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MNOACHUTEJIBHASA 3AIIMCKA

ITporpaMMa 1o @Qu3uke Ha YypOBHE CpeaHero oOmero o0Opa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH M TpPEOOBAHUH K pe3ysIbTaTaM OCBOECHMS
OCHOBHOI 00pazoBaTenbHO mporpammsbl, npeactaBieHHsix B ®I'OC COO, a
Takke ¢ ydétoM (emepanbHON pabouelt mporpammbl BocnuTanus u KoHnemmmm
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoii  ®enepanun, — peaqu3yOIIMX  OCHOBHBbIE  OOpa3oBaTe/IbHBIC
IPOrpPaMMBlI.

[Tporpamma no ¢usuke onpeenser 00s13aTeNbHOE MPEIMETHOE COJEpKaHuE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3JieoB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluxcsl.
[IporpamMma mo ¢usuke Aa€T MpEeACTAaBICHUE O LENAX, COACpPXKaHUH, OO0IIen
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIUXCS CpEICTBaMU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3ydyenne kypca (U3MKM YriIyOJIEHHOTO YpPOBHS IO3BOJISIET pEaln30BaTh
3aJ1a4 Npo(eCCUOHATIBHOW OPUEHTAlLlMU, HAIPABJIECHO HAa CO3/laHUE YCIOBUM I
NPOSIBIICHUS] CBOMX HHTEIICKTYyalbHBIX M TBOPYECKUX CHOCOOHOCTEH KaxKIbIM
oOydJaromuMcsi, KOTOpble HEOOXOAUMBI Uil MPOJOJKEHHs O0pa30BaHUSA B
OpraHM3anusax NpoecCUOHATBLHOrO 00pa3oBaHUS 10 pPa3IUYHbIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIELIMATIBHOCTSIM.

B nporpamme mno ¢Qusuke ONpenensroTcs IUIAHUPYEMBIE pE3yJbTaThl
OCBOEHUS Kypca (PM3MKH Ha YPOBHE CPEAHETO OOIIero 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yrioyOnéHHoM  ypoBHe).  Hayuwo-
METOJ0JIOTUYECKOM OCHOBOW [UIsl pa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM,
METANpeIMETHBIM U TPEAMETHBIM pe3yJjbTaTaM OOy4YarolUXCsl, OCBOMBLIMX
nporpaMMmy 1o (u3MKe Ha YpPOBHE CpenHero obmero oOpa3oBaHHs Ha
yIIyONE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no (pusmKe BKIIOYAECT:

IUIAHUPYEMBIE pEe3yibTaTbl OCBOEHHUS Kypca (U3MKUM Ha YriyOJaéHHOM
YPOBHE, B TOM YHUCJIE€ IPEAMETHBIE PE3YJIBTATHI 10 F0j1aM 00y4EHUS;

coJiepkanue yueoHoro npeamera « Pu3nka» Mo rojgam o0y4yeHHsl.

[IporpaMma mo ¢u3uKe HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHA YUUTENAMHU (PU3HUKH JIJIs1 COCTABJIEHMSI CBOMX pab04YMX IPOrpaMM.

ITporpaMMa no (u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUMUTENEH U
IPEIOCTABISAECT BO3MOXKHOCTH I peaIM3alUd Pa3IUYHbIX METOJUYECKHUX
NOJXOJOB K MpernoAaBaHui0 (U3MKK Ha YriayOJnEHHOM YpOBHE MpPH YCJIOBUU
COXpaHEHHUs 00s3aTeNbHOM YaCTH COACPKAHUSI Kypca.



dusuka Kak Hayka O HauOojee OOIIMX 3aKOHAX MPUPOABI, BBICTYMAs B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoieM mupe. LLkonpHbI Kype GU3HKN — ccTeMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLIECCOB WU SIBICHHUH, M3y4yaeMbIX XuUMUEH, Ouosoruei,
busndeckoir reorpadmeir u actpoHommen. Vcmonp30BaHWE W AKTUBHOE
npUMeHeHrne (U3UYECKUX 3HAHUM OmpeNenusio XapakTep U OypHOEe pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IMOJIyYE€HHsI HOBBIX MATE€pHAJIOB C 3aJlaHHBIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaa B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromerocs, B (popMHpoBaHHE YMEHUI MPUMEHSATh HAyYHBIN
METO/]I TIO3HAHUS TP BBHIIIOJIHEHUU UMH Y4€OHBIX UCCIIETOBAHUIA.

B ocHOBY kypca (pu3nku Ha ypoBHE cpeiHEro o01ero oopazoBaHusl MOJI0KEH
psa uaeH, KOTOpble MOXKHO PaCCMATPUBATh KaK MIPUHIIMIIBI €T0 MOCTPOECHMUS.

Hoea uyenocmunocmu. B COOTBETCTBHM C HEM KypC SBIIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3HKH, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepuain Kypca (U3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymum B Kypce sBisgercs
(dbopMupoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuszanysi Npeanosiara€T HCIOJb30BaHUE
TYMaHUTapHOTO NOTEHIMana (U3MUYECKON HAyKH, OCMBICIEHHUE CBS3M pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM oOOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKUMH MTPOOIEMaAMH.

Hoen npuxnaonon nanpaenennocmu. Kypc ¢usuku yriay0iaE€HHOTO ypoBHS
IpeIoJiaraeT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHYECKUX
IPUJIOKEHUH W3YYEHHBIX TEOpUM M 3akoHOB. Ilpu 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUM U COBPEMEHHBIE TEXHHUYECKHE YCTPONCTBA, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOIHH, a Takke 00CyXIECHUA
npo6JieM palMOHAIBHOTO MPUPOIONOIB30BAHMS U SKOJIOTHUECKON 0€30M1aCHOCTH.

OcBoeHnue cofiep>kanusi MPOTpaMMBbI 1O (GU3HKE TOHKHO OBITh TOCTPOCHO Ha
IOPUHLINAIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s pusuku peanuzanus 3THUX
IPUHLIMAIIOB 0a3UpyeTCcsl Ha MCIOIb30BAaHUM CAMOCTOSITEIbHOTO AKCIIEPUMEHTA KaK
IOCTOSIHHO JIeHCTBYMOIIEro (Qakropa ydeOHoro mnpouecca. g yrayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOIO YYEHHUYECKOTO 3KCIEPUMEHTA,



BKJIIOYAIOLIETO (PpOHTANbHBIE YYCHHYECKHE OIBITHl MPU H3YYEHHUH HOBOTO
MaTepuana, JaboparopHbie paboTel U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3zauud (PU3NYECKOro TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoauTCs au60 B koHIe 10 u 11 kmaccos, mubo0 mocie nepBoro u
BTOPOTO TMOJIYTOAMM B KaXIOM H3 JTHX KiaccoB. Brtopoit cmocod — 3T0
UHTErpanuss paboT TPaKTUKyMa B CHCTEMYy JabOpaTOpPHBIX paboT, KOTOPHIC
IpOBOASATCS B Ipolecce u3ydeHus paszzaena (temsl). [Ipu 3tom mon pabotamu
IPAKTUKyMa IIOHMMAETCSl CaMOCTOATEIbHOE MCCIIEN0BAaHUE, KOTOPOE MPOBOAUTCA
110 PYKOBOJICTBY CBEPHYTOT'0, 000OIIEHHOTO BUAA 0€3 MOMIAaroBOi UHCTPYKIUH.

B nporpamme 1o (¢u3Mke cucTteMa YYEHHYECKOIO HSKCIEPUMEHTa,
71a00paToOpHBIX pabOT W MpakTUKyMa MpeJCTaBieHAa €IWHBIM TepeyHeM. Bribop
TEMATUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MPOLECca UCXOAS U3 OCOOEHHOCTEN OYPOUYHOIO
IUIAHUPOBAaHMsI U OCHallleHus kaOuHera ¢Qusuku. IIpm sTomM oOecneunBaercs
OBJIaJicHUEe OOYyYaIOUUMHUCS YMEHHUSAMH TMPOBOJUTH NPSIMblE U KOCBEHHBIC
U3MEPEHHs], UCCIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbuioe BHUMaHME YAENAETCS PELIEHUI0 PAcCUETHBIX M KAaYeCTBEHHBIX
3amad. [Ipu aTOM A7 pacy€THBIX 3aJa4 IPUOPUTETOM SBIIAIOTCS 33[Ja4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3UUECKOW MOJEINbI0, MO3BOJSIONINE TPUMEHSTD
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KakK W3 OJHOrO pasjena Kypca, Tak U
UHTETPUPYs PUMEHEHUE 3HAaHUM M3 Pa3sHbIX pa3fenoB. [ KauecTBEHHBIX 3ajad
OPUOPUTETOM SIBJIIIOTCA 3aJaHusi Ha OOBSICHEHHE/TIpeCcKa3aHUE IPOTEKAHUs
(u3nyecKuX SBJICHUNA U MPOLIECCOB B OKPYXKAIOIIEH *KU3HHU, TpeOyromue BbIOOpa
busznyecKoil MOAeNu A CUTYalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PDPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIEUCHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTrO
YPOBHS Ha YPOBHE CPEIHET0 O0IIEro 00pa30BaHUs IOJKEH U3Y4aThCs B YCIOBUIX
npeaMeTHoro kabuHeTa. B kabuHere (U3MKM JOMHKHO OBITH HEOOXOJUMOE
nabopaTopHoe 0OOpyZOBaHUE ISl BBIMIOJHEHUS YKa3aHHBIX B TPOrPaMMe IO
¢u3MKe yYEeHHYECKHX OIBITOB, JAaO0OPATOPHBIX padOT M paboT MpakTUKyMa, a
TaK)Ke IEMOHCTPAaLlMOHHOE 000pYy10BaHUE.

JleMOHCTpallMOHHOE  000pyJoBaHuE (POPMHUPYETCSI B  COOTBETCTBUH C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAaIMil s
UCCIIEIOBAaHMUSI  M3YyYaeMbIX SIBIEHMH M  IPOLECCOB, SMIHUPUYECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 000OpyAOBaHHE [UJIsl YYEHHYECKUX MPAKTHUUECKUX paboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére



OJIHOTO KOMILJICKTa Ha JBYX OOyYaroIIMXCs. TeMaTHYeCKHe KOMIUICKTHI
71a060paTOPHOTO O0OPYAOBAHHS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPHUH.

OCHOBHBIMU TIETISIMU U3Y4CHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

dbopMUpOBaHHEe UHTEpEca H CTPEMJICHHS OOYy4alomMxcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHEC WX HWHTEJUICKTyaJIbHBIX M  TBOPYECKHX
CIOCOOHOCTE;

pa3BHUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHHWSA W (popMHpOBaHHE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

(GbopMUPOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3ysibTaTa M3Y4YCHHS OCHOB
CTpOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHre YMEHUI OOBSCHATH SBICHUS C UCIOJIb30BaHUEM (PH3UIECKIX
3HAHWUW U HAYIHBIX JIOKA3aTEIbCTB;

dbopMUpOBaHHWE TPEIACTABICHUNA O POAM (DH3UKKA IS Pa3BUTHSA JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEICTaBICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHANFHOW  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHenIeMy 0Oy4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTHKEHHME ATUX Ieed 00eCIeunBaeTCs PElICHHEM CICAYIONINX 3aJ1ad B
mpoliecce u3ydeHus Kypca GU3NK1 Ha ypPOBHE CPETHETO O0Iero oOpa30BaHMUS:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHSIX,  BKJIIOYAas  MEXaHUKYy,  MOJEKYJISpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHHE YMEHUHN MPUMEHATH TECOPETUUCCKHIE 3HAHUS 11 OOBSICHEHUS
(GU3HYECKUX SBJICHUW B MPUPOAC WM JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
MIOBCETHEBHOM JKHU3HH,

OCBOCHHE CIIOCOOOB pEIICHHUS PA3IWYHBIX 3aJad C SBHO 3aJlaHHOU
duznyecKkoil MoJemnbIo, 3a4ay, MOJAPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/IaHKe
du3nYeCKO MOJCIM, aJeKBaTHOW YCJIOBHSAM 3aJadd, B TOM 4HCIE 3ajad
WH)XKCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIIMIIOB JEHUCTBUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSTCIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GU3MYECKUX  SKCICPUMEHTOB, aHajW3a W HMHTEpIpeTanud WHEPOpPMAIIUH,
oTpeieNieHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTarta;

CO3MaHME YCJOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPYECKOH JIeATETHHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHOU e TEIIBHOCTH, CBI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrmyOnéHHBIN ypOBEHb
u3ydyeHus: yuyeOHoro mnpenmera «®Dduszuka» Ha ypoOBHE CpeaHero oOIero
oOpa3zoBaHusi BbIOMpaeTcs OOyYalOIUMUCS, [UIAHUPYIOIIMMHU MPOJIOJKEHUE
0o0pa3oBaHMs MO CHEIHATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOoduIIs.

Ha uzyuenue pusuku (yrmyOn€HHBIH YPOBEHb) Ha YPOBHE CPEIHETO OOLIETOo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HENEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeueHb J1abopaTOpHBIX U
IPAKTUUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YUHMTENb JI€JdaeT BbIOOp
pOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAMBHUIYaTIbHBIX
0COOEHHOCTEHN 00yJarOIUXCS.



COJEPXKXAHUME OBYUYEHUA
11 KJIACC

Paznen 4. JnekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmopneiicTBUe TNOCTOSIHHBIX MarHUTOB M NPOBOJHHMKOB C  TOKOM.
MarnutHoe mnosie. BexkTtop MarHUTHOM UWHAYKOUU. [IpuHOuUn cyneprno3unuu
MArHUTHBIX NOJIEN. JIMHUY MarHUTHOM MHIIYKLWH.

MaruutHoe 1oje MPOBOJHUKA C TOKOM (IIPSMOrO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOAYJb. J(BH>KEeHHE 3apsKEHHOM YaCTULIbI
B OJIHOPOJIHOM MarHuTHoOM moJje. Pabota cunsl Jlopenna.

MarnutHoe noJie B Bemectse. DeppoMarHeTuky, napa- i IMaMarHeTUKH.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE IPOLIECCH: IPUMEHEHHE

MTOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauyuu.

KaptuHa  nuHMIA  WMHAYKOMM ~ MAarHATHOTO — MOJS  TOJOCOBOTO U
MOJIKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB.

KaptrHa nMHUI MarHUTHOW WHAYKIMU OIS JJIMHHOTO TIPSIMOTO MPOBOJHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonencTere 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

Habmronenne ABMKEHUA My4YKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI JEUCTBHUS 3JIEKTPOU3MEPHUTEILHOTO npubdopa
MAarHATO3JIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

HccenenoBanre MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccenenoBanue neMCTBUSI NOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

N3mepenune cuiibl AMriepa.

N3yueHne 3aBUCUMOCTH CHJIBI AMIIEPA OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKI[MM Ha OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. Inekmpomacnumnan UHOYKYUAL.

SIBeHne AneKTpoMarHuTHOM HMHAYKIuU. [IOTOK BeKTOpa MarHMTHOM
uHaykiuuu. OJIC uHAyKuuM. 3aKOH JJIEKTpoMarHWTHOW wuHaykuuun Dapanes.
Buxpesoe anexkrpuueckoe nosie. Toku Oyko.



OJC uHAYKUMHM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HWHAYKTUBHOCTHM B LIENH ITOCTOSIHHOIO TOKAa.
SAsnenne camonnaykuuu. IJ1C caMOMHAYKIUN.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOUECCH: MHAYKIHUOHHAS
M€Yb, COJICHOU/, 3alUTa OT JIEKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM T10JIE
3emuu.

Hemoncmpauyuu.

HalGmronenue ssBneHus 2IeKTPOMAarHUTHOW WHTYKITHH.

HccnenoBanne 3aBucumoctd OJIC MHAYKIUH OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKa.

[IpaBuiio Jlenna.

[Tanenue MarauTa B alFOMUHUEBON (METHOM) TpyOe.

SIBiIeHME CAMOMHTYKIIWH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenue MHAYKIUY BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sBICHNSI CAMOMHAYKIIAH.

COopka MoJ1enH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koyiedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHNUS.

["apMonnyeckue konebaHusi. Kunematuueckoe ¥ JTMHAMHYECKOE OIHMCAHUE.
DHepreTuyeckoe OnucaHue (3aKOH COXPAHEHUsS MEXaHWYECKOW sHepruu). BoiBon
JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAHUN W3 MX SHEPTeTHUECKOTO W
KMHEMAaTUYE€CKOTO OMTUCaHMUS.

AmMmutyna u ¢asza kosebanui. CBs3b aMIUIMTYIbl KoJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHUI €€ CKOPOCTU U YCKOPEHUSI.

[lepmon m uacrora komeOanuii. I[lepmom Mambix CBOOOTHBIX KOJI€OAHUI
MaTEeMaTU4YeCKoro MasTHHKA. llepnos cBOOOAHBIX KONeOaHMW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaromux Kojaebanusx. BeiHykeHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.



TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauyuu.

3anuch K01e0aTeNnbHOIO ABMKEHHUS.

HabroieHue He3aBUCMMOCTH MEpUOo/ia MalbIX KoieOaHuM rpy3a Ha HUTH OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyxaromux KoiedaHU U 3aBUCUMOCTH Meproia CBOOOIHBIX
KoJ1e0aHUM OT CONPOTUBIICHUS.

HccnenoBanue KojaeOaHMH TIpy3a Ha MAaCCUBHOM MpYKHUHE C LEJbIO
(opMUpOBaHUS MIPEACTABICHUN 00 UCaIbHON MOJENN IPYKUHHOTO MasATHUKA.

3aKOH COXpaHEeHMsI SHEPTUU NPpHU KOoIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Habmronenue pesoHaHca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKmMuKym.

W3mepenne mnepuona CBOOOIHBIX KOJIEOAHUI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBHXKEHUS TeNa B X0/I€ KOJIEOaHH Ha yIIPYTrOM MOABECE.

M3y4yeHue nBUKEHUS HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHue PHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYIbI 3aTYXAIOMIMX KOJIEOaHUI.

HccnenoBaHue BoIHYKIEHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHpiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
uaeanpHOM KoisiebatenbHOM KOHType. Popmyna Tomcona. CBsi3b aMITUTY/bI
3apsiia KOHJAEHCAaTopa ¢ aMIUIUTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUU B UI€aJIbHOM KOJIe0aTEIbHOM KOHTYDE.

3aryxaromue JIEKTPOMAarHUTHBIC KoJIe0aHusl. BbIHYyX1I€HHBIE
AJIEKTPOMarHUTHBIE KOJeOaHusl.

[lepemenHbIi TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JeICTByIOIEE 3HAUYCHHWE CHJIBI TOKAa W HAMNpsHKEHUS MPH pasindHoil (opme
3aBUCHMOCTH NIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LI€NM CHUHYCOHJAJIBHOIO IEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHUN.

Wneanvupiii  Tpanchopmartop. IlpousBonactBo, mepemadya u moTpeOieHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKME PUCKHA MpU IPOU3BOJACTBE JJeKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS AJIEKTPOIHEPTHH B IIOBCEIHEBHOU KU3HH.



TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: IEKTPUUYECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpeaay.

Hemoncmpauyuu.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUM OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXalOUIKX 3JIEKTPOMATrHUTHBIX KOJIEOAHUM.

Mopenb 31eKTpOMarHuTHOTO FEHepaTopa.

BriHyX/1eHHBIE CHHYCOMIaTIbHBIE KOJIEOAHUS.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOTO
TOKA.

Pe3onanc mnpu moCIenOBaTENbHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

VY CTpoiCTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMATOpA.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, nadvopamopmsie padomuol, npaKmMuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpeMEHHOTO TOKA 4epe3 IMOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habmonenune 35eKkTpoMarHuTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMAZHUMHbLE G0JIHbI.

MexaHnueckre BOJIHBI, YCIOBHS HX pacrnpocTpaHeHus. llonmepeunsie u
IIPONOJBHBIE BOJHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHWsT W JUIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpaK€HHE, NpeJoMiieHHe, UHTepdepeHius u
nudpaxims.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B 3JIEKTPOMarHuTHOM BOJIHE.

CBoiiCTBa  DJIEGKTPOMAarHUTHBIX  BOJH:  OTPaXEHHE,  NIPEIOMIICHHUE,
noJisipu3aius, uHTepdepeHuns u qudpaxims.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHnEe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLIMIBI pagUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbl.



TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE INPUMEHEHHE: MY3bIKAJIbHBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neusp,
yIBTPAa3BYKOBasl THATHOCTHKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJIO0IBHBIX BOJIH.

KoneOGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabGmronenue orpakeHus: U NpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenninu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTHYECKUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIPpUMEHEHUE.

HabGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOM KOJeOaHU.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
pesoMIIeHUE, MOSIpU3aLns, AUPPaKIHsl, UHTEpPEepeHIus.

Oo6nHapyxeHue nHHPaAKPaCHOTO U YIALTPA(PHUOIETOBOTO U3ITyICHH.

Yuenuueckuii skcnepumenm, nadvopamopmsie padomuol, npaKmMuKym.

N3ydeHune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pPacIpPOCTPAHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHuil B
iockoM 3epkaie. Chepudeckue 3epkaa.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCONMIOTHBIN MOKa3aTeh
npesnomMieHuss. OTHOCUTENBHBIA MOKa3aTespb npejaomiieHus. [1ocTosHCTBO 4acTOThI
CBETAa M COOTHOILIECHHWE JJIMH BOJIH NIPH NEPEXOJE MOHOXPOMATHYECKOIO CBETA
4yepes3 rpaHully paszena IByX ONTUYECKUX CPEl.

Xon nmyueit B mpusme. Jucnepcust cseta. CrnokHBII cocTaB 0eloro cBeTa.
[IBeT.

[lonmnoe BHyTpeHHEEe OTpakeHHe. [IpenenpHbI yroyu MmojaHOTO BHYTPEHHETO
OTPAKECHMUS.

CobOuparomie W pacceuBaroniue JuH3bl. ToHkas suH3a. DoKycHOe
paccTosiHME M OINTUYECKas CHJia TOHKOW JIMH3bL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHusl TOHKON c(epudeckoil JTUH3BI OT €€ T€OMETPHUH U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

dopMyJia TOHKOM JIMH3bI. Y BEJIMYEHUE, JaBAEMOE JINH30M.



Xoja jy4a, MPOUIEAUIEro JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOM
onTtudeckoil ocu. llocTtpoeHume wu300pakeHW TOYKHM ¥ OTpe3Ka MpPSIMOU B
coOMparOIMUX ¥ PacCeUBAIONTUX JIMH3aX U UX CHCTEMaX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['na3 kak ontuyeckas
cucrema.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. HWuTrepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTephEpeHIIMOHHON
KapTHHE OT JBYX KOIEpPEHTHBIX HCTOYHUKOB. IIpuMmepsl KinaccuyecKux
UHTEPPEPEHIITMOHHBIX CXEM.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  TMAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IMPOIECChl: OYKH, Jyma,
nepucKkon, Qoroamnmapar, MUKPOCKOI, TPOSKIIMOHHBIA amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHAS ONITUKA, TU(PAKIIMOHHAS PEMIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre npeioMIIeHUsI CBETA.

HaGronenue mosiHoro BHYTpEHHETO OTpaxeHus. Moiens CBeTOBOIA.

HccnenoBanne xoAa CBETOBBIX IIYYKOB 4YEPE3  IJIOCKOMAPaJUIEIbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanre CBOMCTB M300pakeHUH B JIMH3aX.

Mopaenn MUKpOCKOMa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenre nBETOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3ydenne 1uppakimOHHON pEIIETKH.

Ha6monenue nudpakiinoHHOTO CHIEKTpa.

HaGmronenue nucnepcun cBera.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHME MONSPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

N3mepenue nokazaress npeioMIICHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSI OT BeliecTBa (Ha
pUMEPE KUJKUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yenune n300paXkeHUsI B CUCTEME U3 TUIOCKOTO 3epKaJia U JIMH3BI.



[Tomyuenue n300pakeHus B CUCTEME U3 JIBYX JIHH3.

KoHncTpynpoBanue TenecKONMUeCKUX CUCTEM.

Hab6monenue nudpakunu, naTepHEpeHINH U MOISIPU3ALUU CBETA.

W3y4yeHue nosspusaiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.
N3yyenue naTepPEepeHIINM JIa3epHOTO U3IIyYEeHHS Ha IBYX IEIsX.
Hab6monenue aucnepcnn.

Ha6monenue n uccnenoBanue AUQpakiinoOHHOTO CIIEKTpa.

W3mepenue IHbI CBETOBOU BOJIHBI.

[TonydyeHue criekTpa U3Iy4YEHUs] CBETOJMOAA MIPU NMOMOIIU TU(PAKIIMOHHON

PEIIETKMU.
Pa3znen 6. OcHOBBI crieIHAJILHON TEOPUU OTHOCHTEIbHOCTH.
['panuupl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl

CIIELIMAIbHON TEOPUH OTHOCUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal. [IpeobGpa3zoBanusi  JlopeHiia.
YcnoBue nOpuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeENJICHHE
BPEMEHU U COKPAILIEHHUE JIJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIBCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

TexHHUYeCKUue YCTpPOWCTBA M TEXHOJIOTMUECKHE IPOLECCHI: CITyTHUKOBBIE
MPUEMHUKHU, YCKOPUTEHU 3apSKEHHBIX YACTHII.

VYyeHndeckuil 3KCIIepUMEHT, J1a0opaTOpHbIe pabOThI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPrUM  PEIATUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI] B MATHUTHOM TOJIE).

Paznen 7. KantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOE TerioBoe HU3IydeHHUE (M3TydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemieHuss Buna. ['mnore3a [Inanka o kBaHTax.

®doToHbI. DHEPrUs U UMITYJIEC (HOTOHA.

dorordpdext. Onbitel A. I'. CronetoBa. 3akonsl poTodddexra. YpaBHEHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxaroulyr mnoBepxHocTh). OmbiTel I1. H.
JleGenena.

BounHoBbIE cBOMCTBA yacTul. BosHbl ne bponnsa. /{nuna BonHs! ae bpoia u
pasMmepbl 00JlacTH  JIOKaIM3alMU JBUXKYIeWcss dactuibl. KopmyckyinspHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka nzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPEneIEHHOCTEM
["eitzenoOepra.



TexHn4eckrue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CIEKTPOMETD,

dboTosnemeHT, (HOTONATYNK, TYHHEITBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIUO/.

Jlemoncmpayuu.
®dotodPpdekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanne 3akoHOB BHeMHET0O (poTodddekTa.

HccnenoBanne  3aBUCHUMOCTM  CONPOTUBIICHUS  IMOJYNPOBOJHUKOB  OT
OCBENIEHHOCTH.

CBeToauon.
Comnneunas Gartapes.
Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMuUKym.
HccnenoBanne Goropesncropa.
N3mepenne nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.
HccenenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHHUS.
Tema 2. @u3zuka amoma.
OnbIThl MO HCCIENOBAHUIO CTpoeHus aroMa. [lmaHerapHass mojenb aroma
Pesepdopna.
[Toctynatel bopa. M3nyyenue u nornomnieHrue GOTOHOB MpU MEPEXOAE aTomMa
C OJIHOTO YPOBHSI DHEPTUU HA IPYTOM.
Bunsl cnexktpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/aA.
CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cBeta. Jlazep.
TexHuyecknue yCcTpoHMCTBAa M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.
Jlemoncmpayuu.
Mopuenb onsita Pesepdopra.
Habmronenne nuHedyaTbix ClIeKTPOB.
YCTpONCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTULL.
Ornpenenenue QJIMHBI BOJHBI JA36PHOTO U3Ty4YECHUSI.
Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.
Hab6mronenue nmuaeityaToro crnekrpa.

HccnenoBanue crnekTpa pa3peeHHOr0 aTOMapHOro BOJAOPOJAa U U3MEpPEHHUE
nocrosiHHoi Punbepra.

Tema 3. Duzuka amomHo2o A0pa u INEMEeHMAPHBIX YACMUY,.

Hyxnonnas monens sigpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3oTonsl.

PanuoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIA M IMO3UTPOHHBIA OeTa-
pacnaj. ['aMMa-u3iydeHue.



3aKOH paJUOAKTUBHOIO pacnana. PaguoakTUBHBIE HM30TOIBI B IPUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO HU3Ty4YeHUs. BiusiHue pagnoakTUBHOCTH Ha KHUBbIC
oprauu3msbl. EctrecTBenHbIi QoH uznyuenus. JJozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.

Anepusie peakuuu. JleneHue u cuHTes sAaep. AnepHeie peakTopsl. [Ipobdiemsl
YOPABIISIEMOrO TEPMOSAIEPHOTO CHHTE3a. ODKOJIOTMYECKHE AaCHEKThl pPAa3BUTHSA
SIEPHON SHEPIETUKH.

Mertoapl perucTpaly U UCCIEA0BaHUS SJIEMEHTAPHBIX YACTHLI.

dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HbI U JICMTOHBI.
[IpencraBnenne o CtanaapTHON Moaenu. KBapk-ritooHHas MOAENb apOHOB.

®uzuka 3a npenenamu CrangapTHoul Moaenu. TéMHas Marepus U TEMHaA
DHEPIUsl.

EnauHcTBO u3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTUUECKUE MTPOLIECCHI: TIO3UMETP, Kamepa
Bunbcona, saepHbIii peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpaQuUsl.

Yuenuueckuii skcnepumenm, nadvopamopmsie padomuol, npaKmMuKym.

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3ydenue noriouieHus 0eTa-4yacTI] ATFOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUHM M aCTPOPU3UKH.

Otansl pa3BUTUS acTpoHoMuUU. [IpUkiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOoMUHU. [IpUMEHMMOCTb 3aKOHOB (U3UKH JUIsi OOBSICHEHUS MPUPOJbI
KOCMHUYECKHX 00BEKTOB.

Metoapl acTpOHOMHYECKHX HccienoBaHui. COBpPEMEHHbBIE ONTUYECKUE
TEJIECKOIIbI, PaJANOTENIECKOIbI, BHEATMOC(EpHasi aCTPOHOMHUS.

Bun 3Bé3nnoro neba. Co3Be3ausi, sSipKue 3BE3/bI, IUIAHETHI, UX BUIAMUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Hepruu CoJiHIla U 3BE3 .

3BE3/1bI, UX OCHOBHbBIEC XapaKTEPUCTUKHU. J[MarpamMma «CHeKTpaIbHbIA KIacc —
CBETUMOCTbY». 3BE3/bl TJJABHOW IIOCIJIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBbY» ISl 3BE3] TJIABHOM IOCJIENOBATEIBHOCTU. BHYTpeHHEe cTpoeHue
3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConaHua u
3BE3/. DTaIlbl )KU3HU 3BE3].

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenune um aBwxkeHue CoaHIA B
[Nanaktuke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AIpaAX
TaJIaKTHK.



Bcenennas. Pacmmpenue Beenennoii. 3akon Xab66ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Yuenuueckue naoniooenus.

HaGmonenust 3B€3AHOr0 HebGa HEBOOPYKEHHBIM IJIa30M C HCIOIb30BAHHEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl OTPEAENCHUs TOJ0KEHUsI HEOECHBIX 00OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHble co3Be3usi CeBepHOro mOJylIapus U sIpKHe
3BE3/IbI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TYMaHHOCTEH U 3BE3IIHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEJIMYHMH C UCIOJB30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEITHOCTH U3MEPEHHN (PU3UUECKUX BEIUYHH.
OneHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHME KOCBEHHBIX HW3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
bu3nYecKX BEJIWYMH, TPOBEPKAa MPEMIOKEHHBIX THUIOTE3 (BBIOOp H3 pPadoT,
OMMCAaHHBIX B  TEMATHYECKUX  pas3fenax «YUYEHHUYECKUH  IKCIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTUKYM)).

O0o01marnee mOBTOPpEeHHUeE.

O0o001eHne U cucTeMaTU3alusl CoOAepkKaHUs pa3AesioB Kypca «MexaHuKay,
«MonekynspHas pu3MKa U TEpMOJUHAMUKA», «DIEKTpoauHamMuKay», «Konebanus
U BOJIHBD», «OCHOBBI CIELMAIbHOW TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
buznka», «IEMEHThI ACTPOHOMHHU U aCTPOPUBUKID.

Ponpr ¢usmku u acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOW M 3TUYECKON cepax AesTENbHOCTH YEJIOBEKA, POJb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHON Hay4yHO KapTUHE MUpa, 3HAUYEHUE ONMHUCATEIbHOM,
CUCTEeMATU3UPYIOIIeH, OOBSICHUTENbHOW U  MIPOTHOCTHYECKOW  (PyHKUMH
buznyeckoil Teopuu, poib HU3NUECKON Teopuu B (HOPMUPOBAHUH TPEICTABICHUN
0 (Qu3MYecKoil KapTUHE MHUpPA, MECTO (U3UYECKON KapTUHBI MUpPA B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIE CBA3H.

Wzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCSI C YUETOM COJIEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemusie NOHAMUS, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HanuA: SIBICHWE, Hay4yHbId (DakT, TUNoTe3a, (pU3NYECKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENIbHBIE TPUOOPHI, ITUBpoBas JabopaTopusi.

Mamemamuxka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTrOHOMETPUYECKHE
(YHKIUM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUUECKOE
TOXJE€CTBO. BEKTOpBI M MX IMPOEKIUU HA OCHU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[TpousBoaubie snemeHTapHBIX (QyHkumid. [Ipu3Haku momoOUs TPEyroJIbHUKOB,
oTpe/ieTIeHUE TUIONIAIN ITOCKUX GUTYp U 00BEMA TElI.

Buonozua: >nextpuueckue SBICHHUS B KUBOM IpUpoJie, KoseOaTeslbHbIE
JIBIKEHUS B JKMBOM IIPUPOJE, DKOJOTMYECKME PHUCKHM IIPU INPOU3BOJICTBE
IIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKPYXKAOLIEH  cpensl,
yJIbTPa3BYyKOBasi JHMArHOCTUKAa B MEIULIMHE, OINTHYECKHE SBJIECHHUA B KUBOU
IpUPOJE.

Xumua: CTpOEHUE aTOMOB Y MOJIEKYJI, KpUCTAJUIMYECKask CTPYKTypa TBEPABIX
T€JN, MEXaHU3Mbl OOpPa30BaHMs KPUCTAUIMYECKON PpEIETKH, CHEKTPAIbHBIN
aHam3.

I'eocpagpua: marHuTHBIE TONAKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYA,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TPUMEHEHHE TIOCTOSHHBIX MAarHMTOB, JJEKTPOMAarHUTOB,
3IIEKTPOJIBUraTeNb SIKOOM, reHepaTrop MEPEMEHHOro TOKa, MHAYKLHUOHHAs Iedb,
JMHUM 3JIEKTpoNepeay, 3JIEKTPOJABUTaTENb, pajgap, pPaIuONPUEMHUK, TEIEBU30D,
antenHa, tenepoHn, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKa B TEXHUKE,
IPOEKLMOHHBIN amnmnapaT, BOJOKOHHAs ONTUKA, COJHEYHas OaTapes, CIIyTHUKOBBIE
IPUEMHUKH, JIEpHAs JHEPIreTUKA U SKOJIOTUYECKUE aCIIEKThI €€ PA3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMUS Yy4yeOHOro mnpeaMera «Du3nkay
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YyYaronInXxcsi pyKOBOJCTBOBATHCA
chOopMUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIN, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B MPOLECCE pEANM3allii OCHOBHBIX HAIPaBICHUN
BOCHIUTATEJIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTh TPAXKMAHCKOW  MO3UIIMM  OOYYArOIMIETOCsS  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJI€HAa POCCUIICKOr0o 00I11eCTBAa;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUECKMX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOliecTsa, y4yacTBOBaTbh B CaMOYINpaBIeHHMM B 00pa3oBaTelibHON
OpraHM3allly;

e YMEHHME B3aMMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e c(hopMUPOBaAHHOCTD POCCUICKOMN IpaXXIaHCKOMN UIEHTUYHOCTH,
MaTpUOTU3MA;

e IEHHOCTHOE OTHONIEHHWE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1acT (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHMUS;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIUIO ¥ MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIbHOCTU YUEHOTO;

e OCO3HAHHUE JMYHOIO BKJIA/Ia B MOCTPOECHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PU3MIECKON HAYKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuHbiM chepam npodecCHOHATBHON e TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3UKOW U TEXHUKOM, yMEHHE COBEpIIATh
OCO3HAHHBIA BEIOOP OymyIien mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CamMOOOpa3OBaHUIO B
oOnactu (pU3MKHU HAa IPOTXKEHUU BCEH KU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE IJ100aIBHOTO
XapakTepa dKOJOTHYECKHUX IpodiieM;

IUIAHUPOBAHWE WM OCYLICCTBICHHUE ICHCTBUI B OKpPYXAlOLIEH cpele Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHne ONbITa AESATEIbHOCTH DKOJOTMYECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (hU3HKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHUE IEHHOCTH HAYYHOU JEATEeIbHOCTH, TOTOBHOCTh B TPOIECCE
U3Y4CeHUS (PU3NKH OCYIIECTBISATh NPOEKTHYI0 W HCCIEI0BATEIBCKYIO
NeSITEIbHOCTh MHIWBUyaTbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
Ba3oBble Jjornueckue A1eiicTBHA:

CaMOCTOSITeNIbHO  (OPMYyJIMpOBaTh M aKTyaJlU3UpoOBaTh  MpodieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LUENH JEATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3HYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbl ¢ YUETOM aHAIM3a UMEIOIIHUXCSA
MaTepHabHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATEIBHOCTb, OLEHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LIENSIM, OLIEHUBATh PUCKU MOCIEACTBHM 1EITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX POOIIEM.

Ba3oBble uccieaoBaTe/ILCKHeE TeHCTBUA:

BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJAMHU
(bu3nYeCcKO HAYKH;



BJIAJETh HAaBBIKAMH  y4e€OHO-HCCIICIOBATEIILCKON | MIPOEKTHOMN
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3amad  (U3HIEeCKOTro
COJICpKaHMsl, TPUMEHECHUIO PA3JIMUYHBIX METOIO0B MO3HAHMUS;

BJIQJIETh BHUJAAMHU JACSATEILHOCTH II0 TOJYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMUHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JTaHUH YYEOHBIX MPOEKTOB B OOJIACTH
busukuy;

BBISIBJISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3UPOBaTh 3ajauvy,
BBIJIBUTAaTh THUIOTE3Yy €€ pEelIeHUs, HaxXOJIUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTPbl U KPUTEPUU
pEIICHMS;

aHAJU3UPOBATh TIOJYYEHHBbICE B XOJI€ PCIICHHS 3aJaud Ppe3yJbTaThl,
KPUTHYECKH OLICHUBATh X JOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYJIHPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHON
JESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKY;

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TMEPEHOCUTh 3HaHHWS TI0 (U3MKE B MPAKTUYECKYH0 00JIacTh
JKM3HEIEITEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIEC UJICH, MTPE/jIaraTh OPUTMHAIIBHBIC MTOX0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIUE aJTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ unpopmaunmeii:

BJIa/IeTh HAaBBIKAMHU MOJIydeHHUs MHGOpManMU (PU3NUIECKOTO COACPIKAHUS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHaJIM3, CUCTEMATHU3AlMI0 U HHTEPHpEeTalnio UHPOPMALMHU Pa3IUYHBIX
BUJIOB U (hOPM TNPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh CPEACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAllMOHHBIX
TEXHOJIOTMA B  pPEIIEHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ CcoOJoJleHneM TpeOOBaHUN HSPrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKeHHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMS B Pa3IMYHBbIX (hopmarax c
y4€TOM Ha3HaueHus uHGOpPMAIMU U LEJIeBOM ayAuTOpUHU, BBIOUpas
ONTUMANIbHYIO POPMY MPE/ICTABIICHUS U BU3yaJIU3all1H.

KoMMyHMKAaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiCTBHA:



OCYIIECTBIISATh OOIIEHHE HAa Yypokax (GU3MKH U BO BHE-YPOUHOMU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MJIMKTHBIX CUTyalludi © CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOUKY 3PEHHS C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPEJACTB;

IIOHMMAaTb W MUCIOJB30BATh  IPEUMYILIECTBA  KOMAHIHOM W
WHIUBUyaIbHON paboTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBHM C YYETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAXKIOTO YJIEHA KOJIJIEKTUBA;

IPUHAMATh LE€JIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBAaTH U
KOOPAMHUPOBATh JEUCTBUSA 110 €€ JOCTHIKEHHUIO: COCTAaBJIATH IUIAH
JNEeUCTBUH, pacrpeaessaTh POIM ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJAa M KaXXJAOT0 y4aCTHHMKA KOMaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[Ipe/ularatb HOBBIE IIPOEKTHI, OLICHUBATH WJAEU C IO3ULUU HOBU3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyallusiX, TMpOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHUILIMATUBHBIM.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO ~ OCYILECTBIIATh  IO3HABATEIbHYIO JIESITEIBHOCTh B
obrmacti (U3MKA W ACTPOHOMHHU, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMyIMpOBaTh COOCTBEHHBIE 33/a4H;

CaMOCTOSITEJILHO COCTaBJISITh IJIaH PEUICHUs PACUETHBIX U KAYECTBEHHBIX
3a/a4, TJIaH BBITTOJHEHUS MPAKTUYECKOU PabOThl ¢ YYETOM HMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHUH;

JeJaTh OCO3HAHHBIA BHIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ceOs
OTBETCTBEHHOCTbH 32 PEIIICHHE;

OTICHUBATH MIPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO APYIUIIMH B OOJACTH
(GbU3UKHM, MOCTOSHHO IOBBINIATh CBOM OOpa3oBaTEIbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallsIM, BHOCUTh KOPPEKTUBBI B AEATEIbHOCTb,
OLICHHBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JEHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OIEHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIUX MpPU aHAJIU3E PE3YJbTaTOB
JIEATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIUX MpPU aHAJIU3E PE3YyJbTaTOB
JIEATCIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B mporiecce HoCTHXKEHMSI JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHHS IMPOTPAMMEBI 10
buszuKe [IT  ypOBHA CpeaHero oOmiero oOpa3oBaHuWs Yy OO0y4Yaromuxcs

COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, peAnoIararonmii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS PA3BUTHs COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHC K
OMOIMOHAILHBIM W3MEHEHUSIM W TPOSBISATh THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEN MOTHBAILIMM, BKIIOYAIONIEH CTPEMIIEHHE K JOCTHXKEHUIO LIeTU
U ycCliexy, ONTUMHU3M, THUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, YYHTHIBATh €r0 TMPHU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTb  BBICTPAUBATh
OTHOIIEHUSI C JPYTUMHU JIIOJBMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemnaTh KOH(QIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenus B 11 Knacce mpenMeTHbIE pe3yNbTaThl HAa YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

NOHMMATh POJb (PUIUKK B  IKOHOMUYECKOHW, TEXHOJIOTHMUYECKOM,
COIMAIbHOM U 3THYECKOU cepax NeaTeNTbHOCTH YeJOBEKa, POiIb U MECTO
GU3UKKM B COBPEMEHHON HAy4yHOW KapTUHE MUpPa, pOJib aCTPOHOMUM B
NPAKTUYECKOM JIESITEIbHOCTM 4YEJOBEKa W JaJbHEHMIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHUE ONHCATEIbHOM, CUCTEMATU3UPYIOILEH,
OOBSICHUTENILHOM U TMPOTHOCTHYECKON (YHKIMNA (PU3MUECKON Teopum —
ANEKTPOANHAMHUKH, CHEHHAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
bu3uku, poib (puznyeckod Teopurd B GOPMHPOBAHUU TMPEICTABICHUN O
duznyeckoil kKapTuHEe MUpPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIEHUI O IPUPOE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJenel (Qu3nueckux Ten u
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIEOAHUs, MAaTeMaTUYECKUN MAasTHUK,
WJICATIbHBIA TNPY>KUHHBIA MAsTHUK, TAPMOHHWYECKUE BOJIHBI, WJCAJBbHBIN
KOJIe0aTEeNbHBIN KOHTYD, TOHKAs JIMH3a, MOJIeNIeH aTOMa, aTOMHOTO spa U
KBAaHTOBOW MOJIEJIN CBETA;

paznuyath yCIOBHUS (TpaHMIlbl, OOJACTH) TPUMEHUMOCTH (DPU3MUECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB W
OTPaHUYEHHOCTh UCIIOIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHHUS,
UCIIOJb3Yd OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHEIUaJbHOM  TEOpUH  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOTO  3apsAna, cuina Awmnepa, cwia JlopeHua, 3akoH
IIEKTPOMAarHUTHOM  WHAyKuuu, npaBuino  Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOM UENU CO CKOPOCTHIO
U3MEHEHHUS]  CHJIBl  TOKa,  NOCTYyJIaTbl  CHEUUAJbHOM  TEOpUHU
OTHOCUTEIBHOCTU DUHIITEITHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MIPOLIECCHI U SIBICHUS, UCIIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  ¢u3uku  (ypaBHeHHMEe  OWHIITEHHA Ui
dboToapdexra, mnepBbld U BTOpOW TMocTydarsl bopa, mOpUHLIMI
COOTHOIIICHHUST HeomnpeaenéHHocTel ['eizenOepra, 3aKOHBI COXpPaHEHUS
3apsAI0BOTO U MacCOBOTO YHCEN M SHEPIUU B SIACPHBIX PEAKUUAX, 3aKOH
PaIMOaKTUBHOIO paclaja);

OMUCHIBaTh (PU3NYECKHE TMPOIECChl U SIBJICHUSA, HUCIOJIb3YS BEJIUYUHBI:
HaIpsKEHHOCTD JJIEKTPUYECKOTO MOJISA, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh ITOTEHUUAJIOB, DJIEKTPOJABWXKYILAs CUJIA, HMHIAYKIUA
MAarHMTHOTO TMOJsl, MarHUTHBIM TMOTOK, cuia AmIepa, UHAYKTUBHOCTb,



IEKTPOJBIKYINNAST CUJIA CAMOWHIYKIIMHM, JHEPTUs MAarHUTHOTO IIOJIS
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN WMITYJIbC, TIOJTHAs DHEPTHs,
OHEPrus TIOKOS CBOOOJHOW 4YAaCTHUIIBI, DHEPTUS W HUMIYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsifi A]ipa, SHEPTHS CBSA3M S/APa;

OOBACHATH  OCOOEHHOCTM  MpPOTEKaHWs]  (U3HYECKUX  SIBJICHHI:
AJIEKTPOMArHUTHASI UHIYKIINS, CAMOWHIYKITNS, PE30HAHC, HHTEPPEPECHITHS
BOJH, Judpakmus, JIUCIIEPCHUsS, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dbotoanektpudeckuii 3hdext (pororddekr), ampda- m Oera-pacnaabi
aqep, raMMa-usilydeHue sjep, (pu3nyeckue NPUHIUIBL CIEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

OTIpEIETISATh HAMpaBICHWE WHIYKIIMM MArHUTHOTO TIOJISI TIPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3/1aBAEMOE TNIOCKUM 3€pKaJIOM, TOHKOMN JTMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOTIOJIATAIOIINE ACTPOHOMHUYECKUE TOHSATHS, TEOPHUH U
3aKOHBI I aHaIM3a ©W OOBICHEHHWS (PU3WYECKUX  MPOIECCOB,
MPOUCXOMSIIUX B 3BE37AaX, B 3BE3MHBIX CHCTEMaX, B MEKTATAKTUICCKOM
cpene; ABWKEeHHS HeOSCHBIX Tell, DBOJIIONNH 3BE31 U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHH C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHH, TP O3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IMOJIYYEHHON  3aBUCHUMOCTH
bu3nueckux BEIUMYMH B BHUAE TIpaduKkoB ¢ Y4YETOM aOCOJIOTHBIX
NOTPENIHOCTe  M3MEPEHM, Jenarb  BBIBOABI IO  pe3yjibTaTam
UCCJIeI0BAHNUS;

MPOBOJIUTH KOCBEHHBIC H3MEPEHHUS (U3UYECKUX BEIUYHMH, MPU OTOM
BBIOWPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OLICHUBATh a0COJIIOTHBIC U
OTHOCUTEJIbHBIE MOTPEIIHOCTH NPSIMBIX 1 KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPETI0KEHHON TMIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCTICPUMEHTAILHYIO YCTAHOBKY, aHATN3UPOBAThH
MOJIYYCHHBIC PE3yNbTaThl U JIEJaTh BBIBOJ O CTaTyce MPEIIOKEHHON
TUTIOTE3HI,

OMUCHIBATh METO/IbI MOJYYEHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;
coOmro1aTh MpaBuia 0€30MacHOro TpyAa MpU MPOBENCHUHM MCCIEIOBAHUN
B paMKax ydeOHOro »OKCIEpPUMEHTa, IMpakTUKymMa U  y4eOHo-
WCCJICMOBATENILCKOW W TPOEKTHOW NIEATEILHOCTH C HCIOJb30BAaHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pyAOBAHUS;

pemaTh pacy€THbIE 3aJlayd C SBHO 3aJlaHHOM M HESIBHO 3a/JlaHHOMU
dbu3nueckoil MOJENbI0: HAa OCHOBAaHWM aHAlM3a YCJOBHUSL BbIOMPATH
dbu3ndecKkue MoJeIN, OTBEYarolmue TPeOOBAaHUSAM 3a/adud, MPUMEHSTH



(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3UUECKUX TEOpUi
OpU  HCIOJB30BAaHUM MaTEeMaTHUYECKUX METOJOB pELIeHUs 3ajaad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHUHM MMEIOIIMXCS TaHHBIX, aHAJTM3UPOBATh
PE3YNBTaThl U KOPPEKTHUPOBATH METOJBI PEIICHUS C YIETOM TOTYyYEHHBIX
PE3YIIbTATOB;

pemiath KayeCTBEHHbIE 33aJaud, TPEOYIOUIMEe NPUMEHEHHUS 3HaHUM W3
pa3HBIX pa3aeNoB Kypca (PU3UKU, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
NIPEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHYECKYIO
IIETIOYKY pacCyKJIeHUI C ONOPOI Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U QUBNYECKHUE SBICHHUS,

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOIUTH TIPUMEPHl BKJIAJa POCCHUCKUX U 3apyOekKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAIOILIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
JESTEIIbHOCTH 4YEJIOBEKa, CBA3AHHOW C (PU3NYCCKUMHU TPOIECCAMU, C
TIO3UITNI SKOJOTHIECKON 0€30TIaCHOCTH, MPEACTABICHUH O pallMOHATFHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN
HAyKM M TEXHOJOTMH JUIs JalbHEWIIero pa3BUTHUA YEJIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3JInuHbIe CIOCOOBI pabOThl ¢ MHpOpMaIen (U3NIECKOro
CONIEpP)KaHUs C HCIOJB30BAHMEM COBPEMEHHBIX HWH(POPMAIMOHHBIX
TEXHOJOTHM, MPU 3TOM HUCIHOJIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHM JJi1 TIOWMCKa, TepepabOTKH U TPEIbSIBICHUS Y4EOHONW H
HAYYHO-TIOMYJISIPHON MH(OpMaIK, CTPYKTYPUPOBAaHUS U WHTEPIIPETAIINH
uHPOpMAIIMU, TOJNYYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJIy4aemMyr0  HMHQOpPMAIMIO W  OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINU;

TIPOSIBIISITH OpraHHU3aIlOHHBIC " MIO3HABATEIIbHBIC YMCHUSI
CaMOCTOSITEILHOTO ~ MPUOOPETCHHsST  HOBBIX 3HAHMKA B TIPOIECCE
BBITIOJTHEHHSI IPOCKTHBIX U yU€OHO-UCCIIEI0BATENLCKUX paboT;

paboTaThb B TpyMIE C HCIOJIHEHHUEM pa3jIHYHbIX COIMAIBHBIX POJEH,
TUTAHUPOBATh PabOTy TPYMITBI, PAIMOHATFHO PACIPEACIsATh ACITeIbHOCTD
B HECTaHNAPTHBIX CUTYaIMsIX, aJIeKBATHO OIICHUBATH BKIJIAJ]l KaXXJOTO U3
YYaCTHUKOB TPYIIIBI B PEIICHUE paccCMaTpUBaeMOil MpoOIeMbL;



e TMPOSBIATH MOTUBALIMIO K OyAymiei mpodeccrnoHanbHON NeSTENbHOCTH MO
CHEIHUATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOduIIs.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Kontponbnbsie  IlpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
1.1 MaruuTHO€ nosie 14
1.2 DneKTpoMarHuTHast UHIYKIUS 13 1
Hroro no pasneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneGaHus 10
2.2 DJeKTpOMarHuTHbIE KoJeOaHuUs 15
)3 MexaHnuyeckre U 3JeKTPOMarHUTHHIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazaeny 5
Pa3nesn 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOITHOBOM Ayasin3m 15

4.2 ®usuka aroma 5

4.3 ®u3nka aTOMHOTO Ipa U MJIEMEHTAPHBIX 5




HacCTHIl

Hroro no pazneny

25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNeMEeHTHI aCTPOHOMUH U aCTPOPHU3UKHI 12
Hroro o pazneny 12
Paznen 6. PU3HUECKHUI MIPAKTUKYM
6.1 @u3NYECKU IPAKTUKYM 16 16
Hroro no pazneny 16
Paznea 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus 1 0000mmenne
71 IIPEIMETHOrO COACPKAHMSI U OIbITA 15
’ JEeSITeTLHOCTH, TPUOOPETEHHOTO MPU
u3yueHnu kypca ¢usuku 10 — 11 kmaccon
Uroro no pazneny 15
PesepBHOE Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE
11 KJTACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
HU3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

B3aunMoelicTBUE ITIOCTOSIHHBIX MArHUTOB U
MIPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe.
['mnore3a Amnepa

Bekrop MarautHO#M nHayKImu. [TpuHuun
CyNEepHO3UIIMU MAarHUTHBIX MoJen. JInnun
MarHMTHON UHIIYKIIUU

MarsuTtHO€ 110J1€ IPOBOJHUKA C TOKOM.
OnbIT Opcrena

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb

Pemrenue 3agau

IIpumenenue 3akoHa Amnepa.
DeKTpou3MepHUTEIbHbIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBJIE€HUE U MOIYJIb.
JIBro>keHUE 3apsiKEHHOM YacTHUIIbI B
OZ[HOpOI[HOM MAardmTHOM II0JIC

Pemrenue 3agau

PaGora cunbl Jlopenia

Pemrenue 3agau

11

Mar»auTHoe 1oJIe B BEIIECTBE.
deppOMarHeTuKy, napa- U JMaMarHeTHKU

12

OcHoOBHBIE CBOMCTBa (heppPOMArHETUKOB.




[Tpumenenue GpeppoMarHeTHKOB

13 Pemrenne 3agad mo reMme "MarautsHoe mose"

14 Pemenne 3amad no reme "MaruautHoe nose"

15 SIBiIeHME YIEKTPOMArHUTHOM UHIYKIUU.
[ToTok BeKTOpa MAarHUTHOM MHIYKLIUU

16 OJ1C uHayKmu

17 3aKOH AJIEKTPOMATHUTHON UHAYKIIUU
Qapanes

18 Buxpesoe anexktpuueckoe nose. Toku Dyko

19 O/1C uHAYKIMH B JBUKYLIUXCS
MTPOBOTHUKAX

20 Pemenue 3agau

21 [IpaBuio Jlenna

” NunyktuBHOCTh. KaTyiika HHAYKTUBHOCTH
B IICIIM ITIOCTOSIHHOI'O TOKA

” Ssnenne camonHaykuuu. JJ1C
CaMOMHAYKITUU

24 DHeprusi MarHUTHOTO MOJIsl KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

25 Pemenue 3amau

26 O06001IeHre 1 cUCTEMAaTU3aLMs 3HAHUI 110
Teme "DIeKTpoauHaMuKa"

7 KonrponbHas pabora o Teme
"OnekTpoauHaMuka"

)% KoneobarensHas cucrema. CBOOOIHEIE
kosnebanus. ['apmMoHnyeckue KoebaHus

29 Kunematnueckoe u JuHaAMHYECKOE




OIHUCaHKE KOJIeOaTEIbHBIX I[BI/I)KCHI/II\/'I

DHepreTudeckoe onucanue. BeiBos
JUHAMHWYCCKOI'O OIMMCaHUusA I‘apMOHI/I‘-IGCKI/IX

30 KoJe0aHui U3 UX SHEPreTUIECKOrO U
KHHEMAaTUYECKOTO OMUCAHUS

31 Awmruutyna u asza konedbanuit
[lepuon u yacrora Konebanuid. [lepron
MaJIBIX CBOOOIHBIX KOIeOaHui

32 MaTeMaTU4ecKoro MasTHuka. [lepuoy
CBOOOIHBIX KOJIEOAaHUHN TIPYKUHHOTO
MasiTHUKa

1 3aryxatomue Konebanus. BeiHyx1eHHbIe
koseOanus. Pezonanc

34 ABTOKONEOaHUs

35 Pemrenue 3agau

36 VYpoxk-koHpepenuus "MexaHnueckue
Kosie0aHUs B MY3bIKAIbHBIX HHCTPYMEHTaX"

37 O06001IeHrEe 1 cUCTEMAaTU3aLMs 3HAHUI 110
teMe "MexaHuueckue koneOaHus"

18 DIEKTPOMArHUTHBIE KOJICOAHMUS.
KonebaTenpHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMILTUTYIbI

39 3apsifia KOHJIEHCATOpa C aMIIUTYAON CHIIbI
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEHHs SHEPTUU B UACATHHOM
KOJIeOaTeIbHOM KOHTYpE

A1 3aryxarolue 3JIeKTPOMarHuTHbIE

KoJjieOaHus. BeIHYK/IeHHbBIE




SJICKTPOMArHMUTHBIC KoJIEOaHM

[Tepemennsblii TOk. Pe3uctop u KoHAEHCATOP

42 B LIETIH IEPEMEHHOI0 TOKa

13 Karymika uHIyKTUBHOCTH B LIENTU
MEPEMEHHOT0 TOKa

44 3axoH OMa 1 IEKTPUYECKON Lienn
MEPEMEHHOT0 TOKa
MouHOCTh NEPEMEHHOTO TOKA.

45 AMIITUTYHOE U AEHCTBYIOLIEE 3HAUEHUE
CUJIBI TOKA U HAIPSKEHUS

46 Pe3oHaHC B aeKkTpUyuecKoil enu

47 Pemenue 3agau
WneansHblif Tpancdopmatop.

48 [TpousBoacTBO, Mepenaya U MOTpedIeHNE
JIEKTPUYECKON SJHEPTUU
DKOJOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anekTposHepruu. KyneTypa ucnonab3oBanus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemenue 3anau

51 Pemrenue 3agau

57 O06o001IeHre U cHCTeMaTU3alus 3HAaHUN 10
TeMe "DIeKTpOMarHuTHbIC KojieOaHus"

53 MexaHuyeckue BOIHbIL. XapaKTepUCTUKHU
MEXaHUYECKHUX BOJH

54 CBolicTBa MEXAaHMYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 HNudpaszsyk u ynerpassyk. lllymoBoe




3arps3HEHNE OKPYXKAIOIIEH cpeibl

57

Pemrenue 3agau

58

3JICKTpOMaFHI/ITHI>Ie BOJIHEI. I/ISHY‘-IGHI/IG
SJICKTPOMAardHuTHBIX BOJIH

59

OHeprus MeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

60

[[Ikana 3meKTpPOMarHMTHHIX BOJIH.
[IprMeHeHue IeKTPOMAarHuTHBIX BOJIH B
TEXHHUKE U OBITY

61

[TpuHIKIIBI PaTUOCBS3U U TEICBUACHUS.
Paagunonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

62

KonTpomnpHas padora no teme "Konebanus
Y BOJIHBI"

63

Caert. 3aKOH IPSIMOJIMHENHOTO
pacnpocTpaHEHUs CBETa

64

Pemrenue 3a1a4 Ha MpUMEHEHNE 3aKOHA
MPSIMOJIMHEHHOTO pacipOCTPAHEHUS CBETa

65

Otpaxenue ceera. Inockoe 3epkaio.
Codepuueckoe 3epkaio

66

[Tpenomnenue cBeta. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN [10Ka3aTeNb IPETOMIICHHUS.
IlonHoe BHyTpEHHEE OTpaKECHUE.
IIpenenbHbIl yro MOJIHOTO BHYTPEHHETO
OTpaKEHHUS

67

Pemenne 3a1a4 Ha IPUMCHCHUEC 3aKOHOB
OTpaXXCHUSA U MMPCIIOMJICHHU CBCTA

68

Xop nydei B mpusme. Jlucnepcus cera.




CnoxxHbIi cocTaB Oenoro cera. L{BeT

JIunzpl. ®OKYyCHOE PacCTOSTHUE U

69 ONTHYECKasl CUJa JINH3BI

70 [TocTpoenue n3o0pakeHUH B IMH3AX U X
cUCTeMax. YBeJIMYeHHE JTUH3bI
Pemenue 3agau Ha noctpoeHue

71 M300paXKEHUH, MOTy4aeMbIX C TIOMOIIIBIO
JIUH3

72 ['ma3 kak onruyeckas cucrema

7 Pemenue 3agau. [Ipenensr npuMeHUMOCTH
F€OMETPUYECKON ONTUKHU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus ceeta

76 WuTtepdepenius crera

77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
Ha0II0/IeHUsI MAKCHUMYMOB U MUHUMYMOB

78 Pemrenue 3agau

79 [Tpumenenue uHTEpHEpEeHIINN

80 Hudpakius cera

81 Judpakunonnas pemérka. Y cioBue
HaOII0/IEHUS TJIABHBIX MAaKCUMYMOB

82 Pemrenue 3agau

23 [TonepedyHOCTh CBETOBBIX BOJIH.
ITonspusanusa ceera

84 Pemrenue 3agau

85 CBeToBbIE ABJICHUS B IPUPOJIE

86 O06o001IeHre U cHCTeMaTU3alns 3HAaHUN 10




Teme "Ontuka"

87 Kontponbras padota nmo teme «OnTHKa» 1
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JIEKTPOIMHAMUKHU U 1
MPUHIIUIT OTHOCUTEJIbHOCTH

29 ITocTynatsl cieliuaibHOU TEOPUU 1
OTHOCUTEIbHOCTH
[IpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAIL.
[TpeobpaszoBanus JlopeHna. YcnoBue

90 MPUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHHU U
COKpaIlleHHE JITTUHBI

91 DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON |
YaCTHUIbI

9 CBs3b MACChI C SHEPTUEH U UMITYJIHCOM |
PENATUBUCTCKON YaCTHUILIBl. DHEPTUS TOKOS

93 PaBHOBeCHOE TENIOBOE U3ITYyUEHHE 1

94 3akoH cMenieHusa Bruaa 1

95 ['unoreza M. Ilnanka o kBanTax. ®oToHbI 1

96 DHeprusi U UMIyJbC poToHa 1

97 ®otordpdext. Onpitel A. I'. Cronerona. )
3akonbl Gpororpdexra

08 VYpaBuenue DiiHmrelHa 11 GoTordexTa. 1
"Kpacnas rpanuna" ¢potospdexra

99 JlaBnenue cBeta. OnbiTel [1. H. JIeObenera 1

100 BoiHoBEIE CBOMCTBA YaCTHIL 1

101 Bounnbl ne bpoiind. [[nmuHa BosHbI 1€ 1




Bpoiinst u pazmepsl 00J1aCTH JOKaIH3aUN
JIBHKYILEHCS 4aCTULLBI

102 KopnyckynspHO-BOITHOBOM Ayasin3m

103 Judpakius 21eKTpOHOB Ha KpUCTaJIax
Crnenunduka u3MepeHnuil B MUKPOMHUPE.

104 CooTHollleHUs HeOoIpeAeIEHHOCTEN
Ieiizenbepra

105 Pemenue rpadguveckux 3amaq

106 Pemienue pacu€THbIX 3a1a4
Kontponbras padota mo temam: "OCHOBBI

107 CTO", "KopmyckyspHO-BOJIHOBOU
nyanusm"

108 OnbIThI 110 UCCIIEAOBAHUIO CTPOEHUS aTOMA.
[Tnanerapnas moxens aroma Pesepdopaa

109 [TocTynarter bopa

110 Bunsl ciektpoB. CrieKTp YpOBHEUM SHEPTUM
aToMa BOJIOpoAa

11 CrioHTaHHOE M BBIHYKJIEHHOE U3ITy4YeHUE
cBeTa

112 Jlazep
Hyxnonnas moxens siapa ['elizenOepra-

113 HBaneHko. 3apsia 1 MacCOBOE YUCTIO sApa.
N3oTonel. PagnoakTuBHOCTH
3aKOH paIn0aKTUBHOTO pacnana. CBoicTBa

114 MOHU3UPYIOLIETo u3nydeHus. Biusuue
PaZOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
Jlozumerpus

115 OHeprus cBA3M HYKJIOHOB B siipe. SlnepHble




cuibl. JledexT maccrl siapa. SnepHbie
peaknuu. Snepusie peakTopsl. [Ipobiemsl
YIPaBISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHE ACTIEKThI PA3BUTHS IAECPHOM
SHEPIreTUKHU

116

MeTo1bl perucTpanuy U UCCIIEI0BAHUS
aJIeMEeHTapHBIX YacTuil. OyHTaMeHTAIbHBIC
B3aUMOJICUCTBUS. bapnoHbI, ME30HBI U
nentonsl. [IpencraBinenue o CtangapTHOM
Mozenu. KBapk-riitooHHast MOJIeb aipOHOB

117

®dusuka 3a npeaenamu CtannapTHON
Mojenu. TéMHas matepust U TEMHas
sHeprusi. EquHCTBO (U3MYECKON KapTHHBI
MHpa

118

Oransl pa3BUTHS aCTPOHOMUHU. 3HAUEHUE
aCTPOHOMUU

119

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU IS
00BSICHEHUS IPUPOJIBI KOCMUYECKHX
00BEKTOB. MeTOIbI aCTPOHOMUYECKIX
HCCIICIOBAHUH

120

CoBpeMEeHHbIE ONITUYECKHE TEJIECKOTIBI,
panmoTenecKonbl, BHEaATMOC(hepHas
acCTPOHOMHUS

121

Bun 3Bé3nH0T0 HeOa. Co3Be3us, spKue
3BE3/IBI, INTAHETHI, UX BUAMMOE IBIIKCHUE

122

Comnueunas cucrema. Comnure. Conaeunas
akTUBHOCTb. VcTounuk sHeprun CosiHLIA U
3BE3]T




123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
Juarpamma "crieKTpanabHbINA KIacc —
CBETUMOCTB"

124

3B€3£[BI rJ1aBHOM MMOCJICA0BATCIbHOCTHU

125

Bnytpennee crpoenue 38€31. CoBpeMeHHbIE
MIPEACTABIICHUS O MPOUCXOKICHUU U
spostronny CoJIHIA U 3BE3. DTalbl )KU3HU
3BE3]

126

Muneunsbiit [1yte — Hama ["anmaktuka. Tumsl
rajlakTUK. UEpHbIE IIPHI B SApax TajJaKkTUK

127

Bcenennas. Pacimpenue Beenennoii. 3akoH
Xab606ma. Teopust bonbioro B3pbIBa.
PennkroBoe u3nydenue

128

MacmraGHast cTpykTypa Beenennoii.
Meraranaktuka

129

Hepeménnsie mpo6iieMbl aCTpOHOMUU

130

@u3NYeCKUil IPAKTUKYM 110 TEME
"HccneaqoBaHue MarHUTHOT'O TI0JIS
MMOCTOSSHHBIX MarHUTOB' MJIK
"HccnenqoBaHue CBOMCTB
dbeppomarneruko" ninu "MccnenoBanue
JNEUCTBUSA MOCTOSTHHOTO MarHuTa Ha pamKy ¢
TOKOM"

131

®uU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue cunbl Ammnepa" unu "M3yuenne
3aBUCUMOCTH CHJIBI AMIIepa OT CUJIbI TOKa"
i "OnpeneneHue MarHuTHON MHITYKIIMU
Ha OCHOBE U3MEpPEeHUs CUIIbl AMriepa"




132

@u3NYeCKUi IPAKTUKYM 110 TEME
"UccneqoBanue ABJICHUS
AJIEKTPOMArHUTHON MHIYKIIMU'" WIIH
"OnpeneneHne HAYKIIUA BUXPEBOTO
MardHMTHOTO HOJIT"

133

Du3NUeCKUi IPAKTUKYM 110 TEME
"HccnenoBaHue sIBJIEHUS] CAaMOMHIYKIIMKU"
nnu "COopka MOJIEH SJIEKTPOMarHuTHOTO
reHeparopa"

134

@u3NUeCKU IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KoJ1e0aHU HUTSIHOTO U MPY>KUHHOTO
MasATHUKOB"

135

Du3NYeCcKUil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM
MasiTHUKe"

136

®u3nYECKU MPAKTUKYM 10 TEME
"HccnenoBanue nepeMeHHOr0 TOKa 4epe3
IIOCJIEI0BATEIILHO COCIUHEHHBIE
KOHJIEHCATOP, KaTyLIKY U pe3ucTop” win
"HccnenoBanue pabOThl HICTOYHUKOB CBETa
B IIENHU NTIEPEMEHHOTO TOKA"

137

@u3NUeCKUil IPAKTUKYM 110 TEME
"N3y4eHne napameTpoB 3ByKOBOW BOJIHbI"

138

®uU3NYECKU MPAKTUKYM 10 TEME
"H3mepenue nokazaresis npesoMIICHUs
crekna" win "[lomyuenne n3oopaxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

139

®u3NYECKU MPAKTUKYM 10 TEME




"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BelecTBa (Ha IpuMepe
xKuakux auH3)" unu "M3mepenue
(OKYCHOTO PacCTOSTHUS PaCCEUBAIOLITNX
JH3"

140

Du3NUeCKUi IPAKTUKYM 110 TEME
"Habmonenne nudpakuuu, nHTephepeHInn
Y MoJisipu3anuu csera'

141

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"OnpeneneHure UMITyJIbCa U SHEPTUH
PENATUBUCTCKUX YacTull (1o GoTtorpadusm
TPEKOB 3apsKEHHBIX YaCTUI] B MATHUTHOM
nose)"

142

Du3NYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue nocrostHHou [1nanka Ha
ocHOBe uccienoBanus Gpororpdexra” unm
"HccnenqoBanye 3aBUCUMOCTH CYJIBI TOKA
yepe3 CBETOAMO/ OT HaNpsHKeHUs"

143

Pu3NUeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa pa3peKeHHOro
aTOMapHOTO BOJIOPOJIAa U U3MEPEHUE
nocTostHHOW Punbepra"

144

@u3NUeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO (hoHa ¢
HCII0JIb30BaHUEM J03UMETpa" WIH
"N3y4yeHne moraomeHus: 6eTa-4acTuil
AITIOMUHHUEM "

145

@u3NYeCcKUil IPAKTUKYM 110 TEME
"HaOmronenus 38€31H0T0 HeOa




HEBOOPYXKEHHBIM TJIa30M C UCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKEHHUIN 1JIs1
OTIpe/IeIICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3nusi CeBEpHOTO MOTYIIApUS U IPKHUE
3BE31b1" nan "HaOmroieHns B TEIECKOII
JlyHbl, I1aHET, TYMAHHOCTEN U 3BE3HBIX
CKoIJIeHUI"

146

O06001IeHre ¥ cUCTEMAaTH3alUs 3HAHUI.
Ponw ¢usuku u actpoHoMuu B
3KOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COILIMAJILHOW U 3TUYECKOi chepax
JEATEIIbHOCTH YEJIOBEKA

147

O06001IeHrEe ¥ cCUCTEMAaTH3alUs 3HAHUI.
Ponw 1 mecTo pusuku u actpoHOMHM B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

148

O06001IeHre ¥ cUCTEMAaTH3alUs 3HAHNI.
Ponw ¢pusudeckoit Teopuu B GOpMUPOBAHIHT
MPEACTABICHUH 0 QU3NIECKON KapTHUHE
MUpa, MECTO (PU3MUECKON KapTHHBI MUpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTABICHUNA O IPUPOLE

149

O06001IeHre 1 cUCTEMAaTU3aLMs 3HAHUI 110
Teme "Kunemaruka"

150

O0001IeHYE ¥ CUCTEMAaTU3ALUs 3HAHUI 1O
Teme "Kunemaruka"

151

O000111eHIE U CUCTEMATH3AaIUs 3HAHUH 110
teme "lunamuka"

152

O06001IeHre 1 cUCTEMAaTU3aLUs 3HAHUI 110




teme "Craruka TBepAoro tena'

153

O06001IeHre 1 cUCTEMAaTU3aIUs 3HAHUI 110
TeMe "3aKOHbI COXpaHEHMsI B MEXaHUKe"

154

O06001IeHre 1 cUCTEMAaTU3aLMs 3HAHUI 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

155

O000111eHIE U CUCTEMATH3AIUs 3HAHUI 110
teme "Tepmonunamuka. TenaoBbie
ManIuHE"

156

O06o0u1ieHre 1 cucTeMaTH3aIMs 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3o0Bble IEPEXOBI"

157

O06001IeHre 1 cUCTEMaTU3aIUs 3HAHUI 110
TeMe "DneKkTpudeckoe nose"

158

O06001IeHre 1 cUCTEMaTU3aIMs 3HAHUI 110
teme "[loCTOsTHHBIN 3eKTpUYEeCKUl TOK"

159

O06o001IeHrEe U CHCTEMAaTHU3alKsl 3HAHUH 110
teMe "Toku B pa3inyHbIX cpepax”

160

O06001IeHre 1 cUCTEMAaTU3aLMs 3HAHUI 110
TeMme "MaruutHoe noie"

161

PesepBubIil ypok. O60011eHIE 1
CHCTEMATHU3aIUs 3HaHUH 10 TEME
"DneKTpoMarHuTHas UHAYKIUA"

162

PesepBHelit ypok. O000ICHHE 1
cucreMaTrmni3anuia 3HaHI/Iﬁ I10 TCMC
"Mexannyeckue Koinedanus"

163

PesepBHeIit ypok. O000ICHHE 1
CUCTEMaTu3anuia 3HAHUH 110 TEME




"DneKTpoMarHuTHBIC KoeOaHus"

164

PeseprubIil ypok. O60011eHIE 1
CUCTEMaTH3alMsl 3HaHUM 110 TeMe
"MexaHHUYEeCKUE U 3JIEKTPOMArHUTHbBIE
BOJIHBI"

165

PeseprubIil ypok. O60011eHIE 1
cucreMaTusanus 3Hagui mo treMe "Ontuka'

166

PeseprubIil ypok. O600611eHIE 1
cucrTeMaTu3anus 3Hagui mo treMe "OCHOBEI
CTO"

167

PesepBHelit ypok. O600ICHHE 1
CHUCTEMATHU3al Ui 3HAHUH 110 TEME
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

PesepBHeIit ypok. O600ICHHE 1
cucreMaTusals 3Hanuii mo treme "dusuka
aroma"

169

PeseprubIil ypok. O6001eHIE 1
cucTeMaTu3anus 3Haguil mo teme "dusuka
aTOMHOTO SIIpa U AJIEMEHTapHbIX YacTUIl"

170

PesepBubIil ypok. O600611eHIE 1
CHCTEMaTH3alus 3HAaHUH 110 TEME
"DnemeHTs! acTpoduzuxu"

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» ®usuka. Mexanunka, 10 knacc/ Makuies I'.51., Cunskos A.3., O0mecTBO ¢
OTpaHMYEHHON OTBETCTBEHHOCTHIO «JJPODAY»; AKImoHnepHOE 00IECTBO
«3marensctBo «lIpocBemenre»

» ®usuka. MonekymnspHas ¢usuka. Tepmonunamuka, 10 knace/ Mskumes ..,
CunsikoB A.3., O011eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY;
AxnronepHoe obmectBo «M3natensctBo «IIpocBemienue»

» ®usuka. Konebanus v BoaHsl, 11 xnace/ Makumies I'.41., Cunsgkos A.3.,
OO111eCTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AkimonepHoe
obmectBo «M3natenbcTBo «IIpocBenenner
» Gusuka. DnekrpoauHamuka, 10-11 kmaccel/ Mskumes ['.5., CunsikoB A.3.,
OO111eCTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AkimonepHoe
obmectBo «M3narenscTBo «IIpocBeiieHne»

» Guzuka. Ontuka. Kanrosas ¢usuka, 11 knacc/ Mskumes I'.5., Cunskos A.3.,
OO6111eCTBO C OTPAHUUECHHOU OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE

obmectBo «M3natenscTBO «IIpocBenienuer»

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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