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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOXKEHHM W TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ deneparuy,  pealu3yOMMUX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCJIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOTo IIpolecca, BO3PACTHBIX OCOOEHHOCTEW OO0YyYarolUXCs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

Nzyuyenne kypca (U3MKH YriayONEHHOTO YpPOBHS MO3BOJSET PEan30BaATh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
opraHu3anusx mpodeccHoHaTbHOTO O00pa3oBaHUA M0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM — ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXCs, OCBOUBIIHMX
nporpamMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @u3uke HMEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/0B K TMpernojiaBaHvio (U3MKU Ha YriayOJE€HHOM YpOBHE IMPHU YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karomiem mupe. HIKoapHBIN Kypc QU3HKK — CHCTEMOOOPA3YOIINNA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHEe (U3NYECKUX 3HAHHUM OMpeNeNuiio XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GU3MKKM BHOCUT OCHOBHOM BKIaJg B (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa o0yuaromerocs, B (POpMUPOBAHUE YMEHUN MPUMEHSATH HAy4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO TOTEHIHUana (U3MUECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAINOaraeT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSMIEHHBIX JKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHMe cofiepKaHus IPOTPpaMMbI TT0 (PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yudeOHOro mpouecca. s yriayOnéHHOTro
YPOBHS — O3TO CHCTEMa CAaMOCTOSITEIBHOTO YYEHHUYECKOTO OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanm3anuud  (U3MYECKOTO TMpakTUKyma. B mepBom ciydae
MPaKTUKyM MpoBoAuTcs 160 B KoHie 10 u 11 kimaccoB, 1ub0 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeAcTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH JJII 3THX BHJIOB YUCHHYECKUX MPAKTUYCCKHAX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH OYPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCICAOBAHUS 3aBHUCHUMOCTEH (PU3MYSCKUX BEIUYHH W ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3WUYECKOM MOJENbIO, TO3BOJSIONINE MPUMEHSTh
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bu3nYecKoi MOJIENHU ISl CUTYalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHSI HA YPOBHE CPETHET0 OOIIET0 00pa30BaHMs JOJKEH U3Y4YaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3MKM JOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBUU C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 000OpymOBaHME MJII YYEHUYECKHX TPAKTHYECKUX pPadboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEeUMBAETCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUN AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, @ TaKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4Y€eHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
M3YUYCHHUIO TPUPOJbI, Pa3BUTUE WX HUHTEIUIEKTyaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa M3YUYEHHs] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX chepax  Oynyuen
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUIo B 5TOM HalPaBJICHUH.

JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEITHETO 00IIero o0pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUYCCKUX DPEIICHUNA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyeckol MojJeNd, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM 4YHCJIE 3ajad
WH)XEHEPHOT'0 XapaKTepa,

NoOHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOILIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bu3MYeCcKX OKCIEPUMEHTOB, aHaliW3a W HUHTEpIperauuu HHpopmaimuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsmu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yrayOiaEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
obpazoBanus orBoauTcs 340 vyacos: B 11 kimacce — 170 gacoB (5 4acoB B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA

11 KIIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noJe.

B3anmoneiicTBUE TOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MArHUTHBIX NOJIeN. JIMHUM MarHUTHOW MHIYKIWH.

MarnutHOoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

MaruuTtHoe nose B BeuecTBe. @eppOMarHeTHKY, Mapa- U JUaMarHeTHKU.

TexHuyeckne yCTpOHCTBA M TEXHOJOTHYECKUE IIPOLECCHl: IPUMEHEHHE

MTOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHUuTOB, TEeCTeP-MYJbTUMETD,
ANEKTPOABUTATEN SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KaptuHa  nuHMM  WHAYKOUMM  MarHUTHOTO  IOJS  IIOJIOCOBOIO U
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KapTuna nuHuii MarHuTHOM UHAYKIHWH TOJIS JUIMHHOTO TIPSIMOTO MTPOBOTHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO IMPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperncTBre 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[eiicTtBre cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KEHMS! MMy4YKa 3JEKTPOHOB B MATHUTHOM TIOJIE.

[TpunUn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKyMm.

HccnenoBanre MarHuTHOTO MMOJI MOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTHKOB.

HccnenoBanne AeUCTBUSA NOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

N3mepenue cuiibl AMmriepa.

N3ydenne 3aBUCUMOCTH CHJIbI AMITEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHHUs CUIIBI AMIIEpA.

Tema 5. InekmpomacHumnan UHOYKYUAL.



SIBneHne ANEeKTpOMAarHWTHOM HMHAYKIUU. IlOTOK BEKTOpa MarHUTHOM
uHaykiuu. OJIC uHAayKuuu. 3aKOoH AJIEKTpOMarHUTHOW uHAykiuu Dapanes.
Buxpesoe anektpuueckoe noise. Toku Dyko.

OJIC wHAyKUMH B TPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTM B II€M MOCTOSIHHOTO TOKA.
Ssnenne camonnaykuuu. IJ1C caMOMHIYKIUN.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTPONCTBA M TEXHOJOTMYECKUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3allUTa OT JIEKTPHU3ALNU TEJ MPU ABUKEHUU B MArHUTHOM T10JI€
3emun.

Hemoncmpauuu.

HaGnroenue siBeHus 3eKTPOMArHUTHOM UHAYKIUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIMM OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO MOTOKA.

[IpaBuio Jlenua.

[Tanenue MarauTa B alFOMUHUEBOM (MEIHOMN) TpyoOe.

SIBneHre cCaMOUHIYKIIUH.

HccnenoBanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIAH.

OrnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TIOJISL.

WccnenoBanue siBICHUSI CAMOUHYKIIUH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znea 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

KonebarennHas cucrtema. CBoOOIHEIE KOIcOaHM.

["apmonunueckue konebanusi. Kunemarndeckoe M TUHAMUYECKOE OIMMCAHHUE.
DHepreTuyeckoe ONMMCaHue (3aKOH COXPAHEHUs MEXaHW4YeCKOW sHepruu). BoiBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHUM U3 UX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTMCAHUSI.

Ammumntyna u (daza kosjebanuid. CBs3b aMIUTUTYAbl KOJEOAHWU HCXOIHOU
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u dacrora komeOanuii. [lepmonm Manbix CBOOOIHBIX KoJieOaHUI
MaTEeMaTUYeCKOro MasdTHHUKA. llepuos CBOOOAHBIX KOJIEOAHWUN TIPYKUHHOTO
MasiTHUKA.



[TonsiTue o 3aryxaromux kKoneOaHusx. BeiHykneHHsie konebanus. Pezonanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKalbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

Habnronenne He3aBUCUMOCTH TIEpHUOJa MaJIbIX KOJIeOaHU rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyXaromux KoieOaHuid U 3aBUCUMOCTH Mepruoaa CBOOOHBIX
KOJICOAHHI OT CONMPOTHUBIICHHUS.

HccnenoBanre koyieOaHWM Tpy3a Ha MAaCCHUBHOM TMpPYKMHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUN 00 UACATbHON MOJICNN MIPY>KUHHOTO MasTHUKA.

3aK0OH COXpaHEHUs YHEPTUU MPU KOJIeOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUI.

Habnronenue pezonanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3mepenne mnepuona CBOOOJHBIX KOJIEOAHMM HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B X0 KOeOaHU Ha yIPyroM MO/ABECE.

N3ydenne NBUAKEHUSI HUTSHOTO MasiTHUKA.

[TpeoOpa3zoBanue F3HEPTUH B IPY>KUHHOM MasITHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IBI 3aTYXAOMIUX KOJIEOaHUN.

HccnenoBanrie BBIHYKICHHBIX KOJICOAHUIA.

Tema 2. InekmpomacHumubple KOA€OAHUA.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
ujeabHOM KosieOaTenbHOM KOHType. ®Dopmyna Tomcona. CBsA3b aMILTUTYIbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs YJHEPTUU B UACATBHOM KOJIE0ATeIbHOM KOHTYPE.

3aTyxaronme 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemenHblii TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIIEE 3HAYEHUE CWJIBI TOKA W HANPsDKCHHS TMPU Pa3IHIHON (dopme
3aBUCHMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoHnanbHbIi TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOI0 TOKa. PEe30HaHC TOKOB.
Pe3oHaHc HanpsikeHUi.

Uneanpubiii  Tpancopmatop. I[lpomsBoacTBo, mepemada W TOTpeOJICHHE
AIEKTPUYECKOUN SHEPTUH.



OKOJIOTUYECKHE PHUCKU IMPU MPOU3BOACTBE 3NEKTpo3Hepruu. Kynbrypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYecKHe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTPOIEepe1ay.

Hemoncmpauuu.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB 4aCTOTHI CBOOOIHBIX KOJICOAHHUM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOaHUIA.

['eneparop He3aTyXalOMIUX JIEKTPOMArHUTHBIX KOJICOaHU.

Mopenb 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHYyX/I€HHbIE CUHYCOUIaIbHbIE KOJICOaHUS.

Pe3ucTtop, Karymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Y eTpoiicTBO U TpUHLIUI IEUCTBUS TpaHcPopmaTopa.

Mopnenp TMHUY 3JIEKTPONEpeayu.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3yuenue tpanchopmaropa.

HccnenoBanre nmepeMEHHOrO TOKa 4Yepe3 MOCHEAOBATENIbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy W PE3UCTOP.

Habmroienue 31eKTpOMarHuTHOTO Pe30HaHCa.

HccnenoBanue paboThl MCTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 6O0JIHDI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie wu
IPOJOJIBHBIE BOJHBL. llepron, CKOpOCTh pAacHpOCTpPAHEHHWS W JUIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NperoMieHHe, MUHTephEepeHUus U
U pakiys.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHUE OKPYKaIOILEl Cpeibl.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aunMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XX€HUE,  IPEIOMIICHHE,
noJisipu3aius, uHTepdepeHuns u qudpakuus.

[IIkana 3I€KTPOMarHUTHBIX BOJIH. [I[puMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCB3H U TeNeBUACHUSA. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.



TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEeBU30p, aHTeHHA, Tenaedon, CBY-neun,
YJIBTPa3BYKOBasl TUATHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpauyuu.

OOpazoBaHue U paclpoOCTPaHEHUE MOTIEPEYHBIX U TIPOIOJIbHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue uatepdepenunu u audpakiuid MEXaHUYECKUX BOJIH.

AKYCTUYECKHI PE30HAHC.

CBoiiCcTBa yabTpa3ByKa U €ro NpUMEHEHNE.

Habnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHU.

HccienoBanne  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH: OTpa)K€HUeE,
pesioMJIeHUE, MoJspu3auus, qudpakuus, UHTephepeHIus.

OO6HapyxeHue nH(PpakpacHOTO U yIbTPAPUOTIETOBOTO U3ITYUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3ydeHnne napameTrpoB 3ByKOBOM BOJIHBI.

M3ydenue pacupocTpaHeHts 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOIMHENHOE pacHpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyu cera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n3oOpaxeHuil B
iockoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. OTHOCUTENBHBIN MMOKA3aTelb NpesioMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETa U COOTHOLIEHHE [UJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOIO CBETA
4yepes3 rpaHully paszena IByX ONTUYECKUX CPEN.

Xon nydeit B npusme. [ducnepcusi cera. ClioxHbIA cocTaB 0€I0ro CBeTa.
IIBer.

ITomHoe BHyTpeHHee oTpakeHue. lIpenenpHblii yros MoJHOr0 BHYTPEHHETO
OTPaKECHMUSI.

CoOuparorie ¥ pacceuBaroniyue JuH3bL. ToHKas suH3a. DOKycHOE
paccTosiHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
paccTossHUSI TOHKOM chepruyecKol JMH3BI OT €€ T€OMETPUM M OTHOCUTEIBHOTO
II0KA3aTeJIsl PEIOMIICHUS.

®opMyJiia TOHKOU JIMH3BL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.



Xop nyda, NpOLIEAIIEro JIMH3Y IOJ MPOHU3BOJIBHBIM YIJOM K €€ TJIaBHOU
ontudyeckoir ocu. IlocTpoeHune wu300pakeHWd TOYKM M OTpe3Ka MPSAMON B
cOOMpAaroIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontmka. HWurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B UHTEP(PEPEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl KiacCMYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
[JIABHBIX ~MAKCUMyMOB TIpH  MaJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanne npeioMIIEHHs CBETA.

HabGnrogenue nogHoro BHyTPEHHETO OTpakeHus. Mojienb CBETOBOIA.

HccnenoBaHnre XO0Ja CBETOBBIX IYYKOB 4YE€pe3  IUIOCKONAPALIEIBbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHinm ceera.

Habsro1eHue 1BETOB TOHKUX MJIEHOK.

Hab6mronenune nudpakium ceera.

N3yuenue nuppakinOHHON pEETKY.

HaGmronenne nudpakiimiOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

Habmronenue nosisipuzanuu cBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomul, npaKMUKyM.

W3MmepeHne nokasaress npesioMJIEHNs CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pAacCTOSHUSI OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne poKyCHOro pacCTOSIHUS PAaCCEUBAIOIINX JIMH3.

[Tomy4yeHnue n300paxeHusi B CUCTEME U3 IUIOCKOTO 3epKaja U JTMH3bI.



[Tomy4yenune n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUIECKUX CHCTEM.

Hab6mronenune nudpaxium, nHTepdEpEHITNN 1 TTOJIPU3AINH CBETA.

Wzy4eHne mosspu3aliuu CBeTa, OTPAKEHHOTO OT MTOBEPXHOCTH JIUAJICKTPHKA.
W3y4enne naTepEepeHITNN J1a3epHOTO U3ITYICHUS Ha IBYX IIEIISIX.
Habmronenue nucnepcun.

Habmronenue u uccienoBanue auppakiimoOHHOTO CIEKTpA.

V3mepeHnue ITMHBI CBETOBOW BOJIHBI.

[Tomydenue criekTpa M3Iy4YeHHS CBETOIMOMA MPHU MOMOIIH JU(PpaKIIMOHHON

PEIIETKMU.
Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.
['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl

CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npruMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJJIEHUE
BPEMEHU U COKPAILIEHUE JITIMHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHULBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIbI. JHEPruUs
IIOKOSI.

TexHuuecKkue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLIECChl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YyeHndyeckuii SKCIIEPUMEHT, JIa00paTOpPHBIC PaOOTHI, MPAKTUKYM.

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

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TEIUIOBOE H3JIydyeHHE (M3JIydeHHE aOCOIIOTHO YEPHOTO Teja).
3akoH cmemnienus: Buna. 'unore3a [1nanka o KBaHTax.

®DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

dotoadpdext. OnbiTel A. I'. Ctoneroa. 3akonsl ¢oTodddexra. YpaBHeHUE
Outamreitna s porodddexra. «KpacHas rpanuinay gotodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JaBJICHME CBETa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O ¥ a0COJIOTHO OTpaXkawlryr moBepxHOcTh). Ombiter II. H.
JleOenena.

BosiHoBbIe cBOMcTBA yacTull. BosHbl ne bponns. lnuna BonHb! e bpoisis u
pasMepbl 00JacTH JIOKAIW3aIluu JABWXKYyIIeWcs dactuiibl. KopmyckymspHo-
BOJTHOBOU Jyanu3Mm. /{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eitzendepra.



TexHn4eckre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTOMATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOUO/.

Hemoncmpauuu.

®doTo3(ddeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHEHTHETO (POTOIPPEKTA.

HUccnenoBanne  3aBUCHMOCTHM  CONPOTUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Gporopesucropa.

N3mepenne nocrostHHoi [Inanka Ha ocHOBeE uccienoBanus Gporodddekra.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOIUO OT HAMPSIHKEHUSL.

Tema 2. @u3zuka amoma.

OnbITBHl MO KCCIEAOBAaHMUIO CTPOCHUS aroma. lInaHerapHas monens atoMma
Pezepdopaa.

[Toctynatel bopa. U3nyuenue u nornomienre (POTOHOB MpHU MEPexojie aToma
C OJIHOTO YPOBHS SHEPIUU HA JPYTOil.

Buapl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOAA.

CnoHTaHHOE U BBIHYXJCHHOE U3JlyueHHe cBeTa. Jlazep.

TexHndeckrue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHL: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabGnronenue IMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YACTHII.

OnpeneneHue JIMHBI BOJIHbBI JTA3€PHOTO U3Ty4YECHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaOmronenue nuHeyaToro crekTpa.

HccnenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHON Punbepra.

Tema 3. Dusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

Hyxknonnast Mmonens snapa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
qucio sapa. M30Tonsl.

PamnoaktuBHOCTE. Aubda-pacnang. DJNEKTPOHHBIH M TIO3WTPOHHBIN OeTa-
pacnaz. ['amma-u3imydeHue.



3aKOH pPaJAUMOAKTUBHOTO pacnaga. PagnoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4YCHUs. BiusHUE PagMOAaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EctecTBenHslil o u3nydenus. Jlozumerpusi.

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

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
VIPaBIEMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTMYECKUE AaCHEKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

Metozapl perucTpalyy U UCCIIEI0BAHUS DIEMEHTAPHBIX YaCTHII.

@DyHIaMEHTaJIbHbIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI W JENTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TirooHHAs MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHmapTHOW Mojenu. TéMHas martepuss U TEMHaA
SHEprusl.

EauncTBO Qusnueckoi KapTUHBI MHPA.

TexHn4ecKre yCTpOUCTBA U TEXHOJIOTMUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BunibcoHa, SAEpHBIA peakTop, TEPMOSIEPHBI peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCTIOJIB30BAaHUEM JI03UMETPA.

N3ydenne noriomeHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMUH M ACTPOPU3HKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpuMEHHMOCTh 3aKOHOB (UBUKUA IS OOBACHEHHS TMPUPOIBI
KOCMUYECKHX 00BEKTOB.

Metonbl acTpoHOMUYECKHX HCcaenoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOTIbI, PAIUOTEIECKOIIbI, BHEATMOC(EpHast aCTPOHOMHUSI.

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

CosiHeuHas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. MicTouHuk sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmmMa «CIeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CoHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nama ['anaktuka. [lonoxxenne u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
raJIaKTHUK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoid. MeraraiakTuka.

Hepewénnbie npo6sieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

Habmonenust 3B€31H0T0 HEOa HEBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUMN JJIs1 ONPEIEICHUS MOJIOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be31Mss CeBEepHOro MOylapus MU SpKHe
3BE3ILI.

HaGmiogenuss B Teneckon JlyHbI, TUJIaHET, TYMaHHOCTEH U 3BE3AHBIX
CKOILJICHHM.

Pu3nvecKuil MPaAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHull MOrPENIHOCTEM.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUWA  3aBUCHMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  paslenax «YUEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

Oo6o0maoiee NOBTOPEHUE.

O0o01eHne U cucTeMaTH3alus Coep KaHUsl pa3iesoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEpMOJUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHB, «OCHOBBI CIEHHAIBHON TEOPUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnka», «IEMEHTbl ACTPOHOMHUH U ACTPOPUZUKIY.

Ponp Qu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATHUYECKOH chepax NedaTeIbHOCTH YelI0BeKa, poJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUPA, 3HAYEHUE ONKUCATEIIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM UM  MPOTHOCTHYECKOW  (DyHKIIMIA
bu3nyeckoil Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUMA
0 (u3MUYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYUIECTBIISIETCS C YUYETOM COJIEP>KATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, rumnoresa, (pusmyueckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHH. TpHUroHOMeTpHUYEeCKHe
(YHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO. BEKTOpBI M HMX IPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie snemeHTapHbIX (QyHkumid. [IpusHaku momo0Ous TPEYroJbHUKOB,
OTpe/ieNICHUE MIOMAAN IJIOCKUX QUTyp 1 00bEMA Tell.

Buonozua: >nexkrpuueckue SBICHHUS B JKUBOM IpuUpoJie, KoieOaTelbHbIE
JIBIWKEHUS B JKMBOM IPUPOJE, DKOJOTHYECKHE PHUCKUM IIPH INPOU3BOJCTBE
JIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYJKAIOIIEW  Cpensl,
yIbTPa3BYyKOBasi JIMArHOCTMKAa B MEJIULIMHE, ONTUYECKHE SBJIEHUS B JKUBOU
IpUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHaJIN3.

T'eocpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX PYI,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUraTeNb SIKOOM, reHepaTtop MEpEeMEHHOrO0 TOKA, MHIYKIUOHHAs Ieyb,
JMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yabTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsl SHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHET'O OBILIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3y/bTaThbl OCBOCHUS YueOHOro npeamera « usnka» A0IKHBI OTPaKaTh TOTOBHOCTh U CIOCOOHOCTD
oOydJaronmxcsi PyKOBOJICTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHHUX YOEKICHHM, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO
o0l1leCTBa, PACIIMPEHHUE KU3HEHHOTO OIbITa W ONbITa JCSITEIBHOCTH B IPOIECCE peaTu3alii OCHOBHBIX HAMpaBICHUMN
BOCIIUTATEILHOU ESITEILHOCTH, B TOM YHCJIE B YaCTH:

IrPa’KIAHCKOT0 BOCTIMTAHMSA:

C()OPMUPOBAHHOCTh TPAXKIAHCKOM MMO3ULIUU OOydYarollerocs KaK aKTUBHOTO W OTBETCTBEHHOIO 4JIEHa
POCCHUICKOTO 00IIIECTBA;

MPUHATUE TPATAULIUOHHBIX 00IEYEIOBEYECKHX T'YMAHUCTUUECKUX U JJEMOKPATUUYECKUX LICHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JESTENbHOCTh B HHTEpEcax TIpakJIaHCKOro oOIlecTBa, y4YacTBOBaTh B
camMOyTpaBJIeHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUHM C UX (PYHKUIMUSIMU U HA3HAUCHUEM;
TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOW NEATEIIBHOCTH.

MATPHOTHYECCKOI'0O BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN TpaKIaHCKON MACHTUYHOCTH, TATPUOTH3MA;
IIEHHOCTHOE OTHOIIIEHUE K TOCYITaPCTBEHHBIM CUMBOJIAM, TOCTHKCHHSIM POCCUUCKHUX YUEHBIX B 00JaCTH (PUBUKHU U
TEXHUKE.

AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHMA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYallUI0 W TNPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICh Ha MOpPAIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B ACSITEIBHOCTH YUYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYILETO.



ICTETHYECKOT0 BOCTIMTAHUS:

e OCTETHYECKOE OTHOIIEHUE K MHUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIEro (PU3HUECKOI HayKe.

TPYAOBOr0 BOCIIUTAHUSL:

e HHTEpPEC K DPA3IUYHBIM cdepamM NpoPecCHOHATHHON AESITEeIbHOCTH, B TOM YHCJIE CBS3aHHBIM C (U3UKOH U
TEXHUKOM, YMEHHE COBEepIIaThb OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccun U peasr30BBHIBATH COOCTBEHHBIE
KU3HEHHBIC TIJIaHbI;

e TOTOBHOCTb U CIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BaHUIO B 00J1aCTU (DU3UKU HA MPOTSHKEHUH BCEH JKU3HU.

IKOJOTHYECKOr0 BOCTIMTAHHUS:

e c(OpPMUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpPbl, OCO3HAHHUE INI00ATIBHOTO XapaKTepa SKOJIOTMUECKUX MpooIIeMm;

e IUIAHMPOBAHME M OCYIIECTBJIECHUE ACHCTBHI B OKpY’XKalOLIel cpeae Ha OCHOBE 3HAHUS LENed YCTOMYMBOTO
pa3BUTHS YETIOBEUECTBA;

e pacUIMPEHHE OTBITA ACATEIHLHOCTH IKOJIOTHIECKON HAMIPABIEHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUH 1O (U3HKeE.

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

e c(hOpMHUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUECKON HAYKH;

e OCO3HAHHWE IIEHHOCTHM HAYYHOW JESATENIbHOCTH, TOTOBHOCTH B TIpOIECCe H3yueHUs (U3UKH OCYIIECTBIATH
MIPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh HHANBHIYAIEHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble Jlornueckue JaeicTBuA:
e CaMOCTOSITENILHO (DOPMYJIUPOBATH M AKTYaJIM3UPOBATH MPOOIEMY, paCCMaTPUBAThH €€ BCECTOPOHHE;
e ONPEAEHATH LEIU AEATCILHOCTH, 3a]aBaTh MMAPAMETPHI U KPUTEPUHU UX JTOCTUKECHUS;
e BBISBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUMS B pacCMaTpUBAEMbIX (DM3UYECKUX SBICHUSX;
e paspabaThiBaTh TUIAH PEIICHUS MPOOJEMBbI ¢ YUETOM aHalM3a MMEIONIUXCS MaTEePHAIbHBIX M HeMaTepUaIbHBIX

pPECYpCOB;



BHOCUTHh KOPPEKTHUBBI B JI€SITEIBbHOCTh, OILICHUBAaTh COOTBETCTBUE PE3YJbTATOB LEISAM, OLECHUBATH PUCKH
MOCJIEICTBUN ACITEIIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PAb0OTy B YCIOBHSX pEaTbHOTO, BHUPTYaIbHOTO W KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOYEBBIMU TOHITHAMHU U METOJIaMU (PH3UIECKON HAYKH;

BJIAJICTh HAaBBIKAMU Y4EOHO-HUCCIIEA0BATEILCKOM U MPOEKTHOM JESTEIHHOCTH B 00JaCTH (DU3UKHU, CTIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY METOJIOB PEIICHUS 3aJlady (PU3UUYECKOrO COJEpkKaHUsl, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

BIAJCTh BHUJIAMH JICSITCIIBHOCTH 110 ITOJYYCHHUIO HOBOTO 3HAHHS, €ro HHTEpPIpETaIlud, MpeoOpa3oBaHHUIO W
MPUMEHEHUIO B PA3UYHBIX yYYEOHBIX CHTYalldsX, B TOM YHUCJE MPH CO3JaHUU yYEOHBIX TMPOEKTOB B 00OJACTH
busuKy;

BBISIBIIAITh TPUYMHHO-CIICJICTBEHHBIE CBSI3U M aKTyaJlUM3WpOBaTh 3a/lady, BBUIBUTATh TUIOTE3Y €€ pEeIIeHUs,
HAXOJIUTh apTYMEHTHI JIJIs JOKA3aTeIhCTBA CBOMX YTBEPKACHHH, 3a/1aBaTh TapaMeTPhl M KPUTEPUN PEIICHMSI;
aHAM3UPOBATh MOTYUYCHHBIC B XOJI¢ PEHICHUS 3aJa4M PE3yIbTaThl, KPUTHUYCCKH OIEHWBATh WX JOCTOBEPHOCTD,
MIPOTHO3WPOBATh N3MECHEHHE B HOBBIX YCJIOBHSX;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIC 3314l B 00Pa30BATEIIBLHON JACSATEIBHOCTH, B TOM YHCIIC TIPU W3YUYEHUU
busuKy;

JaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yYMETh TIEPCHOCUTD 3HAHUS 110 (PU3HKE B IPAKTHICCKYIO 00JIaCTh )KU3HEIEATCILHOCTH,

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHMUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pa6ora ¢ unpopmanmeii:



BJIAJICTh HAaBBIKAMHU IMOJIYYCHHS HH(pOpMaMH (QU3NICCKOTO COJCPKAHUS W3 HCTOYHHUKOB PA3HBIX THIIOB,
CaMOCTOSITEJILHO OCYIIECTBIISITh IMOUCK, aHAJIN3, CUCTEMATH3AIMI0 M HHTEPIPETAINi0 WHPOPMAITUU PA3TUIHBIX
BUJIOB B (DOPM IIPE/ICTABIICHNS,

OLIEHHUBATh JOCTOBEPHOCTh HH(DOPMAIIHH;

UCIIOJIB30BaTh CPEACTBA HHGOPMAIMOHHBIX W KOMMYHHKAI[HOHHBIX TEXHOJOIMH B PEIICHHH KOTHHUTHBHBIX,
KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3aJad C COOJIIOJICHUEM TpeOOBaHHMH SPrOHOMHUKH, TEXHUKH
0€30IMacHOCTH, TUTHEHBI, PECYpPCOCOCpPEKCHHsI, TNPABOBBIX M JTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3JaBaTh TEKCThI (PU3MUECKOTO COJCpKaHHUSA B Pa3IUYHBIX (popmaTax ¢ y4ETOM Ha3HaYeHUsS WHQPOPMAIMHM U
IIEJICBOM ayIUTOPUH, BEIOMpAst ONTUMAIbHYIO ()OpMY IIPEICTABICHUS U BH3yaJIH3alliH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

OCYUIECTBJIATH OOLIEHUE HA YPOKAX (PU3UKHU U BO BHEYPOUHOH ACSITEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CUTYalluil U cMATr4aTh KOH(IUKTHI,

Pa3BEPHYTO M JIOTHYHO M3J1araTb CBOKO TOUYKY 3PEHUS C UCIIOJb30BAaHUEM SI3BIKOBBIX CPEJCTB;

MOHUMATh U UCTOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBUTyaIbHOW PabOTHI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JACHCTBUI C y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH Ka)KI0TO
YJIEHA KOJJIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BbIBATh U KOOPAWHUPOBATh JEHUCTBHS IO €€ TOCTHKEHHIO:
COCTaBJISITh IUIAH JAEWCTBUM, paclpelenarTh poJid ¢ YYETOM MHEHUH YYAaCTHHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh Kay€CTBO CBOET0O BKJAJla M KAXKJIOTO YYaCTHHMKA KOMaHAbl B OOIIMNA pe3ynbTaT Mo pa3pabOTaHHBIM
KpUTEPUSIM;

npemjiaraTh HOBBIE TPOEKTHI, OLEHMWBATh HJEUW C TMO3ULUH HOBH3HBI, OPHUIMHAJIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYUIECTBJISATh MO3UTHUBHOE CTPATErMUECKOE MOBEACHHE B PA3IMYHBIX CUTYalUsX, MPOSIBISATH TBOPYECTBO U
BOOOpaxkeHue, ObITh UHUIIMATUBHBIM.

PerynsiTuBHbBIC YHMBepcaJbHbIe y4eOHbIe 1eHCTBUS



CaMoopraHmaunﬂ:

CaMOCTOSITENIFHO OCYIIECTBISATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JAaCTH (M3UKH M aCTPOHOMUU, BBISBIISTH
po0JieMbl, CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOATEIIBHO COCTABIIATH IIJIAaH PELICHUs PACYETHBIX M KAYECTBEHHBIX 3a/a4, IIJIaH BBIIIOJHEHUS IPAKTUYECKON
paboThI ¢ YUYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEANIOUTEHU;

JaBaTh OLICHKY HOBBIM CHUTYalLlMsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIITOYTECHHI;

JIeJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PELICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMUPOBAHUIO U NPOSBICHUIO 3PYAULUU B 001acTU (PU3HMKHM, MOCTOSHHO IMOBBIIIATH CBOU
00pa3oBaTeNIbHbIN U KYJbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTUBBI B JACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEIISIM;

BJIAJETh HABBIKAMHM IO3HABATEIbHON pEeQIEKCUM KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUNA M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCII0JIB30BaTh MPUEMBI peIIEKCUU JUTsl OLEHKH CUTYalllud, BBIOOpa BEPHOTO PELICHUS;

YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATDH PELIEHHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACATEIbHOCTH;

MPUHUMATh ce0sl, MTOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

MIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACSATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMUOKH.

B mpomecce moCcTHKEeHHS] TUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MPOrpaMMbl MO (PU3MKE NJIi YPOBHS CPEIHETO OOIIero
oOpa3oBaHus y 00yJarOIINXCS COBEPIICHCTBYETCS IMOIIMOHATBHBIN UHTEIUICKT, MPE/IoIaraomuii chopMIUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIKOYAIOIIETO CIOCOOHOCTh IMOHMMAaTh CBOE HMOLIMOHAIIBHOE COCTOSHUE, BHJIETh HAIpPaBICHUS
Pa3BUTHUSI COOCTBEHHOM AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0e;



CaMOPETyJUPOBAHUSI, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE IMOBEJICHHUE,
CIIOCOOHOCThH aJIalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHSIM U TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEM MOTHUBAIIMU, BKJIIOYAIONIEH CTPEMJICHHE K JOCTIDKCHUIO 1€ U yCIEXy, ONTHUMU3M,
WHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATH, UCXO/IS U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYTUX, YUYUTHIBATH €ro IMpHU
OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO U COTIEPEKMUBAHUIO;

COI[MAILHBIX HABBIKOB, BKJIIOUAIOIIHUX CHOCOOHOCTh BBICTPAMBATh OTHONIEHUS C IPYTHUMU JIIOAbMHU, 3a00TUTHCS,
MPOSIBJISITH HHTEPEC U pa3peiiaTb KOHQIUKTHI.

11 KIIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposBbie)
Ne i/m Kourpoububie IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruutHoe nose 14
1.2 ONeKTpOMarHuTHAsE HHIYKIIUS 13 1
Hroro no paszneny 27
Pazgen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KojaeOaHus 10
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15
53 MexaHnuecKue 1 IeKTPOMarHuTHbIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60
Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH




3.1 OcuoBbel CTO 5
Hroro no pazneny 5
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 ‘ KopnyckynsipHO-BOTHOBOMH JTyaJlu3M 15

4.2 ‘ ®duznka aToma S)

43 ®dwu3rka aTOMHOTO SIpa U 3JIEMEHTapHBIX 5
' YaCTUIL
Htoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU

12
Hroro no pazgeny 12
Pazzea 6. PUSHUYECKUN MPAKTUKYM
6.1 ‘ ®uznyeckuil NpakTUKyM 16 16
Hroro no pazneny 16
Pazgen 7. OBOBIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 HPEIMETHOTO COJIEPKaHMS U OIbITa 15
' JeSITeIbHOCTH, TPUOOPETEHHOTO TPU
u3yueHnu kypca ¢usuku 10 — 11 kmaccon
Wroro no pazneny 15
PeszepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoka Bcero Kontpoabusie  Ipaxrueckue fI[Sy‘ICHl/Iﬂ :)Iﬁlt)l;l;OBaTeJIbele
padoThbI padoTbl pecypen
BzaumoneiicTBre MOCTOSSHHBIX MATHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE IoJIe. 1
I'mnote3a Ammepa
BexTop maruutHOM nnaykiuu. [Tpunmmn
2 CYNEepHO3UIIMH MarHUTHBIX MoJied. JIunun 1
MarHUTHON MHIYKIIUU
3 MarauTHOE 1oJIe MPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
4 Cwita Amriepa, e€ HanpaBICHUE U MOJTYJIb
5 Pemenne 3amau
5 [Ipumenenue 3akoHa Amrepa. 1
DNeKTpoUu3MepuUTENbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HampaBlieHHUE U MOIYJIb.
7 JBrKeHue 3apsyKeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenune 3amau 1
9 Pa6ora cuel Jlopenria
10 Pemenue 3amau 1
11 MarsauTHoOE 110JI€ B BENIECTBE. 1
deppoMarHeTHKH, 1mapa- U JuaMardHeTHKA
12 OcHoBHBIE CBOIiCTBa (heppOMarHeTUKOB. 1

[Ipumenenue peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "Maruutsoe mose"

14 Pemenue 3amay o reme "Maraurtsoe moJe"”

15 SIBICHHE IEKTPOMArHUTHOW WHTYKITHH.
[ToTok BekTOpa MarHUTHOW MHTyKIIUH

16 OC unayKImn

17 3aK0H JIEKTPOMArHUTHON MHIYKITIH
®apanes

18 Buxpesoe anexrpudeckoe noiue. Toku @yko

19 O/J1C MHAYKIMH B IBHKYIIUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuino Jlenua

99 WuayktuBHocTh. KaTylika MHAYKTUBHOCTH
B IIEIU ITIOCTOSIHHOTO TOKA

93 SBnenue camounaykimu. J/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DnekTpoauHaMuka”

97 KonTpomnpHas pabota mo Teme
"OnexTpoauHamuka'

28 Konebarenpnas cucrema. CBoOOIHBIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematndueckoe U TUHAMUYECKOE

OIHCaHue KOJIeOATENbHBIX IBUKEHUMN




DHepreTuyeckoe onucanue. BeiBoj
JIUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KoJIe0aHUM U3 UX SHEPTreTHYECKOTro 1
KMHEMaTU4YeCKOT0 OMUCAHUS

31 Awmmuntyna u (aza konebanuit
[Tepuon n yactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIEOAHUN

32 MaTeMaTtuyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOaHMI TIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konedanus. BeiHyX/1eHHbIE
kosebanus. Pezonanc

34 ABTOKOJIC0aHUS

35 Pemenwue 3amau

36 VYpok-koHpepeHuus "MexaHuueckne
KoJie0aHusl B My3bIKAJIbHBIX HHCTpyMEHTax"

37 0O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "Mexanndeckue Konedanus"

38 DNEeKTPOMAarHUTHBIE KOJIeOaHMUs.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTHTYABI

39 3apsia KOHJIEHCATOpa ¢ aMIUTUTYION CHITBI
TOKa B KOJIeOATeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxarIue 3IeKTPOMarHuTHbIS

41 Kosie0aHusl. BeiHyX/1eHHbIE

OJICKTPOMAardauTHBIC KoJIeOaHHs




Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B 1IENI1 IEPEMEHHOT0 TOKa

43 Karymrka HHIyKTHBHOCTH B IIeTIH
NEPEMEHHOTO TOKa

44 3akon Oma 1Sl JICKTPUYECKOM e
IEPEMEHHOI0 TOKa
MoniHoCTh IEPEMEHHOI0 TOKA.

45 AMIUIUTYTHOE U e CTBYIOIIIEE 3HAUCHHE
CHJIBI TOKA U HaNpsKEHUS

46 Pe3onanc B aneKTpuyecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBoacTBO, epeaaya u norpedieHne
ANEKTPUYECKON SHEPTUU
DKOJIOTHYECKHE PUCKH TIPU TIPOU3BOJICTBE

49 aneKTpodHepruu. KybpTypa ucrnonb30BaHus
AIIEKTPOIHEPTUH B TIOBCETHEBHON YKU3HU

50 Pemenue 3amau

51 Pemenue 3agau

59 O06o0011eHNe U cUCTeMaTU3alMsl 3HaHUH 110
Teme "DJeKTpOMarHuTHbIE KojeOaHus"

53 MexaHnueckue BOJIHbI. XapaKTePUCTUKU
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEPUCTUKH 3BYKa

56 Wndpa3syk u ynprpassyk. [llymoBoe

3arpsI3HEHUE OKPYIKAOIIEH CPEbI




S7

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/IsnyquI/Ie
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U ObITY

61

62

63

HpI/IHIII/IHI)I pPaaruoCBA3U U TCIICBUACHUA.
Paguonoxanus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

KoHnTtposbHas padora mo teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHEHHUs CBETa

64

65

66

67

Pemenue 3a1ay Ha mpuMEHEHHE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkaino

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKA3aTeb MPEIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenbHbIA yroa NoJHOTO BHYTPEHHETO
OTpaXKE€HUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUA CBCTA

68

Xon ydeit B mpusMe. Jlucnepceus cBera.
CnoxHbIl cocTaB Oeroro ceera. L{per




JInn3bl. @OKyCHOE pacCTOSIHUE U

69 ONTHUYECKAs CUJIA JTUH3BI

70 [TocTpoenne n300paKeHNH B TNH3AX H UX
CUCTEMax. Y BEJIMYECHUE JINH3BI
Pemenue 3a1a4 Ha mocTpoeHue

71 HN300paKeHHH, IMTOTy4aeMbIX C TOMOIIIBIO
JIMH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipenens MpUMEHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepenius ceera

o KorepenTHble HCTOUHUKH. Y CIIOBUSA
HAOJTIOICHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHne uHTEpHEpEeHINN

80 Hudpakmus ceeTa

81 JudpakunonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIABHBIX MAaKCUMYMOB

82 Pemenne 3amay

83 [TonepeyHOCTH CBETOBBIX BOJH.
[Monspuzanus cBera

84 Pemenne 3amay

85 CBeToBbI€ BJICHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTH3alMs 3HAHUH 110

Teme "OnTuka"




87 KonTtponbHas padora no teme «OnTHKa 1
["paHuIBl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKA U 1
HPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUU 1
OTHOCUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[Tpeo6pazoBanus Jlopenma. YcinoBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpaIlleHUE JITTHHBI

01 DHeprusi U UMITYJIbC PEISTHBHCTCKOM 1
YaCTHUILIbI

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TTOKOSI

93 PaBHOBeCHOE TEMIIOBOE U3ITyUYEHUE 1

94 3akoH cMerieHus: Buna 1

95 ['unore3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi ¥ UMITyJbC (OTOHA 1

97 ®otoadppext. Onbitel A. I'. CTonerosa. 1
3akoHsb!l poTodddexra

08 VYpaBHenue DifHmTelHa 11 GoTodPdeKTa. 1
"Kpacnas rpanuna” potorddexra

99 Hasnenue ceera. Onbitel [1. H. JIeOeneBa

100 BosnHoBEIE cBOICTBA YacTHIL
Bounnsl e bpoitns. JlnvHa BOJIHBI 1€

101 Bpoitnst u pazmepsl 007aCTH JIOKATA3AITUN 1

JBIDKYITCHCS YaCTUIIBI




102

KopmyckynsipHO-BOIHOBOU Tyallu3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHnid B MUKPOMHUPE.

104 CoOoTHOIIICHHS HEOTIPEACIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadudeckux 3agaq

106 Pemrenne pacy€THBIX 33124
KonTpompHas padora o Temam: "OCHOBBI

107 CTO", "KopiyckyJ1sipHO-BOJIHOBOI
qyanusm"

108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra

109 [Toctynater bopa

110 Bunp! ciektpoB. CekTp ypoBHEH 3HEPIHU
aToma BOAOpoaa

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUeHHUE
CBETa

112 Jlazep
Hyxnonnas mozens sinpa ['eiizenOepra-

113 HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3otonbl. PagnoakTHBHOCTE
3aKoH panoaKkTUBHOTO pacnana. CBoHCTBa

114 MOHHM3UPYIONIETO H3TydeHHs. Briusaue
PaIMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Ho3nmerpus
DHeprus CBS3U HYKIIOHOB B siape. S nepHbie

115 cuiel. Jleext Maccol aapa. SnepHbie

peakmuu. Snepasie peakTopsl. [IpoGiaemsr




YIPaBIIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
AJIEeMEHTapHbBIX YacTull. OyHIaMEeHTAIbHbIC
B3aUMOJECUCTBUA. bapuOHbI, ME30HBI U
nentonsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb apOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMUHCTBO pU3MUecKoi KapTHHBI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUECHUE
aCTPOHOMUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTo/Ibl aCTPOHOMUYECKUX
HCCIeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaanuoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

Bup 38é3aH0T0 HeOa. Co3BE3 U, APKHE
3BE3/1BI, IUTAHETHI, UX BUAUMOE IBIKEHUE

122

123

Comreunas cucrema. Comaie. ConmHeuHast
aKTUBHOCTh. McTounuk sHeprun ConHua u
3BE3

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
Jnarpamma "cnekTpajibHbIN Ki1acc —




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IIOCICI0BAaTCIbHOCTHU

Buytpennee crpoenue 38E31. COBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOXKICHUHN U
sporonun CoJiHIa ¥ 3BE3]1. DTallbl JKU3HHU
3BE3N

126

Muteunsbiii [Iyte — Hama [Manaktuka. Turbl
ranakTuk. YEpHbIE ABIPHI B s/Ipax rajJakTUK

127

128

129

Bcenennas. Pacmpenue Beenennoii. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PennkToBO€ n3iyyeHue

MacmrabHas ctpykTypa Beenennoii.
Meraranaktuka

Hepeménnsie mpobieMbl aCTpOHOMUHU

130

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO TTOJIS
MMOCTOSSHHBIX MarHUTOB' MIJIN
"UccnemoBaHue CBOMCTB
deppomarneTukoB" unu "Hccnenosanue
JENCTBHS TIOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Pu3NYeCKuil TPAKTUKYM I10 TEME
"N3mepenue criibl Amnepa” ninum "M3ydenue
3aBUCHUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA"
nin "OnpeneneHne MarHUTHOM UHIYKIUU
Ha OCHOBE U3MepeHus cuibl Ammnepa”

132

Pu3NYeCKuil TPAKTUKYM I10 TEME
"HccnemoBaHue SIBIEHUS




AIIEKTPOMArHUTHON MHIYKIUU'" WIIN
"OnpeneseHnue HHIYKIIMA BUXPEBOTO
MarHuTHOro 1moJjs"

133

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS CAaMOMHIYKIIUN"
i "COopKa MOJENN 3JEKTPOMArHUTHOTO
reneparopa"

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJICOAHU HUTSHOTO U TIPY>KUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBanue SHEPTHH B IPYKUHHOM
MasiTHUKE"

Du3HYeCKU IPAKTUKYM I10 TEME
"HccnenoBanue NEpEMEHHOIO TOKa Yepe3
IIOCJIE0BATENBHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U PE3UCTOp" WiIH
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3yueHne nmapameTpoB 3ByKOBOW BOJIHBI"

Du3nUeCcKUuil IPAKTUKYM 110 TEME
"N3mepenue nokasaTess IpeaoMICHUs
crexya" win "llonydenue n3oopaxxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia U JIMH3bI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BEILECTBA (Ha IpUMepe




*Kuakux auH3)" wim "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"HaOmonenue nudpakuuu, uHTEpHEepeHIHH
U HoJsipusanuu ceera'

141

DuU3nYeCcKui MPaKTUKYM 110 TEME
"OnpeneneHre UMITyJIbCca U SHEPTUU
PENATUBUCTCKUX YacTHIl (110 GoTorpadusim
TPEKOB 3aPSKEHHBIX YaCTULl B MATHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 0 TeMe
"N3mepenue noctosHHoM [ lnanka Ha
OCHOBe uccieoBanus Gorodpdexra” nim
"HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHU "

143

144

145

Du3nUeCKUu IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJIa U U3MEPEHNE
noctostHHOM Punbepra”

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM J03UMETpA’" UIn
"N3yueHune moraomeHus: 6eTa-4yacTuil
amomMuHuem"

Pu3nUeCKUu IPAKTUKYM 110 TEME
"HabaromeHus 38€30H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX TPUIOKEHUN JUIs




146

147

oTpeesieHuUs TIOJI0KEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOTYIIAPHUs U SIPKUE
3BE31b6l" win "HaOmroaeHus B TENECKOII
JlyHbl, TI1aHET, TYMAHHOCTEH M 3BE3THBIX
CKOILJICHUI"

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponb ¢u3uku u acTpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIBHOM M ATHYECKOH chepax
JIeSTEeIIbHOCTH YeJIOBEKa

O0o001IcHNE U CHCTEMATH3alIHs 3HAHUM.
Ponb 1 MecTo pu3MKM ¥ ACTPOHOMHH B
COBPEMEHHOM Hay4YHOI KapTHHE MUpa

148

149

0O0001IeHne U cUCTEMAaTH3aINS 3HAHUI.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHuit 0 PU3NYECKO KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTAaBICHUN O IPUPOIe

O00011eHre U cCUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"

150

151

152

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
TeMme "Kunemarnka"

O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Cratuka TBEpAoro rena"




153

O0o001IeHNe U CHCTeMAaTH3alus 3HAHUN T10
TeMme "3aKOHbI COXpaHECHUS B MEXaHUKE"

154

155

156

O00011IeHrE U CUCTEMATHU3AIMS 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110
teme "Tepmonunamuka. TernnoBbie
MAaInuHe!"

O00011IeHNE U CUCTEMATU3AIMs 3HAHUH 110
TeMme "ArperatHble COCTOSIHUS BEIIECTBA.
®dazoBbie Iepexo b

157

O0o01IeHNe U CHCTeMAaTH3alns 3HAHUN 110
teMe "Dnekrpuyeckoe nose"

158

159

O0600mIeHne U cUCTeMAaTH3aIMsl 3HAHUH 110
teMe "[1oCTOSHHBIN 37eKTpUUecKuid ToK"

O06o0011eHNe U cUCTeMaTU3alMs 3HaHUH 110
TeMe "TOKM B pa3InyHbIX cpenax”

160

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noJe"

161

162

163

Peseprubiit ypok. O60011eHNE U
CHCTEMATHU3aLMs 3HAHUHN 110 TEME
"DnekTpoMarHuTHas MHAyKIus"

PesepBHslit ypok. O0001IeHHE U
cUCTEeMaTH3allHs 3HAHU 10 TeMe
"Mexanudeckue KoaeoaHus"

PesepBHeIit ypok. O6o01eHre 1
cucTeMaTH3alus 3HaHUH 10 Teme
"DneKTpoMarHuTHbIE Kosebanus"




164

PesepBHeiit ypok. O600mIcHNE U
CUCTeMaTH3allMsl 3HAaHHUH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

PesepBHeiit ypok. O000mICHNE U
cucTeMarusaius 3Hanui mo reme "Onruka"

166

167

168

PesepBHbIil ypok. O6001IeHNE 1
cucreMarusanysa 3Hagui 1o teme "OCHOBEI

CTO"

PesepBusiit ypok. O6o0mieHue u
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckynsipHO-BOIHOBOU qyain3m"

PesepBusiit ypok. O6o0mieHue u
cucreMaru3anus 3Haguii mo treMe "dusuka
aroma"

169

Peseprubiit ypok. O60011eHNE U
cucTeMaru3alus 3HaHuii 1o reme "duzuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YaCTHIL"

170

Peseprubiit ypok. O60011eHNE U
cHCTEeMaTH3alHs 3HAaHUH 110 TeMe
"OnemMeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. Msxkumes I'. 5. ®uszuka 11 kinacc .YueOHuk ba3zoBbiit u yriyOI¢HHBIHN

ypoBHu.Mocksa.lIpocsenienue, 2022r.
2. A.Il.PeiMkeBuu. 3agaunuk. 10-11 kmacc.Mocksa, U3aatensctBo «JIpoday,
2018r.

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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