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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 ¢ yuéroM (enepanbHOi paboyelt mporpamMmbl BocnuTanus W Kouuenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ @enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa30oBaTElIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o0ga3aTeIbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y49eOHOTO TIpeaMeTa C y4ETOM MEXKMPEIMETHBIX W BHYTPHUIIPEIAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0Yy4YaroIIHUXCH.
[Iporpamma mo ¢Qusuke ma€r mOpencTaBieHUWE O LEAX, COACpPKAHWUU, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3uKd yriayOJn€HHOrO YpOBHS IMO3BOJISIET PEATM30BAThH
3aJlayu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIPABJICHO HA CO3/IaHME YCIIOBUM NS
MPOSIBJICHUSI CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4JarommMMcsi, KOTOpble HEOOXOMUMBI IS MPOJOJKEHHs 0o0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme 1o (¢usnke ONpenenstoTcs IUTAHHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pPe3yJbTaTaM OOYYarOIIMXCsS, OCBOMBIIIHX
nporpaMMmy 10 (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YpOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMS Kypca (U3HKKM Ha yriayOJIEHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 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 o ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHTENCH U
MPEIOCTABISACT BO3MOXHOCTH JIJISl peaju3ali  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMM YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX PA3AesioB (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
(dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

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

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

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOI 0€301MaCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIEro ¢akropa ydeOHoro mpouecca. s yriay6néHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zanud (PU3NYECKOro TNpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTopoilt cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJIATCA B TpoIiecce u3ydeHus paszzaena (temsl). [Ipu sTom mox padotamu
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. Buioop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXOI U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENsSETCA PEHICHUI0 PACYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
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 maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere GU3MKU JOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe obOopynoBanue (opmMupyercs B COOTBETCTBHU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W  TPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 000OpynOBaHME MJII YYCHUYECKHX TPAKTHYECKUX pPadboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IMU(POBBIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUEC WX HMHTEIUIEKTYaldbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepUH M (PyHIaMEHTAILHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax Oynyuen
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA 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,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKuX SBICHUM B MPUPOAC W JUISl MPUHATHUS MPAKTUUYECKUX PEUICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNnu, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHUCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

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

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCcKX JKCIEPUMEHTOB, aHalIW3a M HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnéHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISIETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JEJNaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Paznea 4. daekTpoanHamMmuka.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUE TOCTOSHHBIX MAarHUTOB W MPOBOJHHUKOB C TOKOM.
MarnutHoe mone. Bekrop marHuTHONM wuHAYKUMH. [IpuHOMO cyneprno3unuu
MArHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHYKIIWH.

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

Cuita Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

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

MarunuTtHoe 1nose B BeiecTBe. @eppoMarHeTUKy, napa- u JuaMarHeTUKH.

TexHuyeckne yCTpOHCTBA M TEXHOJOTUYECKUE IPOILECCH: MHPUMEHEHHUE

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

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

KapTtrHa TMHUI MarHMTHOM MHIYKIIMY TOJISI JNIMHHOTO MPSIMOTO MPOBOAHUKA
Y 3aMKHYTOT'O KOJIbLIEBOI'O MPOBOIHUKA, KATYIIKH C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpunMn JNEUCTBUS 3JIEKTPOU3MEPHUTEIILHOTO npudopa
MarHUTO3JIEKTPUUECKON CHCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHKOB.

HccnenoBanue nedcTBUS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3yyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. Inexkmpomaznumnan uHOYKYUs.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
uaaykuuu. OJIC uHAyKUMU. 3aKOH AIEKTPOMAarHUTHOM uHaykuuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.



OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HWHAYKTUBHOCTH B LIENM IOCTOSIHHOTO TOKAa.
Srnenne camonnaykunn. IJ1C caMOMHAYKIUN.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOUECCH: WHAYKIHUOHHAS
M€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3emun.

Hemoncmpauuu.

HaOnronenue siBeHUst 3JI€KTPOMarHuTHOW HHAYKIUU.

UccnenoBanne 3aBucumMocTd OJIC UHAYKIHM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

[IpaBuiio Jlenna.

[TameHrie MarHuTa B aJIlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIIMM OT CKOPOCTHM MU3MEHEHHS
CUJIBI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanre siBIEHUS] CAMOUHAYKIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszgea S. KoJsieOanusi u 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.

HccnenoBanue 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 KOJIEOAHMH HUTAHOTO 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 3aTyXaOIKUX KOJIEOAHHIA.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. dnexmpomazHumHnuole Ko1ebanus.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
uaeanbHOM KosiebatenbHOM KoOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUTMTYO0M CUJTbI TOKA B KOJ1€0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromue JIEKTPOMAarHUTHBIE Kosie0aHusl. BeIHyX1€eHHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHUS MpU PA3IUMYHOM (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 NEPEMEHHOTO TOKA, JUHUU JIEKTpOIEpeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJICOAHUHN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOIUX JIEKTPOMArHUTHBIX KOJICOaHU.

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 IpUHLIUI IEUCTBUS TpaHCcPopmaTopa.

Mopnenb TMHUY 3JIEKTpONEpe1ayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenue tpancpopmaropa.

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

HabGnrogenue 31eKTpoOMarHiTHOTO PE30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 6O0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHusi. llomepeunbie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pACHpPOCTPAHEHHS W JIJIMHA BOJIHBIL.
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 CIIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX 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 paguOCBsI3U U TeleBUAeHUs. Paqnonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.



TexHHUYeCKHuEe YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeEBU30p, aHTeHHa, Tenedon, CBY-neus,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

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.

Hab6monenue untepdepentinu u audpakiiuy MeXaHUYECKUX BOJIH.

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, qudpakuus, UHTepdhepeHIus.

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.

[IpssMONMHENHOE pAacIpPOCTPAHEHUE CBETA B OJHOPOJHOU cpene. Jlyu cera.
To4eyHbIl HICTOYHUK CBETA.

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

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelNb
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. [ducnepcust cera. CroxHbId cocTaB 0€l0ro CBeTa.
IBerT.

[lonHoe BHyTpeHHeE OoTpaxkeHue. [IpenenpHpIil yroyl MOJIHOrO BHYTPEHHETO
OTpaKEHUS.

CobOuparormie ¥ pacceuBaroine JuH3bL. ToHKas nuH3a. DOKycHOE
paccTosiHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
paccTosiHUSI TOHKOM chepruyecKol JMH3BI OT €€ T€OMETPUM U OTHOCUTEIIBHOTO
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
coOMparoIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

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

Hudpakmus cBera. [Judpakumonnas pemérka. YciaoBue HAOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpH [aJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIA amnmapar, MPOCBETIICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

HabGnrogeHnue nogHoro BHyTPEHHEro OTpakeHus. Mojesb CBETOBOJA.

HccnenoBanre XO0Ja CBETOBBIX IIYYKOB YE€pe3 IUIOCKONAPAJUIEIbHYIO
IUIACTUHY U IIPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HabmoieHue 11BeTOB TOHKUX IJIEHOK.

Hab6mronenune nudpakxium ceera.

N3yyenue nuppakinOHHON pEETKY.

HaOmronenune nudpakiimioOHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumeHeHne noJIIpOUI0B ISl U3YYECHHS] MEXAaHUYECKUX HaIIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

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

N3mepenne pOKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tonyyenue n300paxkeHusi 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.
N3ydenne naTepdepeHINm Ja3epHOro U3TyueHUs Ha IBYX HICIIAX.
Habmnronenue nucnepcum.

Habmronenue u ucciaenoBanue n1uppakiimoOHHOTO CIEKTpA.

W3mepeHue TMHBI CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3Iy4YeHHUS CBETOIMOMA MPHU MOMOIIH JU(PpaKIIMOHHON

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

CIEIHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

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

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

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

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

YyeHn4eckui IKCIIEPUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

Onpenenenne WMIYyJIbCa W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apPsHXKEHHBIX YACTUI] B MArHUTHOM TIOJIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBecHOE TEIUIOBOE H3NIyuyeHHUE (M3JIydeHHEe aOCONIOTHO YEPHOTO Teia).
3akoH cmemienust Buna. I'unore3a [Inanka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

dotorddext. OnbiTel A. I'. CroneroBa. 3akonsl (hoTodddexra. YpaBHeHUE
OitHmreitna s potodddexra. «KpacHas rpanuiay gortodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJIICHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpaXkarolrytro moBepxHOcTh). Ombiter I1. H.
JleOenena.

BousiHoBbIe cBOMCTBA yacTull. BosHbel ne bponns. lniuHa BoiaHbl e bpoiiis u
pasMepbl 00JacTH JIOKIM3AIUU JABWXKYyIeWcs dactuibl.  KopmyckymspHo-
BOJTHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eitzendepra.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIIEKTPOMETD,
dotorneMeHT, GOTOAATUYMK, TYHHENBHBIM MMKPOCKON, COJHEYHas OaTaped,
CBETOUO/.

Jemoncmpayuu.

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

HccnenoBaHre  3aBUCUMOCTH — CONPOTHBIICHHS — MOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenue noctosHHoi [Inanka Ha ocHOBe HccnenoBanus GoTorpdekra.

HccnenoBanye 3aBUCHMOCTH CUIIBI TOKA YEPE3 CBETOIHUOJ OT HAIIPSKEHUS.

Tema 2. @usuka amoma.

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

[Toctrynatel bopa. U3nyuenue u nornomieHne GOTOHOB MPH MEPEXO0Ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOU.

Bunpl ciektpoB. CrieKTp ypOBHEM SJHEPTUH ATOMA BOJOPOJA.

CroHTaHHOE U BBIHYXJICHHOE U3JIydeHHe cBeTa. Jlazep.

TexHUYEeCKHe YCTpPOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAJIbHBINI
aHaJn3 (COEKTPOCKOMN), Ja3ep, KBAHTOBbII KOMITBIOTEP.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnrogenue JinHeHyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YaCTHII.

Onpenenenne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

Hab6nrogenue 1MHEeHYaToro CnexkTpa.

HccnenoBanue crekTpa pa3pexeHHOr0 aTOMapHOro BOJOPOJA U U3MEpPEHUE
nocTossHHOM Punbepra.

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

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

PamunoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacnaj. ['amma-u3imydeHue.



3aKkOH pPaJMOAKTUBHOTO pacnaja. PagunoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4eHHs. BiusHue palMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctecTBenHblil GpoH u3nydenus. Jlozumerpusi.

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

Anepubie peakuuu. [enenue u cunres saep. SAnepueie peaktopsl. [Ipodiemsl
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKUE aCMEeKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Metozapl perucTpalyy U UCCIIEIOBAHUS DIEMEHTAPHBIX 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 usnyueckoi KapTUHBI MHpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTHUECKUE MPOLIECCHI: JO3UMETP, Kamepa
BunibcoHa, SAEpHBIM peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBLIM (GoTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C UCIIOJIB30BAaHUEM JI03UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pasznea 8. DiieMeHTBI ACTPOHOMUM U ACTPOQU3HKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaTiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (U3UKU JUISI OOBSICHEHUS TMPUPOJIBI
KOCMUYECKHX 0OBbEKTOB.

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

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOW IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJIEIOBATENbHOCTH. BHYTpeHHee 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 sApaAX
raJIaKTHUK.



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

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

Habmronenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIOIH30BAHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN JJIs1 ONPENETICHUS MOJOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3ILI.

HaGmiogenuss B Tteneckon JlyHbI, TIUJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Pu3nyecKuil MPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYHUH.
OneHka rpaHull MOrpeurHOCTeM.

[IpoBeneHHE  KOCBEHHBIX HW3MEPEHHW, HCCIENOBAHWWA  3aBUCHMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o001marouIee MOBTOPEHUE.

O0o01IeHne U cucTeMaTH3alusl CoAepKaHMs pa3AesioB Kypca «MexaHuKay,
«MonekynspHas pu3nka U TepMOJIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

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,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENBHOW M  MPOTHOCTUYECKON  (yHKUUUN
(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 yrayOnéHHoro 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, rumoresa, (pumyeckas BEIUYUHA, 3aKOH,



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

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(YHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
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 KUBOM NIpUpoJe, KoseOaTelbHbIE
JIBIWKEHUS B JKMBOW IPUPOJE, DKOJOTHYECKHE PHUCKM ITIPU INPOU3BOJCTBE
NIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3ByKOBasi JMATHOCTUKAa B MEIWLIMHE, ONTUYECKHE SIBIECHUS B JKHUBOU
IpUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON pEIETKH, CHEKTPAJIbHBIN
aHaJIN3.

T'eocpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX DY,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpOJIBUraTeNb SIKOOM, reHepaTtop MEpEeMEHHOr0 TOKA, MHIYKIMOHHAs IEYb,
JMHUY 3JIEKTpONepeay, 3JIeKTPOJIBUraTelb, pajap, paluonpuEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, 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 pe3yabTaTbhl OCBOCHMUS Yy4yeOHoOro mpeamera «Duzuka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IlIecTBa, pacUIUpeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  MO3UMLIMM  OOydYaromierocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa30BaTeIbHOMN
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 TpakIaHCKOM WUJICHTUYHOCTH,
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 CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
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 OTHOIICHHWE K MHPY, BKIIOYAsg ICTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOD Oymymiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC
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
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

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(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4EHUs (QU3UKU OCYLIECTBISITh MPOEKTHYIO M HCCIIEIOBATEIBCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

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
pEe3yJIbTAaTOB LIEJSIM, OLICHUBATh PUCKU TMTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe 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 METOJO0B ITO3HAHUS;

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-CIIC/ICTBEHHBIC CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHECHUE 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 3HaHWS TI0 (U3UKE B MPAKTUYECKYH0 00JacTh
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 nundopmanueii:

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 MHPOPMALINH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€30I1aCHOCTH;

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

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIEHWEe Ha Ypokax (U3UKH U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
UHAMBHUIYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLUEHUBATh HUAEHM C MO3ULUUU HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIIATh  ITO3HABATENIBHYIO  JESATEIBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu il OICHKHA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MpPUHUMATh Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJIA U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAaUBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 11 Knacce mpeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTEIbHOCTU YeJIOBeKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpa, POJb ACTPOHOMHUHU B
IIPAKTUYECKOM  JCATEIBHOCTH 4YEJIOBEKA M JAJBHEUIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHHUE OIHUCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEILHON W TPOTHOCTUYECKOW (GyHKIMH (U3UIECKOU TEOpUU —
ANEKTPOANHAMHUKH, CIEHHAIBHOW TEOPUHU OTHOCUTEIBHOCTH, KBAHTOBOW
busuky, poib (uzndyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUHN O
bU3MYeCcKOl KapTHHE MHUPA, MECTO (PU3UIECKON KapTHHBI MHpa B OOIIEM
pSAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOLE;
paznuyaTh YCJIOBHUSL TPUMEHUMOCTH Mojeine (U3Mdeckux Tel U
IPOLECCOB  (SBJICHUHN): OJIHOPOJHOE JIIEKTPUYECKOE U  OAHOPOJHOE
MarHuTHOE TOJIsl, TApMOHUYECKHUE KOJICOaHUsI, MATEeMAaTUYECKU MasITHUK,
UJeadbHbIA MPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, HJCaTbHbBIN
K0JIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIE aTOMa, aTOMHOTO SApa U
KBAaHTOBOW MOJIETIU CBETA;

paznuyaTh ycioBHs (TpaHUIlbl, 00JIaCTHM) MPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIAaMEHTAIBHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHMUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCHl U SIBIICHMUS,
UCIIOJIb3Yd OCHOBHBIE TOJOKEHUSI M 3aKOHBI DJJIEKTPOJAMHAMUKH U
CHEIUAIbHOM  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHCHHS
AIEKTPUYECKOTO 3apsana, cuina Awmmnepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKIMM, TnpaBwio  Jlenma, cBa3p  JJC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOW ILE€NU CO CKOPOCTBHIO
U3MEHEHHUS]  CHJIBl  TOKa,  IOCTYJIaTbl  CHENUAaJIbHOM  TEOpUHU
OTHOCHUTEJIbHOCTU DUHINTEIHA);

aHAJU3UPOBATh U OOBICHATH KBAHTOBBIC MIPOLIECCHI U SABJICHUS, UCTIOJIb3YsI
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
dotorpdexra, mepBpli U BTOpoM mocTynarel bopa, mnpuHIUI
COOTHOIIICHHS HeomnpenenéHHocteil [elizenbepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOTO YHCENI U DHEPTUU B SACPHBIX PEAKLMAX, 3aKOH
PaIoOaKTUBHOIO pacriajia);

ONMKCHIBATh (PU3UYECKUE TPOIECCHl U SIBJICHUS, HCIOIB3YS BEITUYUHBI:
HaNpsHKEHHOCTD AJIEKTPUYECKOTO TOJIS, MOTEHUUAN JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh MOTEHUUAJIOB, JJIEKTPOJBIXKYIAS CHUJIA, WHIYKIUS
MarHMTHOTO TI0JISl, MarHUTHBIM TMOTOK, cuja AMIepa, WHIYKTUBHOCTb,



ANEKTPOABUKYIIAS CUJAa CAMOMHIYKLIHMH, SHEPrus MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMMYJbC, IOJHAs SHEPrus,
DHEPrUs TIOKOS CBOOOJHOW 4YAaCTHUIIBI, DHEPrUs W HUMITYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3apsl pa, SHEPTHUSI CBA3U SApa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS WHIYKINS, CAMOWHIYKITUS, PE30HAHC, MHTep(epeHIIHSs
BOJIH, Judpakmusi, JTUCIEPCHs, TIOJHOE BHYTPEHHEE OTpakKeHHE,
dboroanekTpudecknii 3ddext (dhororddekr), ampda- um Oera-pacmagbl
aqep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CHEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

ONpENENATh HAMPABICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl Jlopenna;

CTpOUTH MU300paKeHUE, CO3/JTaBaeMOe IJIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
Y PaCCUUTHIBATh €r0 XapaKTEPUCTUKHU;

MPUMEHSITh OCHOBOIIOJIATalolIMe ACTPOHOMUYECKUE TOHSATHUS, TEOPUU U
3aKOHBI JJI1 aHalu3a ¢ OOBsACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAIIUX B 3BE37aX, B 3BE3/IHBIX CHUCTEMAaX, B MEKTaJlaKTUYECKOU
cpelie; IBUKEHUsI HeOECHBIX TeJ, BOIIONNHU 3BE3 U BeeneHHoi;
MPOBOJUTH HCCIIEIOBAHUWE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, TMpPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (PUKCUpOBaTh pPe3yibTaThbl TMOJYYEHHONH 3aBUCHMOCTU
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
IOrPEIIHOCTE  M3MEPEHMH, JellaThb  BBIBOABI MO  pe3yjbTaraM
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHbIE H3MEpeHUs] (U3UYECKUX BEIUYUH, MPU STOM
BBHIOMpaTh ONTUMAJbHBIA METOJ HU3MEpPEHHUs], OIEHWBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MPOBOJAUTH ONBITHI MO MPOBEPKE MPEAJIOKEHHOW TMIOTE3bI: MIIaHUPOBATH
AKCIEPUMEHT, COOUPATh AKCIEPUMEHTAIBLHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHbIE PEe3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPeaJIOKEHHOU
TUTIOTE3bI;

OMUCHIBATH METO/IbI OJIYYEHUS HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUIA;
coOr01aTh TIpaBuiia 0€30MacHOTO TPy/a MPHU MPOBEICHUN MCCIIETOBAHUMA
B paMKax y4YeOHOro OJKCIIEpUMEHTa, MpaKTUKymMa M  y4eOHO-
VCCIIEIOBATEIIBCKOW M IIPOEKTHOM JEITEIBHOCTH C WCIOJIb30BAHUEM
MU3MEPUTETLHBIX YCTPOUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

pelaTth pacy€THBIE 3aJjadd C SBHO 3aJJaHHOM W HESBHO 3aJaHHOM
bu3MYecKol MOJENbI0: HAa OCHOBAaHWM aHadu3a YCJIOBHUS BHIOWpATH
dbuznyeckrue MojeNd, OTBEYarIlre TPeOOBaHMAM 3a/laud, MPUMEHSITh



bopMyIIBI, 3aKOHBI, 3AKOHOMEPHOCTA M TOCTYJNATHl (DU3UYECKUX TEOPUU
NpU  HCHOJIB30BAHUM MaTEMAaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJAUTH PacUy€Thl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemaTh KadyeCTBEHHbIC 3a7aud, TpeOylolllhue NPUMEHEHUS 3HAaHUU U3
pa3HBIX pa3aenoB Kypca (PU3MKH, a TAK)KE UHTETPAINH 3HAHUN U3 IPYTUX
MIPEAMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LETIOYKY PACCyXJAECHUM C OOPOM HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3HYECKUe SBICHUS;

UCIIOJB30BaTh TEOPETUYECKHE 3HAHUS ISl OOBSICHEHHUS OCHOBHBIX
MPUHIUAIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

OPUBOJUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKH, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJU3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M ITPOU3BOICTBEHHOI
NESATETLHOCTH YEeJIOBEKa, CBS3aHHOM C (U3MUYECKUMHU TIpOIecCaMu, C
MO3UIIMNA SKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUIN O palliOHATHLHOM
IPUPOAOIIOIb30BAHUN, @ TAKXKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAYKd M TEXHOJOTHM Uil JAJBbHEHIIETO Pa3BUTUS YEJIIOBEUYECKOTO
00I11eCTBA;

MPUMEHSTh pPa3IudHbIe CIOCOObI PabOThl ¢ MHpOpMaLUEH (PU3UYECKOTO
CONIEpKaHUsI C KCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbIC
TEXHOJIOTUU JUIsl TIOMCKA, TepepabOTKu M MpeabsBICHUS y4yeOHOU U
HAyYHO-TIOMYJISIPHONM MH(MOPMAIUHU, CTPYKTYPUPOBAHUS U UHTEPIIPETALINH
uHbopMaIuKU, TOJMYYCHHOM U3 PAa3JIMYHbIX HCTOYHHUKOB, KPUTUYECKU
aHANM3UPOBaTh  MOJy4aeMyl0  MH(MOpPMAIUI0O HW  OLICHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHWUM, TaK U HA OCHOBE
aHalIM3a UICTOYHUKA MHPOpMaLIUK;

MPOSIBIIATH OpraHU3alMOHHbIE u MO3HABaTEIbHbIC YMEHHS
CaMOCTOATENILHOTO  TNPHOOPETeHHs] HOBBIX 3HAHUW B Tpoliecce
BBITIOJTHEHHUS MPOEKTHBIX U Y4€OHO-UCCIIeI0BATEILCKUX PadoT;

paboTaTh B TpYINE C HCIOJHEHUEM pPa3JIMYHBIX COIUAJIBHBIX POJIEH,
IJIAHUPOBATH PA0OTY TPYIIIBI, PAIIMOHATILHO PACIIPEACISITh NEITEIbHOCTh
B HECTaHJApPTHBIX CHUTYyalHsIX, aJICKBATHO OLICHUBATh BKJIAJ KaXXJOTO W3
YYaCTHUKOB TPYTIBI B PEIIICHUE pacCMAaTPUBAEMON TTPOOIIEMBI;



e TMPOSBIATH MOTUBALMIO K Oyaymiei npodhecCuoHaNbHONU AESITENbHOCTH 110
CHELHMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpuIIs.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazpen 1. QJIEKTPOJAMHAMUKA
11 MarunutHoe nosne 14
1.2 DNEeKTpOMarHuTHas MHIAYKIIHS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanuueckue KojaeOaHus 10
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15
53 MexaHu4eckue 1 31eKTpOMarHuTHbIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no pasneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcunoBbel CTO 5 1
Wroro no pazueny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma

4.3 ®du3nKa aTOMHOTO SIpa U AIEMEHTAPHBIX




YaCTHI]

Uroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12
Hroro no pazgeny 12
Paznen 6. PUBHUYECKUN MPAKTHKYM
6.1 OuznyecKkuil NpakTUKYM 16 16
Htoro no paznemny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaruzanusg U 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15
' NeSITeTLHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

11 KJIIACC
KonuyectBo yacos DJIEeKTPOHHbIE
[1]
JI:;-II Tema ypoka Bcero Koutpoapupie  IMpaxruyeckue fI[:yT'i‘eHI/Iﬂ :)Ig;)l;[;zi]:feﬂbﬂme
padoThI padoTshI pecype
B3aumoseiicTBuEe MOCTOSIHHBIX MAarHUTOB U
1. IIPOBOJAHMKOB € TOKOM. MarHutHoe mnouie. 1
I'mnoTesza Ammepa
Bekrop marautHOM nHAYKUMU. [TpuHmn
2. CYTNEpHO3UINH MarHUTHBIX Moiel. JIunun 1
MarHUTHOW MHIYKIIUH
3 MarauTHoe 1nosje NpoBOJHUKA C TOKOM. 1
OnbIT OpcTena
JlaGopatopHasi paboTa 1o Teme
4, "HccnenoBaHre MarHUTHOTO I10JIST 1 1
MOCTOSIHHBIX MarHUTOB"
5. Cuiia AMnepa, e€ HanpaBJIeHUE U MOJYJIb 1
6. Pemenue 3amau 1
7 [Ipumenenue 3akoHa Ammepa. 1
' DeKTpOoU3MepUTEIbHbBIE TPHOOPHI
Cuna JlopeHua, e€ HanpaBlIeHUE U MOYJIb.
8. JIBrkeHne 3apsyKeHHON YacTHIBI B 1
OJIHOPOJHOM MarHUTHOM I10JIE
9. Pemenue 3amau 1
10. Pa6ora cunsl Jlopenia 1
11. Pemenue 3amau 1
12, MarsuTHoe 1nosje B BELECTBE. 1
deppoMarHeTHKH, mapa- U JuamMardHeTUKu
13. OcHOBHBIE CBOHCTBA (heppOMarHETUKOB. 1




[Tpumenenue heppoMarHeTUKOB

14, Pentenue 3amaud mo teme "MarautHoe mose" 1

15. Pentenue 3amau mo teme "MarautHoe mose" 1

16. SIBlieHUE DNEKTPOMAarHUTHOM UHAYKIUH. 1
IToTok BekTOpa MAarHUTHOM MHIYKLIUU
JlaboparopHast paboTa 1o Teme

17. "HccnenoBadHue ABIEHUS 1
AJIIEKTPOMATrHUTHON UHAYKITUN"

18. OJ1C unayKkumnmn 1

19 3aKOH AMEKTPOMArHUTHOW WHIYKIIMH 1
®dapanes

20. Buxpesoe anexrpuueckoe nozue. Toku Pyko 1

1. OJ1C MHAYKIMY B ABUKYIIUXCS 1
MIPOBOJTHUKAX

22. Penrenne 3amau 1

23. [IpaBuno Jlenna 1

24, NunyktrBHOCTH. KaTymka MHIYKTHBHOCTH 1
B IIEIU ITIOCTOSIHHOTO TOKA

25 SBnenune camounaykiuu. 3/C 1
CaMOWHTyKITUT

26. DHeprust MarHUTHOTO TIOJISI KaTyIIKH C 1
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

27. Pemenue 3amau 1

28, O0o001IeHNEe U CHCTEMAaTH3alHsl 3HAHUH 110 1
Teme "DneKkTpoarnHaMuKa"

29, KonTpomnpHas pabota mo Teme 1
"DnekTpoaguHaMuKa"

30. Konebarennuast cucrema. CBoOOIHEIE 1
Kosnebanus. ['apMoHndeckue KoleOaHus

31 Kunematuueckoe u TMHAMHYECKOE 1

OITMCaHKE KOJIeOaTEIbHBIX I[BI/I}KGHI/Iﬁ




DHepreTudeckoe onrMcanue. BoiBoj
JTUHAMUYECKOT0 OMUCAHUS TAPMOHUYECKHUX

82, KOJICOaHUH U3 UX DPHEPTrEeTUICCKOTO U 1
KMHEMAaTUIECKOTO OTTCAHUS

33.  Ammiutyzaa u ¢asa kojaeOaHHi 1
[lepuon u yacrora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHU

34. MaTeMaTU4YeCKOro MasaTHuka. Ilepuon 1
CBOOOIHBIX KOJICOAHU TTPYKHHHOTO
MasiTHUKA
JlabGopaTtopHast pabota o teme "M3mepenue

35. nepro/ia CBOOOIHBIX KOJICOAHUH HUTSHOTO U 1
IPYXKHUHHOI'O MasiTHUKOB"

36. 3aryxaroue KosuebaHus. BolHyXeHHbIE 1
Kosebanus. Pezonanc

37. ABTOKOJIE0aHUS 1

38. Pemenne 3amau 1

39, VYpoxk-koHpepennus "MexaHnueckue 1
Kosie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

40. O06o011eHre U cucTeMaTu3alys 3HaHU| 1o 1
teMe "MexaHndeckue Koiaeoanus"

a1 DNIeKTpOMarHuTHhIE KOJIeOaHusI. 1
KonebaTenbHbIi KOHTYp
®opmyna Tomcona. CBsI3b aMIUTUTYIBI

42. 3apsiaa KOHJIEHCATOpa C aMITUTYION CUITBI 1
TOKa B KOJIEOATETHHOM KOHTYPE

3. 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM 1
KoJ1e0aTeIbHOM KOHTYpE
3aryxaroire 3IeKTPOMarHUTHbIS

44, Kosie0aHus. BeIHyX/1eHHBIE 1
AIIEKTPOMArHUTHBIC KOJIeOaHUs

45. IIepeMeHnHsbll TOK. Pe3ucTop ¥ KoHAEHCATOP 1




B CTIM MEPEMEHHOI'O TOKa

KaTYH_IKa HHAYKTUBHOCTHU B LCIIN

46. 1
IIEPEMEHHOT0 TOKA

47 3akon OMa 11t IEKTPUYECKOM 1enu 1
NIEPEMEHHOT0 TOKA
MOIHOCTh IEPEMEHHOI0 TOKA.

48. AMIITUTYZAHOE U IEHCTBYIOLIEE 3HAUCHUE 1
CHUJIbIl TOKA U HAIIPSIKEHUS

49, Pe3oHaHC B eKTpUUECKOM 1IEeNH 1

50. Pemenue 3agag 1
WneanbHbIi TpanchopmaTop.

51. [Tpon3BoaCTBO, Mepeava u moTpedIeHne 1
ANEKTPUYECKON SJHEPIUU
DKOJIOTUYECKUE PUCKU IIPU [TPOU3BOJICTBE

52. 31eKkTpo3Hepruu. Kynbrypa ucnosb30BaHus 1
AJIEKTPOIHEPIMH B IIOBCETHEBHOM JKU3HU

53. Pemenne 3amau 1

54, Pemenne 3amau 1

55, O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110 1
Teme "DIeKTpOMarHuTHbIe KojeOaHus"

56, MexaHnuyeckne BOJIHbI. XapaKTepUCTUKHU 1
MEXaHUYECKUX BOJIH

57. CBoiicTBa MEXaHMYECKUX BOJIH 1

58. 3ByK. XapakTEPUCTUKH 3ByKa 1

59 Wnodpa3syk u YIBTPasByK. [lTymoBoe 1
3arpsi3HEHUE OKPYKArOLIEN CpeJIbl

60. Pemenne 3amau 1

61 DneKTpOMarHuTHbIE BOJHBL. M3myueHue 1
3JIEKTPOMAarHUTHBIX BOJIH

62, DHeprus 31eKTPOMarHUTHBIX BOJIH. 1

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH




63.

[IIxana 37eKTpOMArHUTHBIX BOJIH.
[IpuMeHeHne 37eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

64.

[TpuHIMIIBI paOCBSI3U U TEJICBUACHUS.
Paguonokanus. DneKTpoMarHuTHOE
3arpsi3HEHNE OKPY KaIoIIel cpebl

65.

66.

Kontposbnas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHeHus CBeTa

67.

68.

69.

70.

Pemienue 3a1a4 Ha IpUMEHEHHE 3aKOHA
IPSIMOJIMHENHOIO PaclpoCTPaHEHMsI CBETA

Otpaxenue cBera. [110cKoe 3epkaio.
Cdepudeckoe 3epkaio

[Ipenominenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN NTOKA3aTeb MPEIOMIICHUS.
ITosmHOE BHYTpEHHEE OTPAKECHUE.
[IpenenbHbIN YO MOJTHOTO BHYTPEHHETO
OTpaKEHUS

JlabopaTtopHast pabota o teme "M3mepenue
MOKa3aTesl MPETOMIICHHS CTeKa"

71.

72.

Pemenue 3aga4 Ha TpUMEHEHUE 3aKOHOB
OTpaX€HUS U MPEIIOMJICHHS CBETA

Xon tydeit B mpusMe. Jlucnepceust cBeTa.
CnoxHbIN cocTaB Oenoro csera. L{Ber

73.

JInn3bl. @OKYCHOE PacCTOSIHUE U
ONTHUYECKAs CUJIA JIMH3BI

74.

75.

[TocTpoenre n300pakeHNI B TNH3AX U UX
cucTeMax. YBeJIUUYEHNUE JTUH3EI

JlaGopaTopHas paboTa 1o Teme

""U3mepenne GOKYCHOTO PacCTOSHUS
paccenBarONIUX JUH3"




Pemrenne 3a71a4 Ha IMOCTPOCHUC

76. N300paKeHHIA, TIOTY9aEeMBIX C TOMOIIBIO 1
JIMH3

1T7. I'1a3 kak onrtuyeckas cucrema 1

78, Penrenue 3az[aq.u [Ipenenbr npuMEHUMOCTH 1
FE€OMETPUUECKOM ONTUKH

79. CKopocTb cBETa U METO/IbI €€ U3MEPEHUS 1

80.  Jlucmepcus cBeTa 1

81. HNurepdepenius ceera 1

82, KorepeHTHbIE HICTOUHUKH. Y CIIOBUS 1
Ha0JII0/IEHUSI MAKCUMYMOB U MUHUMYMOB

83. Pemenue 3agag 1

84. [Ipumenenne naTephepeHIN 1

85. Judpakuus ceera 1

86. Hudpakmonnas pemérka. Y cioBue 1
HaOJII0/IeHUS TJ1aBHBIX MAKCUMYMOB
JlaGopaTopHas paboTa 1o Teme

87.  "Habmogenue nudpaxiuu, UHTEpPEepeHInN 1
Y TIOJISIpU3aIiu cBeta'

88. Pemenne 3amau 1

89. [TonepeyHoCTh CBETOBBIX BOJIH. 1
[Tonsspu3zanus ceerta

90. Pemenue 3amau 1

91. CBeTOBbI€E SBJICHUS B IPUPOJIE 1

92, O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110 1
teme "Onrtuka"

93. KonTponbHas pabota no teme «OnTuKa 1
I'paHuIbl MPUMEHMMOCTH KJIACCUYECKOU

94. MEXaHHUKH. 3aKOHBI AJIEKTPOIMHAMUKH U 1
IIPUHLIAII OTHOCUTEIBHOCTH

95. ITocTynarel cienuanbHOU TEOPUHU 1




OTHOCHUTCIIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAIL.
[IpeobpazoBanus Jlopenua. YcioBue

96. NPUYMHHOCTH. OTHOCUTEIBLHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U
COKPAILLEHUE JUTMHBI

97 DHEPrus U UMITYJIbC PEIATUBUCTCKON 1
YaCTULIbI

98. CBs13b Macchl € SHEPTUEN U UMITYJIBCOM 1
PEJIATUBUCTCKON YaCTULbl. DHEPTHUS TOKOS

99. PaBHOBECHOE TENIOBOE U3IIyYEHUE 1

100.  3axoH cMmemieHus Buna 1

101. I'mnore3a M. IInanka o kBaHTax. @OTOHBI 1

102.  Dueprus u uMIyasc GoToHa 1

103, ®orordpdexr. Ompiter A. I'. CTonerosa. 1
3akoHsb!I poTodddexra

104, ypaBHeHHe OiHITeHa 115 porodrddekra. 1

Kpacnas rpanuna" ¢porosddexra

105.  JlaBnenue cBeta. OnbiTel I1. H. JIebenena 1

106. BoJsiHOBBIE CBOMCTBA YaCTULL 1
Boumnsl ne bpoins. Jlnuna BonHbl ae bpoiins

107.  u pa3mepsl 00J1aCTH JIOKATU3ALUU 1
JBUKYLIENCS YaCTHUIIBI

108.  KopmyckyJssipHO-BOJIHOBOH Jyallu3M 1

109.  Iudpakiuus >JeKTPOHOB Ha KPUCTAJIAX 1
Crienuduka u3MepeHuit B MUKpOMHUPE.

110.  CootHomieHus HeonpeaenéHHOCTEN 1
I'eiizenGepra

111.  Pemenue rpaduueckux 3aaay 1

112. Pemenue pacy€THbIX 3a/1a4 1

113. KontpomabHas pabora mo temam: "OCHOBBI 1




114.

CTO", "KopnyckyisipHO-BOJIHOBOM
nyanu3m"

OIBITHI 110 UCCIIEIOBAHUIO CTPOCHHUS aTOMa.
[Tnanerapnas monens atroma Pesepdopaa

115.

IToctynatel bopa

116.

117.

Buapsl ciektpoB. CrieKTp YpOBHEUM SHEPTUM
aToMa Bojopoza

CHOHTaHHOE U BBIHYXKJIEHHOE U3JTyYCHHE
cBeTa

118.

119.

120.

Jlazep

Hyxnonnas moznens snpa ['eiizenOepra-
NBanenko. 3apsa U MacCOBOE YHUCIIO SIIpa.
H3oTonel. PannoakTUBHOCTE

3aKoH pasiMoaKkTUBHOTro pacnana. CBoicTBa
MOHU3UPYIOIIEro u3nydeHus. Bnusnue
PAAVOAKTUBHOCTH Ha KUBBIC OPraHHU3MBbI.
Ho3umerpus

121.

122.

123.

OHeprus cBsA3U HYKJIOHOB B siape. S nepHbie
cuibl. [ledext maccsl siapa. SnepHbie
peakuuu. Saepusie peakTopsl. [Ipobiemsl
YIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHE ACTIEKTHI Pa3BUTHS SIIEPHON
SHEPreTUKU

JlaGopaTopHas paboTa 1o Teme
"OnpeneneHyre UMITyJIbCa U SJHEPTUH
PeNSITUBUCTCKUX YacTull (1o ¢poTorpadusam
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
nosie)"

JlaGopaTopHast paboTa 1o Teme
"UccnenoBanue paqnoakTUBHOTO GOHA C
UCIIOJIb30BaHUEM J103uMeTpa"

124.

MeTtobl peErucTpauy U UCCIIEI0BAHUS




125.

3JeMEeHTapHbIX yactull. DyH1ameHTaabHbIe
B3aUMOJCUCTBUA. bapuoHbl, ME30HBI U
nentoHsbl. [IpencraBnenune o CtanaapTHOM
Mozenu. KBapk-TiitooHHas MOJIENb aJIpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozaenu. TéMHast maTepus u TEMHas
sHeprus. EMMHCTBO pU3HUECKOl KapTUHBI
Mupa

126.

127.

Oranbl pa3BUTHS ACTPOHOMUU. 3HAUCHHE
ACTPOHOMHH

[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI
0OBSICHEHUS IPUPOIbI KOCMHYECKHUX
00BbeKTOB. METO Il aCTPOHOMHUYECKHUX
HUCCIIEIOBAHUMN.

128.

CoBpeMeHHbIE ONTHYECKUE TEJIECKOIbI,
paIuoTeNecKOIbl, BHEaTMOC(hepHast
aCTPOHOMHS

129.

Bun 3Bé3gnoro Heba. Co3Be3aus, spkue
3BE3/1bl, IUTAHETHI, UX BUJIUMOE JIBUYKCHHE

130.

Conueunas cucrema. Conuie. Congeunas
akTUBHOCTH. McTounuk sHeprun ConHIa u
3BE3

131.

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU.
Jwnarpamma "crieKTpanbHbIN KIIacc —
CBETUMOCTB"

132.

3Be3,Z[BI TJIaBHOM MOCIEI0BATEILHOCTH.

133.

134.

Bnytpennee ctpoenue 38€31. COBpeMeHHbIE
MIPEICTABJICHHS O IPOUCXOKICHUH U
spoimonuy ColHIA | 3BE31,. DTalbl JKU3HU
3BE3/I.

Mieynsiii [Iyre — Hama ['anaktuka. Tumnel
rajakTuk. YEpHbie AbIPHI B iIpax TAIAKTUK




135.

Bcenennas. Pacimupenue Beenennoii. 3akoH
Xa606ma. Teopust bonbiioro B3pbIBa.
PenukToBoe uznyueHue

136.
137.

138.

139.

Macmrabnas ctpykrypa. BeeneHHoi.
MeraranakTuka

Hepeménnbie mpoOieMbl aCTPOHOMUU
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpezneneHrie MArHUTHOM MHAYKIMU Ha
OCHOBE U3MepeHHUsI cuiibl Ammepa”
Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUs CaMOMHAyKIUU"

140.

141.

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTUH B IPYKUHHOM
MasiTHUKE"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue NEPEMEHHOIO TOKa Yepe3
MOCJIEIOBATEIbHO COSTMHEHHBIC
KOHJIEHCATOp, KaTylIKy U pe3ucTop”

142.

143.

144.

Du3HUeCKU IPAKTUKYM I10 TEME

"N3y4yeHne napamMeTpoB 3BYKOBOW BOJIHBI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsiKeHUs"

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBaHue CIIEKTpa pa3peKeHHOIO
aTOMapHOTO BOAOPOJA U U3MEPEHUE
nocrossHHOM Punbepra"

145.

146.

Pu3NYecKuil TPAKTUKYM I10 TEME
"HaOxnronenus B Teneckon JIyHsl, miaHer,
TYMaHHOCTEH U 3BE3AHBIX CKOIUIEHUI"

O0001eHne U cUCTEMAaTU3AINS 3HAHUI.
Pouib ¢pu3MKK M aCTPOHOMHH B




SKOHOMMYECKOM, TEXHOJIOTHUECKOM,
COLIMAJILHOM U 3TUYECKOH chepax
JIeITCIIbHOCTH YCIIOBEKA

147.

O000111eHrEe U cCUCTEMAaTU3ALNS 3HAHUH.
Ponb 1 MecTo pU3MKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAy4YHOUM KapTUHE MUpa

148.

149.

O00011eHrEe U cUCTEMAaTU3ALNS 3HAHUI.
Poub puznueckoii Teopun B GoOpMUPOBaAHUN
IPEJICTaBICHUI O (PU3NYESCKONM KapTHHE
MHUpPa, MECTO (PU3MUECKON KapTHHBI MHPA B
00I1IeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOJIC

O00011IeHNE ¥ CUCTEMATU3AIMs 3HAHUM 110
teme "Kunematuka"

150.

151.

152.

0O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunemaruka"

O00011eHNEe U cUCTEMATH3AlMs 3HAHUH 110
teme "JIluHamuka"

O00011eHne U CUCTEMATU3ALMS 3HAHUI 110
teme "Craruka TBepaoro rtena'"

153.

154.

155.

156.

O00011IeHNE U CUCTEMATU3ALHs 3HAHUI 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHHKe"

O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETUYECKON
Teopun"

O0001eHne 1 cucTeEMaTU3aLNS 3HAHUI 110
teMe "Tepmoaunamuka. TemnoBbie
MaIlTuHbBI".

O00011IeHNE U CUCTEMATU3AIMS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHHS BEIIECTBA.
@Pa3oBble EPEXOBI"

157.

O0001eHUE U CUCTEMATU3ALINS 3HAHUM 10




Teme "DnekTpudeckoe mnose"

158.

159.

O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110
teMme "[1oCTOSIHHBIN 37eKTpUUecKuil TOK"
O0001Ienre U cucTeEMaTH3alMs 3HAHUH 110
teme "Toku B pa3inuHbIX cpegax”

160.

161.

162.

O0001eHre U cUcTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noie"

PesepBHeIil ypok. O000IICHHE 1
CHCTEMAaTU3alMA 3HAHUH 10 TEME
"DeKTpOMarHuTHas MHIyKIus"

PesepBuslit ypok. O60011eHNE U
CHCTEMAaTHU3aLMs 3HAHUH 110 TEME
"Mexanudeckue konebanus"

163.

PesepBusiit ypok. O60011eHNE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"JeKTpOMarHuTHbIE Kosiebanus"

164.

165.

PesepBHblit ypok. O0001IeHNE U
CHCTeMaTH3aIlus 3HAHUH 10 TeMe
"MexaHUYEeCKHE U DIEKTPOMArHUTHBIE
BOJIHBI"

Peseprubiit ypok. O600111eHIE U
cucTeMaTtu3anys 3Hagui mo reme "Ontuka"

166.

PesepBHslit ypok. O60011eHNE U
cucreMarusanysa 3gaguii 1mo reme "OCHOBBI

CTO"

167.

168.

169.

Peseprubrit ypok. O6001eHNE U
CUCTEeMaTH3aIHsl 3HAHHH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayann3m"
Peseprubriit ypok. O6001eHNE 1
cUcTeMaTu3als 3HaHui o reme ""dusnka
atoma"

PesepBHbIil ypok. O0001ICHHE U




cucreMatusanys 3HaHui mo reMe "dusuka
ATOMHOTO SIpa U AJIEMEHTapHBIX YaCTHIL"

PesepBHeiit ypok. O600IICHHE U
170. cucreMaru3anys 3HaHUH 10 TEME
"JneMeHTh! acTpodhu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
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