INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yu€roM (enepanbHoi pabodeil mporpammbl BocniuTanus u Konuenuun
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ @enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa30oBaTElIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y49eOHOTO TIpeaMeTa C y4ETOM MEXKMPEIMETHBIX W BHYTPHUIIPEIAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0Yy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKAHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3uKd yriayOJn€HHOrO YpOBHS IMO3BOJISIET PEATM30BAThH
3a/1ayu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUM IS
MPOSIBJICHUSI CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH KaXKIbIM
OOy4JarommMMcsi, KOTOpble HEOOXOMUMBI IS MPOJOJKEHHs 0o0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO0 Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B nporpamme 1o ¢usnke omnpenenstoTcs IUIaHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METamnpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYaroluXcsi, OCBOMBIIHNX
nporpaMMmy 10 (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YpOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMS Kypca (PU3UKM Ha YriayOia€HHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI TIO TO/1aM 00yUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
MCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX MPOrpaMM.

[TporpamMMa mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUYHUTENCH U
MPEIOCTABISACT BO3MOXHOCTH JIJISl peaju3ali  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBICHUM, HU3y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUaJOB C 3aJaHHbIMH CBOWCTBaMU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uku Ha ypoBHE CpeTHEro 00IIero 00pa30BaHuUs MOJIOKEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. BEE peannsanys NPeaIosiaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpaeiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mpoiecca. g yriayOiaéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mox pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Brioop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaercs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM s pacyE€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJa4M C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nienioB. /(s kayecTBEHHBIX 3aja4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE I BBIMOJHEHHUS YKa3aHHBIX B IporpaMMme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCICHHBIX B TMporpamMme Mo (U3UKE KIIOUYEBBIX JIEMOHCTpALMN s
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMILJIEKTOB M OOECIEeUHUBaeTCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJie MO3HaHUs U (HOPMHpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOIB30BAHUEM (HU3UUYECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANIbHON  JESTENBHOCTU, CBSI3aHHBIX C (U3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHY0O  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NMOHMMaHuEe (U3UYECKUX OCHOB U TPUHIIMIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs] TOCTOBEPHOCTH MOJYUYEHHOTO PE3yIbTaTa;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®dusmka» Ha ypOBHE CpEOHEro O0OLIero
oOpa3oBaHMsl BbIOMpaeTcss OOYYaAIOLUIUMUCS, IUIAHUPYIOIIUMHU IPOJIOJDKEHHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoauTcs 170 gacos: B 11 kimacce — 170 yacoB (5 yacoB B HEJIEIIO).

[Tpennaraemelii B mporpamMMe Mo (U3MKE IEpeueHb JIabOpaTOpHBIX U
IPAKTUYECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUYWTENb JEJIaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yJaroImuXCsl.



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Paznea 1. dnexkrpoannamuka.

Tema 1. Macnummnoe noe.

B3anmoneiicTBUE TOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bekrop marHuTHONM wuHAYKUMH. [IpuHOMO cyneprno3unuu
MArHUTHBIX NOJIEN. JIMHUM MarHUTHON MHIYKIWH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. [IBH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mosje. Pabota cunsl Jlopenua.

MarunuTtHoe 1nosje B BeuiecTBe. @eppoMarHeTUKy, napa- u JuaMarHeTUKH.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE IPOILECChl: MPUMEHEHHE

MTOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KaptiHa  7OuHHMA  WHAYKOMM ~ MAarHATHOTO — TOJSL  [OJIOCOBOTO U
M10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOT0 TPOBOJHUKA
Y 3aMKHYTOT'O KOJIbLIEBOI'O MPOBOIHUKA, KATYIIKH C TOKOM.

B3anmonenicTBrue 1BYX IPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpunMn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUUECKON CHCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1edcTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHIYKLIIMHA HA OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 2. InexkmpomazHumHan UHOYKUU.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
uaaykuuu. OJIC wHAyKuuu. 3aKOoH 3JIEKTpOMarHUTHOW uHAykiuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.



OJC wHAyKUMKM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HWHAYKTUBHOCTH B LIENM IOCTOSIHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUMHIYKIUN.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOUECCHl: HUHAYKIUOHHAS
M€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3emun.

Hemoncmpauuu.

HaOmnronenue siBneHus 3JeKTPOMarHUTHOM HHIYKIUU.

UccnenoBanne 3aBucumMocTd OJIC UHAYKIHM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

[TpaBuno Jlenua.

[TameHrie MarHuTa B aJIlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

UccnenoBanne 3apucumMoctd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHAYKIIUH.

Onpenenenue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanre siBIEHUS] CAMOUHAYKIWH.

COopka MoJien 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 2. Kosiebanusi 4 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUYecKoe ONHMcaHue (3aKOH COXPAHEHHS] MEXaHWYeCcKO sHepruu). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 X DHEPreTUYeCcKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HMCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora kojeOanuid. Ilepuon ManbiX CBOOOJHBIX KoJieOAHMIMA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxamomux kKoneOaHusx. BeiHyXeHHbIe Koebanus. Pezonanc.
Pe3onancHas kpuBas. BunusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJI€OaHUS.



TexHHUYeCKUe yCTPOMCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: METPOHOM, YaCHI,
KayeJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuce K01e0aTeIbHOTO ABUKCHUS.

HabGnrogenne He3aBUCUMOCTH TIEpUOJIAa MAJIbIX KOJieOaHU rpy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyXaromux KoJIeOaHi U 3aBUCUMOCTH TEPHO/ia CBOOOIHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

UccnenoBanue kosiebaHUM TIpy3a HAa MACCHUBHOM MpYXHHE C IENbIO
dbopmupoBaHUs NMpeACTaBICHUIN 00 UAeaAIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SJHEPTUU IPH KOJICOaHUAX rpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

HabGmronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMM HUTSHOIO M MPYKUHHOTO
MasTHUKOB.

M3yyeHue 3aKOHOB JBUKEHUS TeJa B X0 KOJeOaHU Ha yIIPyTOM IMO/BECE.

M3yyeHue NBUKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUU B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaOIUX KOJIEOAHH.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. dnexmpomazHumHnuole Ko1ebanus.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
uaeanbHOM KosiebatenbHOM KoOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsja KOHAEHCaTopa C aMIUTMTYJO0M CUJTbI TOKA B KOJ1e€0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromue JIEKTPOMAarHUTHBIE Kosie0aHusl. BeIHyX1€eHHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHUS MpU PAa3IMYHOM (opme
3aBUCUMOCTH MEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHui.

Wneanshubiii  Tpancopmatop. IlpousBonactBo, mnepegaya U MoTpeOIeHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU MPOU3BOACTBE 3eKTposHepruu. KymeTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.



TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpONepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJICOAHUHN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOIIKX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

BoiHyXIeHHbIE CUHYCOUATbHbIE KOJICOaHUSI.

Pe3ucrop, kaTyiika MHIYKTUBHOCTU M KOHJEHCATOpP B IIEMU MEPEMEHHOIO
TOKA.

Pe3oHaHCc mpu MOCIENOBATEIIBHOM COEAMHEHUU pPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y eTpoiicTBO U pUHLIUMN IEUCTBUS TpaHcpopmaTopa.

Mopnenb TMHUY 3JIEKTpONEpe1ayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 6O0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHusi. llomepeunbie u
POJOJIbHBIE BOJMHBL llepuoa, CKOpOCTh pachpocTpaHEHUss W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKUX BOJIH: OTpa)K€HUE, MpeioMJIeHHe, UHTep(epeHius u
nudpaxims.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPYKAIOILIEH CPEbI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3ITyYEHUS JICKTPOMArHUTHBIX BOJIH.
B3aumnasi oprieHTaIMs BEKTOPOB B DJIEKTPOMAarHUTHON BOJTHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)X€HHE,  IPEJOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana >MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pauOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.



TexHHUYeCKHuEe YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeEBU30D, aHTeHHa, Tenedon, CBY-neun,
yIIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TIPOIOJILHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepentinu u qudpakimi MEXaHUYECKUX BOJH.

AKYCTUYECKHUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KOJieOaHUM.

HccnenoBaHre  CBOWCTB — AJIEKTPOMArHUTHBIX  BOJIH: OTpa)K€HUeE,
npesioMJIeHUE, MoJaspu3auus, Judpakuus, uHTephepeHus.

O6HapyxeHue nH(PpaKpacHOTO U yIbTPAPUOTIETOBOTO UBITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3y4yeHnue napameTpoB 3ByKOBOU BOJIHBI.

M3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4eyHbIl HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue nzoOpaxeHuil B
ockoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIIEHUS CBETa. AOCOMIOTHBIN MOKa3aTeNb
npenomieHusi. OTHOCUTENbHBINA MOKa3aTesb npeinoMieHus. [IocToSHCTBO YaCTOThI
CBE€Ta M COOTHOULICHHWE JUIMH BOJH NPU IEPEX0Je MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully pasjiena AByX ONTHYECKUX CPE.

Xox nyueit B mpusme. ucnepcust cBera. CioxxHbIA cocTaB 0€loro cBera.
IBerT.

[lonHoe BHyTpeHHEE OoTpaxkeHue. [IpenenpHbIil yroyl MOJIHOrO BHYTPEHHETO
OTpaKEHUS.

CobOuparormie ¥ pacceuBaroine JuH3bL. ToHKas nuH3a. DOKycHOE
paccTosiHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
paccTosIHUSI TOHKOM cepruuecKoil JIMH3bI OT €€ TE€OMETPUU M OTHOCHUTEIIBHOTO
MIOKa3aTelIs MPEIOMIICHUS.

®opmysia TOHKOU JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE JIMH30M.



Xox ny4a, MPOMIEAIIEro JIMH3Y IOJ MPOHU3BOJIBHBIM YIJIOM K €€ TJJaBHOU
ontuyeckoir ocu. IlocTpoeHune wu3o0pakeHU TOYKM M OTpe3Ka MPSAMON B
cOOMpArOIIMX U PACCEUBAIOIIMX JMH3AX U UX CUCTEMAX.

Ontuueckue npubopsl. Paspemaromas crnocoOHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. WnTepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusa HaOMIOAEHUS] MaKCUMyMOB M MHUHUMYMOB B MHTEPPEPEHLUOHHOU
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIIaCCHYECKHUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [Judpakunmonnas pemérka. YciaoBue HaOMIOACHUA
[JIABHBIX ~MAKCUMYMOB IIpH [aJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

Habnrogenue noJHOro BHyTPEHHETO OTpakeHHs. Mojesb CBETOBOA.

HccnenoBaHue XO0Ja CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPALIEIbHYIO
IUIACTUHY U IIPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HabmtoieHue 1IBETOB TOHKUX MJIEHOK.

Hab6mronenune nudpakxium ceera.

N3yyenue nuppakinOHHON pEETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumeHeHne noJIIpOUI0B ISl U3YYECHHS] MEXAaHUYECKUX HaIIPSKEHUH.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npAKMuUKyMm.

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne pOKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3bI.



[Tomy4yenune n300paxeHust B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBanue TENECKOMUYECKUX CHCTEM.

Hab6mronenune nudpaxuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

W3ydeHne mosspu3aIiuy CBeTa, OTPAKEHHOTO OT MTOBEPXHOCTH JUAJICKTPHKA.
W3ydenne naTepPEepeHITNN Ta3epHOTO U3ITyUYCHUS Ha IBYX IIEISIX.
Habmnronenue nucnepcum.

Habmronenue u ucciaenoBanue n1uppakiimoOHHOTO CIEKTpA.

W3mepeHue TMHBI CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3Iy4YeHHUS CBETOIMOMA MPHU MOMOIIH JU(PpaKIIMOHHON

PEIIETKMU.
Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl

CIEIHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJIEHUE
BPEMEHU U COKPAILIEHUE JITIMHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIBI. DHEPrUs
IIOKOSI.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHUECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YyeHndyeckui SKCIIEpUMEHT, J1a00paTopHbIe PaObOThI, MPAKTUKYM.

Onpenenenne WMIYyJIbCa W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pa3nen 3. KBanToBas gpusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBecHOE TeIIOBOE H3JIydyeHHE (M3IydeHHE aOCOJIIOTHO YEPHOTO Tela).
3akoH cmemienust Buna. I'unore3a [Inanka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitHmreitna s potodddexra. «KpacHas rpanuiay gortodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpaXkarolrytro moBepxHOcTh). Ombiter I1. H.
JleOenena.

BousiHoBbIe cBOMcTBA yacTull. BosHbl ne bponnsd. lnuna BonHb! e bpoiis u
pasMepbl 00JacTH JIOKIM3AIUU JABWXKYyIIeWcs dactuiibl.  KopmyckymspHo-
BOJTHOBOU Jyanu3m. Judpakiius 351eKTpoHOB Ha KPUCTAIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eitzendepra.



TexHH4eCcKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dotorneMeHT, GOTOAATUYMK, TYHHENBHBIM MMKPOCKON, COJHEYHas OaTaped,
CBETOUO/.

Jemoncmpayuu.

®doto3deKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

HccnenoBanre  3aBUCUMOCTH  COIPOTHUBIIEHHSI  MOJYNPOBOAHUKOB — OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenue noctosHHoi [Inanka Ha ocHOBe HccnenoBanus GoTorpdekra.

HccnenoBanye 3aBUCHMOCTH CUIIBI TOKA YEPE3 CBETOANO OT HAIPSLKCHUS.

Tema 2. @usuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmaHerapHas monens aroma
Pezepdopaa.

[Toctrynatel bopa. U3nyuenue u nornomieHnue GOTOHOB MPH MEPEXO/Ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOU.

Bunpl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CroHTaHHOE U BBIHYXJICHHOE U3JIydeHHe cBeTa. Jlazep.

TexHUYEeCKHe YCTpPOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAJIbHBINI
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JJIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKMuKym.

Hab6nrogenue 1MHEeHYaToro CnexkTpa.

HccnenoBanue cnekTpa pa3peKeHHOro aTOMapHOIO BOJOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duzuka amomnozo A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnast monens snapa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M3oTonsl.

PanunoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacnaz. ['amma-u3imydeHue.



3aKkOH pPaJAMOAKTUBHOTO pacnaga. PagnoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4eHHs. BiusHue palMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctecTBenHbIi o u3nydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sijipe. SAnepubie cuibl. Jlegekt Macchl siapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKUE aCMEeKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Metozasl perucTpaly U UCCIIEI0BAHUS DIIEMEHTAPHBIX YaCTHII.

DyHIaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangapTHON Moaenu. KBapk-TirooHHAs MOAENb apPOHOB.

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

EnuHcTBO Qusnueckoi KapTUHBI MUPA.

TexHn4eCcKue yCTPOUCTBA U TEXHOJIOTMUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BunibcoHa, SAEpHBIM peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanrie TpeKoOB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pa3nen 4. JjieMeHTbI aCTPOHOMMHU M aCTPOPUZNKH.

Otanbl pa3BUTHS acTpOHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
actpoHomuu. [IpuMEHMMOCTH 3aKOHOB (U3UKU JIT OOBACHEHHS TPUPOJIBI
KOCMUYECKHX 0OBbEKTOB.

Metonbl acTpoHOMUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOTbI, PAIUOTEIECKOIbI, BHEATMOC(EpHasi aCTPOHOMUS.

Bun 3Bé&3mHoro neba. Co3Be3nus, sSpKue 3BE3MBI, IJIAHETHI, UX BHINMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmMa «CIEKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
raJIaKTHUK.



Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

Habmonenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN JJIs1 ONPENETICHUS MOJOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3ILI.

HaGmiogenuss B Tteneckon JIyHbI, TIJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHHM.

Pu3nyecKuil MPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEIHYMH.
OneHka rpaHull MOrpeurHOCTeM.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUKA  3aBUCHMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01marouiee MOBTOPEHUE.

O0o01ieHne U cucTeMaTH3alus Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOJIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busmnka», «IEMEHTbI aCTPOHOMHUH U aCTPOPU3UKIY.

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATHUYECKOH cepax NedaTeIbHOCTH YelOoBeKa, poJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINKUCATEIIbHOM,
CUCTEMATU3UPYIOUIEH,  OOBSICHUTENBHOW W  MPOTHOCTUYECKOW  (PyHKUUU
(bu3nyeckoil Teopuu, poJib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHHUM
0 (u3MUYECKOW KapTHHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOILIEM pAny
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHHI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHa B 11 kjacce
OCYUIIECTBIISIETCSI C YUETOM COJIEpPKATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUCHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAYYHBIH (akT, TUmoTesa, (QuUanyeckas BEIUYUHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(YHKIIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO. BEKTOPHI M MX IPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKUMA. [Ipu3Haku mOHO0US TPEYTOJHLHUKOB,
OTpe/ieNIiCHUE MIOMAAN IIIOCKUX QUTyp U 00bEMa Tell.

Buonozua: >nextpuueckue sBICHHUS B JKUBOM NpUpoJie, KoieOaTelbHbIE
JIBIWKEHUS B JKMBOW IPUPOJE, DKOJOTHYECKHE PHUCKM ITIPU INPOU3BOJCTBE
NIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3ByKOBasi JMATHOCTUKAa B MEIWLIMHE, ONTUYECKHE SIBIECHUS B JKHUBOU
IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTYpa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON pEIETKH, CHEKTPAJIbHBIN
aHaJIN3.

I'eocpagpua: marHuTHBIE TIONIOCa 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpOJIBUraTeNb SIKOOM, reHepaTtop MEpEeMEHHOr0 TOKA, MHIYKIMOHHAs IEYb,
JIMHUAN JJIEKTpoIepeaad, 3JIEKTPOABUTaTeb, paaap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbIE
NPUEMHUKH, I€pHAsl SHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXJAHCKOM  TO3UIMM  OOYyYaloIIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIlecTBa, Y4YacTBOBaTh B CaMOYIpaBIE€HUH B  00pa3oBaTEILHOM
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHMBATh CUTYAIIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIIOYas JCTETHUKY HAYyYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOAO0B ITO3HAHHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIICICTBEHHBIC CBSI3M M aKTyallM3WPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCUTHh 3HAaHHSA TI0 (U3UKE B TPAKTUYECKYHO 00JIacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.



KoMMmyHMKAaTHBHBIE YHHBeEpCaJbHbIe y4eOHbIe JeHCTBHS:

OCYIIECTBIATh OOIEHWE Ha Yypokax (U3UKH U BO BHE-ypPOUHOU
NEeSATEIbHOCTH;

pacro3HaBaTh IPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
VHAMBUYaJIIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUM, paclpeeNsTh poJid ¢ y4€TOM MHEHHUM YJ4aCTHUKOB, 00CYX/I1aTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHHKAa KOMAHJIbl B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLEHUBATH HUAEH C NO3ULUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IOBEJECHUE B PA3IHYHBIX
CUTyallUsIX,  MPOSIBISAITH  TBOPUECTBO W BOOOpakeHue,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYIIECTBJISITh ~ MTO3HABATEIBHYIO  JIEATEIILHOCTh B
obsactTh (U3UKU U AaCTPOHOMHH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOThl ¢ yU4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh paMKd ~ y4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIA M KyJIbTYPHBIN
YPOBEHb.



CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTb KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJIaJIcTh HaBBIKAMM II03HABATCIBHOM peduieKCcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBAHHUII;

UCIIOJIB30BaTh TPHUEMBI pediekchu NJisl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PHUCKA U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHMKEHMIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

IMPUHUMATH Ce0s1, TOHMMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JIESTCIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
buzuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OOyYaroIIUXCs

COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN UHTEJICKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWSA,  BKIIOYAIONIETO  CIIOCOOHOCTH  TMOHMMATh  CBOE

HMOIIMOHAJIEHOE COCTOSTHUE, BU/ICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHUE, CIIOCOOHOCTH aIalTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TPOSBISATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITHAaTUBHOCTh, YMEHHUE JNEHCTBOBATH, UCXOS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JpPYTHX, Y4YUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIFOYAIONIMX  CIIOCOOHOCTh  BBICTPAWBATh
OTHONIICHHUS C JAPYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
pasperaTh KOHQIUKTHI.



[MPEAMETHBIE PE3VJIbTATBI

K xonny oOyuenust B 11 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMATh POJb (PU3UKHA B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, COUUAIBHON U
THYECKON cdepax [eATeIbHOCTH 4YeJIOBEeKa, pOJIb M MECTO (HU3UKU B
COBPEMEHHOW HAay4YHOW KapTHHE MHpPA, POJb ACTPOHOMHUH B IPAKTHYECKOU
NEATEIbHOCTH 4EJIOBEKA W JAJbHEHIIEM HAyYHO-TEXHUYECKOM DPAa3BUTHH,
3HAYEHUE  ONUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOW U
NPOTHOCTHYECKOW (YHKUMNA (QHU3UUECKOW TEOpUHu — BJIEKTPOJAMHAMUKH,
CHCIMATFHOM  TEOpPUHM  OTHOCUTENIbHOCTH, KBAHTOBOM  (U3UKH, POIb
¢uznyeckoil Teopun B OPMUPOBAHUY NPEACTABICHUN O PU3NIECKON KapTUHE
MHUpa, MECTO (PU3MYECKOW KapTUHbI MHpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IIPUPOJIE;

pasiuyaTh yCIOBUSA NMPUMEHHMOCTU MOJENEeH (PU3MYECKHX Tel M IPOLECCOB
(s1B7€HUIT): OAHOPOJHOE BJEKTPUYECKOE M OJHOPOJHOE MArHUTHOE IIOJIS,
rapMOHMYECKHE  KoJeOaHWs, MaTeMaTHUYeCKMH  MasTHHUK, HJiealbHBIN
OPYKUHHBIA MasTHUK, TapPMOHUYECKUE BOJIHBI, HACAIBHBIA KoJeOaTeIbHbIN
KOHTYD, TOHKas JIMH3a, MOJIEJIEH aTOMa, aTOMHOTO s/Ipa U KBAHTOBOM MOJEIIH
CBETA;

paznuyath ycioBUs (IpaHHULbl, O00JacTH) NPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, IIOHUMAaTh BCEOOIIMN XapakTep (YHIAMEHTAIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTD HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBSICHATH DJIEKTPOMArHUTHBIE MPOLECCHl W SIBJICHMS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUSI M 3aKOHbl  DJIEKTPOJAMHAMHKU U
CHEUaIbHOW TEOPUH OTHOCHUTEIBHOCTH (3aKOH COXPAHEHHUS AJIEKTPUYECKOTO
3apsna, cwia Ammnepa, cuia JIopeHna, 3aK0H 3JE€KTPOMarHUTHONW WMHIYKLUH,
npaBuio Jlenna, cBa3p IJIC caMOMHIYKIIMU B JIEMEHTE JICKTPUUECKON LEMH
CO CKOPOCTBKO HM3MEHEHHSI CWIBI TOKA, ITOCTYJIAThl CIEHHAIBHON TEOpUU
OTHOCHUTEJIbHOCTU DUHINTEIHA);

aHaJIM3UPOBaTh U OOBSICHITH KBAHTOBBIE MPOLECCHl U SBJICHUS, HCIOJb3Ys
MOJIOKEHUST KBAaHTOBOM (pu3uku (ypaBHeHHE OWHINTEHHA 1 GoTtorddexra,
IEepBBIM M BTOPOM  mocTyJarel  bopa, OpUHIMO ~ COOTHOILICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUS 3apsSA0BOrO U
MacCOBOTO YHMCEJ W SHEPIHMM B SACPHBIX PEAKLUAX, 3aKOH PaJHOAKTHBHOIO
pacrajua);

ONHUCHIBaTh (PU3NYECKUE TPOIECChl W SBJICHUS, HCIONb3YSd BEIUUYHHBI:
HaIpsKEHHOCTh  DJIEKTPUYECKOTO TOJIS, MOTEHIMAN JJIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh IMOTEHUHAIOB, OJJIEKTPOABWKYINAS  CHJIA, HWHIYKLIHS
MarHUTHOIO TMOJSl, MarHUTHBIA TIOTOK, cuia Awmnepa, WHIYKTUBHOCTD,



ANEKTPOJBIDKYINNAST CHJIA CAMOWHIYKIIMHM, OJHEPTUs MAarHUTHOTO  TIOJS
MPOBOJTHUKA C TOKOM, PEISTUBUCTCKUI WMITYJIbC, TOJTHAS SHEPTHUS, SHEPTHS
MTOKOSI CBOOOTHOW YaCTHIIBI, YJHEPTUS W UMITYJIbC (POTOHA, MAaCCOBOE YUCIIO U
3apsn apa, SHEPTUsl CBSI3U S]1pa;

OOBSCHSTH OCOOEHHOCTH POTEKaHUS bu3znuecKux SIBJICHUIA:
JIEKTPOMArHUTHAS WHIYKINS, CAMOWHIYKIUS, PE30HAHC, WHTEp(EpEHIHS
BOIH, Judpakmus, JIUCIEPCUs, TIOJHOE  BHYTPEHHEE  OTpPaKEHUE,
dbotoanekTpudeckuii 3¢dext (hororddexr), anvda- u Oera-pacmaiabl saep,
raMmma-usiaydeHue saep, (puamdyeckre MPUHIUIBI CIEKTPATbHOTO aHalHu3a |
paboThI J1a3epa;

OTIPEIEIISITh HAMPABJICHUE WHIYKIIMA MAarHUTHOTO TTOJISl TIPOBOJHUKA C TOKOM,
cuibel Amniepa u cuisl JlIopenua;

CTPOUTH M300paKEHUE, CO3/]aBaeMOE IUIOCKUM 3€pKajioM, TOHKOW JMH30H, U
pacCYUTHIBATh €r0 XapaKTEPUCTUKH;

MPUMEHATh OCHOBOIIOJIATAIOIINE AaCTPOHOMHYECKUE TIOHSATHSA, TEOPUH U
3aKOHBI JJIS aHAIN3a U 00BSICHEHUS (PU3NICCKUX MPOIIECCOB, MPOUCXOISIINX B
3BE371aX, B 3BE3NMHBIX CHCTEMax, B MEKTATAKTHYCCKON Cpefe; IBYKCHUS
HEOECHBIX TEJI, IBOJTIOIUH 3BE3 U BeeneHHoi;

OPOBOJUTh  MCCIIEIOBAaHUE  3aBUCUMOCTEH  (PU3NYECKHX  BEJIMYHUH  C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUM, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUPOBATh PE3yIbTAThI MOJYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B
BUJIe TpadUKOB C Y4ETOM aOCOJIIOTHBIX IMOTPEITHOCTEH HU3MEPEHHH, JenaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHMUS;

MPOBOJIUTH KOCBEHHBIE U3MEpPEHUs (HU3HUECKUX BEITUYHH, IIPU ITOM BBIOUpATH
ONITUMAJIBHBI METOJ] U3MEPEHHUsI, OIICHHBATh a0COFOTHBIC M OTHOCHUTEIIBHBIC
MOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUM;

MPOBOJUTH OIBITHl MO MPOBEPKE NPEIJIOKEHHON THUIMOTE3bl: TJIaHUPOBATH
AKCIIEPUMEHT, COOUpPATh SKCIEPUMEHTAIBHYI0 YCTAHOBKY, aHaJU3UPOBATh
MOJIyYEHHbIC pe3yJbTaThl U JIeJlaThb BBIBOJ O CTaTyce MPEeII0KEHHOM
TUTIOTE3bI;

OTMMCHIBATh METOIBI ITOTYUCHUS HAYIHBIX ACTPOHOMHYCCKUX 3HAHUMH;
coOtoaTh mpaBuiia 0€30MacHOTO TpyAa MPH MPOBEACHUH HCCIEAOBAHHUMN B
pamMKax y4eOHOTO IKCIEPUMEHTA, MPAKTUKyMa M y4eOHO-UCCIIeI0BaATEeILCKON
U TIPOCKTHOU JEATEIHLHOCTH C MCIIOJIb30BAHUEM H3MEPHUTEIIBHBIX YCTPOUCTB H
71a00paTOPHOTO 000PYAOBAHUS;

permaTh pacu€THbIC 3a7a4M C SBHO 3aJaHHOM M HESBHO 3aIaHHOM (PU3HUECKOI
MOJICNIbIO: Ha OCHOBAaHWU aHAJIM3a YCIIOBUS BHIOMpATh (PU3MUYECKHE MOJEIH,
OTBEHAIOIIME TPeOOBAHMAM  3a7a4d, NPUMEHATH (OPMYJNBI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJaThl (DU3UYECKUX TEOPHH MPH MCIOJb30BAHHUH



MaTE€MaTUYECKUX METOJ0B PEUIEHUS 3a/1a4, IPOBOJUTH PACUETHI HA OCHOBAHHUH
UMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh PE3YJIBTATHl U KOPPEKTUPOBATH METO/IbI
pELIeHUs C YUYETOM MOITYUYEHHBIX PE3YJIBTATOB;

pemaTh KaueCTBEHHBIC 3a/aud, TpeOyrolue MPUMEHEHHs] 3HAaHUN U3 Pa3HBIX
paszenoB Kypca (GU3MKH, a TaKKe WHTErpalluyd 3HAHUW U3 IPYTUX NpeIMETOB
€CTECTBEHHO-HAYYHOIr0  LHMKJA:  BBICTPaWBaTh  JIOTHYECKYIO  LEMOYKY
pacCyXJIeHUA C OINOpOM Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busnyecKkue BICHUS;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUSA JJI1 OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB
paboTbl  M3MEPUTENIbHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOMCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHUE IMPOLIECCOB OKPY)KAIOIIETO MHUpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

aHAJIM3UPOBaTh M OLICHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NESATEIbHOCTH YEJIOBEKa, CBA3AHHON ¢ (PU3NYECKUMH MPOLECCaMU, C MO3ULUI
HKOJIOTMYECKON  0€30MacHOCTH,  NPEACTABICHHA O  PALMOHAIBHOM
MIPUPOJIOIIOIB30BAHUY, A TAKIKE Pa3yMHOM UCIIOIb30BAHUU JOCTHKEHUN HAYKH
Y TEXHOJIOTUH JJIs AaJIbHEHIIET0 Pa3BUTHS YEJIOBEYECKOr0 OOIECTBA;
OPUMEHATh pa3IinyHble CHocoObl padboThl ¢ HHPoOpMauuenr (U3NUECKOro
COJIEp)KaHUsI €  MCIOJB30BAaHUEM  COBPEMEHHBIX  MH(OPMAIMOHHBIX
TE€XHOJOTMM, NpU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAIIIOHHBIE
TEXHOJOTHM JJIsi TIOMCKA, NepepadOTKU U MpeIbsABICHUS yueOHOW M Hay4yHO-
NOMyJsipHOM ~ WH(pOpPMAIUM,  CTPYKTYpUPOBAHUS W HHTEPIPETALMH
uHpoOpMaIMK, TMOJNYYEeHHOM U3 Pa3IUYHbIX HCTOYHUKOB, KPUTHYECKHU
aHAIM3UPOBaTh MOJy4YaeMyl0 MH(OpMaALMI0O U OLEHUBATH €€ JOCTOBEPHOCTD
KaK Ha OCHOBE MMEIOIIMXCS 3HAHWW, TaK U HAa OCHOBE aHAJIM3a MUCTOYHHKA
uHdopmanuy;

MPOSIBJISITH OPTraHU3allMOHHBIE U TIO3HABATEIbHBIE YMEHUSI CAMOCTOSTEIBLHOIO
NpUOOPETEHUS] HOBBIX 3HAHUN B MPOIECCE BHIMIOJHEHUS TPOECKTHBIX U YYEOHO-
HCCIIEIOBATENbCKUX paldoT;

paboTtath B TpyHIe C UCIOJIHCHHEM PAa3IMYHbIX COLMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIIBI, PAIMOHAIBHO PACTIPENCIATh JEATeIbHOCTh B
HECTaHJApTHBIX CHUTyalUsX, aJEKBATHO OIIEHUBATh BKJIAJ KaXIOro U3
YYaCTHUKOB TPYMIIbI B pEIIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

OpOSIBIISATH MOTHBALIMIO K Oyaymied npodeccuoHaNbHON NeATeIbHOCTH IO
CIEIHUAIBHOCTIM (hPU3UKO-TEXHUYSCKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Konrpouabnsie IIpakrnyeckue (1up )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazpen 1. JIEKTPOJJUMHAMUKA
11 MarunutHoe nosne 14
1.2 DNEeKTpOMarHuTHas MHIAYKIIHS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNeKTpOMarHUTHbIE KOJIEOaHUs 15
53 MexaHu4eckue 1 31eKTpOMarHuTHbIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocuosel CTO

5

1

Uroro no pazgeny

5




Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJIHOBOH Jyalii3mM 15
4.2 ®duznka aToma )
43 ®du3rKa aTOMHOTO S7pa U JIEMEHTAPHBIX 5
' YaCTUIL
Wroro no pazueny 25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DNEeMEeHTBI aCTPOHOMUU U acTPOPU3UKU 12
Hroro no pazgeny 12
Paznen 6. PUSHUYECKUN MPAKTHKYM
6.1 Du3nYeCcKuil MPaKTUKYM 16 16
Htoro no paznemny 16
Pa3znen 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTu3aius u 00o0IIeHNE
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITA 15
' JESTENIbHOCTH, TPHOOPETEHHOTO MPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Koan4yecTBO 4acoB
No [Mara usyyenus
Tema ypoka Kourpoubnbie IIpakTHyeckue
n/n Bcero
padoThI padoThI
Mnan daKr
1 BzaumopeiicTBre MOCTOSTHHBIX MAarHUTOB U IMPOBOJIHUKOB C 1
ToKOM. MarnutHoe nose. ['unoresa Amnepa
5 Bekrop marautHOM nHAYKmy. [IpuHnyn cynepno3unuu 1
MAarHUTHBIX MoJed. JIMHUY MarHUTHON MHIYKIUHA
3 MarauTHoe 1oJie MpoBOJIHUKA ¢ TOKOM. OnbIT Dpcrena
4 Cwiia Amnepa, e€ HanpaBJIeHUE U MOJYJIb
5 Pemrenne 3agau
6 [Ipumenenue 3akoHa AMIiiepa. DIeKTPOU3MEPUTENbHbBIC 1
npudopbI
; Cua JlopeHiia, e€ HanpaBJIeHUE U MOYJIb. [IBHKeHNe 1
3apsKEHHON YaCTHUIBI B OJJHOPOAHOM MAarHUTHOM TI0JIe
Pemenue 3agau
9 Pa6ora cunel Jlopenma
10 Pemenue 3amau
11 MarunutHoe nosne B Beuectse. eppoMarHeTuky, napa- u 1
JIHaMarHeTUKN
12 OcHoBHbI€ cBOMCcTBA (heppoMarueTukos. [Ipumenenue 1
dbeppoMarHeTUKOB
13 Pemienne 3agau 1o Teme "MarautHoe noie"
14 Pemenne 3amau nmo reme "MarautHoe mose"




SIBiienne anexrpoMarHuTHOM MHAYKUMHU. [I0TOK BekTOpa

15 . 1
MarHUTHON MHJIYKIIUU
16 OJ1C unayKIu 1
17 3aK0H JIEKTPOMAarHuTHON uHAYKIK Dapasnes 1
18 Buxpesoe anexrpuueckoe nose. Toku Oyko 1
19 OJIC uHAYKIMHY B ABMKYIIUXCS TPOBOTHAKAX 1
20 Pemenue 3agau 1
21 [TpaBumo Jlenma 1
99 WNunyktuBHOCT. KaTylka WMHIYKTHBHOCTH B IICTIH 1
ITOCTOSIHHOT'O TOKA
23 SBnenue camonnaykiuu. I/1C caMouHayKIuu 1
24 DHeprust MAarHUTHOTO TIOJISI KATYIIKHA C TOKOM. 1
DJIEeKTPOMarHUTHOE TI0JIe
25 Pemenue 3aqau 1
26 O0001IeHNEe U cucTEMATH3AllKs 3HAHUH 110 TEME 1
"OnexTpoauHamuka'
27 KonTponbHas pabora no teme "DnexkrpoauHamuka' 1
28 Konebarenpnasa cucrema. CBoOOIHBIE KOJIEOaHU. 1
["apmonnueckue KonedaHus
29 KunemaTtndeckoe u TMHAMHUYECKOE OIMCAHUE 1
KoJIeOaTeIbHBIX IBHKEHNHN
DHepreTudecKoe omnrcanue. BIBOI JMHAMHYECKOTO
30 OTIMCaHWsI TADMOHUYECKHUX KOJIeOaHUI U3 UX 1
SHEPreTUIEeCKOT0 U KHHEMATHIECKOTO OTTMCAHHUS
Awmmuintyna u ¢aza konedanui
31 1




[Tepuon u yactora kosnebanuii. [Tepro MabIx CBOOOTHBIX

32 KOJIeOaHUI MaTEMaTHIECKOTO MassTHUKA. [lepro cBOOOIHBIX
KOJIeOaHU# MPY>KMHHOTO MasiTHUKA

33 3aryxaromue Konebanus. BeiHy)1eHHbIE KoJIeOaHMsl.
Pe3onanc

34 ABTOKOI€0aHUA

35 Pemenue 3agau

36 VYpok-koH(pepennus "MexaHn4eckue KojacOaHus B
MY3bIKaJIbHbIX HHCTpYMEHTax"

37 O00011eHNEe U cUCTEMATH3alKs 3HAHUH 110 TEME
"Mexanudeckue Konebanus"

38 OnexTpoMarauTHbIe Konebanus. KoxebaTenbHbIN KOHTYD

39 ®opmyna Tomcona. CBsi3b aMIUIMTYBI 3apsiia KOHACHCATOpA
C aMIUTUTY/ION CUJIBI TOKA B KOJIEOATETbHOM KOHTYpE

40 3aKOH COXpaHCHHSI SHEPTUHU B UICATLHOM KOJeOaTeIbHOM
KOHTYpE

41 3aryxaroiue JIeKTPOMAarHuTHBIC KoyieOaHusl. BeIHYXIeHHBIC
DJIEKTPOMArHUTHBIC KOJICOaHUs

42 IlepemenHbIl TOK. Pe3ucTop 1 KOHIEHCATOp B LENH
MEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B T[EITU IIEPEMEHHOTO TOKA

44 3akon OMa AJis 2JIEKTPUIECKON 1[eNU ePEMEHHOT0 TOKa

45 MontHOCTh IEPEMEHHOI0 TOKA. AMIIIUTYTHOE U
JEeiCTBYyIOIee 3HAYCHHE CUJIBI TOKA U HAMPSDKEHUS

46 Pe3oHaHC B 251eKTpUYECKOM TIeTH

47

Pemenue 3amau




Wneansuerif Tpanchopmatop. [Ipon3BoactBo, nepepaya u

48 noTpebiIeHue IEKTPUUECKON SHEprun
DKOJIOTUYECKHE PUCKU IIPU TPOU3BOJCTBE AJIEKTPOIHEPTUH.

49 Kynberypa ncnonbs30BaHus 3J1€KTPOIHEPTUU B IIOBCEHEBHOM
KHU3HH

50 Pemenue 3amau

ol Pewenne 3anau

59 O06o0011eHHe U cucTeMaTU3alus 3HaHUH 110 TeMe
"JJIeKTpOMarHuTHBIC Kosiebanus"

53 MexaHnuueckue BOJIHbI. XapaKTePUCTUKU MEXaHUUYECKHX
BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

95 3ByK. XapaKkTEpUCTUKH 3BYyKa

56 Nudpa3Byk u ynprpas3syk. lllymoBoe 3arpsizHenue
OKpY’KaroIen cpeibl

57 Pemenue 3agau

58 OJeKTpPOMarHUTHBIE BOJHBI. M3yueHne 3/1eKTpOMarHUTHBIX
BOJIH

59 OHeprus 3J1eKTpOMarHUTHBIX BOJIH. CBolicTBa
3JIEKTPOMArHUTHBIX BOJIH

60 [IIxana snekTpoMarHuTHBIX BOJIH. [IpruMeHeHne
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

61 [TpuHLIMTBI PaHOCBA3U U TeNeBUACHU. Pajnonokanus.
DJEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAOIIEH cpeibl

62 KonTponbras padota mo Teme "Koyrebanus u BOJTHBI"

63 Cger. 3aK0H MPSIMOJIMHEIHOTO pacIIpOCTPaHEHUS CBETa




Pemenue 3aga4 Ha IPUMEHEHHUE 3aKOHA MTPSAMOJIMHENHOTO

o4 pacnpocTpaHEeHHs CBETa

65 Otpaxenue cera. [Tnockoe 3epkano. Chepuaeckoe 3epKaio
[Ipenomnenue cBera. AGCONIOTHBIM U OTHOCUTEIIbHBIN

66 nokasarenb npenomienus. [lonHoe BHyTpeHHee oTpakeHue.
[IpenenbHBINA yrol HOJTHOTO BHYTPEHHETO OTPAKECHHS

67 Pemenue 3a1ay Ha IPUMEHEHHUE 3aKOHOB OTPAXKEHUS U
IPEIOMJICHUS CBETa

68 Xon nyueil B npusme. Jucnepcust ceera. ClI0XKHBIM COCTaB
Oenoro cBera. L{Bet

69 JInn3el. @OKYCHOE PACCTOSHUE U ONITHYECKAas CUJIa JIMH3bI

20 [TocTpoenne n300paskeHuii B TMH33aX U UX CHCTEMaX.
YBenuueHue JuH3bI

7 Pemenue 3a1a4y Ha MOCTpOCHHE U300pAXKEHUH, TOTyIaeMbIX C
MIOMOIIBIO JINH3

72 I'na3 xak ontuyeckas cucrema

73 Pemenne 3anau. IIpenensl npUMEHMMOCTH T€OMETPUYECKON
OTITHKHU

74 CKopocTb cBETa U METO/IBI €€ U3MEPEHUS

75 Hucnepcus cera

76 Wutepdepenuus cBeta

77 KorepenTHbie uCTOYHUKHU. Y CIIOBHS HAOIIOACHUS
MaKCUMyMOB 1 MUHMYMOB

78 Pemenne 3amay

79 [Ipumenenue uaTephepeHIn

80

Judpakus ceera




Judpakumonnas pemeérka. Y ciIoBue HaOIIOJCHHUS TTIABHBIX

81 1
MaKCHMYMOB

82 Pemenue 3anau 1

83 [TonepeunocTs cBeTOBBIX BOJIH. [Tonsipu3arnus cBera 1

84 Pemenue 3anau 1

85 CBETOBBIC SBJIICHHS B IPUPOIE 1

86 O6o061eHne U cucTemMaTu3anys 3HaHui mo reme "OnTuka" 1

87 KonTponbhas pabota mo teme «OnTHKa» 1

88 ['paHUIIBI MPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH. 3aKOHBI 1
IEKTPOJIUHAMUKH Y TIPUHIIUATT OTHOCUTEILHOCTH

89 [TocTynatel crienagIbHONW TEOPUU OTHOCUTEILHOCTH 1
[IpocTpancTBeHHO-BpeMeHHOI HHTEpBall. [IpeobpazoBanus

90 Jlopenmna. YcnoBue npuuuHHOCTU. OTHOCUTENHLHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHEe BPEMEHHU U COKpaIleHHe
JUTAHBI

91 OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI 1

92 CBs13b Macchl C DHEPTUEH U UMITYIBCOM PENSITUBUCTCKON 1
YaCTHIIBI. DHEPTHS MTOKOS

93 PaBHOBecHOE TEMIIOBOE U3ITyueHHE 1

94 3akoH cMereHus Bura 1

95 I'unores3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otosdp¢ext. Onbitol A. I'. CroneroBa. 3akoHbI 1
doroaddexra

08 VYpaBuenune DitHmTeiHa 1715 hotodddexra. "KpacHas 1
rpanuna” gorosdpdexra

99 Hasnenue cera. OnbiTel [1. H. JIeOeneBa 1




100 BoitHOBBIE CBOIiCTBA YacTHIL 1

101 Bosnbl ne bpoins. [{nuna BosHbl e bpoiiis u pazmepsl 1
00J1aCTH JTOKATU3aINK JBIDKYILIEHCS YacTUIIBI

102 KopnyckynsipHO-BOJIHOBOH Jyalii3mM

103 Judpakius 31eKTPOHOB Ha KPHUCTAJIAX

104 Crnenuduka n3mepeHuii B Mukpomupe. COOTHOIICHUS 1
HeonpenenéuHocTei [ elizeHOepra

105 Pemenue rpadudecknx 3agaq

106 Pemrenne pacy€THBIX 3a/1a4

107 KonTtponsnast padora no temam: "OcHoBbl CTO", 1
"KopnyckynsipHO-BOJIHOBOH Jyanu3m"

108 OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [imanerapuas 1
MoJieTh atoma Pesepdopaa

109 [Toctynater bopa 1

110 Buapl ciektpoB. CriekTp ypOBHEH SHEpruu aToMa BOJI0POIa 1

111 CnoHTaHHOE U BBIHYKJEHHOE U3JIyUYEHHUE CBETA 1

112 Jlazep 1

113 Hyxnionnas monens siapa I'eitsenOepra-MBanenko. 3apsia u 1
MaccoBoe 4ucio sapa. M3otomnsl. PaanoakTuBHOCTH
3aKOH paJiM0aKTUBHOIO pacnajga. CBONCTBA HOHU3UPYIOLIETO

114 U3ITy4eHus. BnusHue painoakTHUBHOCTH Ha JKUBbBIE 1
opranusMmsl. Jlozumerpus
DHeprus CBS3U HYKJIOHOB B sifipe. SnepHble cuibl. Jledext
Macchl sapa. SnepHele peakuu. S aepHble peakTopsbl.

115 [IpoGnems! yrpaBisieMoro TEpMOSACPHOTO CHHTE3A. 1

OKOJIOTHYECKHE aCIICKThI Pa3BUTHA HI[CpHOﬁ OHCEPIreTUKU




Mertoapl perucTpaluu U UCCIAEAOBAHUS JIEMEHTAPHBIX
yactull. DyH1ameHTaabHble B3aUMOJIEUCTBUSI. bapruoHsl,

116 Me30HbI 1 sienToHsl. [Ipencrasienne o CraHgapTHON MOJEIN.
KBapk-IiItooHHas MOJIENb aJpOHOB
®usuka 3a npeaenamu CtannapTHol mojenu. TémHast

117 Matepus U TEMHasi SJHeprus. EMMHCTBO (pU3HUECKON KapTUHBI
Mupa

118 Oransl pa3BUTHS aCTPOHOMUHU. 3HAYEHUE aCTPOHOMUHU
[TprMeHMMOCTb 3aKOHOB (PU3UKH U1 OOBSICHEHUS IPUPOIBI

119 KOCMHUYECKHX 00BEKTOB. MeTO/1bl aCTPOHOMUYECKUX
HUCCIEO0BaHUN

120 CoBpeMeHHbIE ONTUYECKUE TEIECKOIIbI, PaAHOTEIECKOIIbI,
BHeaTMoc(epHast aCTpOHOMUS

121 Bun 38é31H0r0 HeOa. Co3Be3nus, ApKue 3BE3/Ibl, TUIAHETHI, UX
BUJUMOE JIBUKEHHE

122 Conneunas cucrema. Cosnnue. ConHeyHast akTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3]

123 3BE3/1bI, UX OCHOBHBIE XapaKTepUCTUKU. J(narpamMma
"CrIeKTpaIbHBIN KJIACC — CBETUMOCTD"

124 3Be3/1bI IJIAaBHOI MOCIIE10BATEIbHOCTH
Buyrpennee ctpoenue 38€31. COBpeMEHHBIE IPEACTABICHUS

125 0 NPOUCXOXKIECHUU U dBoonnn ColHIa U 3BE311. JTaIbl
JKU3HU 3BE3]

126 Mueunsiii [Tyte — Hama ["anaktuka. THUIbI ranakTHK.
YépHble AbIPHI B SApPaX ralakTHK

197 Bcenennas. Paciupenne Beenennoit. 3akon Xa66:ma. Teopust
Bbonpnioro B3peiBa. PennkroBoe n3nyueHue

128 MacmtabHas ctpykrypa Beenennoil. Meraranaktuka




129

Hepeménnbie mpoOieMbl aCTPOHOMUU

130

®dusnyeckuit mpakTukyM mno teme "HccnenoBanue
MarHUTHOTO TIOJISl TIOCTOSTHHBIX MarHUTOB'" WIIN
"HccnenoBanue CBOMCTB (peppOMarHeTHKOB" HITH
"UccnenoBanue AeMCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM"

131

132

133

du3nyecKkuil MpakTUKyM 1o Teme "M3Mepenne cuibl
Awmrniepa" nnu "M3yueHue 3aBUCUMOCTH CUJIbl AMIIEpa OT
cuibl Toka" wim "OnpeesieHne MarHuTHON MHIYKIIUU Ha
OCHOBE U3MepeHUsI cuiibl Ammepa”

Ouznyeckuil mpakTukyM no teme "HccnenoBanue siBICHUS
3JIEKTPOMAarHUTHOM MHAYKUMU" win "Onpenenexnue
WHIYKIIUA BUXPEBOTO MarHUTHOTO 105"

Ouznyeckuil mpakTukyM mo teme "HccnenoBanue siBICHUS
camounaykiuu" win "COoopka MoieIH 3JIEKTPOMAarHUTHOTO
re”separopa"

134

®uznyeckuil NpakTUkyM 1o teme "M3mepenue nepuona
CBOOOJHBIX KOJeOaHUH HUTSHOTO U MPY>KUHHOT'O MassTHUKOB"

135

136

137

®uznyeckuil npakTukyM no teme "[IpeobpasoBanue sHEprun
B IIPY’KMHHOM MasiTHUKE"

®uznueckuil npakTukyM no teme "Hecnenosanue
[IEPEMEHHOI0 TOKA Yepe3 MOCIEA0BATEIBHO COCIUHEHHBIE
KOHJEHCATOp, KaTylKy U pesucrop’ uwim "HecnenoBanue
paboThl HCTOYHUKOB CBETA B 1IETIH IEPEMEHHOT0 TOKa"

®u3nuecKkuil NpakTUKyM 1o teme "M3yueHue napameTpoB
3BYKOBOI BOJIHBI"




®uznyeckuil NpakTUKyM 1o Teme "M3MepeHue nokasarens
138 npenoMieHus crekna” win "IlonydeHne n300paxeHus B
CHCTEME M3 IJIOCKOTO 3epKaja U JIMH3bI"

®uznyeckuil npakTukyM 1o teme "HecnenoBanue
3aBHCUMOCTH (POKYCHOTO PacCTOSIHHS OT BelIecTBa (Ha

139 " "
npuMepe Xuakux JuH3)" win "M3mepenne poKycHOTo
PACCTOSIHUS PACCEUBAIOIINX JINH3"

140 dusnueckuii nmpakTkyM 1o Teme "Habmonenne audpaximm,

UHTEpPEPEHINH U TTOJIIpU3aliy cBeTa"

duznyeckuil NpakTUKyM 1o Teme "OnpeneracHue NMITyJIbca U
141 SHEPTHH PEISATUBUCTCKUX YacTull (1o gororpadusim Tpekor
3apsHKEHHBIX YaCTHUI] B MATHUTHOM TToJie)"

®usnueckuil NpakTUKyM 1o teme "M3mepenne nocTosHHOU
[Tnanka Ha ocHOBeE uccienoBanus Gporodrddexra” wim
"HccnenoBaHune 3aBUCMMOCTH CHIIBI TOKA Yepe3 CBETOAUO OT
HanpspkeHus"

142

®uznyeckuil npakTukyM 1o teme "MccnenoBanue criekrpa
143 pa3pexEeHHOTr0 aTOMapHOI'0 BOJOPOAa U U3MEPEHUE
nocrossHHOM Punbepra"

®uznyeckuil npakTukyM o teme "HccnenoBanue
144 PaaAMoOaKTUBHOIO (POHA C UCIIOJIB30BAaHUEM JI03UMETpA" HIN
"N3y4yeHue noriouieHus 0erta-4acTul altoMUHuEM"

dusnueckuil npakTukyM 1o Teme "Habmoaenus 38€31HOTO
Heba HEeBOOPYKEHHBIM IJ1a30M € UCHOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUH JJIsI ONIPEIETICHUS TTOJI0KEHUS

145 HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3niusi CeBepHOro MoyIapus U sipkue 3BE3bI" UITU
"HaOxnroenus B Teneckon JIyHbl, IUIaHET, TYMAaHHOCTEH U
3BE3HBIX CKOIICHUI"




O6o006menne u cuctemMaru3anys 3HaHui. Ponb ¢pusuku u

146 ACTPOHOMHUHU B SKOHOMHUYECKOU, TEXHOJIOTUUECKOM,
COITMAIbHOM M ATHYECKOM chepax NeaTeIbHOCTH YeJIOBEKa
O0o001IeHrEe U cUCTeMaTh3anus 3HaHui. Poibs u Mecto

147 (U3UKN ¥ aCTPOHOMHH B COBPEMEHHOM HAyYHOH KapTHHE
MUpa
O06o0menue U cucreMaru3aiys 3HaHui. Poib husndeckoit
TeOpuHu B (POPMUPOBAHUHU MIPEIICTABICHHUIA O PU3NICCKON

148 KapTHHE MHpa, MECTO (PU3UUECKON KAPTHUHBI MUPA B 00IIEM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUHN O
pupoje

149 O00011eHNEe U cUCTEMATH3AlKs 3HAHUH 110 TEME
"Kunemaruka"

150 O0001IeHNEe U cUCTEMATH3alMs 3HAHUH 110 TEME
"Kunemaruka"

151 O0o06menre u cucTeMaTh3anus 3HaHui 1Mo Teme " Jlunammka"

152 O0001Ienre U cucreMaTu3alys 3Hanni o teMe "CraTuka
TBepaoro rena"

153 0O0001eHne U cUCTEMAaTH3aIMs 3HAHUI 110 TeMeE "3aKOHBI
COXpaHEHHUs B MEXaHUKE"

154 0O0001eHne 1 cucreMaTu3aris 3HaHuil 1o TeMe "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECKON Teopun"

155 O0001IeHNEe U cUCTEMATH3AllKs 3HAHUH 110 TEME
"Tepmonunamuka. TeniaoBbie MalIuHbI"

156 O00011eHne 1 cUCTEMAaTU3ALNS 3HAHUI 110 TEME
"ArperatHble cocTosinus BemiectBa. dazosbie nepexoapr"”

157 O00011eHne 1 cUCTEMAaTU3ALMS 3HAHUI 110 TEME

"DnekTpudeckoe mosie"




OO0001IeHUE U CUCTEMATU3ALIMS 3HAHUM 110 TEME

158 "I[TocTOAHHBIN NEKTPUUECKUN TOK" 1

159 O6o006menne U cuctemMaru3anys 3HaHui mo Teme "Toku B 1
pa3Iu4HbIX cpenax”

160 0O0001eHne 1 cucTeMaTU3anus 3HaHui o TeMe "MarautHoe 1
nose"

161 PesepBHeIil ypok. O000IICHHE U CHCTeMAaTHU3aIHs 3HAHUN 10 1
TeMme "DIeKTpOMarHuTHas UHAYKIUA"

162 PesepBHEIil ypok. O000IICHHE U CHCTEMATHU3AIHS 3HAHUN 110 1
teMe "Mexanndeckue Konebanus"

163 PesepBHelit ypok. O60011IeHHE U CHCTeMAaTH3alus 3HAHUH 0 1
TeMe "DIeKTpOMarHUTHbIE KoeOaHus"

164 PesepBHEIil ypok. O000IICHHE U CHCTEMATHU3AIHS 3HAHUH 110 1
TeMe "MexaHHuecKHe U 3JeKTPOMarHUTHbIE BOJIHBI"

165 PesepBHEIil ypok. O000IICHHE U CHCTEMATHU3AIHS 3HAHUH 110 1
teme "OnTuka"

166 PesepBHeIil ypok. O000I1IeHHE U CCTeMAaTH3allus 3HAHUH 0 1
teme "OcHoBel CTO"

167 PesepBublit ypok. O60011eHHE U CUCTEMATH3AIINS 3HAHUM 110 1
teme "KopnyckymsipHo-BOIHOBOM gyanu3m"

168 PesepBHelil ypok. O000I1IeHHE U CHCTeMAaTH3alus 3HAHUH 0 1
teMme "®uznka aroma"

169 PesepBHeIil ypok. O000IIEHHE U CHCTeMAaTH3alus 3HAHUIN 0 1
TeMme "®u3nKa aTOMHOTO pa U DJIEMEHTapHbIX YacTHILl"

170 PeseprubIit ypok. O6001eHHE ¥ CUCTEMATH3AIIHSI 3HAHUN 10 1
Teme "DeMeHThl acTpopu3uKu"

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'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






