMO3UIIMK HOBHU3HBI, OPUTHHAJIHLHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE MOBEJCHHWE B PA3IMUYHBIX CUTYaIUsX,
MPOSIBJISATH TBOPYECTBO U BOOOpakeHHE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENBHYIO JIEATEIBHOCTh B 001acTU (PU3UKU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSTENBHO COCTABJIATH IJIAH PEUICHUs] PaCUETHBIX U KAUYECTBEHHBIX 3aJay, IUIaH
BBITIOJTHEHUS MPAKTUYECKON pabOThl ¢ YyUETOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHNM;

JIaBaTh OLIEHKY HOBBIM CUTYAlLUsIM;

pacmupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CrocoOCTBOBAaTh (DOPMHUPOBAHHWIO W TMPOSIBIICHUIO JPYAULIMA B 0OnmacTu (Qpu3uKu,
IIOCTOSIHHO TOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

BJIAJICTh HAaBBIKAMH I[O3HABATEIBHON peQIEKCHH KaK OCO3HAHUS COBEpPIIACMBIX
JNEHUCTBUN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIlMH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB JIEATEIBHOCTH;
MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
MPU3HABaTh CBOE MPaBO U MPAaBO JPYTrUX HA OMIMOKH.

B nmpouecce AOCTHKCHUSA JIMYHOCTHBIX PE3YJIILTATOB OCBOCHHA IMPOrpaMMbI IO (1)I/I3I/IK6 JJIA
YPOBHS CpeIHEro 00IIero o0pa3zoBaHus y 0OyUJaIOIIMXCsl COBEPIICHCTBYETCS SMOIIMOHATBHBIIN
WHTEJUIEKT, TIPE/IIOJIararomui c)OpMUPOBAHHOCTD:

CaMOCO3HAHMUS, BKJIIOYAIOMIETO CHOCOOHOCTh IOHMUMATh CBOE AMOIMOHAIBHOE
COCTOSIHUE, BMJIETh HAIIPaBJICHUsI Pa3BUTUS COOCTBEHHOM SMOIMOHAIBHOU cepbl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYIMPOBAHUsS,  BKJIIOYAIONIETO  CaMOKOHTPOJb,  yMEHHE  IMPHUHHMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJICHHE, CHOCOOHOCTh  QJANTHPOBATBCI K
MOIMOHAIBHBIM U3MEHEHHSM H MPOSIBISATH THOKOCTB, OBITH OTKPHITBIM HOBOMY;
BHYTPCHHEH MOTHBAIMH, BKIIOYAIONICH CTPEMJICHHE K JIOCTIDKCHHIO LENU U YCIEXY,
ONITHMHU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH, NCXO/IS U3 CBOUX BO3MOXKHOCTEIH;
SMITATHH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSHHE IPYIHX,
YUUTBIBATh €T0 NPH OCYIISCTBICHHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO M
COIEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTPAaMBAaTh OTHOIICHUS C
JIPYTHMHU JIIOABMH, 3200 TUTHCSI, IPOSIBIISITH HHTEPEC U Pa3periaTh KOH(IUKTHL.

IMPEAMETHBIE PE3VYIJIbTATDI

K koH1y obyuenust B 11 knacce npeiMeTHbIE Pe3yabTaThl Ha YriayOJEHHOM YpOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

[OHUMAaTh pOJb (U3UKK B SKOHOMUYECKOH, TEXHOJOTMYECKOH, COLHMANbHON H
TUYECKON cepax IesTeIbHOCTH YeJIOBEKa, pojib M MECTO (PM3UKU B COBPEMEHHOMN
Hay4yHOU KapTHHE MUpPa, POJIb ACTPOHOMMH B IPAKTUYECKOU IEATEIBHOCTH YEI0BEKA U
JAIbHEHIIEM  HAYyYHO-TEXHUYECKOM  Pa3BUTHM,  3HAYCHHE  OIMCATEIbHOM,
cUCTeMaTH3UpYIOLIe, OOBSICHUTENBHOW M MPOTHOCTHYECKOM (yHKUMH (u3ndeckoi
TEOPUU — OJJIEKTPOJAMHAMHUKH, CIECLUAIBHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOU
¢bu3uky, poab GU3NUECKON Teopuu B (GOPMHUPOBAHUM MPEJCTABICHUN O (hU3NUECKOMH
KapTHHE MHpPa, MECTO (PU3MUYECKOW KapTHUHBI MHUpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX IIPEACTABICHUN O IIPUPOJE;

pa3nuyath yCJIOBHMS TNPUMEHUMOCTH Mojeied (u3nyeckux Ten U IPOLECCOB
(sBIeHUI): OJHOPOJHOE JJIEKTPUYECKOE M  OJHOPOJHOE MArHUTHOE IO,



rapMOHHUYECKHE KOJICOAHUs, MAaTeMaTHUECKUIl MAasTHHUK, HJCATbHBIA NPYKUHHBIN
MasiTHUK, TAPMOHHYECKUE BOJIHBI, UJCATBHBIN KOeOaTeIbHbI KOHTYp, TOHKAs JINH3A,
MoJiesIel aToMa, aTOMHOTI'O /Ipa ¥ KBAHTOBOM MOJIEIN CBETA;

paznuyath ycioBUs (TpaHUIBI, 007acTH) NPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
[IOHMMAaTh BCEOOLIMH Xapakrep (QYyHAAMEHTAJIbHBIX 3aKOHOB U OrPAHUYEHHOCTH
HCI0JIb30BAHUS YACTHBIX 3aKOHOB;

aQHAJIM3UPOBATh U OOBSACHATH DJIEKTPOMATHUTHBIE IPOLIECCH U SIBJICHUS, HCIHOJbB3YS
OCHOBHBIE TOJIOXKEHUSI M 3aKOHBbl JJIEKTPOAMHAMUKM M CIELUAIbHONM TEOpUU
OTHOCUTEJIbHOCTH (3aKOH COXpPaHEHUsl 3JIEKTPUYECKOTO 3apsia, cuia AmIiiepa, cuiia
JlopeHiia, 3aKOH SJEKTPOMArHUTHOW WHAYKIMH, mnpaBwio Jlenma, cBsizp 2JIC
CAaMOMHJIYKIIMM B 3JIEMEHTE 3JIEKTPUYECKOMN ILIENU CO CKOPOCThIO HM3MEHEHHUS CHJIbI
TOKA, MMOCTYJAThl CIEMATIBbHON TEOPUN OTHOCUTENLHOCTH DWHIITEHA);
aQHAJIM3UPOBATH U OOBSACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHMS, UCIIOJIb3YS MOJIOKEHHS
KBaHTOBOM (u3uku (ypaBHeHue OWHIITeWHa uid (oTod(ddekra, MepBblii U BTOPOM
noctynatel bopa, mpUHIMI COOTHOIIEHHS HeompeaenéHHocTen [ eisenoepra, 3aKOHbBI
COXPAaHEHHUS 3apsI0BOTO M MAacCOBOTO YHCEN W SHEPrUU B AJEPHBIX pEaKIUsiX, 3aKOH
PaIMoOaKTHBHOTO pacraja);

OTHCHIBATh (PU3MUECKUE MPOIIECCHI U SIBJIICHUS, UCIOJIB3YS BEIMYMHBI: HAMPSKEHHOCTh
AIIEKTPUYECKOTO  MOJIA, TMOTEHIHal  BJEKTPOCTaTUYECKOro  MOJs,  Pa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOJABIDKYIIAS CHUJIA, MHIYKIUS MarHUTHOTO IOJI, MarHUTHBIN
MOTOK, cuja Amrepa, HHAYKTUBHOCTb, JJIEKTPOJBIDKYIIAS CHJIA CaMOMHAYKIUH,
SHEPryusi MarHUTHOTO MOJISI MMPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJIbC, TOJIHAS
SHEprusi, SHEPrusi MOKOs CBOOOIHONM YaCTHUIIbI, SHEPTHSI U UMITYJIbC (OTOHA, MACCOBOE
YHUCIIO U 3apsa Aipa, SHEPTUs CBSA3M SApa;

OOBSCHATH OCOOEHHOCTH TIPOTEKaHUS (PU3WYECKUX SIBICHUM: DIIEKTPOMAarHUTHas
WHIYKLNS, CAMOMHIYKIUS, pe30HAHC, HHTEpepeHIUs BOJIH, TupaKIus, TUCIepCus,
MOJIHOE BHYTpPEHHEE oTpakeHue, Gorolnekrpuueckuii d3gdekt (pororddexr), anbda-
u Oera-pacmazpl  sAep, raMMa-usiaydeHue saep, (U3NYECKHUE  MPUHIUIIBI
CIEKTPaJILHOTO aHau3a U paboThI J1a3epa;

OIPENENATh HAIPaBJICHUE MHIAYKIMM MarHUTHOTO MOJIi IMPOBOJHUKA C TOKOM, CHUJIbI
Awmnepa u cuisl JlopeHua;

CTpOUTh M300pakeHHE, CO3/JaBaeMOE€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €r0 XapaKTePUCTUKH;

MIPUMEHATh OCHOBOIIOJIAralOIINE ACTPOHOMHUYECKUE TMOHATUS, TEOPUU U 3AKOHBI IJIA
aHaM3a W OOBACHEHUsS (UBNYECKUX TPOIECCOB, MPOUCXOMANIUX B 3BE3NAX, B
3BE3MHBIX CHUCTEMaxX, B MEXIaJaKTUYeCKOW Cpele; MBIKEHUS HEOECHBIX Tell,
JBOJIIOLIMH 3BE3 1 BeceneHHOM;

MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (M3MUECKUX BEITUYHMH C HCIOJIB30BAaHUEM
MPSIMBIX U3MEPEHU, IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YIHTATHI
MOJIyU€HHON 3aBUCHUMOCTH (U3NYECKHX BEIMYMH B BHAE TpaduKoOB C Y4&TOM
aOCONIOTHBIX TOTPEIIHOCTeW HM3MEPEeHUM, JlenaTh BBIBOABI IO  pe3yabTaTam
HCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPEeHUsS (UINYECKUX BEIWYUH, TMPU ITOM BBIOUPATH
ONTUMANBHBIA METOJ M3MEPEHHs, OICHUBAaTh AaOCONIOTHBIE W OTHOCUTEIHHBIE
MOTPELTHOCTH NPSIMBIX M KOCBEHHBIX U3MEPEHUIA;



IIPOBOJUTH  OMBITHI 10 IPOBEPKE MPEAJOKEHHOW THUIOTE3bl:  IJIAHUPOBATh
OKCIEPUMEHT,  COOMpaTh  AKCIEPHUMEHTAIbHYIO  YCTaHOBKY,  aHAJIM3HPOBATH
IIOJIyYEHHBIE PE3YJIbTAThl U JIEJIaTh BBIBOJ O CTAaTYyCE IPEUI0KEHHON TUIIOTESBI;
ONHUCBIBATh METO/IbI MOJYYEHHUsI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

coOmoaTh npaBmia 0€30MacHOTO TPyAa MpPH MPOBEICHUN HCCIEIOBAHUN B PaMKax
y4eOHOTO SKCIIEPUMEHTa, NPAaKTUKyMa M Y4eOHO-MCCIIEOBATENLCKOM W TPOEKTHOM
JEATETbHOCTH C HWCIOJB30BAHUEM HM3MEPHUTEIBHBIX YCTPOHUCTB M JIaOOPAaTOPHOTO
000py/IOBaHNS;

pemaTth pacu€THhIE 3a7aud C SBHO 3aJaHHONM M HEABHO 3a/IaHHONU (PU3UYECKOM
MOJICIbIO: HAa OCHOBAaHMM aHalIM3a YCIOBUS BBIOMpATh (U3NUYECKUE MOJICIH,
OTBevarol[re TpeOOBaHUSIM 3a/1a4H, TPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U
MOCTYNIaThl (U3NYECKUX TEOpUH MpPH MCIOIb30BAaHUM MAaTeMaTHYECKHX METOJI0B
pelieHus 3ajady, MpPOBOAUTH pacu€Thl Ha OCHOBAaHMM HMMEIOIIMUXCS JAaHHBIX,
aHAJIM3UPOBATh pE3yJAbTaThl M KOPPEKTHPOBATh METOJbl pEUIeHHs C Y4ETOM
MIOJIyYE€HHBIX PE3yIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a/1aul, TpeOyIolIre IPUMEHEHUsI 3HAaHUM U3 Pa3HbIX pa3/esioB
Kypca (pU3MKH, a TaKKe WHTErpaluy 3HAHWM W3 JIPYTUX HpPEeIMETOB €CTECTBEHHO-
HAy4YHOTO IHMKJA: BBICTPAMBATh JIOTHUYECKYIO IIEMOYKY PACCYXJECHHUN C OMOpOM Ha
M3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

HCI0JIb30BATh TEOPETUYECKUE 3HAHUS /711 0OBSICHEHUS! OCHOBHBIX MPUHIUIIOB PAOOTHI
M3MEPUTENBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaykH, B OOBSCHEHHE IPOIECCOB OKPYXKAIOLIEro MHpa, B pPAa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UPOBAaTh U  OLIGHUBATh TMOCJIEICTBUS OBITOBO U  MPOU3BOACTBEHHOMN
NEeSITeIbHOCTH YeJIOBEKa, CBSI3aHHOW € (DU3MUECKUMHU IMpOLeccaMH, C TO3ULUI
3KOJIOTUYECKOU 0€301acHOCTH, MpEACTABICHUI 0 pauMoOHaIbHOM
MIPUPOJIONIOJIb30BAaHUH, 4 TAKXKE Pa3yMHOM HCIIOJIb30BAHUU JOCTWKEHUU HAYKU U
TEXHOJIOT U JUTsl TalbHEeHIIero pa3BUTHS YEI0BEUECKOT0 00IIeCTBa;

MIPUMEHSTH pa3InyHble CIOCOObI PaboThI ¢ HHpopMalueil (U3NIECKOro Coep>KaHus ¢
WCIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIIMOHHBIX  TEXHOJIOTHH, TpH  3TOM
WCIIOJIb30BaTh  COBPEMEHHbIE  HMH(OpPMAIIMOHHBIE  TEXHOJOTHMH IS TIOMCKa,
nepepaboTKu W MpeAbABICHUsS Y4eOHONW M HAyYHO-TIOMYISpHOW HHOpMAIUy,
CTPYKTYPUPOBAaHHUS W HHTEpHpeTaluu HHPOpPMALUU, TOTYYEHHOH U3 Pa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIyd4aeMyl UHQOPMAIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK M Ha OCHOBE aHaIu3a
HCTOYHUKA WH(pOpMaLINY;

MPOSIBIATH OpPraHU3AMOHHBIE M TO3HABAaTEIbHBIE YMEHHUS CaMOCTOSITEIIBHOIO
MpUOOpEeTEeHUsT HOBBIX 3HAHWA B TMPOIECCE BBITIOJHEHUS MPOCKTHBIX M YydeOHO-
HCCIIEeIOBATENbCKUX padoT;

paboTaTh B Tpylme C WCIOJHEHHEM Pa3WYHBIX COIMANBHBIX pOJIeH, TIIaHUPOBAThH
paboTy TpyMNIbl, palHOHAIBHO paCHpelNeNsTh IesITeNbHOCTh B HECTaHJAPTHBIX
CUTYyallMsIX, aJICKBATHO OLICHMBATh BKJIAJ KAXJOrO M3 YYACTHUKOB T'PYIIBI B pEUICHUE
paccMaTrpuBaeMoil mpoOIeMbl;



® T[pPOSBIATH MOTHBAIMIO K Oyaymedl npodeccHOHaIbHOW — AEATENBHOCTH  TI0
CHEIHATBHOCTSIM (PH3UKO-TEXHUIECKOTO MPO(HIIs.



11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Paznea 1. JIEKTPOJINHAMUKA
1.1 MaruauTtHOe ToJe 10
1.2 DneKTpOMarHuTHasE WHIYKITUS 11 1
Hroro mo pazgeny 21
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4eckue KoJieOaHus 8
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 12
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 9 1
BOJIHBI
2.4 Ontuka 24 1
Hroro no pazgeny 53

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyann3m 15

4.2 ®dusznka aroma 5

43 ®du3mMKa aTOMHOTO /]pa U 3JI€MEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBl aCTPOHOMHUU M aCTPO(PUIUKU 13
Wroro mo pazueny 13
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 3
' NI TeTbHOCTH, IPUOOPETEHHOTO TTPH
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro no pasgeny 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 16




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

B3aI/IMOI[CI\/JICTBI/I€ IIOCTOSIHHBIX MAariHuToOB U
MIPOBOTHUKOB C TOKOM. MarHutHoe moJe.
I'unore3a Ammnepa

Bekrop maruutHOM mHAYKIMK. [TpruHImn
CyNEPHO3UIIMA MATHUTHBIX TToJIeH. JInnun
MAarHATHOM MHAYKIIMHU

MarauTHO€ T0JIe TPOBOTHHUKA C TOKOM.
OnbIT Opcrena

Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb

[Ipumenenne 3akoHa Amriepa.
DNeKTpOU3MEpUTENbHbIE TPUOOPHI

Cuina JlopeHiia, e€ HanpaBJIE€HUE U MOTYJIb.
JIBro>keHue 3apsiKEHHOM YaCTUIIbI B
OJIHOPOJHOM MarHUTHOM II0JIe

Pemenue 3agau no TemMe: «Cwua AMnepa»

Pabota cunbl Jlopenna

MarsuTHO€ 1oJie B BEIEeCTBE.
deppomMarHeTukH, napa- U AuaMarHeTHKH.
OcCHOBHBIE CBOWCTBA (peppOMarHETUKOB.
[Tpumenenue peppoMarHeTHKOB

10

Permrenue 3agaq mo reme "MargutHoe mose"

11

SIBnenue BHCKTPOMaFHHTHOﬁ HWHAYKIUH.




[ToTok BeKTOpa MarHUTHOM MHIYKLIMHU

12 OC unnykuuu

13 3aKOH 3JIEKTPOMArHUTHON WHTyKIIHH
®dapanes

14 Buxpeoe anekrpuueckoe noJie. Toku @yko

15 OJIC uHAYKINU B ABMOKYIIUXCS
poBOIHMKaX. Pemenne 3anau

16 [IpaBuno Jlenua

17 NunyktuBHOCTH. KaTynika HHIyKTUBHOCTH
B IIETIA TIOCTOSTHHOTO TOKa

18 SAsnenne camounaykiuu. J/(C
CaMOWHTyKIIHH

19 DHeprus MarHUTHOTO TOJISt KaTyIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

20 O06001eHre u cucTeMaTu3alus 3HaHu| 1o
Teme "DNeKTpoauHaMuKa"

21 KonTponbnas pabora no teme
"DnexkTpoauHaMuka"

99 KonebarensHas cucrema. CBoOOIHEIE
KoJiebanus1. ['apMoHYeCKre KoJieOaHus

93 Kunemarnyeckoe u JUHAMHYECKOE
OTHCaHKe KOJeOaTeIbHbBIX ABUKCHHM
DHeprerudeckoe onrcanue. BeiBo

24 JMHAMHYECKOTO OMMCAHUS TAPMOHUYECKUX
KoJieOaHUW U3 UX SHEPTreTHIECKOTO U
KMHEMaTUYECKOTO OMUCAHUS

25 Ammutyna u ¢aza Koyebanui




[lepuon u yacrora konebanuid. [lepron
MaJlbIX CBOOOJHBIX KOJIeOaHuI

26 MareMaTuueckoro mastHuka. [lepuos
cBOOOTHBIX KOJIEOaHHIA IPYKUHHOTO
MasTHUKA

97 3aryxatomue Koyiebanus. BeinyxieHHbIe
koJsiebanusi. Pesonanc

28 ABTtokosie0anus. Pemenune 3anau

29 VYpok-koHpepenuus "MexaHuueckue
KoJieOaHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

30 DNIEeKTPOMAarHUTHBIE KOJICOAHHUS.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsI3b aMILTATY BT

31 3apsia KOHJICHCATOpa C aMIUIUTYI0U CHJTBI
TOKa B K0JIeOaTeIbHOM KOHTYpE

39 3aKOH COXpaHEHUsI SHEPTUHU B UA€aTbHOM
KoJIeOaTeIbHOM KOHTYPE
3aryxaromue 3eKTPOMarHuTHbIE

33 KoJiebaHus1. BeIHy X IeHHBIC
AJIEKTPOMArHUTHbIE KOJIeOaHus

34 [Tepemennsiit Tok. Pe3uctop u koHAeHCATOP
B LIETIM IEPEMEHHOTO TOKa

35 Karyiika vHIyKTUBHOCTH B LIENTU
MIEPEeMEHHOTO TOKa

36 3akoH OMa U1l 3EKTPUYECKON LEenu
MEPEMEHHOTO TOKa

37 MOIIHOCTh TEPEMEHHOTO TOKA.

AMHJ'II/ITy,Z[HOC u HeﬁCTBYIOL[ICC 3HA4YCHUC




CHJIbI TOKAa U HAITPSOKCHUA

Pe3onanc B anexrpuueckoi uenu. Pemenue

38
3aza4
WneansHbrif TpanchopmaTop.

39 [Tpou3BoICTBO, ITepenava u MoTpedIeHNe
JNEKTPUYECKON SHEPrUU
DKOJIOTUYECKHE PUCKU TTPHU TIPOU3BOJICTBE

40 anekTposHeprun. KymbTypa ucronbp30BaHus
AIIEKTPOIHEPTHU B TIOBCEIHEBHOM KI3HH

41 O060061eHre u cucTeMaTu3alus 3HaHu| 1o
TeMe "DIeKTpoOMarHuTHbIC Kojaeoanus"

42 Mexanudeckue BOJIHbI. XapaKTePUCTUKH
MEXaHUYECKUX BOJTH

43 CBoiicTBa MEXaHUYECKUX BOJIH

44 3ByK. XapakTEePUCTHUKU 3BYKa

45 HNudpaszsyk u ynprpazsyk. [llymosoe
3arpsi3HEHUE OKPYKaIoLIeH cpebl

46 DJIEKTpOMAarHuTHbHIE BOJIHBI. M3myyeHue
AIIEKTPOMArHUTHBIX BOJIH

47 DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa AIIEKTPOMATHUTHBIX BOJH
[Ikana 3MeKTPOMarHUTHBIX BOJIH.

48 [IpumeHeHue 31eKTPOMarHuTHRIX BOJIH B
TEXHUKE U OBITY
[IpuHIMMBI PaTUOCBSI3U U TEIEBUICHHUS.

49 Pagnonokarus. DIeKTpOMarHuTHOE
3arps3HEeHNE OKPYKaIoLIeH cpe/ibl

50 KonTtponeHas padota no Teme "KoneGanus




U BOJIHBI"

Cger. 3aKOH NPSMOJMHENHOTO

>1 pacrpoCTpaHeHHs CBETa

59 Pemenue 3ana4 Ha NpSAMOJIMHEWHOE
pacnpocTpaHeHHEe CBETa

53 Otpaxenue cseta. [1nockoe 3epkaio.
Cdepuueckoe 3epkaiio
[Ipenomnenne cBeta. AGCOIOTHBIN U
OTHOCHTEJbHBIN TTOKA3aTelNb MPEIOMIICHUSI.

o4 [TonHOE BHYTpEHHEE OTPaKEHHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTPaKCHUS

55 Pemenue 3aga4 Ha mMpuMEHEHNE 3aKOHOB
OTPAKEHHUS U MPEIOMIICHUS CBETA

56 Xon nyden B mpusme. Jlucnepcus certa.
CroxHbIl cocTaB Oenoro ceera. Llper

57 JIunzel. DokycHOE paccTOSHHUE U
ONTHYECKas CUJia JIMH3BI

58 [TocTpoenne n300pakeHU B TMH3aX U UX
cucTeMax. YBEJIMYECHHE JIMH3bI
Pewienue 3agau Ha nocTpoeHue

59 M300paxeHmil, MOIy4aeMBbIX C IOMOIIIBIO
JIMH3

60 I'ma3 kak ontuyeckas cucTeMa.

61 Pemenue 3agau. [Ipeaenst npuMeHUMOCTH
F€OMETPUUECKOU ONITUKH

62 CKOpOCTb CBETA U METO/IbI €€ U3MEPEHUS

63 JHucnepcus ceera




64

WuTepdepenius ceera

KorepeHTHbIE ICTOUHUKH. Y CIIOBHS

65 HaOJIO/ICHUST MAKCUMYMOB I MUHUMYMOB

66 [Tpumenenne naTEpHEpeHIINN

67 Hudpaximus ceera

68 JudpakuroHHas pemeéTka. Y cioBue
HaOIIOCHUS TJIABHBIX MAaKCUMYMOB

69 Pemenue 3amau

70 [ToriepeyHOCTh CBETOBBIX BOJIH.
[Tongpuzanus cera

71 Pemenue 3agau

72 CBeTOBBIC SIBICHUS B IPUPOJIC

73 O0600611eHre u cucTeMaTu3alus 3HaHu| 1o
teMe "Onrtuka"

74 KonTtponbHas padoTa mo teme «OnTHKa»
['paHu1IBI MPUMEHUMOCTH KJIACCUYECKOM

75 MEXaHUKH. 3aKOHBI ANEKTPOAUHAMUKH U
MIPUHIIUIT OTHOCUTEIILHOCTH

76 [ToctynaTel cnennaibHON TEOPUH
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON HHTEPBAJ.
[Ipeo6pazoBanus Jlopenna. YcnoBue

77 NPUIUHHOCTH. OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTHU. 3aMe/JIEHUE BPEMEHHU U
COKpAIlleHUE JJTUHBI
DHeprusi U UMIYJbC PEISTUBUCTCKOU

78 yacTUIbl. CBA3b MACChI C SHEPTHUEN U

HUMITYJIbCOM pCHHTHBHCTCKOﬁ JacCTUIlbI.




DHeprusi NoKos

79 Pemenue 3amau no pazaeny « CTO» 1

80 PaBHOBeCHOE TEIIOBOE M3ITyUCHHE 1

81 3akoH cMmemeHus Buna 1

82 I'umore3a M. ITnanka o kBaHTax. ®OTOHEI 1

83 DHeprus U UMITYIIbC POTOHA 1

84 ®ororddext. OnbiThl A. I'. CToneTosa. 1
3akoHsl poTodddekTa

85 Vpasuenue DitHmreitHa 1 GoTodpdekra. 1
"Kpacnas rpanumna" ¢potoaddexra

86 Jasnenue cera. Onbitel [1. H. JIeOeneBa 1

87 BoJsiHOBBIE CBOIICTBA YaCTHIL
Bounnsl ne bpoitns. Jlmuua BosiHbl 1e bpoins

88 Y pa3Mepbl 001aCTH JIOKATU3AINH 1
JBOKYIIEHCS] YaCTHUIIbI

89 KopryckysipHO-BOTHOBOM Tyalin3m

90 Judpakius 3eKTpOHOB HA KpUCTALIax
Crnenuduka u3MepeHU B MUKPOMUPE.

91 CooTHoIIICHHs HEOTIPEACIIEHHOCTEH 1
I'eitzenbepra

92 Pemenne rpaduyeckux 3amaq 1

93 Pemenne pacy€THbIX 3a1a4 1
KonTponbHas paborta no temam: "OCHOBBI

94 CTO", "KopnycKyaspHO-BOITHOBOI 1
nyanuzm"

95 OnBITHI MO UCCIIEOBAHHUIO CTPOCHHUS aTOMA. 1

[Inanerapnas moaens aroma Pezepdopna




96

ITocrynater bopa

97

Bunel ciektpoB. CieKTp ypoBHEHN 3HEPTUU
aToMa BOAOpoaa

98

CrnoHTaHHOE B BBIHYXJICHHOC U3JIYYCHHC
CBCTa

99

Jlazep

100

Hyxnonnas mozaens siipa ['eiizenOepra-
NBanenko. 3apsa u MacCoOBOE YMCIIO sAJpa.
M3oTonsl. PannoakTuBHOCTE

101

3aKkOH paJMOaKTUBHOTO pacnaaa. CBoicTBa
WOHM3UPYIOUIETO U3JIydeHus. Biausaue
PAaAOaKTUBHOCTH Ha XKUBBIC OPraHU3MBbI.
Jo3nmerpus

102

DHeprus CBSI3U HYKJIOHOB B sifipe. fnepHbie
cuibl. Jledekt Maccrl siapa. SAnepHbie
peakuuu. Snepusie peakTopsl. [IpoGiaemsr
YIPaBIsEMOT0 TEPMOSACPHOTO CUHTE3A.
DKOJIOTUYECKHE aCTIEKThI Pa3BUTHS sIIEPHON
SHEPreTHKU

103

MeTozpl perucTpalyy U UCCIeI0BaHMS
AJIEMEHTapHbBIX yacTull. OyHJaMeHTalbHbIE
B3auMOJICHCTBUS. baproHbl, ME30HBI 1
nentoHsl. [IpencraBiaenue o CtangapTHOU
Mo ienu. KBapk-riirooHHas MOJIeTb ajpOHOB

104

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. ENMHCTBO (pU3NUecKoil KapTHHBI
Mupa




105

Oransl pa3BUTHS ACTPOHOMUHU. 3HAYECHUE
aCTPOHOMMHU

106

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS IPUPOIBI KOCMHYECKHIX
00BEKTOB. MeTOIbl aCTPOHOMUYECKUX
HCCIEIOBAaHUN

107

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paanoTeNeCKOIbl, BHEATMOChEpHas
aCTPOHOMHUS

108

Bun 3Bé€3anoro He6a. Co3Be3usi, spkue
3Bé3)IBI, IIAHETHI, UX BUIUMOC JIBUKCHUC

109

Cosreynas cucrema. Comaite. CostHeuHast
aKTUBHOCTb. McTounuk sneprun CosHua u
3BE3]

110

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKH.
b

Juarpamma "crniekTpanabHbIN Ki1acc —

CBETUMOCTB"

111

3BC3I[BI rJIaBHOM IIOoCJICa0BAaTCIBbHOCTU

112

Buyrpennee crpoenue 38€311. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBoounu CoJiHIA U 3BE3/. DTallbl )KU3HU
3BE3]

113

Muneunsiii [Iyre — Hama ["anakruka. Tunst
raJlakTUK. YEpHbIE IBIPBI B Apax FalaKTHK

114

Bcenennas. Paciimpenne Beenennoil. 3akoH
Xa66na. Teopus bonbiioro B3pbiBa.
PenukroBoe n3iyuenue

115

MacmtaGHast cTpykTypa Beenennoit.




MeraranakTuka.

116

Hepeménnbie mpoOieMbl acTpOHOMUU

117

Ob6o06maroriee MOBTOPEHHE TIO PA3IEITY:
«JIEMEHTBI aCTPOHOMHHU U aCTPOPUZUKID)

118

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBaHue MarHUTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB" MJIN
"UccnenoBaHue CBOMCTB
¢deppomarnerukoB" uinu "HccnenoBanue
JCHUCTBYS TIOCTOSITHHOTO MarHuTa Ha paMKy ¢
TOKOM"

119

®u3NYeCcKuil IPAKTUKYM IO TEME
"U3smepenue cunsl Amniepa” win "HU3ydenue
3aBHCUMOCTHU CHJIBI AMIIEpa OT CHJIBI TOKA"
niu "OnpeneneHne MarHuTHOW WHIYKIMHA
Ha OCHOBE U3MEPEHUA CHIIbl AMriepa"

120

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue IBICHUSI
AJIEKTPOMArHUTHOM MHIYKIHUK" WIIH
"OnpenesieHe UHIYKIIMA BUXPEBOTO
MAarHUTHOTO OJIs"

121

Ou3nyecKuil MPakTUKyM IO TEME
"UccnenoBanue sABICHUS CAMOUHAYKIUN"
win "COopka MOAENHU 3IEKTPOMAarHUTHOTO
reseparopa"

122

Du3NYEeCKUN PAKTUKYM I10 TEME
"N3mepenue neproaa CBOOOIHBIX
KoJeOaHui HUTSHOTO U MIPYKUHHOTO
MasgTHUKOB"




123

Du3NYEeCKUi IIPAKTUKYM 110 TEME
"IIpeoOpa3oBaHne SHEPTUH B MIPY>KUHHOM
MasTHHKE"

124

PuU3N4EeCKU IPAKTUKYM 110 TEME
"UccnenoBanue nmepeMeHHOT0 TOKa 4epe3
[10CJIEIOBATEIIBHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKY U pe3ucTop" miun
"UccnenoBanue paboThl HCTOYHUKOB CBETA
B LIEMIM IEPEMEHHOro ToKa"

125

®u3NYeCcKuil IPAKTUKYM IO TEME
"N3yueHne nmapaMeTpoB 3BYKOBOW BOJIHBI"

126

®u3N4eCcKuil IPAKTUKYM IO TEME
"M3mepenue nokazaressi IpeoMICHHS
crexna" i "l[losrydeHne n300pakeHus B
CHUCTEME U3 IIOCKOTO 3epKaja U JUH3bI"

127

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUA OT BelleCTBa (Ha mpUMepe
XKuakux JuH3)" wim "M3Mepenue
(hOKYCHOTO PacCcTOSTHUS paCCEUBAIOIINX
JUH3"

128

Ou3nyecKuil MPaKTUKyM IO TEME
"Habmronenue nudpakuun, vHTEphepeHInmn
U moJispu3anuu csera"”

129

®usnyeckuii MPakTUKYM T10 TeMe
"OnpeneneHyue NMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX yacTull (1o GoTtorpapusim
TPEKOB 3apsKEHHBIX YaCTHUI] B MArHUTHOM
nose)"




130

Du3NYEeCKUi IIPAKTUKYM 110 TEME
"N3mepenue nocrostHHo# Ilnanka Ha ocHOBe
uccienoBanus Goroddpdexra” wim
"HNccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMO/] OT HalpsHKEHUs"

131

PuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3pekeHHOTO
aTOMAapHOTO BOJIOPOJIa M U3MEpPEHUE
nocrosinHOM Punbepra"

132

®u3NYeCcKuil IPAKTUKYM IO TEME
"UccnenoBanue paauoakTUBHOTO (OHA C
HCMOJIb30BAHUEM JTO3UMETpPA" WIIH
"N3yueHune moryiomeHus: OeTa-4acTuil
agoMuHuEM"

133

DU3NYECKUH TPAKTUKYM 10 TEME
"HabOmaroneuus 38€31H0T0 HEOaA
HEBOOPYXEHHBIM TJIa30M C UCIIOJIH30BaHUEM
KOMIBIOTEPHBIX MPHIIOKEHUHN IS
OTIpeICTICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3pe3ausi CEeBEpHOTO MOyIIapHs U IPKUe
3Bé31bl" Wi "HaOroneHus B TeIeCKOIl
JlyHbl, IIaHET, TYMAaHHOCTEH U 3BE3HBIX
CKOIUICHUH"

134

O06o0011eHne U cUCTeMaTU3aIHsl 3HAHU .
Pounb ¢pu3nku 1 acTpOHOMUM B
SKOHOMHUYECKOH, TEXHOJIOTUYECKOH,
COLIMAIBHOM M 3THYECKOi chepax
JEATEIbHOCTH YEJI0OBEKA




Ob6o6maromuii ypok. Ponb pusnueckoit
135 Teopuu B (POPMUPOBAHUU TIPEIICTABICHHIA O
¢bu3nvecKkoil KapTHHE MUpPa

O6o06maromuii ypok. Mecto uznyeckoit
136 KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX
C€CTCCTBCHHO-HAY4YHBIX HpCZICTaBJICHI/Iﬁ (6]

IPUPO/IE

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136

16




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBSA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI AJ151 YYEHHUKA
» ®usmka, 11 kracc/ KacesiHoB B.A., O01IecTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO

«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
1.®usuka. 11 knacc: YuebHuk s o01eoopazoBarenbHbix yupexaeHuit/ B.A. Kacesnos. - M.:
Hpoda. Mznatenscto "[IpocBemienue".

2.KontponeHsie padoTsl 1o ¢pusuke: 10-11 xin.: Ku. ng yuurens / A.E.Mapon, E.A.Mapos.-
2-e u3n.- M.: «IIpocBemenuey, 2004

3.®usuka. 9-11 kmaccel: MpoOeKTHAs NEATEILHOCTh ydaniuxcs/ aBT.-cocT. H.A. JIsimapesa. -

Bousrorpan: Yuutens, 2008

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1.OTkpoITHIN KITace. CeTeBoe 00pa3oBaTEIbHOE COOOIIECTBO.

http://www.openclass.ru/node/109715

2.Enunas xojuteknus udpoBbIX 00pa3oBaTelIbHBIX pecypcoB. http://school-
collection.edu.ru/catalog/

3.@wusuka.ru.http://www.fizika.ru/

4.DenepanbHbIN HEHTP HHPOPMAITMOHHO-00Pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

5.®usuka: KoJuieKIus onsiToB. http://experiment.edu.ru/






