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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpaMmsel, npeacraBieHHbIXx B @I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Iporpamma no ¢usuke onpenensier o0s3aTeNbHOE NPEIMETHOE COACPIKAHNUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma no ¢Qusuke Aa€r OpeacTaBiIE€HUE O LEAX, COJEpKaHUM, OOLEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAINK, HAIIPABJICHO HA CO3/IaHHE YCIOBUU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHuzanusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKKM TpeOOBaHUN K JIMYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (QU3MKH Ha yriayOJaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JJIsl COCTABIICHUS CBOUX PAO0OYHX MPOTPamMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
cOXpaHeHUs 00s3aTENbHOM YaCTH CoJlepKaHus Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUSA
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 TIO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

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

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoea zymanumapuszayuu. EE peannzanus NPeaIIoNaracT HCIOJIb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTABICHUI M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, WU
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS HJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMoOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIUIIOB 0a3uUpyeTcsl Ha UCIOIb30BAHUN CAMOCTOSTEILHOTO HKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTtepuana, JabopaTopHbie pabOThl U pabOThI MpaKTHKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
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 CHCTEMYy JabOpaTOpHBIX padoOT, KOTOpPHIC
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme mno (QusMke cHUCTeMa YYEHUYECKOro HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MNpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXOI U3 0COOCHHOCTEH OYPOUYHOIO
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 yAENSETCS PEHICHUIO PACYETHBIX W 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 OJHOrO paszliena Kypca, TaKk U
WHTETpUpYs MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3iesioB. [[s KayecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOTO 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 GU3WMKM JIOTAKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHON JIOCTATOYHOCTH W  OOECIEUUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 00OpynOBaHHE IS YYCHHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M NU(PPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUE WX HMHTEIUICKTyalbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
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  cepax  Oyaymei
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:

NpUOOpPETEHUE CUCTEMbI 3HAHUN 00 OOIMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKuX SBICHUU B MPUPOAC U JUISl MPUHATHUS MPAKTUYECKUX PEUICHUM B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT'0 XapaKTepa,

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

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX OKCIEPUMEHTOB, aHAJIM3a W HWHTEpPHpeTaluu HHPOpMaIuH,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpebdoBanusiMu PI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®u3nka» Ha YpOBHE CpEAHEro OOLIEro
oOpa3oBaHMsl BbIOMpaeTcss OOYYaAIOLUIUMUCS, IUIAHUPYIOIIUMHU IPOJIOJDKEHHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenme ¢pusuku (yriayOnEHHBINA ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus B 11 kiacce orBogutcs 170 gacoB (5 yacoB B HEJIEIIO).

[Tpennaraemelii B mporpamMMe Mo (U3MKE IEpeueHb JIabOpaTOpHBIX U
IPAKTUYECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUYWTENb JEJIaeT BBIOOP
NPOBEJCHUS JTa0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HWHAMBHIYaTIbHBIX
0COOEHHOCTEH 00yJaroIIMnXCsl.



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Paznea 1. dnexkrpoannamuka.

Tema 1. Macnummnoe noe.

B3anmoneiicTBUE TOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wWHAYKUMU. [IpuHOMD cyneprno3uuuu
MArHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHYKIIWH.

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. JIBH>KEHHE 3apsKEHHOW YaCTHUILIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

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 ~ MarHATHOTO — TOJISL  [OJIOCOBOTO U
M10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOT0 TPOBOJHUKA
Y 3aMKHYTOT'O KOJIbLIEBOT'O MPOBOJIHUKA, 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 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.

Onpenenenne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 2. InexkmpomazHumHan UHOYKUU.

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



OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSIHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUMHIYKIUN.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TMOJIE.

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

Hemoncmpauuu.

HaOmnronenue siBneHus 3JeKTPOMarHUTHOM HHIYKIUU.

UccnenoBanne 3aBucumocTd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

[IpaBuiio Jlenna.

[TameHrie MarHuTa B aJIlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

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

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

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.
DHepreTUYEecKoe ONHCcaHue (3aKOH COXPAHEHHS] MEXaHWYeCKOM sHepruu). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 X DHEPreTUYeCcKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWN HCXOJHOMN
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora kojeOanuid. Ilepuon ManbiX CBOOOJHBIX KoJieOAHMIMA
MaTeMaTH4ecKoro wasiTHuka. Ilepuos CBOOOIHBIX KOJeOaHUN MPYKHUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux koneOaHusX. BeiHyXeHHble Konebanus. Peonanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJI€OaHUS.



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

Hemoncmpauuu.

3anuck K01edaTeTbHOTO ABUKCHHUS.

HabGnrogenne He3aBUCUMOCTH TIEpUOJIAa MAJIbIX KOJieOaHU rpy3a Ha HUTU OT
aAMIUTUTYIbI.

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

UccnenoBanue koyiebaHUN Tpy3a Ha MACCHUBHOM TMpYKHHE C IEJbIO
dbopmupoBaHUs NMpeACTaBICHUIN 00 UAeaAIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SJHEPTUU IPH KOJICOaHUAX rpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

HabGmronenue pezonanca.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasTHUKOB.

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

M3yyeHue NBUKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUU B IPYKUHHOM MasSITHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/bI 3aTYXaOMIUX KOJIEOaHUN.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. dnexmpomazHumHnuole Ko1ebanus.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
uaeanbHOM KosiebatenbHOM KoOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromue JIEKTPOMAarHUTHBIE Kosie0aHusl. BeIHyX1€eHHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE U
JEHCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS MpU Pa3IMYHON (opme
3aBUCUMOCTH MEPEMEHHOIO TOKa OT BPEMEHH.

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

Uneanbubiii  Tpancopmatop. IlpomsBoacTBo, mnepepaadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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



TexHuyeckue yCTpOWCTBA M TEXHOJOTMUYECKHE IPOLECCHI: IEKTPUUYECKHUM
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH 3JIEKTpONepe1ay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJICOaHUM.

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 TpaHcPopmarTopa.

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 HMX pacnpocTpaHeHusi. llomepeunbie u
NPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPAcHpOCTpPAHEHHMS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKUX BOJIH: OTpa)K€HUE, MpeioMJIeHHe, UHTep(epeHius u
nudpaxims.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicota 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,
noJisipu3aIys, HHTepdepeHus u qudpaKims.

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

[IpuHLMTBI pagUOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.



TexHHUYeCKHuEe YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEBU30D, aHTeHHA, Tenedon, CBY-neun,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TIPOIOJILHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepentnu u audpakiuid MEXaHU4ECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

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

HccnenoBaHre  CBOWCTB — AJIEKTPOMAarHUTHBIX — BOJIH: OTpa)K€HUeE,
IpeIoMJIEHUE, MOIsIpU3alus, Judpakuus, UHTepPEpeHIIHS.

O6HapyxeHue nH(PpaKpacHOTO U yIbTPAPUOTIETOBOTO UBITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3y4yeHue napamMmeTpoB 3ByKOBOU BOJIHBI.

M3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpaxeHue cBeTa. 3aKOHbI OoTpakeHUs cBeTa. llocTpoeHue n3oOpaxkeHui B
ockoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npenomieHusi. OTHOCUTENbHBINA MOKa3aTesb npeinoMieHus. [IocToSHCTBO YaCTOThI
CBE€Ta M COOTHOULICHHWE JUIMH BOJH NPU IEPEX0Je MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully pasjzena JABYX ONTHYECKUX CPE.

Xox nyueit B mpusme. [ducnepcust cera. CroxHbId cocTaB 0€l0ro CBeTa.
IBerT.

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

CobOuparormie ¥ pacceuBaroine JuH3bL. ToHKas nuH3a. DOKycHOE
paccTosTHUE W ONTHYECKash CUja TOHKOW JIMH3BL. 3aBUCUMOCTh (POKYCHOTO
paccTosiHUSI TOHKOM cdepruyecKoil JMH3bI OT €€ T€OMETPUM U OTHOCHUTEIBLHOIO
MIOKa3aTelIs MPEIOMIICHUS.

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



Xoxa nyda, MPOLIEAIIEro JIMH3Y IMOJ MPOU3BOJIBHBIM YIJIOM K €€ IJaBHOU
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€OMETPUUECKON ONTUKH.

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

Hudpakmus ceta. [Judpakunmonnas pemérka. YciaoBue HaOMIOACHUA
[JIABHBIX ~MAKCUMYMOB TP  [aJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
OINTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

HabGnrogeHnue nogHoro BHyTPEHHEro OTpakeHus. Mojesb CBETOBOJA.

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

HccnenoBanne CBOMCTB H300paKEHU B TMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HabmoieHue 11BeTOB TOHKUX IJIEHOK.

Hab6mronenune nudpakxium ceera.

N3yyenue nuppakinOHHON pEETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

Habmronenue nossipusanuu cBera.

[IpumeHeHne noJIIpOUI0B ISl U3YYECHHS] MEXAaHUYECKUX HaIIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (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 mosipu3aliui 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 M3IYYCHHS CBETOIMOMA MPHU MOMOIIHM JU(PpaKIIMOHHON

PEIIETKMU.
Pa3nes 3. OcHOBBI cielUAJILHONH T€OPUH OTHOCUTEIbHOCTH.
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl

CIEIHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue nprunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAILIEHUE JITIMHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

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

TexHuyeckue yCTpOMCTBA M TEXHOJOTHUECKHE IMPOIECChl: CIyTHUKOBBIE
NPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YyeHn4eckui IKCIIEPUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

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

Pasznen 4. KBanToBasi pusuka.

Tema 1. Kopnyckynapno-601n060ii oyaausm.

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

DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl potodddexra. YpaBHeHue
Oiutamreiina qs horoaddexra. «KpacHas rpanuiay potodrddekra.

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

BousiHoBbIe cBOMcTBA yacTull. BosHbl ne bponnsd. lnuna BonHb! e bpoiis u
pa3Mepbl 00JacTH JIOKAJIM3AIUU JBWXKYyIIeWcs dactuiibl. KopmyckymspHo-
BOJTHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eitzendepra.



TexHH4eCcKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTOMATUYMK, TYHHETBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOUO/.

Jemoncmpayuu.

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBIICHHSI  MOJYNPOBOAHUKOB — OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenne nocrosinHoi [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTHY CUJIBI TOKA YEPE3 CBETOAUO]] OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OneITEl IO KCCIEAOBAHUIO CTpOEHUA aroma. [lmaHerapHas monenb aToma
Pezepdopaa.

[Toctynatel bopa. M3nyyenue u nornonienre GOTOHOB MpHU MEPexojie aToma
C OJIHOTO YPOBHS SHEpPTUU HA JPYTOil.

Bunpl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3Iy4eHHUE cBeTa. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOUECCHI: CIEKTPaIbHBIM
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.

HccenmenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Du3uka amomnozo A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnast monens snapa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M3oronsl.

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



3aKkOH pPaAUMOAKTUBHOTO pacnaga. PagnoakTUBHBIE 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.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOpaBIsieMOro TEPMOSIIEPHOTO CHUHTE3a. JKOJOTUYECKUE aCMEeKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

Metozapl perucTpalyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

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

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

EnuHcTBO usnyueckoi KapTUHBI MHpA.

TexHuyeckne ycTpoicTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
BunibcoHa, SAEpHBIM peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBLIM (GoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pa3nen 5. JjieMeHTbI aCTPOHOMMH M aCTPOPUZNKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaTiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpuMEHMMOCTH 3aKOHOB (U3UKU JIT OOBACHEHHS TPUPOJIBI
KOCMUYECKHX 0OBbEKTOB.

Metonbl acTpoHOMUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpHasi aCTPOHOMUS.

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

CosiHeuHas cucrema.

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

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. /[narpaMMa «CrieKTpalbHbIN Ki1acc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJABHOM MOCIENOBATENbHOCTH. 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.

Macuirabnas 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 cO3Be3aus (CeBEpHOro MOJIyIIapus U SPKUE
3BE3ILI.

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

Pa3znen 6. ®usnyecKuil MPaKTHKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX NPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYHUH.
OneHka rpaHull MOrpeurHOCTeM.

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

Pazngen 7. O0001mamomee noBTopeHue.

O0o01ieHne U cucTeMaTH3alus Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEpMOJUHAMUKA», «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 HAyYHOU KapTUHE MUPA, 3HAUEHUE ONUCATEIIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM UM  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3nyeckoil Teopuu, poJib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHHUM
0 (u3MUYecKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTHUHBI MUpPA B OOILIEM psAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHHI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYUIIECTBIISIETCSI C YUETOM COJIEpPKATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOTpapuU U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C UIYUCHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHUE, HAy4YHBIH (akT, runoresa, (u3MUeckas BEITUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, ITUPPOBas 1a00paToOpusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOPHI M MX IPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (GyHkuuid. [lpu3Haku momOOUsS TPEYroJbHUKOB,
OTpe/ieNIiCHUE MIOMAAN IIIOCKUX QUTyp U 00bEMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM IpUpoJie, KoieOaTelbHbIE
JIBIWKEHUS B JKMBOW IPUPOJE, DKOJOTHYECKHE PHUCKM ITIPU INPOU3BOJCTBE
JIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYXKAKOUIEH  cpensl,
yIbTPa3ByKOBasi JMATHOCTUKAa B MEIWLIMHE, ONTUYECKHE SIBIECHUS B JKHUBOU
IpUPOJE.

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

T'eocpaghua: wmarauTHple 1TOMIOCA 3€MIIM, 3aJI€KM MAarHUTHBIX DY,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTeNb SIKOOM, reHepaTtop MEpEeMEHHOTO0 TOKA, MHIYKIMOHHAs Ieyb,
JMHUY 3JIEKTpONepeiay, 3JIEKTPOIBUraTelb, pajgap, paIuolpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsl SHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI' PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeaMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
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 TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluy;

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

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

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 CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy IYIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
YKU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI0 BOCIIMTAHUA .

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

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

pacuIMpeHue OmbITa JAESITEIBHOCTH IKOJOTHUYECKON HampaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OopMyNIHMpOBaTH 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 UMEIONTUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETAUN, MPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJW3UpPOBAThH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a/7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBAaTh TMIOJIYyYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YHUCJIC MTPU U3YUYCHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
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:

BJIa/IETh HaBBIKAMHU TONyueHHUs WHpopManuu (HU3NUECKOrO COAep KaHUs
U3 WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIIATH IMOWCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh CpeICcTBa HH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3a7ad C COOJIOJIEHHEM TpeOOBAaHUN DSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATHYECKUX HOPM, HOpM HH(DOPMAIIMOHHOW O€30MacHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMAalMKW M LEJIEeBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallMdi M CMAT4aTh
KOH(JIMKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEN Ka)/10T0 WIeHa KOJIIEKTUBA,;

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIa/Ja M Ka)KIOTO yYaCTHHKAa KOMAHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmypoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh ~paMKd ~ y4eOHOTro MpeAMeTa Ha OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKYM, TOCTOSHHO MOBBINIATH CBOM OOpa30BATENbHBIM U KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTb KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MIPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUX IIPU aHAJIU3€ PE3yIbTaTOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce AOCTHXEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI IO
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

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

OMOITMOHAIEHOE COCTOSTHUE, BUICTh HAIMPABICHUS PA3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOUAIOIIEH CTPEMIICHUE K JOCTHIKEHUIO TEIIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

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



INPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenust B 11 Knacce mpelIMETHbIE PE3YJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHON M STUYECKOU cdepax NesTeTbHOCTH YeI0BeKa, POJIb U MECTO
(U3MKM B COBPEMEHHOM Hay4HOW KAapTHUHE MHpa, pOJIb aCTPOHOMUHU B
IIPAKTUYECKOM  JEATEIIBHOCTM YEJOBEKA W JAJbHEWIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3HPYIOLIEH,
OOBSICHUTENIFHOM M TPOTHOCTHYECKON (YHKIHMHM (PU3NUECKON Teopuu —
AIEKTPOJUHAMUKH, CIELHATBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uky, posb (HU3NUECKOH TEOpUH B (OPMUPOBAHUU IPENCTABICHUN O
¢uznyecKoil KapTuHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00ILIEM
PsAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MPEICTABIECHUIN O IPUPO/IE;
paziuyaTh YCJIOBUS NPUMEHUMOCTH MoOJeNed (U3MYecKux Tel U
IPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M OJIHOPOJHOE
MarHUTHOE I0Jisl, TAPMOHUYECKUE KOJeOaHusl, MaTEMaTUYECKUI MasTHUK,
UJCAIbHBI TPYXWHHBIA MasATHHK, TAPMOHUYECKUE BOJIHBI, WJCATbHBIN
K0JIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIEl aToMa, aTOMHOTO SApa U
KBAHTOBOM MOJIC/IH CBETA;

pasnuyuath ycioBUs (IpaHHULbl, 00JIaCTM) NPUMEHHUMOCTH (PU3NYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOKEHUS M 3aKOHbl JJIEKTPOAMHAMUKH U
CHELMAIbHOM ~ TEOpUHM  OTHOCUTEJIIBHOCTH  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro  3apsiaa, cuia Awmmepa, cwia JlopeHuma, 3akoH
AJIEKTPOMArHUTHOW  WHAYKIMHM, TnpaBwio  Jlenma, cBa3p  JJC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM WEeNu CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYyJaThl  CHEUUAIbHOW  TEOpUH
OTHOCHUTEJIBHOCTU DWHINTEIHA);

aHaJIM3UPOBaTh U OOBSICHATH KBAHTOBbIE MPOLIECCHI U ABJICHUS, UCIIOIbB3YS
MOJIOKEHUS! ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  ODHHIITEHHA I
dboToapdexra, mnepBbld U BTOpPOW mocTydarsl bopa, mOpUHIUI
COOTHOIIICHMSI HeomnpenenéHHocteit [eiizenbepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO U MAcCOBOT'O YMCE W 3HEPrHMU B SIEPHBIX PEAKLMIX, 3aKOH
PaAMOaKTUBHOTO pacnana);

ONMKCHIBATH (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HCHOJb3YysS BEITUUYUHBI:
HaMpPsHKEHHOCTD JIEKTPUUYECKOTO MOJISA, MOTEHIMAT 3JIEKTPOCTATHUYECKOTO
NOJISI, Pa3HOCTh MOTEHLHAJIOB, AJIEKTPOABIKYINAS CHJIA, WHIYKLIMS



MAarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, cwia AMmImepa, WHIYKTHBHOCTD,
AIEKTPOJBIKYINNAS CUJIA CAMOWHIYKIIMH, JHEPTUS MArHUTHOTO TIOJIS
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN WMITYJIbC, IIOJIHAS DHEPrus,
DHEPrus TOKOS CBOOOJHOM 4YAaCTHUIIbI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsi]l A1Ipa, SHEPT U CBSI3H sIIpa;

OOBSICHATH  OCOOGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
AJIEKTPOMArHUTHAS WHIYKINS, CAMOWHIYKITUS, PE30HAHC, MHTep(epeHIIHS
BOJIH, Judpakuus, JTUCIEpPCHUsl, T[OJHOE BHYTPEHHEE OTpa)kKeHUE,
dboroanekTpudeckuii 3ddext (dhororddexr), ampda- um Oera-pacnagbl
aqep, raMMa-usllydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

OTIpEIeNISITh HAIpaBICHUE WHIYKIIMA MArHUTHOTO TIOJS TMPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
W PACCUUTHIBATH €r0 XapaKTEPUCTHUKH;

MPUMEHSATh OCHOBOTIOJIATAIOIINE ACTPOHOMHUYECCKUE TOHSATHS, TCOPHH H
3aKOHBI JJI1 aHaliu3a ¢ OOBsACHEHHS  (UBUYECKUX IPOIECCOB,
MPOUCXOMSIIUX B 3BE3/IAX, B 3BE3AHBIX CHUCTEMaX, B MEKTaJTaKTUUECKON
Cpele; IBMKEHUSI HEOECHBIX TeJl, HBOJIIOLNH 3BE371 U BeenenHol;
IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIUMYHUH C
WCITOJIb30BAaHUEM TIPSIMBIX HW3MEPEHUW, TIPH OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl  IMOJIYYECHHOM  3aBUCHMOCTH
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
IOrPEIIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIeI0BAHNUS;

MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TPU HTOM
BBIOMpPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OLEHWBATh A0COJIOTHBIE U
OTHOCHUTEJIBHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MIPOBOJIUTH OTBITHI TIO MPOBEPKE MPEIIONKEHHOW TUITOTE3bI: TIIIAHUPOBATH
IKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATH3UPOBAThH
MOJydYeHHBIE PE3yNbTaThl W JeNlaTh BBIBOJ O CTaTyce MpenoKeHHOU
TUTOTE3HI;

OIMHMCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0Jiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4eOHOro OKCIEpUMEHTa, MpaKTUKymMa H  y4eOHO-
WCCJIEIOBATENICKOM W TPOEKTHOW JIEATENbHOCTH C HCIOJb30BaHUEM
WU3MEPUTETHHBIX YCTPOUCTB U 1a00OPaTOPHOTO 00OPYAOBAHMS;

pelaTth pacy€THBIE 3aJjadd C SBHO 3aJJaHHOM W HESBHO 3aJaHHOM
¢u3nyecKkoil MOJeNbl0: Ha OCHOBAaHWM AaHaNIHW3a YCJIOBHUS BBIOMPATH



dusznyeckue MoJend, OTBEYarolue TPeOOBaHUAM 3aJaud, MPUMEHSTH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOPUid
IpPU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pELICHHA  3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOIYYEHHBIX
pE3yNbTATOB;

pemarb KadeCTBEHHBbIE 3aJaud, TpeOylolue NPUMEHEHUs 3HAHWM W3
Pa3HbIX pa3leioB Kypca PU3MUKH, a TAK)KE UHTETpallii 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMIOPOIl Ha U3yUYEeHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS;

UCIIONIb30BaTh TEOPETUYECKHWE 3HAHUS JJS OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOTHl U3MEPUTENIBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

NPUBOJUTHh MPUMEPHl BKJIAJa POCCUWCKUX M 3apyO€kKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKH, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBATh MOCIECTBUS OBITOBOM M POU3BOACTBEHHON
JESTEIIbBHOCTH 4YEJIOBEKa, CBA3aHHON C (PU3MYECKUMM IpOLIEcCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHaIbHOM
IPUPOAOIOIb30BAHUN, @ TAKKE PAa3yMHOM HCIOJIb30BAHUM JTOCTUKEHUN
HAyKd W TEXHOJOTMU JUIsl JaJbHEHIIEr0 pAa3BUTHA YEJIOBEYECKOIO
00I11eCTBA;

MPUMEHSTh pPa3IudHble CIOCOObI PaboThl ¢ MHpOpMaNUeH (PU3UYECKOTO
COJIEp)KaHUSI C KCIOJb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJIOTUI, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbIE
TEXHOJOTMM JJi1 TIOMCKA, NepepalOTKU U MPEAbsBICHUS Y4YeOHOH u
HAyYHO-TIOMYJISIPHON MH(GOPMAIUH, CTPYKTYPUPOBAHUSI M HHTEPIPETALINH
uH(poOpMaIKU, MOIYYEHHOM U3 Pa3IUYHbIX HCTOYHHMKOB, KPUTUYECKH
aHANM3UPOBaTh  MOJy4aeMyl0  MH(MOpMAUI0O UM  OLICHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA MHPOPMAIINU;

MPOSIBIIATH OpraHU3alMOHHBIE u MO3HABATEIIbHbIC yYMEHUS
CaMOCTOATENILHOTO ~ NPUOOpETeHHs] HOBBIX 3HAHUW B Tpoliecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIIEI0BATEIBCKUX PAOOT;

paboTaThb B TpyMIE C HCIOJIHEHHWEM pAa3IMYHBIX COLMAIBHBIX DOJIEH,
IUTAHUPOBATh PabOTy IPYMIIbI, PAMOHATIBFHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHJApPTHBIX CHUTYyalUsIX, aJICKBATHO OLICHUBATh BKJIAJ KaXXJOTO M3
YYaCTHUKOB TPYMIIbI B PEIIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI;



e TMPOSBIATH MOTUBALIMIO K OyAyIie mpodeccnoHalIbHON AesITebHOCTH IO
CHELHMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

Ne
n/n

HaumeHoBaHue pa3jieioB u
TeM MPOrpaMmbl

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

lesieBbIe OPUEHTHPDI
pe3yJbTaToB
BOCIIUTAHUS

Paznea 1. JIEKTPOJAUHAMUKA

11

1.2

MaruuTtHoe 1oJe

BHGKTPOMaFHI/ITHaSI UHAYKIOUA

10 1

obanarpb
MPEICTaBICHHEM O
COBPEMEHHOUN HayYHOU
KapTHHE MHpa,
JOCTH)KCHUSIX HAYKU U
TEXHUKH,
apryMEeHTUPOBAHHO
BEIp@XKaTh IIOHUMaHUE
3HAYCHUS HAYKH B KU3HU
poccuiickoro o0IiecTna,
o0ecrieyeHnu ero
0C30IMacHOCTH,
T'YMaHHUTapPHOM,
COITHAITEHO-
YKOHOMHYECKOM
pazButuu Poccun

pa3BHUBaTh U IPUMEHSTH
HaBBIKM HAOJIOACHUS,
HAKOIUICHUS U
cUCTeMaTu3aluu (paxkToB.,
OCMBICIIEHHUS OTIbITA B




€CTECTBEHHO-HAYyYHON U
T'YMaHUTapHOH 001acTsIX
MMO3HAHMS,
HCCJICI0BATENbCKOM
JIeATEIbHOCTH;
MPUMCHSITh 3HAHUS
€CTECTBCHHBIX U
COLIMATILHBIX HAYK IS
Pa3yMHOTO, OEPEKIUBOTO
MIPUPOJIONIONBE30BAHUS B
ObITY, OOIIIECTBEHHOM
IIPOCTPAHCTBE

Hroro no pazneny

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

19

2.1

2.2

MexaHnYeCKHE KOJIcOaHuUs

DNeKTPOMarHUTHHIE
KOJIeOaHus

17

NPUMEHSTH 3HAHUS
€CTECTBEHHBIX U
COIHANTbHBIX HAYK IS
pa3yMHOT0, OEPEIKITMBOTO
MIPUPOJIOTIONIL30BAHHUS B
OBITY, OOIIIECTBEHHOM
MIPOCTPAHCTBE

JIEMOHCTPUPOBATH
HAaBBIKM KPUTUYECKOTO
MBIIIICHHUS],
onpenencHus
JIOCTOBEPHOM HAay4YHOU
MH(pOpMaLUU U KPUTUKH
AHTHHAaY4YHBIX




MpECTaBICHUI

2.3

Mexannueckue 1
3JIEKTPOMATrHUTHBIE BOJIHBI

14

MOHUMATh CIIenUpUKY
TPYAOBOM AEATEIBHOCTH,
peryJaupoBaHus
TPYIOBBIX OTHOLICHUH,
caMoo0pa3zoBaHus U
npodeccnoHanbHOM
CaMOIIO/ITOTOBKH B
UH(OPMALIMOHHOM
BBICOKOTEXHOJOTHYECKOM
oOmiecTBe, OBITH
TOTOBBIM YUUTHCS U
TPYIUTHCS B
COBPEMEHHOM OOIIIECTBE;
MIOHUMATh U BBIPAXAaTh B
MPaKTUYECKOU
JIeATETbHOCTH IIEHHOCTh
KU3HH, 3J0POBBS U
0C30IMaCHOCTH, 3HAUCHHUE
JINYHBIX YCUJINU B
COXpaHEHUH U
YKpEIJICHUU CBOETO
3I0POBBSI U 3/I0POBbsI
JIPYTUX TN

2.4

Onrtuka

26

coOro1aTh MpaBuia
JIMYHOH U OOIIECTBEHHOM
0C30ITaCHOCTH, B TOM
yuciie 0€30ImacHoro
IOBEIECHHUA B




Hroro no pazneny

66

MH(POPMALIMOHHOM Cpene;
MOHUMATh CHEIH(PUKY
TPYAOBOM JESTEIBHOCTH,
peryarpoBaHus
TPYAOBBIX OTHOIICHHUH,
caMoo0pa3zoBaHus U
npodeccnoHaTBLHOMI
CaMOIIOJITOTOBKH B
MH(POPMALIMOHHOM
BBICOKOTEXHOJIOTHUECKOM
o0111eCTBE, OBITH
TOTOBBIM YUUTHCS U
TPYAHUTHCS B
COBPEMEHHOM OOIIIeCTBE

Paznea 3. OCHOBBI CIIEIUAJIBHO

3.1 Ocuoser CTO

1 TEOPUU OTHOCUTEJBLHOCTH

yBaXxath TpYI,
pe3yabTaThl TPYy/a,
TPYZAOBBIE U
npodeccuoHanbHbIe
JIOCTH)KEHUS CBOMX
3EMJIIKOB, UX BKJIaJ B
pa3BUTHE CBOETO
IOCEJIEHUs, Kpad,
CTpaHbl, TPYIOBBIE
JOCTHKEHUS
POCCHUICKOIO Hapoa;
OCO3HAHHO U JIeITEIbHO
BBIpa)XaTh HEMIPUATHE




Hroro no pasaceiny

T000# TUCKpUMUHAIINN
10 COLIMAJIBHBIM,
HAIMOHAJIbHBIM,
PacoBbIM, PEIUTUO3HBIM
IIPU3HAKaM, IIPOSBICHUN
JKCTpEMHU3Ma,
Teppopu3Ma, KOppyILHH,
AHTUTOCYIAPCTBEHHOU
JIEATEIbHOCTH

Pa3znen 4. KBAHTOBAS ®U3UKA

41

4.2

KopnyckynsipHO-BOTHOBOM
IOyaJlu3M

duzuka aroma

pa3BUBaTh U IPUMEHSTH
HaBBIKM HAOJIIOACHUS,
HAaKOIUICHUS U
cHCcTeMaTHU3anuu (axKToB,
OCMBICJICHUS OIIbITA B
€CTECTBEHHO-HAyYHON U
rYMaHHUTapHOH 001acTIx
[IO3HAHUS,
HCCIIEN0BATEIbCKON
JIEATEIbHOCTH

o0J1azaTh
MIPEACTABICHUEM O
COBPEMEHHOM HAyYHOU
KapTUHE MUPA,
JOCTHKCHUAX HAYKH U
TEXHUKU,
apryMeHTHPOBAHHO




4.3

®u3uKa aTOMHOTO fA7Ipa U
3JIEMEHTAPHBIX YaCTHII

18

BBIpXKaTh IOHUMAHUE
3HAYCHMS HAYKH B )KH3HU
pOCCHiiCKOro 001IecTBa,
o0OecrieYeHUn ero
0e30IacHOCTH,
TYMaHUTapHOM,
COLIMaJILHO-
SKOHOMMYCCKOM
pasButuu Poccun

JIEMOHCTPHUPOBATH
HaBBIKH KPUTHYECKOTO
MBIIIICHHUS],
ONpECIICHUS
JIOCTOBEPHOM HAay4YHOU
uH(OPMaLIUU U KPUTUKH
AHTUHAYYHBIX
MPEJCTaBICHUM;
JIEMOHCTPHUPOBATh B
[OBEJICHUU
c(hOpMUPOBAHHOCTD
3KOJIOTUYECKOM
KYJbTYpbl HA OCHOBE
MMOHUMAHUS BIIUSTHUS
COLIMAJIbHO-
SKOHOMHUYECKUX
MPOLECCOB HA MPUPOY, B
TOM YHCJIE HA
rJI00aTbHOM YPOBHE,
OTBETCTBEHHOCTH 32
JIECTBHS B IPUPOJHOU




cpene

Uroro no pazgeny

30

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1

DneMeHThl aCTPOHOMUU U
acTpopU3UKH

JIEMOHCTPHUPOBATH B
IIOBEJICHUU
c(hOpMHUPOBAHHOCTH
3KOJIOTHYCCKOM
KYJIbTYpbI HA OCHOBE
MMOHUMAaHUS BIIMSIHUS
COILIMAJILHO-
SKOHOMHMYECKHUX
MIPOLIECCOB HA MPUPOY, B
TOM YHCJIE Ha
rJ100aJIbHOM YPOBHE,
OTBETCTBCHHOCTb 3a
JIEUCTBUS B TPUPOTHOM
cpene; MposIBISTh
TOTOBHOCTb K 3aIl[UTe
Poannni,
apryMEHTHUPOBAHHO
OTCTauBaTh CYyBEPEHUTET
Y JJOCTOMHCTBO HapoJia
Poccuu m Poccuiickoro
rocyaapcTBa, COXpaHsITh
M 3aIIMIIaTh
HUCTOPUYECKYIO MPABAY

Uroro no pazgeny

Paznea 6. PUSUNUYECKUN MPAKTUKYM




Pa3sBUBATh U IPUMCHATH
HaBBIKH Ha6J'IIO,I[eHI/I$I,
HaKOIIJICHUA U
cucreMarTrusaluu (l)aKTOB,
OCMBICJICHUS OIIbITA B

6.1 dusznUecKuil IPaKTUKYM 15 N

€CTECTBCHHO-HAYYHOU U
TYMaHHUTapHOH 00JacTIx
[MO3HAHU,
HCCIIEN0BATENbCKON
JIEATENBHOCTHA

Htoro no paznemny 15

Pa3znen 7. OGOBIIAIOIIEE IOBTOPEHUE
o0J1anaTh

7.1

Cucremaru3zanus u
0000111eHUE NTPEIMETHOTO
COZIepKaHMUs M OTIbITa
NesITebHOCTH,
MpUOOPETEHHOTO TIPU

M3y4eHuH Kypca pusuku 10 —

11 kmaccoB

17

MIPEJICTABICHUEM O
COBPEMEHHOU HAYYHOU
KapTHHE MUDa,
JOCTMIKCHUAX HAYKH U
TEeXHHKH,
apryMEeHTHPOBAHHO
BBIpaXKaTh IOHUMaHUE
3HAYEHUS HAYKU B KHU3HU
poccHiickoro 0o1ecTBa,
o0ecrieueHnu ero
0€30ITacHOCTH,
T'YMaHUTapHOM,
COLIMATIHLHO-
HKOHOMHYECKOM
pa3Butuu Poccuu;
JIEMOHCTPHUPOBATH




Uroro no pazgeny

17

HAaBBIKH KPUTHYECKOTO
MBIIICHHUS,
OTpeIeTICHUS
JIOCTOBEPHOM HAyYHOMH
nH(OPMAaLIUU U KPUTUKH
AQHTUHAYYHBIX
MpECTaBICHUI

PesepBHOE Bpems

10

MPUMCHSITh 3HAHUS
€CTECTBEHHBIX U
COLMATILHBIX HAYK IS
Pa3yMHOTO, OEPEKIUBOTO
IIPUPOJIONOJIB30BaAHNUS B
ObITY, OOIIIECTBEHHOM
IIPOCTPAHCTBE

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

14




HOYPOYHOE IINTAHUPOBAHHUE

11 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bceero Koutpoaenbie  Ipaxkruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
1 MaruutHoe none. MHAyK1MsE MarHUTHOTO 1
oJIs
2 Cuna Amniepa 1
Pemenue 3anay no teme «Cuna Ammnepay
4 Jlaboparopnas pabota Ne 1 «Habmronenue 1 1
JEHCTBHUS MATHUTHOTO TOJIS HA TOK»
5 JleiicTBue MarHUTHOTO IOJISI Ha 1
JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY.
Cuna Jlopenna 1
Pemenue 3ana4 no teme «Cuna Jlopenna»
8 MarauTtHble CBONCTBA BEIIECTBA.
9 Pemenue 3ana4 no teme «MarautHoe 1
I0JIE»
10 DneKTpOMarHuTHas MHIYKIIHS. 1
MarHuTHBIN TOTOK.
11 [IpaBuiio Jlenna. 3akon 1
ANEKTPOMArHUTHOM MHIYKITHH.
12 JlaGopatopnas pabora Ne 2 «M3yueHue 1 1
SIBIIGHUS DJICKTPOMATrHUTHOM WHYKITHID)
13 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHA 1




3JIEKTPOMATHUTHON MHIYKLIMHU

OJIC MHAYKIIMYU B IBUKYIIUXCSI

14 1
MIPOBOHUKAX

15 Pemenue 3agau no reme «C unAyKIUMA 1
B JIBUKYIIUXCS TPOBOIHUKAX)
SIBiieHME CAaMOMHIYKIIUS.

16 WHAyKTUBHOCTE. DHEPTUsl MAarHUTHOTO 1
OIS

17 Pemrenue 3amau o reme «CaMOMHIYKIIHS. 1
DHeprus MarHATHOTO TIOJIS

18 Pemenue 3anay no teme «MaruutHoe 1
noJie. DNeKTPOMarHuTHasE MHAYKIUSD)

19 KonTponbnas padora Ne 1 «MaruutHoe 1
oJie. DIeKTPOMAarHUTHAS MHITYKITHSD)

20 CBobopHbIe KOEOaHHS 1

21 JluHaMyKa K0J1e0aTeIbHOTO ABUKCHUS. 1

22 I"apmonnueckue konedaHusl. 1

23 daza KonebOaHHiA. 1

24 Pemenue 3amgau no reme «I'apmonnueckue 1
KoJe0aHus»
JlaGopatopnas padora Ne 3

25 «OrnpeneneHue yCKOpeHHst CBOOOTHOTO 1
MAJCHHSI IPU TIOMOIIN MasTHHKA)

26 Pemenwue 3anay mo Teme «I'apmMoHHUecKue 1
KoJeOaHusD»

97 3aryxaroline U BIHYKICHHBIC 1

Kosebanus. Pesonanc




Pemenue 3aaa4 110 TEMC «MexaHudecKkue

28
KoJeOaHus»

29 CB00OIHBIE AJIEKTPOMArHUTHBIE
KoJie0aHus

30 AHanorust MexJ1y MEXaHM4ECKUMU U
ANEKTPOMArHUTHBIMU KOJI€OaHUSMHU.
[MapmoHuueckue 3MeKTPOMarHuTHbIC

31 KoJieOaHus B KOJIeOATEIIbBHOM KOHTY]E.
®opmyina ToMmcoHa

32 Pemenue 3amau no teme «I"apMoHuueckue
AJIEKTPOMArHUTHBIC KOJICOAHUSDY

33 Pewrenue 3anau no reme «I'apMoHnueckue
ANEKTPOMArHUTHBIE KOJIeOaHUs»

34 IlepeMeHHBIN IEKTPUYECKUH TOK.
Pe3ucTop B Llenu nepeMeHHOro Toka

35 Pemenue 3agau no reme « Pezucrop B
LIETIA TTIEPEMEHHOTO TOKa»

36 KonneHcarop u kaTymka MHIyKTUBHOCTH
B LIETIH MIEPEMEHHOTO TOKA.
Pemenne 3amau no reme « Konnencarop u

37 KaTylIKa UHYKTUBHOCTHU B LIETIH
MEPEMEHHOTO TOKa»

38 Pe3oHaHC B 2JIEKTPUYECKOM TICTIH.

39 Pemenue 3anau no reme «llepemeHHbIi
AIEKTPUUECKUN TOK»

40 ABTOKOJICOaHUS

41 I'eneparop nepeMeHHOTro TOKA.

Tpancdopmarop




[IpousBoacTBo, nepenaya u u

42 noTpedIieHne NIEKTPUIECKON IHEPTHH
Pewenue 3amad o reme

43 «Tpanrcdopmarop. [Tepenaua
AJIEKTPOIHEPT UL

44 Pewenune 3amau no reme «MexaHuueckue
U DJIEKTPOMArHUTHBIE KOJIeOaHUS»
Kontponbnas padota No 2

45 «MexaHHUeCKHe U JIEeKTPOMarHUTHBIE
KoJeOaHus»

6 BonHoBeie siBieHNA. XapaKTEPUCTUKA
BOJIHBI
PacrnipocTpaneHnue BOJIH B yIpyrux

47 cpenax. YpaBHEHHE rapMOHUYECKON
OeryIiei BOJTHBI.

48 3BYKOBBIE BOJIHBI.

49 Pemenne 3amaud no reme «MexaHndeckue
BOJTHBI»

50 WnTepdepennys, nmudpakius u
MOJISIPU3ALINST MEXaHHUECKUX BOJTH
Pemenue 3aau o teme

51 «MHTepdepenus u qudpaxkus
MEXaHUUYECKUX BOIH

59 DNeKTPOMarHuTHOE TIOJIE.
DeKTpOMarHuTHas BOJTHA.
DKcIepUMeHTalbHOE OOHApYKEHHE

53 AJIEKTPOMArHUTHBIX BOJH. [IO0THOCTH

IMOTOKAa 3JICKTPOMAroHuTHOI'O U3JIy4YCHHUA.




N3o6perenue paaro A.C.ITomoBeM.

>4 [TpuHIMIBI paAUOCBSI3H.

55 Monynauus u gerektupoBanue. CBolicTBa
AJIEKTPOMArHUTHBIX BOJIH.

56 Pacnipoctpanenue pajanoBoOJIH.
Pagnomoxarusi.

57 Ilonstue o renesunenuu. Passurue
CPEZCTB CBS3H.

58 Pewenne 3amad o reme
«JIEKTPOMAarHUTHBIE BOJIHBI)
KonTponbnas padota Ne 3 o teme:

59 «MexaHu4ecKue 1 3IeKTPOMarHuTHbIe
BOJIHBD»

60 Ckopoctb cBeta. [Ipunnun I'tolireHca.
3aKOH OTpaKeHUs CBETA.

Pemenue 3anay no teme «3akoH

61 MPSIMOJIMHENHOTO paclpoCTpaHEeHUsI
cBeTa. 3aKOHBI OTPAKEHUSI CBETa»

62 3aKOHBI IPEJIOMIIEHUS CBETA.

63 Pemenue 3anay no teme «3akoH
IIPETIOMJIEHUS CBETA

64 Jlaboparopunast pabota Ne 4 «3mepenne
MTOKa3aTesl MPeIOMIICHHS CTEKIIa

65 ITonHOE OTpaXkeHue cBeTa

66 JIunzel. [loctpoenne n3obpaxeHuii B
JIUH3E.

67 @opMyiia TOHKOU JIMH3bIL. Y BEJIMYECHUE

JIMH3BI.




68

Pemenue 3aaa4 110 TEMC «JInH3BI»

JlaGopaTtopHas padota Ne 5
«OmnpeneneHue onTHIECKOW CUITBI U

69 (hOKYCHOTO PacCTOSTHUS COOMparoIeit
JIUH3BI»

70 Pemenue 3amay mo reme «JInH3BI»

71 Hucnepcus cera

79 HNutepdepennus ceera. Hekotopsie
00JIaCTH MPUMEHEHHsSI UHTeP(EPEHITNH.

73 Hudpaknus ceera. ['paHutibr
MIPUMEHUMOCTU T€OMETPUUYECKON ONTUKHU

74 JudpakuonHas pemeTka.

75 Pemenue 3amau «MaTEpdepeHmsa u
T paKIus CBETa»
Jlaboparopuas paborta Ne 6 «/3mepenue

76 JUIMHBI CBETOBOM BOJIHBI IIPU ITOMOIIU
TU(PPAKIIHOHHON PEIETKI

77 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera.

78 Pemenue 3anay no teme «CBeTOBBIE
BOJIHBI»

79 Kontponbnas padora Ne 4 o Teme
«CBETOBBIE BOJIHBD)
3aKOHBI SJIEKTPOIUHAMUKHI U TIPUHIUIT

80 otHocuTenbHOCTH. [locTynaTel Teopuu
OTHOCHUTEIIbHOCTH.

81 OCHOBHBIE CIIEACTBUSI U3 MIOCTYJIATOB

TCOPHUH OTHOCUTCIIBHOCTH.




Permrennie 3agad mo reme «DIE€MEHTHI

82 CTO»

83 PensTuBucTCcKas AMHAMUKA

84 Pewrenue 3amau no reme «PenstuBucTkas
TUHAMHKA)

85 Bunpsl u3nydeHuii.
Buapl ciektpos. JlabopaTtopHas padora Ne

86 7 «HaOmroneHue CIUIOMIHOTO U
JIMHEWYATOrO CIIEKTPOB»

87 CrnexrpasibHble annaparbl. CrieKTpaJlbHbIN
aHau3.

88 [IIkana 3IeKTPOMAarHUTHBIX U3ITy4SHHH.

89 Pemenue 3anay no teme «M3nyuenue u
CIEKTPhI»

90 dotord ekt

91 [Tpumenenue hotorddexra.

92 Pemenue 3anau nmo reme «®otordpdexT»

93 ®otoHbl. KopryckynsapHO-BOIHOBOU
Tyanu3m

94 Pemenue 3anay no teme «DOTOHBI»

95 JaBnenue ceeta. XMMHUYECKOE JICHCTBUE
CBeTa.

96 Pemenue 3anau o reme «CBETOBbIE
KBaHTBD»

97 Kontponsnas padora Ne 5 o teme
«CBETOBBIE KBAHTHI»

98 Crpoenne atoma. OnbITel Pe3epdopra.




KBanToBsie nocrynarsl bopa. Moznens

99
aToma Bojopoja no bopy.

100 Jlazepsr

101 Pewrenue 3amau no reme «ATomMHas
buszuka»

102 Crtpoenne aTOMHOTO siipa. SIaepHble CHITBI

103 O6MeHHa;i MOJIEJIb JIEPHOTO
B3aUMOJEICTBUSA

104 DHeprus CBA3U aTOMHBIX sI/1€p

105 Pewenue 3anau no reme «QHeprus cBs3u
ATOMHBIX SITIEP»

106 PannoaktuBHOCTH. BUabl paii0aKTUBHOTO
W3IIy4EeHUs

107 3aKoH pajiMoaKkTUBHOTO pacnaza. Ilepuox
noJiypacrnazaa

108 Pemenue 3ana4 no teme «3akoH
PaZMoOaKTUBHOIO pacraja

109 Metobl HaOIIOJCHUS U PETUCTPALIIH
3JI€MEHTapHbBIX YACTHUII

110 HckyccTBeHHas! paJll0aKTUBHOCTb.
S nepHbie peakuuu

111 Henenue sanep ypana. LlenHas peakuus
JeNIeHusl. SIIepHbINA peakTop.

112 TepmosinepHble peakiuu. [Ipumenenue
SIEPHOM DHEPTUU

113 Pemenue 3amgad no reme «SaepHeie

peaKIm




N3otonsl. [lonydyenne u npuMeHeHue

114 pallnOAaKTUBHBIX U30TONOB

115 buonornueckoe nencreue
PalMOAKTUBHBIX M3JIy4EHHH

116 Kontponbnas padota Ne 6 mo teme:
«ATOMHas U sfepHas GpU3NKa»

117 Tpu sTana B pa3BuTHU GU3NKU
3JIEMEHTAPHbIX YACTHLI.

118 OTKpbITHE TTO3UTPOHA. AHTUYACTHUIIBI.

119 Jlenrronsl. Anponsl. KBapku

120 Buaumoe nBmxeHne HEOECHBIX TE.
3akonsl Kemnnepa
Cucrema 3emis — JIyna. dusnueckas

121 MpupoJia IiaHeT U Maibix Tea ConHeuHon
CHCTEMBI

122 Connue. OCHOBHBIE XapaKTEPUCTUKH
3BE3]

123 Buytpennee ctpoenne ConHIa 1 3B€3]]

124 OBoronus 3B€3]

195 Mneunsiii [1yTs- Hama ["anmakTuka.
lNanakTukn

126 CrpoeHnue u 3Bontonus Beenennoi

127 Pemenue 3amad mo reme «ACTpOHOMHUSI

128 Enunas ¢usmdeckast kaptuHa Mupa

129 «VM3ydeHue 31eKTpOMarHUTHBIX
KoJIeOaHUH C TOMOIIBIO ocuUIuIorpadar»

130 «M3ydenue 37eKTPOMarHUTHBIX




KoJIeOaHMH C TIOMOIIBIO ocuuIuIorpadar»

«I/I3yquI/Ie pE€30HaHCa B KoJieOaTeIbHOM

131 1
KOHTYpE»

132 «M3ydyenue pezoHaHca B Koje0aTeIbHOM 1
KOHTYpEe»

133 «Omnpenenenne HOKYCHOTO PacCTOSHUS 1
paccenBarOUIEN JTUH3bD)

134 «Omnpenenenne GHOKYCHOro pacCTOSHUSA 1
paccenBaroUIEN JTUH3bD)

135 «U3yuenue sBienus potodrpdexrar

136 «M3yuenue srneHus potordpdexran
«Vcnonp30BaHNe 3aKOHA COXPAaHEHMSI

137 UMITYJIbCA TIPU U3YYEHUU TPEKOB 1
3apsHKEHHBIX YaCTULD)
«Vcnonp30BaHne 3aKOHA COXPAHEHHS

138 UMITyJIbCA TIPU U3YYEHHUH TPEKOB 1
3apsDKEHHBIX YaCTHID)

139 «['pagynpoBanue CrieKTpocKona u 1
HaXO0XKJICHHUE JUTHHBI CBETOBOW BOJIHBI

140 «['panynpoBaHue cieKTpockona u 1
HaXO0XKJICHUE JJIMHBI CBETOBOM BOJIHBI»

141 «M3ydenue paboThl TpaHchopmaTopar 1

142 «M3ydenne paboThl TpaHchoOpMaTOpay 1

143 3auéT Mo NPAKTUKYMY 1

144 [ToBropenune. Knnemaruka 1

145 IToBTOpenue. [Ilunamuka 1

146 [ToBropenue. KpuBosmHEeHOE ABUKEHNE 1




147 [ToBTrOpenue. BpamarensHoe IBUKECHUE 1

148 [ToBTropenue. CtaTtuka 1

149 [ToBropenue. MonexymsipHas pu3uKa 1

150 [ToBropenue. TepmoauHaMuka 1

151 [ToBTOpEeHME. DNEKTPOCTaTUKA 1

152 [ToBTOpEHME. I:IOCTOSIHHHﬁ 1
ANEKTPUIECKUHN TOK

153 [ToBTOpeHne. MaruutHoe moJie 1

154 [ToBTOpEHUE. DIIEKTPOMATrHUTHBIE 1
KOJIeOaHUs U BOJTHBI

155 [ToBropenue. Onrtrka 1

156 [ToBropenue. KBanroBas husuka 1

157 [ToBropenue. AToMHas Gpu3uKa 1

158 [ToBTOopenue. Anepuas ¢pusnka 1

159 [ToBTOpEHUE. DIeMeHTapHbIE YaCTHIIBL. 1

160 Pemenue 3amau mo teme «MexaHuKay 1

161 Pemenue 3anau no teme «MexaHuka» 1

162 Pemenue 3anay no teme «MosexkynspHas 1
buznka»

163 Pewmrenne 3amau mo reme 1
«DIJIEKTPUYECTBO»

164 Pemenne 3amay mo reme «OnTukan 1

165 Pemenwue 3anay mo Teme «ATOMHast 1
buznka»

166 Pemrenne 3amad no reme «fnepHas 1
buzuka»

167 O6o061matoniee MOBTOPEHUE 1




168 HToroBast KOHTpOJIbHAs paboTa 1
169 AHanmu3 paboThl 1
170 [Tonsenenue uroros. Pedrexcus 1
BUIEE KOJIMYECTBO YACOB I1
OBII] OJI CTBO HACOB IIO 170 1

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 11 knacc/ Iypseimesa H.C., Baxxeesckas H.E., Ucaes JI.A.,
Yapyrun B.M., O011ecTBO ¢ OrpaHMue€HHON OTBETCTBEHHOCTHIO «[PODAY;

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

®wusuka. 11 knacc: yueb. s o0ieoOpa3oBar. opranu3aiuii: 6a3oBblid U
yray0na. yposuu /I".. Msxumes, b.b. byxosues, B.M. Yapyrun; noj pen.
H.A. [TapdenTtheBoii. -7 uzn. -M.: [IpocBemenue, 2020

[Tporpammel 17151 001I€00pa30BaTENbHBIX yupexaeHuil. dusuka.

Actponomus. 7-11 ki. /coct. B.A.Koposun. B.A.Opios. - M.: [Ipoda, 2016

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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