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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (enepasbHONH pabodeil mporpamMMmbl BocmuTaHus W KoHmenmuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaqu3yoilux OCHOBHbIE 00pa30BaTEIbHbIEC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera C y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JIOTUKM  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4aroIuXCs.
[TporpamMMa 1o ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHUU, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUS OOyYarOUIUXCS CpEACTBAMU
yueOHoro npeamera « Pu3nka» Ha yriryoJIEHHOM YpOBHE.

N3yuyenue kypca (u3uKd yriayOJa€HHOTO YpOBHS IO3BOJISIET PEAM30BATh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHUM IS
IPOSIBJICHUS] CBOMX HUHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
OoOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJLKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIbHOCTSIM.

B nporpamme no ¢pusmke onpeneistoTcs iIaHupyeMble pe3yibTaTbl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUS: JHWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyuYarolUuXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 001Iero oopa3oBaHus Ha yriTyOaEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-AEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIaHUPYEMBIE PE3yIbTaThl OCBOCHHS Kypca (PU3UKHU HA YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAaThI IO FOJaM 00yUYECHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIM XapakTep U MOXET ObITh
UCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX IPOrpaMM.

[TporpamMMa o ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENEH U
NPEIOCTaBIIET BO3MOXKHOCTU Il peaju3alid Pa3IUYHbIX METOJUYECKHUX
HNOJXOJOB K NpenoAaBaHuio0 (U3UKH HAa YIIyOJIEHHOM YpOBHE NpPU YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHMs Kypca.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»xkatoieM mupe. LLkompHbINH Kype (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBICHWW, HW3yYaeMBIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOe pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAHCIIOPTA, OCBOSHHS KOCMOCA,
MOJy4YeHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBOWcTBaMu. M3yudenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOy4aronierocsi, B pOpMHUpOBAHUE YMEHHUI MPUMEHATh HaAYyYHBIA METOJ MMO3HAHUS
IIPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3UKH Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOI0KEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX Pa3fesioB (PU3MKH, BKIIIOUAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DHU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCS
(GbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnonaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc dbusuku yrimyOoa€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOMIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a TakXe OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO IPUPOJOTIOIb30BAHMS U SKOJIOTHUECKON 0€3011aCHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomero ¢akropa ydeOHOro mporecca. s yrmyOnéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMUYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUECKHE OIBITHI MPU HU3YYEHUU HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKOro NMpakTukyma. B mepBom ciyyae mpakTuKyMm
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamusi padot
IPAKTUKyMa B CUCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoOLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOATEJIHOE  HCCIEAOBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOPHBIX pabOT M IMpaKTUKyMa IpPECTaBICHA €IUHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTHUUYECKUX PabOT OCYLIECTBIIAETCA
YY4aCTHHKaMHU 00pa30BaTEIbHOrO MPOLEcca UCXO0I U3 OCOOEHHOCTEW OYPOUYHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta Qu3uku. I[Ipm sTOoM oOecneumBaercs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSIMH IIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHIMaHKE yaesIeTCs PEIICHNIO PACUETHRIX M KAY€CTBEHHBIX 3a/1a4.
[Tpu 5TOM A5t pacu€THBIX 3374 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHON
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjliena Kypca, TaK MU HUHTETpUpys
PUMEHEHNE 3HAaHUI U3 Pa3HbIX pa3aenoB. i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHUE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLIECCOB B OKPYXAlOUIeH >KU3HU, TpeOyrolue BbIOOpa (pu3ndeckon
MOJIEJH JIUIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k maTepraibHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pusuku yriyOs€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCJOBUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHUSI yKa3aHHBIX B TPOrpaMMe 1o (PU3UKe YUEHUUECKUX
OMBITOB, JAOOPATOPHBIX PadOT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpauoHHOe 00OpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHeYrMBaeT IMOCTaHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3y4aeMbIX SIBJICHUW M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dopMupyeTcsi B BHE€ TEMAaTUYECKUX KOMIUIEKTOB U OOecreyrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTMueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTETHLHBIX CHUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HayyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HX HHTEIUIEKTyaJlbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUI O HAYYHOM METOJE IMO3HAHMS U (POPMHUPOBAHUE
UCCJIEIOBATENIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMUpOBaHKME HAYYHOI'O MHMPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHre YMEHUI OOBSICHATH SIBICHUS C UCIOJIB30BAHUEM (PHU3UUECKIX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PU3MKK AJI Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTxeHne 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3UKU Ha ypPOBHE CPEJHEro 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (HU3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(dbopMUpOBaHHE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUS Il OOBSICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUEecKOn
MOJENIM, AaNEKBaTHOW YCJIOBHMSM 3a/ladyd, B TOM 4YHUCIE 3aJa4 HWHXEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHS Ha OKPY>KAIOUIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W NPOBEACHUS
¢u3nyeCKuX IKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTaluud HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE HHTEpeca K chepam mpodeccrnoHaTbHOM AeSITEIbHOCTH, CBSI3aHHOM
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOLIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoauTcs B 11 kimacce — 170 gacoB (5 4acoB B HEZE0).

[Ipennmaraemeiii B mporpamMme 1o (uU3MKEe TMepedeHb JIAOOPATOPHBIX M
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JI€JaeT BBIOOP
poBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
O0COOCHHOCTEH 00yJaroOIInuXCsl.

COAEPKAHUE OBYUYEHUSA
11 KIIACC

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 4. Maznummnoe no.e.

B3anmoneiicTBUEe TOCTOSHHBIX MAarHUTOB W TNPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bekrop marHuTHOM wuHAYKUuMH. [IpuHIMO cyneprno3uuuu
MAarHUTHBIX NOJIEH. JIMHUM MarHUTHOW UHYKIIWH.

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

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuia JlopeHua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

MarunuTtHoe 1nosje B BemecTBe. @eppoMarHeTUKy, napa- u JuaMardHeTUKy.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKUE IMPOILECChl: NPUMEHEHHE

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
ANEKTPOABUTATEN SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptuHa 7uHMA  WMHAYKOMM ~ MarHATHOTO — TIOJISL  TOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KapTuHa 1MHMNA MarHUTHOM MHAYKLIMU TOJIS JUIMHHOTO IIPSIMOTO ITPOBOIHHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

BzaumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenune nBmkeHus My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIC.

[TpuHIMIT JEUCTBUSA BIIEKTPOU3MEPHUTEIBHOIO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.



HccnenoBanrie MarHUTHOTO OISl TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB eppOMarHeTUKOB.

HccnenoBanue AeCTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3Mepenue cuiibl Amiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUs CHIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBneHne 3IEKTPOMAarHUTHOM WHAYKUUHM. [IOTOK BEKkTOpa MarHUTHOM
uHayknuu. OJIC wuHAyKuMU. 3aKOH 3JIEKTPOMArHUTHOM uWHAykKuuu Papajes.
Buxpeoe anekrpudeckoe noie. Toku Dyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJe.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylllka HHAYKTUBHOCTHM B LENH MOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKINH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOIMYECKHE MPOUECChl: HMHAYKIHUOHHAS
M€Yb, COJICHOU], 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMJIH.

Jemoncmpayuu.

HabGmronenue siBjeHUs 3JIEKTPOMAarHUTHOM UHTYKIIUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUM OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHne MHAYKIUU BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue siBIEHUS] CAMOUHAYKIUH.

COopka MoJIenu AJIEKTPOMArHuTHOTO FeHepaTopa.

Pa3znen 5. KoJsieOanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U TUHAMUYECKOE OTHMCAHUE.
DHEpreTUYecKoe ONvcaHue (3aKOH COXPAHEHHs MEXaHWYEeCKOW 3Hepruu). BeiBon



JTUHAMAYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHUN U3 UX DHEPTreTUYECKOTrO U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Amrnutyaa u ¢aza xonebanuil. CBsI3p aMIUTUTYIbl KOJEOAHUIN HCXOTHOU
BEJINYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHHUS.

[lepuon m 4actora KojeOaHuid. Ilepmon ManbiX CBOOOJHBIX KoOJICOAHMI
MaTEMaTUYeCKOro MasTHHKA. llepuos CcBOOOAHBIX KOJICOAHWN TIPYKUHHOTO
MasiTHUKA.

[Tonsatue o 3aTyxarwmux Kojaebanusx. BeiHyX/1eHHBIC KOoeOaHus. Pe3oHaHc.
Pe3onancHass kpuBas. BiusiHMe 3aTyXxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOICOaHUS.

TexHuyeckue yCcTpoMcTBa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0edaTeTLHOTO ABUKCHHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MaJIbIX KOJIeOaHUI rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojleOaHuii U 3aBUCUMOCTH TIEPHO/1a CBOOOTHBIX
KOJICOAHHI OT COTPOTHUBIICHHUS.

HccnenoBanre koyie0aHWM Tpy3a Ha MACCHUBHOM TMPYKUHE C IEJbIO
dbopmMupoBaHUs PEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTUU MIPU KOJeOaHUsX Ipy3a Ha MPYKUHE.

HccnenoBanue BRIHYKICHHBIX KOJIEOaHU.

HabGmronenne pe3onanca.

Yuenuueckuii sxcnepumenm, navopamopnsie padomul, npAKMUKyM.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasITHUKOB.

N3y4yenue 3aKOHOB JBMKEHUS TeJa B X0JIe KoyieOaHuii Ha yIpyTroMm MojiBece.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MAasiTHUKE.

HccnenoBanrie yObIBaHUS aMILTUTY/AbI 3aTyXaIOIINX KOJICOAHUA.

HccnenoBanne BoIHYXICHHBIX KOJIEOAHUI.

Tema 2. InexkmpomazHumHneole Koebanus.

Konebarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMATHUTHBIE KOJICOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsiia KOHASHCATOpa C aMIUIUTYI0M CUJIBI TOKa B K0JIeOAaTeIbHOM KOHTYpE.

3aK0H COXpaHEHUS YHEPTUH B UACAUTHBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaronime AJIIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbIe
AJIEKTPOMATHUTHBIE KOJICOAHUS.



IlepemenHbpli TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE W
JeHCTByIONEE 3HAUYECHHWE CHJIBI TOKAa W HAMNpSOHKEHHUS MpH pa3indHoi (opme
3aBUCHMOCTH NIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouIalbHBIE TIEPEMEHHBIA TOK. Pe3ucTOp, KOHIEHCATOp M KaTylKa
WHIYKTUBHOCTH B LIEMM CUHYCOWJAIBHOTO NMEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpskeHU.

Wneanvueiii  Tpanchopmarop. IlpousBonacTBo, mepemadya u moTpebieHHE
ANEKTPUYECKOUN SHEPTUH.

DKOJIOTUYECKUE PHUCKU TpU NPOU3BOACTBE IIIEKTpo3HEepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHHUYEeCKHE YCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU IJIEKTpONEpeaay.

Hemoncmpauuu.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJICOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXalOMUX JIEKTPOMATrHUTHBIX KOJICOaHU.

Mopeinp 3IeKTPOMAarHuTHOTO TE€HEPATOpA.

BbIHYXIeHHbIE CUHYCOUJAIbHbIE KOJIEOAHUSI.

Pe3uctop, Karymika MHAYKTUBHOCTH M KOHJIEHCATOP B LIEMH MEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Y cTpoicTBO M PUHIIMIT ACUCTBUS TpaHChOopMaTopa.

Mopens THHUYN DIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

N3yuenue tpancpopmaropa.

HccnmenoBanne NMEpeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIWHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAaZHUMHbLE 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)KeHHE, NpeloMieHHe, HUHTephEepeHUUs U
nudpakims.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.



DONEeKTPOMArHUTHHIE BOJIHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  3JIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anus, uHTepdepeHuus u qudpaKius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMTBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBAa M IMPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenepon, CBU-nieusn,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IpUMEHEHUE.

HabGnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOM U
YacTOTOM KOJEOAHUIA.

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHUE,
noJisipu3arys, Tupaxius, UHTEpPEpeHIHs.

Oo6napyxeHue nHGPaKpacHOTo U yIbTPaPHOIECTOBOTO U3TyUCHUN.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

W3yyeHnue napamMeTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOTMHENHOE pacHpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeuyHbIli HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTtpoeHne n3zoOpaxeHuil B
iockoM 3epkane. Cepuyeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npesnomieHusi. OTHOCUTENbHBINA MOKa3aTesb npeiaoMieHus. [IocToSHCTBO YaCcTOThI
CBETa M COOTHOIIEHHE JUTMH BOJIH MPH MEPEX0/I€ MOHOXPOMATUYECKOTO CBETA Uepe3
IPaHHUILly pa3zelia JByX ONTUYECKUX CPEN.

Xon mydeit B mpusme. [ucnepcusi cBera. CroxHBIA cOCTaB 0€JI0ro CBETa.

[IBer.



[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenapHbIil yroyl ImOJIHOr0 BHYTPEHHErO
OTpaXEHUS.

Cobuparoriye 1 paccenBaronue JMH3bL. ToHKas JuH3a. DOKYCHOE pacCTOSIHHUE
U ONTHUYECKAsl CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSIHUSI TOHKOMN
chepudeckol JMH3BI OT €€ TEOMETPUM U OTHOCUTEIBHOTO IOKa3aTels
IIPEJIOMIICHHUS.

@opmyJiia TOHKOW JIMH3BL. Y BEIUYEHHUE, TaBAEMOE JIMH30M.

Xoa ny4a, MPOWIEAIIETO JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
onTu4yecko ocu. IlocTpoeHne wu300pakeHUNW TOYKM U OTpe3Ka IMPsSMOU B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas crocoOHOCTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTHUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiiaccuyeckux
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuust cBera. JudpakuuoHHas pemeéTka. YCIoBUE HaOIIOIEHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuyecknue yCTpOMCTBA W TEXHOJOTMYECKHUE IMPOLECCHl: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OIITUKH, BOJIOKOHHAs ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeaoMIIEHHs CBETA.

Habnrogenune noaHOro BHyTpEeHHEro oTpakeHus. Mojesnb CBETOBO/IA.

HccnmenoBanne xoAa CBETOBBIX IIYYKOB 4Ye€pE3  IUIOCKOMApaUICIbHYIO
MJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB M300paKeHUN B JTMH3aX.

Monenn MUKpOCKOIIa, TEJIECKOA.

Habmronenune natepdepeHIny CBeTa.

HaOmronenue 1BeTOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuenue nudpakiinoHHON PEIETKY.

Hab6nronenune nudpakiimoHHOTO CIIEKTpA.

HabOmronenrne nucnepcuu cBera.

HabGntonenue nonsipusaluu cBeTa.



[IpumMeHeHne noJIApOUI0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIIPSKEHUH.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.
N3mepeHne nokasaTess NpeJoMIIEHHS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSTHUSI OT BeliecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

H3mepenne pOKyCHOTO pacCTOSIHUS PACCENBAIOIINX JIUH3.

[Tomyuenune n300paxeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIMH3BI.

[Tonyyenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTep)EepeHnn 1 MOIspU3aIuu CBETa.

W3yyeHue noyisipu3aiyy CBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yyeHnue nHTEpPEpeHIINH JIa3€pPHOTO U3ITyUYEHUS HA IBYX LIEIIX.

HabGmronenue nucnepcun.

Habmronenue u uccienoBanue nudppakiinoOHHOTO CIEKTpa.

N3Mepenune IMHbI CBETOBOUM BOJIHEI.

[lonydyeHue creKkTpa U3ITy4eHHUs CBETOAMOMAA MPU MOMOUIM AU(PPAKIUOHHOM
PELIETKHU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHuIBl TPUMEHUMOCTH KJIACCHUECKON MeXaHUKU. [locTynaTel criennanbHOMI
TEOPHUH OTHOCUTEIIBHOCTH.

[IpocTpaHncTBeHHO-BpeMeHHON  uHTepBal. IIpeoOpaszoBanusi  JlopeHia.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILCHNUE JINHBI.

DOHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIIAITUBUCTCKON YaCTHLIBI. DHEPTUS
MIOKOSI.

TexHU4ecKue YCTpPOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CITyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEH 3aPSIKEHHBIX YaCTHLL.

YyeHndeckuil SKCIIEpUMEHT, J1a00pATOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbca W DHEPrUM  PEISTUBUCTCKUX dYacTui (10
dboTorpadgusiM TPEKOB 3aPSYKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapHo-601H0801 0yaiu3m.

PaBHOBeCcHOE TeIIOBOE M3JIydeHHE (M3IydyeHUe aOCOTIOTHO YEPHOTO Teja).
3akoH cMmemienus Buna. ['unoresa I1nanka o kBaHTax.

®oToHBI. DHEPrus U UMITYJILC (POTOHA.

dorordpdext. Onwitel A. I'. CroneroBa. 3akonsl dhoTodddekra. YpaBHeHHE
OunmrenHa 1 poroaddexra. «Kpacnas rpanuma» Goroaddekra.



JlaBmenne cBera (B YAaCTHOCTH, JIaBJICHHE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAONIYI0O M a0COJIOTHO OTpakaromyto moBepxHOCTh). Ombrter I1. H.
JleOenena.

BomnHoBseie cBolicTBa yactull. Bosusl ne bpoins. J{nmvHa BoiHbI Ae bpoits u
pa3Mepsl o0JlacTH  JIOKQJIM3allMM  JBWKYIIEHcS dacTuilel. KopmyckymnspHo-
BOJTHOBOU Jyanu3Mm. J[udpakmus 31eKTpoHOB Ha KpUCTAIIIAX.

Crnenu¢uka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEOoNpeaenéHHOCTeH
['eitzenbepra.

TexHHYeCKHe YCTpPOMCTBA M TEXHOJOTUYECKHUE MPOILECCHI: CIEKTPOMETD,

dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHeUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.
®doTo3(ddeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHeEIHETO (poToaddekTa.
HccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.
CBeToauon.
Conneunas Oarapest.
Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.
HccnenoBanue GpoTope3ucropa.
N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.
HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOJIUO OT HAMPSIHKEHUS.
Tema 2. Qusuka amoma.
OnbITEl O KCCIEIOBAHHUIO CTpOEHUsl atoMma. IlnaHerapHas MoJenb aToMma
Pezepdopaa.
[Toctynarsl bopa. U3nydyenue u noryonieHue GOTOHOB MPH MEPEXOE aTOMa C
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOMu.
Buapl ciektpoB. CieKTp YpOBHEM 3HEPTUH aTOMA BOJIOPOJA.
CrnioHTaHHOE U BRIHYKJICHHOE U3TyueHue creta. Jlazep.
TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpauuu.
Mopens onbita Pesepdopna.
HaOmronenue mMHENYaThIX CIIEKTPOB.
YCTpOUCTBO U IEUCTBUE CYETUYNKA HOHU3UPYIOIIUX YACTHII.
OrnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.
Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.
Hab6nronenue mMHeyaToro CeKTpa.



HccnenoBanne cnekTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOJAA U U3MEPEHHUE
noctosiHHoi PunOepra.

Tema 3. Quzuka amomHo2o A0pa u INEMEeHmMaApPHbIX YACHUY,

Hyxnonnas mozens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
qucio sapa. N30Tormsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. DNEKTPOHHBIH M TIO3UTPOHHBIN OeTa-
pacrnan. ['amma-n3nyuyeHue.

3akOH pPaJMOAaKTUBHOTO pacnaja. PaauoakTHBHBIE H30TONBI B TPHUPOJE.
CBoOiICTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusgHUE paIMOAKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHbIi PoH n3inydenus. Jozumerpusi.

OHeprus CBSA3M HYKJIOHOB B siipe. S aepubie cuibl. JledekT Macco sapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsIEMOT0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTHYECKUE acCIEeKThl Pa3BUTHUS
AIEPHON YHEPIETUKHU.

MeTtonbl perucTpauy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAbHBIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CrangaptHor Moenu. KBapk-riarooHHas MOAENb aJpOHOB.

®uzuka 3a npenenamu CrangaptHo Mozaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnuHcTBO U3nyeckoil KapTUHBI MHPA.

TexHn4eCKre yCTpOWCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Buiibcona, s/iepHbIil peakTop, TEPMOSICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanre TpEKOB YacTUIL (110 TOTOBBIM (OTOrpadusim).

HccnenoBanue paioakTUBHOTO (hOHA C UCIIOIB30BaHUEM JI03UMETpA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMHUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otansl pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
acTpoHoMHuH. [IpyMEHUMOCTh 3aKOHOB (U3HKK IS OOBICHEHUS TPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metoasl aCTpOHOMHMYECKUX HcciieqoBaHUi. COBpEMEHHBIE ONTHYECKHE
TEJICCKOIIBI, PAJAOTEIIECKOIBI, BHEATMOC(EpHAsI aCTPOHOMHSI.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIa U 3BE3I.

3BE3/1bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —



CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoonMU CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
raJaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ma. Pazberanne rajakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue naoniooenus.

HaOmronenus: 3BE31HOr0 HeOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM NI ONpe/iesieHUs MOJI0KEeHNUs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3aus (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3/IbI.

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

Du3nYecKuil MPAKTHKYM.

CrniocoObl1 u3MepeHust PU3NYECKUX BEJIMYMH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYKH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEMIOKEHHBIX THUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  paszleinax «YUYEHUYECKUUA  DKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O6o01maronee NOBTOPEHUE.

OO6o001IeHne U cucTeMaTu3alys CoJIep KaHusl pasfeioB Kypca «MexaHuKkay,
«MonekynspHas pu3nuka U TepMOANHAMUKAY, « DJEKTpouHaMuKay, «Konebanus u
BOJIHBDY, «OCHOBBI CHEHUAIBHON TEOPUM OTHOCUTEIBHOCTW», «KBaHTOBad
busmnKa», « DIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp ¢u3uku uW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHOM M ATUYECKOM cpepax NeaTeTbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKH U
aCTPOHOMHM B COBPEMEHHOM HAy4YHOW KAapTUHE MUpA, 3HAYCHHUE ONMUCATEIBHOU,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM M  MPOTHOCTHYECKOW  (DyHKIIMIA
bu3ngecKoil Teopuu, poJib GU3UIECKON TEOpUHU B (POPMUPOBAHUH MPEACTABICHHMA
0 (¢u3NUeCKOW KapTHHE MUPA, MECTO (PU3NUYECKON KapTUHBI MUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOE.

MesxknpeaMeTHbIE CBA3H.



Nzyuenue kypca ¢pusuku yray0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€M C KypcaMud MAaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM OO0 HAYUHOZ20
no3HaHuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, ODKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, N3MEpPUTENbHbIE MPUOOPHI, IUPPOBast 1abopaTOpusl.

Mamemamuka: peuieHUE CHCTEMBl YpPAaBHEHHMU. TpPUTOHOMETPHUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJE€CTBO. BEKTOpPHI M MX IPOEKIMU HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKUMA. [Ipu3Haku mOHO0US TPEYrOJHLHUKOB,
ompeiesIeHne MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM Npupojie, KoseOaTelbHbIE
JBWKEHUS B JKMBOM IPUPOJE, OKOJOTWYECKHE PHUCKUM TPH IMPOU3BOJCTBE
AIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  cpeasbl,
yIbTPa3BYyKOBasi JMATHOCTUKA B MEIULIMHE, ONTUYECKHE SBIECHUS B >KHUBOU
IpUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHMsI KPUCTANIMYECKON PEIIETKY, CIIEKTPAJIbHBIA aHAIN3.

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

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOT0 TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTPONEpeay, 3JIEKTPOABUraTelb, pajgap, pailuonpuEMHHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTPa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, IepHAsi JHEPreTUKA U SKOJIOTMYECKHE aCIIEKThI €€ Pa3BUTHSI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbBTATHBI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIIPaBIICHUIA
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULKUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIE€HA POCCUNCKOI0O OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHU3ally;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OLEHMBATH CUTYallMI0 U NPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HaHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OYAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOIO

TBOPYECTBA, MPUCYILIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCcTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiicCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIOLTUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOU
NEeATETLHOCTH B 00JacTH (PU3KUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3a1ad  (pU3nIeCcKOoro
COJIEpKaHMsl, IPUMEHECHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIU3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Yy €€ pEIICHUs, HaXOAWThb APTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aJaud pPe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHMS 1O (U3NKE B MPAKTUYECKYIO 00JacTh
KA3HEICSITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YeHUsI THGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW 0€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalUMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3MKK W BO BHEYPOUYHOMU
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4ath
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOM
paboTHI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeeNsiTh poJid ¢ Y4€TOM MHEHHM YYaCTHUKOB, 00CYXAaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TIO3HABATENbHYIO JEATEIBHOCTh B 001aCTH
(bU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOM pabOThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4€OHOT0 MPeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JienaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



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

BIAJCTh HABBIKAMH TIO3HABATEIBHOM pediIeKcHr Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

WCITOJIB30BATh MPUEMBI PEIICKCHH JIJIST OIICHKH CUTYaIlUH, BRLIOOpA BEPHOTO
pELICHUS;

YMETh OILICHUBATh PHUCKA W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOILMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e (CaMOCO3HaHHWs,  BKJIIOYAIOLIEIO0  CIOCOOHOCTh  MOHUMAaTh  CBOE

HYMOIMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHE, CIOCOOHOCThH aJanTHPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JIEHCTBOBATH, UCXOJIS U3
CBOHMX BO3MOXKHOCTEIH;

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

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paszpemarb KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xoHity oOyuenusi B 11 knacce npeaMeTHbIC pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



MOHUMATD POJIb PU3UKU B IKOHOMUYECKOU, TEXHOJIOTHUECKOM, COLIMAaTbHON
U 3TUYECKOHN cdepax NeATeTbHOCTH YeNOBeKa, poJib U MECTO (PU3UKU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMUM B IPAKTHYECKON
JEATEIbHOCTH YEJIOBEKA U JANbHEHMIIEM HAayYHO-TEXHUYECKOM DPA3BUTHH,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
NPOTHOCTUYECKON (PYHKUUN (PU3NYECKON TEOpUH — SICKTPOAMHAMUKH,
CHEIMATbHOM TEOpPUHM OTHOCUTEIIbHOCTH, KBAHTOBOM (U3UKH, pPOJIb
¢uznyeckoil Teopu B (OPMUPOBAHUU MPEACTABICHUN O (PU3HUECKON
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHpa B O0OLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJCE;
pa3ianuaTh yCIOBUS MPUMEHUMOCTH MOJIeNel (PU3NUEeCKHX Tel U MPOIIECCOB
(s1BJI€HUI): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHMYECKHUE KOJEOAaHHs, MaTeMaTUYEeCKHN MasTHUK, WACaIbHBINA
IPYKUHHBIA MAasiITHUK, rapMOHUYECKHE BOJIHBI, UJCaIbHBIN
K0JIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIEl aTOMa, aTOMHOTO SApa U
KBAHTOBOM MOJIC/IH CBETA;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOJIB30BAHNS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH SJIEKTPOMArHUTHBIE MPOLECCHl U SIBIICHHUS,
WCIIONB3Ysd OCHOBHBIE TIOJOKEHUS M 3aKOHBI DJJIEKTPOJAMHAMUKH U
CHELMAIbHOM ~ TEOpUHM  OTHOCUTEIIBHOCTH  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro  3apsiaa, cuia Awmmepa, cwia JlopeHuma, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuMu, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOW ILENU CO CKOPOCTBIO
W3MEHEHHUS CUJIbI TOKA, OCTYJIAThI CIIEIUAIBHON TEOPUU OTHOCUTEIBHOCTH
OWHIITETHA);

aHaJIM3UPOBaTh U OOBSICHATH KBAHTOBbIE MPOLIECCHI U ABJICHUS, UCIIOIbB3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHeHHE  ODWHINTEHHA IS
dboToapPexra, mepBbIii U BTOpO NOCTYNaThl bopa, MpUHLKIT COOTHOILIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbI COXpPAHEHHUs 3apsiOBOrO0 H
MacCOBOT'0 YHMCEJI ¥ DHEPTUU B SIIEPHBIX PEAKLIMAX, 3aKOH PAJUOaAKTUBHOIO
pacraja);

ONMKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBJICHUS, HCHOJb3YysS BEITUYUHBI:
HaIpsKEHHOCTD DJIEKTPUYECKOTO MOJISA, MOTEHIHAN dJIEKTPOCTATUYECKOTO
IIOJIs, PA3HOCTh ITOTEHLUHMAJIOB, DJIEKTPOABWXKYILNAs CHUJA, WHIYKIUA
MarHuTHOTO TOJISl, MAarHUTHBIA MOTOK, CHia AMIepa, UHIYKTHBHOCTD,
NEKTPOABMKYIAS CUJIAa CAMOMHAYKLHMH, SHEPrus MArHUTHOTO I10JIA
IIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUI UMITYJIBC, TIOJIHAS] SHEPT S, SHEPTUs



MTOKOSI CBOOOTHOM YaCTHIIBI, SHEPTUS W UMITYJILC (DOTOHA, MACCOBOE YUCIIO
¥ 3apsia Aapa, SHEPTHsl CBSI3U S/1Pa;

OOBSICHATH  OCOOGHHOCTH  NPOTEKaHUS  (PUBNYECKUX  SBICHUM:
AIIEKTPOMArHUTHAS UHIYKIIUS, CAMOUHYKIMS, PE30HAHC, MHTEp(PepeHIIUs
BOJIH, Judpakuus, JTUCHEpPCHUsi, T[OJHOE BHYTPEHHEE OTpakeHHE,
doTornextpuaeckuii 3pdext (botorddexr), anpda- u 6eTa-pacmaisl aaep,
raMma-u3JiIydeHue siep, Gu3ndeckre NPUHIUIBI CIIEKTPATbHOTO aHATTN3a U
paboThI J1a3epa;

OTpEJENATh HaIpaBiICHUE WHIYKIMA MarHUTHOTO TMOJIsi MPOBOJHHMKA C
TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHiia;

CTPOHUTH N300pakeHHe, CO3JTaBAEMOE TIIOCKUM 3€pKajioM, TOHKOM JTHH301M,
W PACCUUTHIBATH €r0 XapaKTEPUCTHUKH;

MPUMEHSTh OCHOBOIOJATAIONINE ACTPOHOMHUYECKUE MOHSTHUSA, TEOPUH U
3aKOHBI IS aHaidu3a ¢ OOBSICHEHHS  (PU3MYECKUX MPOIECCOB,
IPOUCXOSAIMINUX B 3BE3/IAaX, B 3BE3HBIX CHCTEMAaX, B MEKTaJaKTUYECKOU
cpejie; ABUKEHUSI HEOECHBIX Tel, IBOIIOLUHU 3BE31] U BCelleHHOI;
IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIHMYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHHM, TpPU H3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MMOJYYECHHOM 3aBUCUMOCTH
(Gu3MUeCKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHMH, JelaTh  BBIBOJABI 1O  pe3yibTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBbIC M3MEpPEHHUS (U3MYECKUX BEIUYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIBHBIA METOJlT U3MEPEHUs, OLIEHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC IMTOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBONUTH OTBITHI IO MPOBEPKE MPEIOKESHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYCHHBIC PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUTIOTE3bI;

OTMMCHIBATh METOIBI TTOTYUCHUS HAYYHBIX ACTPOHOMHYCCKUX 3HAHUMH;
co0roIaTh MpaBuiia 0€30MacHOT0 TPy/ia MpY MPOBEACHUN UCCIICAOBAHNN B
paMKax  y4eOHOTO  OJKCHepUMeHTa, TMpakTUKymMa W y4eOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM JIEeATEIbHOCTH C HCIOJIb30BAHUEM
U3MEpPUTELHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhlE 3aJaud C SBHO 3aJaHHOW M HESBHO 3aJaHHOM
bu3ndecKoil MOJENbI0: HAa OCHOBAaHWM aHajdu3a YCJIOBHS BHIOWpATH
dbuzndeckue MoJeau, OTBeYarolue TpeOOBaHUSAM 3a/layd, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTA M MOCTYNATHl (DU3UYECKUX TEOPUN
IpU  WCIONB30BAHUHM MATEMATUYECKUX METOJOB peUICHHS  3ajad,



MPOBOAUTH PacUy€Thl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yAbTaThl U KOPPEKTUPOBATH METOJIBI PEIICHUS C YYETOM MOJYYEHHBIX
pE3yIbTATOB;

pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue MpPUMEHEHUs 3HAHWN U3
Pa3HbBIX pa3leioB Kypca (PU3MUKH, a TAK)KE UHTETpallui 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCyXJICHUM ¢ ONOPON Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUe SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJIA OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCKHBIX YIEHBIX -(DU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJU3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M ITPOU3BOICTBEHHOI
JEATEIbHOCTH YEeJIOBEKAa, CBSI3aHHOM C (PU3UYECKUMHU IMPOIIECCaMU, C
MO3UIINHI HKOJOTUUECKON 0€30MacHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOOTIOIH30BAHUN, @ TAKXKE Pa3yMHOM HCIIOIb30BAHUU JTOCTHKCHHM
HAyKW W TEXHOJOTUW JUIsl JaJbHEHIIero pa3BUTHUA YEJIOBEUYECKOTO
00IIIeCTBA;

NPUMEHSATh pa3iuyHble CrOcOoObl paboThl ¢ MHPOpMaLUEH (PU3NYECKOTO
COJIEp)KaHUsI C HCIOJB30BAaHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX
TEXHOJIOTHUA, TIPH TOM HCIOJIb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TEPepadOTKH U TpPEeAbsIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOU WH(GOPMAITUH, CTPYKTYPUPOBAHUS ¥ UHTEPIPETAIINH
uH(OpMAIUH, TONYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYCCKU
aHANMM3UPOBaTh  TOJIy4aemMyro  UWHGOpMAIMi0O ©W  OICHHWBaTh €€
JIOCTOBEPHOCTh KAaK HAa OCHOBE MMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaIM3a UICTOYHUKA HHPOpPMaLIUU;

MPOSIBIIATH OpraHU3alMOHHbIE u M03HABATEIILHBIE YMEHUS
CaMOCTOSITEIILHOT'O TPUOOPETEHUSI HOBBIX 3HAHUM B MIPOIIECCE BHITTOJIHEHUS
MIPOCKTHBIX M Y4eOHO-UCCIEA0BATEILCKUX PadoT;

paboTaTh B TPyNIE C HWCIOTHCHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy T'PYIIbI, PAMOHATIBLHO PACIPEACNISTh ACITEILHOCTD
B HECTaHJAPTHBIX CHUTYallUsIX, aJICKBATHO OLICHMBATh BKJIAJ KaXXJOTO M3
YYaCTHUKOB TPYTIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI;

MPOSIBJISITH MOTUBAIIMIO K OyayIieil mpodecCuoHaIbHON ACSTEIHHOCTH TI0
CHEIUATBHOCTIM (hHU3UKO-TEXHUYECKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne ni/m P Konrpouabnbsie IIpakTnyeckue (1p )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. 9JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Martitioe nosie 14 https://m.eds00.ru/39859¢f1
bubmuoreka [JOK
12 UCKTPOMArHHTHAS HHAYKLHS 13 1 https://m.eds00.ru/39859¢f1
Hroro no paszneny 27
Pa3nen 2. KOJIEBAHUS U BOJTHBI
bu6nmoreka [JOK
2.1 MexaHudeckue KojecOaHus 10 https://m.edsoo.ru/39859f1
bu6nmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.eds00.ru/39859¢f1
53 MexaHn4YecKHe U dJIEKTPOMArHUTHBIC 10 1 bubnmoreka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bubmuorexa [JOK
24 25 1
Onrika https://m.eds00.ru/39859f1
Hroro no paszneny 60

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosrl CTO

5 1

bubmuoreka [JOK
https://m.edso00.ru/39859ef1
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Hroro no pazaeny )
Paznen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 KopnyckynsipHO-BOJIHOBOH JTyalii3m 15 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
4.2 Dusitka atoma > https://m.eds00.ru/39859¢f1
43 ®du3uKa aTOMHOTO s/1pa U dJIEMEHTapHBIX 5 bubnuorexa [JOK
' YaCTHII https://m.eds00.ru/39859¢f1
Wroro mo paszneny 25

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 12 httos://m.edsoo.ru/39859f1
Uroro no pazaeny 12
Pa3znen 6. PUSHUECKHUM TPAKTUKYM
bu6mmorexa [IOK
6.1 O i 16 16
HSHHCCICHI HPARTHEYM https://m.edso00.ru/39859ef1
Wroro mo paszneny 16
Pazgen 7. OBOBIIAIOLIEE IIOBTOPEHHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK
' JESTENILHOCTH, IPHOOPETEHHOTO MTPU https://m.edso0.ru/39859ef1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Hroro mo pazaeny 15
PezepBHOE Bpemst 10 bubmorexa HOK

https://m.edso00.ru/39859ef1
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ITOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
ara uuppoBbIe
Tema ypoka Konrtpoabnbsie IIpakTnueckue A op
Bcero u3yueHusi  odpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl

BiaumopeiicTBie MOCTOSHHBIX

1 MarHMTOB U IPOBOJIHUKOB C TOKOM bubmmorexa LIOK

poBO ’ https://m.eds00.ru/487a8593
MarnutHoe nojue. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIIHH.

5 [IpuHuun cyneprno3uumn bubnnoreka [JOK
MarHuTHbIX nosieu. Jlunun https://m.edsoo.ru/4clabcch
MarHUTHON MHIYKIIUN

3 MarsuTtHO€ 10j1€ IPOBOJHUKA C bubnnoreka [JOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amnepa, e€ HanpaBJIeHUE U bubnnorexka [JOK
MOZYJIb https://m.edsoo.ru/26d9c5ba

5 Pemenue 3amau bubmorexa HOK

A https://m.edsoo.ru/a37a0c21

5 [Ipumenenue 3akoHa Amnepa. bubnuoreka [IOK
DNEeKTPOU3MEPUTEIHLHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U

7 MOAyJIb. JIBH>KEHHE 3apsSKEHHON bubnuoreka [IOK
YaCTHULIbI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nosie

b K

8 Pemenue 3anau nommorexa 110

https://m.edsoo.ru/504e98c7



https://m.edsoo.ru/487a8593
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https://m.edsoo.ru/504e98c7

bubmuorexa [JOK

9 Pa6 JI
abOTa CTHL Soperta https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
10 P
ClHeHie sa et https://m.eds00.ru/93617bd9
MarsuTHOe 1oJjie B BEIIECTBE.
11 ®deppoMarHeTUKH, apa- u bubmorexa [JOK
PP > ap https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIC CBOMCTBA
12 dheppomarnetukoB. [Ipumenenmne bubmorexa LHOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3amaq mo reme bu6mmorexa [IOK
"MaruauTHOe 11071¢" https://m.edso0.ru/5b55¢307
14 Pemenue 3agay mo teme bubmuorexa [JOK
"MaruutHoe nosie" https://m.edsoo.ru/41c4ae8a
SIBIIeHUE DIEKTPOMArHUTHOU
15 HH nun. [ToTok BekTOopa bubmorexa HOK
SARE P https://m.edsoo.ru/b3efa0cl
MarHUTHON MHITYKITUN
bu6mmoreka [IOK
16
OAC mHayKuAH https://m.edso00.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKITNH bubnuotexa [JOK
Dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekrpudeckoe noie. bubnuorexa [IOK
Toku @yko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMH B ABUKYIIUXCS bubnmnoreka [JOK
MIPOBOJHUKAX https://m.edsoo.ru/0235cc02
20 Pemenue 3agau bubmorexa HOK

https://m.edsoo.ru/4dfda618



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618

bubmuorexa [JOK

21 I1 Jle
PABHIIO Jienta https://m.eds00.ru/bbc22726
NunyktrnBHOCTE. Karymika
22 HH HYKTI/IBHOCTI/I B eri/f bubmorexa LIOK
YK H https://m.edsoo.ru/621eae9d
IMOCTOSIHHOTO TOKa
23 SAsnenue camounaykiuu. IC bubmuoreka [JOK
CaMOWHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHUTHOTO MOJIS KaTYIIKU bu6mmoreka [IOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3c0ad1l
bubmuorexa [JOK
25 P
CHICHHE a1t https://m.edsoo0.ru/88f69d2b
O000I11IeHNE U CUCTEMATU3AIUS
26 3HAHUI 10 TEME bubnmorexa [IOK
" " https://m.eds00.ru/76484025
DneKTpoAnHAMUKA
97 KonrtponbHas pabora no Teme bubnnoreka [JOK
"OnekTpoauHaMuka" https://m.edso0o.ru/8ae09b98
KomnebarennHas cucrema. Eub 10K
nOIMoTeEKa
28 CBo00O §] .
BODOITBIC KOJCHAHIA https://m.edsoo.ru/7c1db385
lMapmonuueckue koyeOaHus
Kunematuueckoe U JUHAMHYECKOE
29 OITHCaHNe KOJIeOaTENbHBIX bubmiorexa LOK
. https://m.eds00.ru/87ce9498
TBKECHUN
DHepreTudeckoe onrcanue. BeiBos
IAHAMHYECKOTO OIHUCAHUS
. bubnmnoreka [JOK
30 TapMOHHYECKHUX KOJICOaHUH U3 MX

OHEPTCTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHuA

https://m.edsoo.ru/e3c99692
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bubmuorexa [JOK

31 A OaHui
MIIHTY 23 H pasa Konebaui https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
[Teproa ManbIX CBOOOTHBIX
32 K0§e6aIII{I/H‘/'I MaTeMaTI/I‘feCKOFO bubmorexa HOK
https://m.edso00.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUH IPYKUHHOTO MasiTHUKA
3aTyxaromue KojieOaHusl.
33 BLIZX Z-II-IHBIG KOJIeOaHHS bubmorexa [JOK
YA ' https://m.edsoo.ru/72e93d09
Pe3onanc
bu6mmoreka [IOK
34 A 0
BTOROICOARHA https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemenwue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "Mexannyeckue
36 KOJIeOaHUs B MY3bIKaJIbHBIX bubmorexa HOK
'}'] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O06o001meHre U CHCTEMaTH3aIIHs
37 3HaHWM 1Mo TeMme "MexaHndecKue bubmorexa HOK
. https://m.edsoo.ru/eb84182f
KoJieOaHms
DeKTpOMarHuTHbIE KOJIeOaHusl. bubmuorexa [IOK
38 .
KonebaTtenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUIUTY/bI 3apsiia KOHAEHcaTopa C bubnnoreka [JOK
aMIUTATYJOM CUJIBI TOKA B https://m.edsoo.ru/093f9afl
KoJe0aTeIbHOM KOHTYpE
40 3aKOH COXpPaHEHHS YHEPTUU B bubnnorexka [JOK

uJeabHOM KoJie0aTeTbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aTyxarollue IEKTPOMarHuTHbIE

41 KoJjieOaHus1. BeIHyK/1eHHbBIE bubmmorexa [JOK
] TR https://m.edso00.ru/5e668619
AJEKTPOMarHuTHbIE KoeOaHus
IlepemenHsbIi TOK. Pesucrop u
42 KOHJICHCATOP B LIEMH TIEPEMEHHOTO bubmmorexa [JOK
P P https://m.eds00.ru/84836152
TOKa
43 Karymka HHIyKTUBHOCTH B LIEN bubnuoreka [IOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3axoH OMa 11 SIEKTPUYECKON Lienn bubnnorexa [HOK
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MOomHOCTh IEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U JIEVCTBYIOIIEE bubmorexa LHOK
YA g ot https://m.edsoo.ru/lcac6c4c
3HAYEHHUE CUIIBI TOKA M HAMPSHKEHUS
46 Pe3oHaHC B 35IeKTpUYECKOH TeTH bubmorexa HOK
P t https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 P
CHICHHC sanad https://m.edsoo.ru/a16836a4
Nneansubiif Tpancdopmatop.
48 [IpousBoacTBoO, nepenaya u bu6mmorexa [IOK
MOTpedIeHne MEKTPUIECKON https://m.edso0.ru/f97418ae
SHEPTUU
DKOJOTHYECKHe PUCKU TIPU
MIPOU3BOJICTBE AIEKTPOIHEPTHH.
49 KynesTypa ncnonszoBanust bubmorexa LHOK
YARTYP . https://m.edso0.ru/a6f74d93
ANEKTPOIHEPTHH B MOBCETHEBHON
KU3ZHU
50 DKk3aMeH 1o (usuke 3a 1 momyroaue.
o1 Ok3ameH 1o ¢usuke 3a 1 momyronaue.
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O0001IeHYE ¥ cCUCTEMATU3 AU

52 3HaHUH 1O TeMe bubmmorexa [JOK
https://m.edso00.ru/401024a9
"DJIeKTpOMarHuTHEIE KoeOanus"
MexaHu4eCcKHe BOJIHBI.
53 XapakTepUCTUKH MEXaHMIECKHUX bubmorexa LOK
P P https://m.edso00.ru/a58e109f
BOJIH
o4 CBoiicTBa MEXaHUYECKUX BOJIH bubmmorexa [JOK
https://m.edso0o.ru/d9ae1000
bu6mmorexa [IOK
55 3ByK. X
BYK. AdpaKTEpHOTHIN spyka https://m.edso00.ru/138b6f09
56 Wudpassyk u ynprpassyk. LllymoBoe bubnnorexa [JOK
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl https://m.edso0.ru/7380038f
bubmuorexa [JOK
S7 P
cicHHe salat https://m.edsoo.ru/cfd918bf
58 DNeKTPOMarHUTHHIE BOJHBI. bubnmnorexa [JOK
N3nydeHne 3J1eKTPOMarHuTHBIX BOJH https://m.edsoo.ru/714e5dbl
59 OHeprus EeKTPOMarHuTHBIX BOJIH. bubnnorexka [JOK
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana >eKTpOMarHUTHBIX BOJIH.
60 [TpuMeHEeHHE IEKTPOMArHUTHBIX bubmorexa [JOK
P P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHKE U OBITY
[TpuHIUTIBI paTnOCBA3U U
61 TeneBuaenus. Paguosokamus. bu6mmorexa [IOK
DNEeKTPOMArHUTHOE 3arpsi3sHEHUE https://m.eds00.ru/9f96f1f8
OKpY’Karollen cpeibl
62 KonTponbhas pabota no teme bubnuoreka [IOK

"Konebaunus 1 BOJIHBL"

https://m.edsoo.ru/4f7985a0
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Caer. 3aKOH IPSIMOJIMHENHOTO

bubmuorexa [JOK

63
pacnpocTpaHeHUs CBeTa https://m.eds00.ru/f9566406
Pemenue 3a1a4 Ha npuMEHEHUE
64 3aK0HA IIPSIMOJIMHEIHOTO bubmmorexa [IOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHUs CBETa
65 Otpaxenue cBera. [Lmockoe bubnunoreka HOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipenomienue cBera. AGCOIFOTHBIN
1 OTHOCHUTENLHBLIN [T0KA3aTehb
66 npenomiienns. [loaHoe BHyTpeHHEE bubmmorexa [TOK
P ' P https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHblil yroa
MIOJIHOTO BHYTPEHHETO OTPAXKECHHUS
Pemrenue 3a1au Ha mpuMeHEHNE
67 3aKOHOB OTPAXEHUS U MIPETOMIIEHUS bubmmorera [TOK
p p https://m.edsoo.ru/49d830a9
CBeTa
Xona nydeit B mpusme. Jlucnepcus
68 cBera. CloHBIN cocTaB 0eJIoro bubmmorexa LOK
) https://m.edsoo.ru/d8elc3be
cBerta. [lBer
69 JIunzel. @OKyCHOE paccTosTHUE U bubnunorexa [JOK
ONTUYECKas CUJIa JIMH3EI https://m.eds00.ru/60441359
70 ITocTpoenne n300paskeHHit B IMH3AX bubnnoreka [JOK
U UX CUCTeMaX. YBeEJINUEHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agad Ha mocTpoeHue
71 n300paXeHUH, ITOTYYaeEMBIX C bubmmorexa [TOK
p ’ i https://m.edso00.ru/5a868f09
IIOMOIIIBIO JINH3
bu6 OK
12 I'ma3 kak onTudeckas cUCTEMa nbmmorexa I1

https://m.edsoo.ru/ecd480a2
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Pewmenne 3amau. IIpenenst

73 MIPUMEHUMOCTH T€OMETPHUUECKOM bubmorexa LOK
P R https://m.edsoo.ru/cd174al0
OIITHUKU
74 CKopocCTh CBETA U METO/IbI €€ bubnnoreka HOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
7
> Jlucnepens caera https://m.edsoo.ru/lel6ccée
bubmuorexa [JOK
7 u
6 HTepgepenuus cera https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
77 HAOJIOIEHNUS MAKCUMYMOB U bubnmorexa [IOK
s ™ https://m.edsoo.ru/c6416d48
MI/IHI/IMYMOB
bubmuorexa [JOK
7 P
8 Clietme sajad https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
79 IT
PHMEHEHHE MHTEp(EpeHIIn https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80
Jlndpaxuns ceera https://m.edsoo.ru/12ed04b5
81 JudpakionHas pemeTka. Y cioBue bubnnorexka [HOK
HaOJII0ICHUS TJIaBHBIX MAaKCHMYMOB https://m.edso0.ru/f998d964
bu6mmoreka [IOK
2 P
8 clierme sazat https://m.edsoo.ru/d58c411a
83 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsapuzanus ceera https://m.edsoo.ru/e9890fe9
bubmuorexa [JOK
4 P
8 clierme sazat https://m.edsoo.ru/c56¢8158
85 CBeTOBBIC SABJICHHS B IPUPOJIC bubmmorexa [JOK

https://m.eds00.ru/0b36363d
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86 O06o001IeHre U cHCTeMaTH3aIus bubnmoreka [JOK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonrponsHas pabora o teme bubnuoreka [IOK
«Onruka» https://m.eds00.ru/82315dd4
['panuIpl TPUMEHUMOCTH
88 KJIaCCHYECKON MEXaHUKH. 3aKOHBI bubmuorexa [JOK
3JIEKTPOJUHAMUKHI U TTPUHIIUIL https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTH
89 IlocTynatsl ciennaabHON TEOPUU bubnnorexa [HOK
OTHOCUTEIBLHOCTU https://m.edso00.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOU
unrtepsai. [IpeobpazoBanus
90 Jlopenua. YcioBre NpUUMHHOCTH. bubnuorexa [JOK
OTHOCUTENBHOCTD https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe1JIEHHE
BPEMEHHU U COKpAIICHUE JTNHBI
01 DHEprust U UMITYJIbC bubnuoteka [JOK
PEIATUBUCTCKON YaCTHULIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl € 3HEpruen u
92 UMITYJICOM PENSITUBUCTCKON bubmmorexa LIOK
https://m.edsoo.ru/b6258ffa
YaCTHIIbI. DHEPTHUS TTOKOS
93 PaBHOBecHOE TEIIOBOE M3ITYUCHHE bubmmorexa [JOK
https://m.edso00.ru/f54035a5
bubmuorexa [JOK
%4 3axon ememeHns Brxa https://m.edso0.ru/1c5ff752
95 I'mnotesza M. Ilnanka o kBaHTax. bubnmoreka [JOK

DoToHEI

https://m.edsoo.ru/a5ffa218
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bubmuorexa [JOK

% DHEprHA M MMIIYIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 dororpdexr. OnbiTer A. T bubnmoreka [JOK
CroneroBa. 3akoHbl hoTodhPekTa https://m.edso00.ru/8c68e5b9
VYpaBuenue DitHmITeHa s
98 dororddekra. "Kpacnas rpanumna" bubmorexa OK
- oP P https://m.edso00.ru/01ef4556
dororddekra
99 Jasnenue ceera. Onbitsl [1. H. bubmuorexa [JOK
JlebeneBa https://m.eds00.ru/64b4f966
. bubmuorexa [JOK
100 BoimoBEIe CBOHCTBA TacTHL https://m.edsoo.ru/f59cfcec
Bounsr ne bpoiing. J{irHa BOIHBI €
101 b 0171J1;1I1[/1 aI:)sMe Bl §6HaCTI/I ! bubnmorexa [IOK
P pasiep : https://m.edsoo.ru/5df8baf1
JIOKQJTM3AIAH JIBUKYIICHCS YaCTHIIBI
102 KopnyckynsipHO-BOJIHOBOM Jyalln3M bubmmorexa [IOK
PTYCKYAP Y https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTPOHOB HA bubnnorexka [JOK
KpUCTauIax https://m.edsoo.ru/30dbal8c
Crneunguka usmepeHuit B
104 mukpomupe. COOTHOMIEHUS bubmmorexa LOK
POMHP oo https://m.edso00.ru/65783dec
HeonpeaenéuHocrei I 'elizendepra
bu6mmorexa [IOK
1 P
05 CICHHE rpadiecKkux 3121 https://m.edsoo.ru/e70195bd
N bubnmuotexa [JOK
106 Peruerne pacuCripix sana- https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo TeMam: Eub OK
107 "Ocnossl CTO", "KopnyckyispHo- noamoreka L1

BOJIHOBOM yanu3m”

https://m.edsoo.ru/c3de891a



https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a

OnbITHI 10 UCCIIEAOBAHUIO CTPOEHUS

108 atoma. [ImanerapHas Mojenb aroma bubmnorexa LIOK
https://m.edso00.ru/312b750a
Pezepdopna
bubmuorexa [JOK
109 Hoctynaret bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHEi bubnmoreka [JOK
SHEpPruU aToMa BOAOpoOAa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKICHHOE bubnuoreka [IOK
M3JIy4eHHUE CBETA https://m.eds00.ru/f945d85c
bubmuorexa [JOK
112 Hlasep https://m.edsoo.ru/2288a0c4
Hyxknonnas monens sigpa
113 I'eitzenbepra-MBanenko. 3apsng u bubmuorexa [JOK
MAacCcOBO€ YHCIIO Anpa. M30Tomsl. https://m.edsoo.ru/34ada5de
PapnoakTuBHOCTH
3aKOH paIMOAKTUBHOTO pacraja.
CBoiicTBa MOHU3U ero
114 U3IIy4EHUS. BJ'II/ISI:I)IZ:) B Bubmiorexa LIOK
https://m.edsoo.ru/aab98bef
PaIMOaKTUBHOCTH Ha KUBbIE
opranu3msl. [lozumerpus
DHeprusi CBSI3U HYKJIOHOB B sIJIpe.
Snepubie cunbl. Jlepekt maccbl
saapa. SAnepHelie peakuuu. SaepHeie
115 pi[SKTOplI[)I.pHpOé)HeMII;II - Bubmiorexa LIOK
https://m.edsoo.ru/ff1758d0
YIPaBISIEMOTO TEPMOSICPHOTO
CUHTE3a. DKOJIOTHIECKUE aCTIEKThI
pa3BUTHS AAEPHOU SHEPTETUKU
116 MeTtobl perucTpanyu u bubnuoreka [IOK

HCCICO0BAaHUA SJICMCHTAPHBIX

https://m.edsoo.ru/lac08a5b
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yactull. DyHgameHTanbHbie
B3aUMOJICUCTBUSI. bapruoHbI, ME30HBI
u nentonsl. [IpencraBnenue o
CrangaptHoit Mmoaenu. Kapk-
TJIFOOHHAS! MOJIEITb aJJPOHOB

®dusuka 3a npenenamu CtanapTHON
moaenu. TémHas maTepust U TEMHAS

bu6mmoreka [IOK

117
sHeprus. EnuncTBo pusndeckoit https://m.edso0.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMUHU. bubnnorexa [HOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTS
119 0OBSICHEHUS IPUPOJIBI KOCMHYECKHIX bubnuoreka [IOK
00BEKTOB. MeToabI https://m.edso0.ru/39c44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONTHYECKHE
120 TEJIECKOMBI, PAAUOTEIIECKONIEI bubmmorexa [IOK
P > https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro Heda. Co3Besnus,
121 SIpKHE 3BE3/IbI, INIAHETHI, UX BUIUMOE bubmnorexa [TOK
p ’ ’ https://m.edsoo.ru/aac588eb
IBIOKEHHUE
Conneunas cucrema. CoOJTHIIE.
122 CosnHeuHast aKTUBHOCTE. MICTOUYHUK bubmmorexa [TOK
o https://m.eds00.ru/22748eb4
sHepruu ConHIa U 3BE3NT
3BE3MBI, KX OCHOBHBIE
123 XapakTepUCTUKHU. Jlnarpamma bubnnoreka [JOK

"CreKTpagbHbIA KJIacc —
CBETUMOCTB"

https://m.edso0.ru/42169944
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3Be3 bl TIIaBHOM

bubmuorexa [JOK

124 OCJIEN0BATEILHOCTH https://m.edsoo.ru/b3ch766¢
BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE NPEACTABICHUS O
125 MPOUCXO0KJIECHUU U 3BOJIIOLUU bubnnorexa LIOK
. https://m.edsoo.ru/d09da494
Connua u 3B€371. DTanbl )KU3HU
3BE3]
Muneunsiii [lyte — Hama I'anakTuka.
126 Tunsl ranaktuk. YEpHbIE ABIPHI B bubmmorexa LIOK
https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTUK
Bcenennas. Pacimupenue
127 Bcenennoii. 3akon Xa66ma. Teopus bubmuorexa [JOK
Bosbiioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
W3ITy4eHUE
128 MacmraGHast ctpykTypa Beenennoil. bubnuoreka [IOK
MeraranakTuka https://m.edso0.ru/ce234633
129 Hepeménnrie mpobiembl bubnnoreka [JOK
aCTPOHOMUU https://m.edsoo.ru/d37d9ffe
@uU3NYECKU NPAKTUKYM 110 TEME
"HccnmenqoBanne MarHUTHOTO TTOJIS
MMOCTOSTHHBIX MarHuToOB' WU
130 "UccnenoBanue CBOMCTB bu6mmorexa [IOK
(dbeppomMarHeTUKoB" UIu https://m.edsoo.ru/67361aef
"HccnenoBanue OelCTBUS
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"
DU3NYECKUI TPAKTUKYM I10 TEME
" " bubmuorexa [JOK
131 N3mepenue cuibl AMnepa" unu

"N3y4yeHne 3aBUCUMOCTH CHJIBI

https://m.edsoo.ru/fcae91e9
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Amriepa OT cuiibl TOKa" WU
"OnpeneneHue MarHUTHOM
MHIYKIIMA Ha OCHOBE U3MEPECHUS
cuibl Ammepa"

132

@uU3NYECKU IPAKTUKYM 110 TEME
"WccnenoBaHue sSIBICHHS
3J€KTPOMArHUTHON MHAYKUIUHU'" WIH
"Onpenenenne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 110"

https://m.edsoo.ru/c36658da

133

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue SIBICHHS
camounaykiun" wim "Coopka
MOJIEJTU AJIEKTPOMArHUTHOTO
reseparopa”

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue nepuoia CBOOOAHBIX
KoJIeOaHUH HUTSHOTO U NPY>KUHHOTO
MasiTHUKOB"

bu6mmorexa [IOK
https://m.edsoo.ru/5d159d35

135

@uU3NYECKU NPAKTUKYM II0 TEME
"[IpeobpazoBaHue YHEPTUU B
MPY’KUHHOM MasTHHKE"

bu6mmoreka [IOK
https://m.edsoo.ru/a28026bd

136

@u3nYeCKUil NPAKTUKYM IO TEME
"HccnenoBaHue nepeMEeHHOr0 TOKa
4yepe3 MOCIeI0BaTENbHO
COETMHEHHBIE KOHAEHCATOP,
KaTyHIKy ¥ pe3ucTop" Win
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B LIENIH IEPEMEHHOT0 TOKa"

bu6mmorexa [IOK
https://m.edso0.ru/89dc2d90
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137

@uU3NYECKU IPAKTUKYM 110 TEME
"M3y4yeHue napamMeTpoB 3ByKOBOM
BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/b100661a

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszaTeis
MpEJIOMJICHUS CTEKJIA" WK
"[TonydyeHue n300paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JUH3BI"

bubmuoreka [JOK
https://m.edsoo.ru/42569eal

139

140

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOI'O PacCTOSIHUS OT BEILECTBA
(Ha mpuUMepe KUIKUX JIMH3)" WIn
"N3mepenne pOKyCHOrO pacCTOSTHHS
paccenBaroIIMX JIUH3"

@uU3NYECKUI NPAKTUKYM II0 TEME
"Habmonenue nudpakuuu,
UHTEp(EPEHITNH U MONISIPU3ALIN
cBera"

bu6mmorexa [IOK
https://m.edsoo.ru/b879fb3f

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

@uU3NYECKUI NPAKTUKYM II0 TEME
"OnpeneneHne UMIyJabca U YHEPTUA
PENATUBUCTCKUX YacTHUIL (I10
¢dororpadusaM TpeKoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

bu6mmoreka [IOK
https://m.edso0.ru/63756¢c47

142

@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue nocrossHHOM [Inanka Ha
OCHOBE UCCIIEZIOBAHUS
¢doroadpdexra" unu "Mccnaenopanue

bu6mmorexa [IOK
https://m.edsoo.ru/eb916f82



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82

3aBUCUMOCTH CHJIbI TOKA 4Yepe3
CBETOJIUOJI OT HaINpsKeHUs"

143

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue criekTpa
pa3peKEHHOT0 aTOMapHOI0
BOJIOPOJIa U U3MEPEHUE MTOCTOSHHOM
PunGepra"

bubmuoreka [JOK
https://m.edsoo.ru/ec651eb8

144

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue paanoakTHBHOTO
¢doHa c ucnoap30BaHKEM J103UMeETpa”
wiu "M3ydenue nornomenus oera-
YaCTHUIL ATIOMUHHAEM"

bu6mmorexa [IOK
https://m.edsoo.ru/c3dabe6e

145

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroneHus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
KCMOJIb30BAHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN JUIs1 OTIPEECIICHHS
MOJIOXKEHUS HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro noiaymapus u
sipkue 3BE3761" win "HabmroaeHus B
teneckon JIyHbl, MIaHeT,
TYMAaHHOCTEH 1 3BE3THBIX
CKOIUICHUI"

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e

146

O0o001IeHNE U CHCTEMATH3aLIHS
3HaHUU. Ponb (pu3HUKM U acTpOHOMHH
B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COITMATbHON 1

bubnmoreka [JOK
https://m.edsoo.ru/ad6ddeed



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed

ATUYECKOH cdepax AesaTeTbHOCTH

YyeJIoBeKa
147 Dk3aMeH 1o (u3uKe 3a 2 MOoIyroaue.
148 DK3aMeH 1o (pu3uKe 3a 2 MoIyTroIue.
149 O060011IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK
3HaHui 1mo reMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O000I11IeHIE U CUCTEMATHU3ALIUS bu6mmoreka [IOK
3HaHuH 1o TeMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o01IeHre U cHCTeMaTH3aIus bubmmoreka [JOK
3HaHui 1Mo teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHNE U CUCTEMATH3AIUSA
152 3gaHu# 1o Teme "CraTHka TBEPIOrO Bubmorexa ITOK
" P https://m.edso0.ru/3cca482e
Tena
O00011IeHNE U CHCTEMATH3AIUA
153 3HAaHUH 110 TeMe "3aKOHBI bubmmorexa [IOK
| https://m.edso0.ru/32a4d1a0
COXPAHCHUS B MEXaHHUKE
O00011IeHNE U CHCTEMATH3aIUs
154 3HaHu# 1o Teme "OCHOBEI bu6mmoreka [JOK
MOJIEKYJIIPHO-KUHETUYECKON https://m.edsoo.ru/ed440ca8
Teopun"
O00011IeHE U CUCTEMATH3AIUA
155 3HaHUH 110 TeMme "TepMoauHaMuKa bubmmorexa [TOK
P ' https://m.edsoo.ru/c63f7c10
TemnoBbIe MalIHHBI
O000I11IeHNE U CUCTEMATHU3aIUsI
156 3HaHUi 1o TeMme "ArperaTHble bubnuotexa [JOK

cocTosiHuA BemecTsa. Pa3oBble
nepexopl”

https://m.edsoo.ru/1d36b5b1



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1

O0001IeHYE ¥ cCUCTEMATU3 AU

157 3HAHUHA 110 TeMe "DIIEKTPUUECKOE Bubmiorexa LIOK
" P https://m.edsoo.ru/3bf0def9
noJje
O00011IeHIE U CUCTEMATHU3ALIS
158 3HaHuil 110 TeMe "T1ocTOAHHBII Bubmorexa HOK
. " https://m.edso00.ru/71453ee6
INEKTPUIECKUIN TOK
O00011IeHIE U CUCTEMATU3AIUS
159 3HaHu# 110 TeMe "ToKU B pa3InyHbIX Bubmzorexa LIOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O00011IeHIE U CUCTEMATU3AIUS bu6mmorexa [IOK
3Ha”Hu# 1o TeMe "MarautHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBusblil ypok. O000IIEHNE 1
161 CI/ICTEM&TI/ISZP W 3HAHUU 110 TEME Bubmiorexa ITOK
" B " https://m.eds00.ru/053e2248
DNeKTpOMarHuTHas WHIYKIHS
Pesepsusblil ypok. O000IIEHNE 1
162 CI/ICTEMaTI/IBZP WS 3HAaHUU 110 TEME Bubmzorexa LIOK
" B " https://m.edso00.ru/d6310bfd
MexaHn4decKne KOJIeOaHns
PesepBusblil ypok. O0001IIEHNE 1
163 CI/ICTI;MaTI/BZp W 3HAHWI 110 TEME Bubmzorexa LIOK
" B " https://m.edsoo.ru/5e2bb83d
DneKTpOMarHUTHBIE KOJIeOaHuUs
PesepBHeIit ypok. O6001IeHNE 1
164 CUCTEMaTHU3allus 3HAHUM 110 TeMe bubnmnoreka [JOK
"MexaHHYeCKUE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJIHBI"
PesepBHsblil ypok. O0001IIEHNE 1
P P N bubnuotexa [JOK
165 CHUCTEMATHU3AaIH 3HAHUH 10 TEME

"Onruka"

https://m.edsoo.ru/52ad1603



https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603

PesepBHelit ypok. O000ICHHE 1

. bubmmoreka [JOK
166 CUCTEMATHU3AalNA 3HAHUH 10 TEME 1
https://m.edsoo.ru/5beclc65
"Ocuoser CTO"
PesepBHelil ypok. O000IICHHE 1
167 cHUCTeMaTHU3aIvs 3HaHUH 110 TeMe 1 bubmuorexa [JOK
"KopnyckynsipHO-BOJIHOBOM https://m.edsoo.ru/f7c59d38
nyanuszm"
PesepBubiil ypok. O0001IEHNE U
168 CI/ICTEMaTI/BZp ust 3HaHH;III 10 TEME 1 bubmmnorexa [IOK
" 4 " https://m.edsoo.ru/1f511654
dusnka aTomMa
PesepBHrlit ypok. O60011eH1E 1
169 CHCTEMAaTHU3alMs 3HaHHUH 110 TeME 1 bubmuorexa [JOK
"®u3uKa aTOMHOTO SApa U https://m.edsoo.ru/905c5ce0
3JIEeMEHTapHbIX YacThIl"
PesepBHrIil ypok. O000IIIEHHE U
170 CI/ICTEM&TI/ISZP 1581 3HaHI/II>'IHl 10 TEME 1 bubmmorexa [IOK
" B " https://m.edsoo.ru/2bffb94c
DneMeHTHI acTPOPU3UKH
OBHIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

l.®uzuka 11 knacc. Msikumies I'. 4., byxosues b. b., Corckuii H. H. moxg
penakuueii [TapdenteeBoit H. A., M3natensctBo «IIpocBemnienue».
2.@uzuka 10 -11 knaccel. PeimkeBuy A. I1., MockBa, U3narenbctBo «/podar.

3.®uzuka 11 knacc. Kupuk JI. A., Mocksa, M3narensctBo «Miekcay.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
1.®u3uka 10-11 ximaccel. Tuxomupona C. A. nox penakuuen Kyposckoro K.
H. U3narensctBO « MHEMO3MHAY.
2.Du3uka 11 xmacc. Meroanueckoe mocodue. CunsBuna A. A., XomanHa C. A.,

Kynpsieiies B. B., U3natensctBo «Poccuiickuii yaeOHUK.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1.27€eKTpOHHBIBIN )KYpHAI ¥ DIEKTPOHHBIN THEBHHUK.

2.0I'NC «Mos tikonay.

3.Inardhopma «Chepym».

4. EnuHoe conepikaHue o0Iero oopa3oBaHus.



