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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OpraHU3alUgX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCIEI0BATEIbHOCTh U3YUEHHUS TEM M pPa3JeioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3CH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4aroIIMUXCs.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera «Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAMMBI ISl MPOAOCDKEHUS 0Opa3oBaHHs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs iIaHupyeMble pe3ysbTaThl OCBOCHUS
Kypca (U3NKH Ha YpPOBHE CpemHero o0miero oOpa3oBaHUS: JIMYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nporpaMmy 1o Gpu3nKe Ha YpOBHE CpeaHEro 001ero oopa3oBaHus Ha yriayOJEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN MOIXO/.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYECHUS;

cozieprkanue yueoHoro npeamera «dusuka» mo rogam oOydeHus.

[TporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPEIOCTaBIIIET BO3MOXKHOCTU JJIsi pealu3alil Pa3iudHbIX METOJUYECKHX
NOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHHs 00s3aTETFHON YaCTH COAEPIKaHUS Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOAbI, BBICTyIas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY



3HaHuU 00 okpy>katoieM mupe. LLkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOIHA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmosip30BaHME W aKTUBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pPSA UIeH, KOTOPhIE MOKHO paccMaTpyUBaTh KaK MPUHLHUIIBI €I0 TOCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pU3MKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanuys OpeAnonaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICIECHUE CBS3M pPa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3MKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEBHOTO YYEHHYECKOr0 SKCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanuzannu GU3NYeCcKoro npakTukyma. B mepBom cinyuyae mpakTukym
npoBoauTcss mbo B koHUEe 10 u 11 kmaccoB, nubOO mociie IEPBOrO U BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamusi padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ HCCIIEJIOBAHME, KOTOPOE TMPOBOAUTCI TIO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BHUJIOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUS W OCHamleHus kaOunera ¢usuku. [Ipum »TOoM obecmeunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHMs], UCCIIENOBAaHUS 3aBUCUMOCTEN (DPU3MUECKUX BEJIWYMH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PM3NYECKOM MOJEIbIO, MO3BOJISIOIUE TPUMEHATh U3yUYECHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HUHTETpUpys
NPUMEHEHHE 3HAaHUI U3 Pa3HbIX pa3aenoB. 111 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHUE/TIPEJCKA3aHUE MPOTEKAHUS (PU3NYECKUX
SBJICHUN U MPOLIECCOB B OKPYXAlOUIEH >KU3HU, TpeOyrolue BbIOOpa (pu3ndeckon
MOJIEH JUJIsl CUTyallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype Gu3uku yriryoJ€HHOro YpoBHS Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o (pu3nke yaeHU4eCKux
OIBITOB, TAOOPATOPHBIX PaOOT U padOT MPAKTHUKyMa, & TAKXKE TEMOHCTPALMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanoHHOe 00oOpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYHBAET IOCTAHOBKY
NEPEYUCIICHHbIX B HporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  M3yYaeMbIX SIBJICHMA ¥  TPOIECCOB, OMIHUPUYECKHX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHAE€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOOydamomuxcs. TeMaTH4ecKHue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHNUN AHAJIOTOBBIX M IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIOTCS:

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEJOBATENBCKOIO OTHOIIECHUS K OKPYKAIOLIUM SIBJICHUSIM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMHupOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HMUCCKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUNA O POJIU (PU3MKU I DPA3BUTUS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrmxeHne 3TUX Lened 00ecreuynBaeTCsl pelieHeM CIIEeNYIOMMX 3a1ad B
npouecce U3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (U3NUecKOn
MOJENIN, AJEKBaTHOW YCJIOBMSM 3a/lauyd, B TOM 4YHUCIE 3aJa4 WH)KEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOLLYIO CPEay;

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWPOBAaHWS W IPOBEICHHUS
¢u3nyecKux OSKCIEPUMEHTOB, aHaiM3a M HMHTEpOpeTauud HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICATEIBHOCTH;

pa3BUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yroyOnEéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpaeTcs OOYyUYaAIOIUMUCS, TUIAHUPYIOMIUMHU TMPOJO0KEHUE
o0pa3oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

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

[Ipennaraemeiii B mporpamMme 10 (QU3MKE TepedeHb J1abopaTOpHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
NpoBeNeHUs] J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
O0COOCHHOCTEH 00yJaroIuXCsl.



COAEPXKXAHUE OBYUYEHUA

11 KIIACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMonencTBue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMnD cyneprno3unuu
MAarHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHAYKIIUU.

MarauTHoe 1moJie IpPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuia JlopeHua, €€ HanpaBiIeHUE U MOJYJIb. J[BUKEHUE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM rose. Pabota cuiibl Jlopeniia.

MaruautHoe nose B Beuectse. DeppoOMarHeTUKy, rapa- U 1MaMarHeTUKH.

TexHH4eckrue YCTpPOMCTBA M TEXHOJOTHUYECKUE IMPOLECCHl: MPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TeCTep-MYJIbTUMETD,
AIEKTPOABUTATENH SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna 7uHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOT O OCTOSHHBIX MarHUTOB.

KapTuHa nmMHMI MarHUTHOM UHAYKIIUU TOJISI JJTMHHOTO TIPSIMOTO IMTPOBOTHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiictBre cunbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmkeHus Myyka SJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS DJIEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccenenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (eppOMArHETUKOB.

HccenenoBanne n1eMCTBUs IOCTOSIHHOTO MarHUTa Ha PpaMKy C TOKOM.

N3mepenune cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.



SIBeHMe 3NEKTpOMAarHWTHOM HMHAYKIMU. [IOTOK BEKTOpa MarHMTHOM
uHaykmuu. OJIC uHaykuuu. 3akoH AJIEKTpOMarHuTHoM wuHaykuuu Oapanes.
Buxpesoe anektpuueckoe nose. Toku Dyko.

OJIC wmHAyKUMH B TPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuiio Jlenna.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTHM B II€MU IOCTOSHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOMHIYKIUN.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOIMYECKHUE MPOIECChl: HMHAYKIMOHHAS
MeYb, COJICHOU/I, 3alllUTa OT JEKTPU3ALUU T MPU ABUKEHUHU B MATHUTHOM T10JIE
3emun.

Jlemoncmpayuu.

HaOGnronenue siBeHust 3J€KTPOMArHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO MOTOKA.

[IpaBuio Jlenua.

[TaneHue MarauTa B alFOMUHUEBOM (MEeIHOM) TpyoOe.

SIBneHne CaMOMHIYKIIUH.

Hccnenosanne 3apucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne HHIYKIMU BUXPEBOTO MArHUTHOTO TIOJISL.

HccnenoBanue sSiBICHUSI CAMOUHIYKIIUH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znea 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JMHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIOAaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTMCAHUSI.

Ammunutyna u (dasza konebaHuil. CBsA3b aMIUTUTYAbl KOJIEOAHUM HMCXOIHOM
BEITUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m dacrota koneOanwii. Ilepwon Mambix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.



[TonsiTue o 3aryxammux kKoneOaHusx. Beinyxnennsle konedanus. Pezonanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHuyeckue yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKalbHbIe MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch K01e0aTeTbHOTO ABMKECHUS.

HabGnrogenne He3aBUCUMOCTH TIEpUOJa MaJIbIX KOJieOaHUl rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanue koyieOaHWU TIpy3a Ha MACCHUBHOM MPYXUHE C ILENIbIO
(dbopMupOBaHUA MTPEICTAaBICHUM 00 WeaIbHON MOJENIN NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU MpHU KoJeOaHUAX Ipy3a Ha MpYKUHE.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOIO U MPYXUHHOTO
MasiTHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHU Ha yIIPYTOM IMO/BECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBaHue yObIBaHUS aMIUIUTY/IbI 3aTyXaONIMX KOJIeOaHuH.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. InexkmpomazHumHnsle Korebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJI€0ATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbIi TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JeCTByIOIEE 3HAUYEHHWE CHUJIBI TOKAa W HANpsOKEHUs MpH pasindHoil dopme
3aBUCHMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHbli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

Uneansubiii  Tpancopmatop. IlpomsBoactBo, mepemada U MOTpeOIeHUE
AIEKTPUYECKON IHEPTUU.



OKOJIOTUYECKUE PHUCKM IIPU NPOU3BOACTBE 3eKTposHepruu. KynbeTypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHHUYeCKHEe YCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUH JIEKTponepeaay.

Jemoncmpayuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUS.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHHM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OctuIorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eHepaTOp HE3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopesnb 3MeKTpPOMAarHuTHOTO TeHEPaTopa.

BeIHyXIeHHbIE CHHYCOUJATbHBIE KOJICOaHMUS.

Pe3ucrop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y eTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcPopmaTopa.

Mopnenp TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut, npaKmuKym.

N3yuenne tpanchopmaropa.

HccnenoBanre NepeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COCAUHEHHBIE
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

HabmroieHue 31eKTpOMarHuTHOTO Pe30HaHCa.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMazHUMHbLE 0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie wu
IIPOJIOJIBHBIE BOJHBL. llepron, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, UHTephEepeHUus U
U pakiys.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPY>KAIOILIEH CPEbI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaXX€HUE,  IPEIOMIICHHE,
noJisipu3aius, uHTepdepeHuns u qudpakuus.

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

[TpuHIMIIBI pagUOCBA3H U TeNeBUAEHUS. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.



TexHU4ecKkue YCTpONCTBa M MNPAKTUYECKOE NPHUMEHEHUE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEeBU30p, aHTeHHA, Teraedon, CBY-neun,
yIIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTPAHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabmroieHue oTpakeHus ¥ NpeIoMIICHHUSI MEXaHUUECKHUX BOJIH.

Habmronenue nareppepeHunu u 1u(pakiiuy MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pEe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

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

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPEIOMIICHUE,
noJisipu3anys, 1uppaxkuus, UHTEpPepeHIns.

O6HapyxeHue nH(PpaKpacHOTO U yIbTPAPUOTIETOBOTO UBITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3y4yeHnue napameTpoB 3ByKOBOU BOJIHBI.

M3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

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

[IpenomieHue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomieHusi. OTHOCUTENbHBINA MOKa3aTesb npeinoMieHus. [IocToSHCTBO YaCTOThI
CBETa M COOTHOILIEHUE JUIMH BOJIH IIPU MTEPEXOJE MOHOXPOMATHYECKOTO CBETA YEPE3
I'PaHHUIly pa3zelia JByX ONTHYECKUX CPEN.

Xox nydeit B mpusme. [ducnepcust cera. CioxHbIA cocTaB 0€loro cperta.
IBerT.

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

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
Y ONTHUYECKAs] CUJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM M OTHOCHUTEIBHOTO MOKa3aTess
IPEJIOMIIEHUS.

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



Xoxa nyya, MPOLIEALIEro JIMH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontudyeckoir ocu. IlocTpoeHune wu3zo0pakeHWd TOYKM M OTpe3Ka MPSAMON B
cOOMpArOIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

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

Hudpakmus ceta. [Judpakunmonnas pemérka. YciaoBue HaOMIOACHUA
[JIABHBIX ~MAKCUMYMOB IIpH [aJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

Habnrogenue nojHOro BHyTPEHHETO OTpakeHus. Mozenb CBETOBOIA.

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

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HabstoieHue 1BETOB TOHKUX MIIEHOK.

Hab6mronenune nudpakxium ceera.

N3yyenue nuppakinOHHON pEETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumeHeHne noJIIPOUI0B ISl U3YUYECHHSI MEXAaHUUECKUX HaIIPSKEHUN.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, nPAKMUKYM.

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

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

N3mepenne pOKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3epKaja U JTUH3bI.



[Tomyuenue n300paxkeHus B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEpGEpeHINN U TOISPU3AIIH CBETA.

N3ydeHne noyisipu3alyy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue naTEpPEpeHIINY JIA3epPHOTO U3IIYYCHHS Ha IBYX IIEIsX.

Habmnronenue nucnepcum.

Habmronenue u ucciaenoBanue n1uppakiimoOHHOTO CIEKTpA.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[TonydyeHue crekTpa U3IMy4eHHUS! CBETOAMO/A MPU MOMOIIN AUPPAKIHOHHOM
PEIIETKMU.

Pa3znes 6. OcHOBBI cieliHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCUTEIBHOCTH.

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

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

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

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

YyeHn4yeckui SKCIIEpUMEHT, J1a00paTOpHbIE paOOThI, MPAKTUKYM.

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

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBecHOE TeIIOBOE H3NIyuyeHUE (M3JIydeHHE aOCOIIOTHO YEPHOTO TeEna).
3akoH cmemienust Buna. I'unore3a [Inanka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitHmreitna s potodddexra. «KpacHas rpanuiay gortodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, JIABJICHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlrytro moBepxHocTh). Ombitel I1. H.
JleOenena.

Bomnnossie cBolicTBa yactull. Bomusl ne bpoiins. nuHa BosnHbl ne bpouss u
pasMepbl 00JacTH JIOKAIW3aIluu JABWXKYyIIeHcs dactuibl. KopmyckymspHo-
BOJTHOBOU Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAILIAX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eitzendepra.



TexHuueckue yCTpOMCTBA U TEXHOJIOTUYECKHE MPOILIECChl: CIEKTPOMETD,
dboTornemMeHT, (HOTOMATIYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBIICHHSI  MOJYNPOBOAHUKOB — OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenne nocrosinHoi [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

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

Tema 2. @usuka amoma.

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

[Toctynatel bopa. M3inyuenue u nornomieHrue GOTOHOB MPHU MEPEXOE aTOMa C
OJIHOTO YPOBHS 3HEPTUHU HA JIPYTOM.

Bunpl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CroHTaHHOE U BBIHYXJICHHOE U3JIydeHHe cBeTa. Jlazep.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKHE MPOUECCHI: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JJIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

Hab6nrogenue 1MHEeHYaToro CnexkTpa.

HccnenoBanue cnekTpa pa3peKeHHOro aTOMapHOIO BOJOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa U I1EMEHMAPHBLIX YACMUY,.

Hyxnonnast mozens snapa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
qucio sapa. M3oTonsl.

PamnoaktuBHOCTE. Anbda-pacmnan. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacnaz. ['amma-u3nydeHue.



3akOH pPaAMOaKTHUBHOTO pacnaja. PagmoakTWBHBIE H30TONBI B MPUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4CHHs. BiusHUEe paMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EctecTBenHblit PpoH n3nydenus. Jlozumerpusi.

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

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKUE aCMEeKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Metozapl perucTpalyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

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

®uzuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHas
SHEprusl.

EnuHcTBO usnyueckoi KapTUHBI MHpA.

TexHn4eCcKue yCTPOUCTBA U TEXHOJIOTMUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BuiibcoHa, a/1epHblil peakTop, TEPMOSAEPHBIN peaKTop, aTOMHasi 00MOa, MarHUTHO-
pe30HaHCHas ToMorpagusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBLIM (GoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIafiHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. [IpuMEHMMOCTH 3aKOHOB (U3UKU JIT OOBACHEHHS TPUPOJIBI
KOCMUYECKHX 0OBbEKTOB.

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

Bun 3Bé&3mHoro nHeba. Co3Be3nus, sSpKuUe 3BE3NBI, IUIAHETHI, UX BHIMMOE
JBH>KCHUE.

ConHeyHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmMa «CIEKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
raJIaKTHUK.



Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHHUE.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

Habmonenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN JJIs1 ONPENETICHUS MOJOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3ILI.

HaGmiogenuss B Teneckon JlyHbI, MJIaHET, TyMaHHOCTEM W 3BE3AHBIX
CKOILJICHHM.

Pu3nyecKuil MPaKTUKYM.

Crioco0b! n3MepeHust GU3NYECKUX BETUUMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
U(GPOBBIX HW3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYHUH.
OneHka rpaHull MOrpeurHOCTeM.

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

Oo6o001marouIee MOBTOPEHUE.

O0o01ieHne U cucTeMaTH3alus Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pU3MKa U TEpPMOJIUHAMUKAY, « DIEKTPOAUHAMUKa, «Konebanus u
BOJIHBDY, «OCHOBBI CHELUUAIBHOW TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATUUECKOM cpepax AesITEeIbHOCTU YEJIOBEKA, POJIb U MECTO (PU3UKU U
ACTPOHOMHHM B COBPEMEHHOM HAy4YHOM KapTUHE MHpPA, 3HAUYCHUE OINKCATEIIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM UM  MPOTHOCTHUYECKOW  (DyHKIIMIA
(bu3nyeckoil Teopuu, poiib GU3HNUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUIMA
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca pusuku yriayonaéHHoro ypoBHs B 11 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C UIYUECHUEM MEMO008 HAYYHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOPHI M MX IPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKUMA. [Ipu3Haku mOHO0US TPEYTOJHLHUKOB,
OTpe/ieNieHUE TIOMAAH MIOCKUX (GUTYp 1 00bEMA Tell.

Buonozua: >nexkrpuueckue SBICHHUS B JKUBOM IpuUpoJie, KoieOaTelbHbIE
JIBIWKEHUS B JKMBOW IPUPOJE, DKOJOTHYECKHE PHUCKM ITIPU INPOU3BOJCTBE
NIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3BYKOBasi JMAarHOCTMKAa B MEIWLHMHE, ONTUYECKHE SBJIEHUS B JKUBOU
IpUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BaHMsI KPUCTAINIMUECKON PEIIETKHU, CIIEKTPaIbHbIN aHAIU3.

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

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3JIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepEeMEHHOrO0 TOKA, MHAYKIMOHHAs Ieyb,
JIMHUM 3JIEKTPONEpeay, 3JIEKTPOJBUraTeb, paaap, paluonpuEMHHIK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, /ICpHAsl JHEPreTUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOUN JESATENBHOCTH, B TOM YHUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYEHHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATEIHHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUUECKOTO IIOBEICHUS;

e CIOCOOHOCTh OLEHMBATH CUTYAllMIO U NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OyAYIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

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



MHTEpEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3NKOHN U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIH
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI00AIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

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

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4deHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpEeAEsATh LEIU JCATEIBbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSTEIBHOCTh, OILIEHUBAaTh COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB peHieHus 3amad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCIIC MPU CO3JaHUHM YYCOHBIX MPOCKTOB B 00JACTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IMIOJIYYECHHBIE B XOJI€ PELICHHS 3aaud pPe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATHUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHbI, pPecypcocOepekeHus, IpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHSA:



OCYIIECTBISATh OOIEHWEe Ha YpokKax (HU3MKM U BO BHE-ypPOUHOMH
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3yabTaT Mo pa3padOTAHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Yy4eOHbIE el cTBHS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4€OHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

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

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTHUBBI B 1€ TEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOM pedIeKcHr Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCITOJIB30BATh MPUEMBI PeIICKCHH JIJISl OIIEHKH CUTYaIlNH, BRLIOOpA BEPHOTO
pELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MpPUHUMATh Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

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

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

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

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

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

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI



K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCST YMEHUM:

MOHUMATh POJIb PU3UKU B IKOHOMUYECKOM, TEXHOJIOTHUECKOH, COIIMAaTbHON
U ATUYECKON cdepax IesTEeIbHOCTH YeJIOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAyYHOW KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHUYECKOMN
JEATEIIbBHOCTH YEJIOBEKAa M JaJbHEUIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
NPOrHOCTUYECKON (PyHKUIMN (PU3MUECKOW TEeOpur — SICKTPOAMHAMUKH,
CHEeIUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, POJIb
busnyeckoil Teopun B (HOPMHUPOBAHUU TMPEJCTABICHUNA O (U3UYECKON
KapTUHE MHpaA, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasinyaTh yCJIOBUS NPUMEHUMOCTH MOJIENEH (PU3NUECKUX TE U MPOLECCOB
(sIBJIEHUI): OTHOPOAHOE AJNEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIA,
rapMOHMYECKHUE KOJEOAaHHs, MaTeMaTHYEeCKH MAasTHUK, WACaIbHBINA
PY>KUHHBIN MasTHUK, rapMOHUYECKHE BOJIHBI, UJ1CaJIbHBIN
K0JIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIEl aToMa, aTOMHOTO SApa U
KBaHTOBOW MOJIEJIH CBETA;

pasnuyuath ycloBUs (IpaHHULbI, 00JIaCTH) NPUMEHUMOCTH (U3HYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJIB3Ysl OCHOBHBIEC IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH MU
CHEeMAIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsana, cuina Awmnepa, cwia JlopeHua, 3akoH
AJEKTPOMArHMTHOM  WHAYKIMM, TnpaBwio  Jlenma, cBa3p  JJC
CAMOMHIYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM ILENU CO CKOPOCTBIO
WU3MEHEHMS CUJIBI TOKA, IOCTYJAThI CIELUAIIBHON TEOPUH OTHOCUTEIBHOCTH
OWHIITETHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U ABJICHUSI, HCHIOb3YS
MOJIOKEHUS! ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  ODHHIITEHHA I
doTordekra, mepBIit 1 BTOpOH MoCTyNaThl bopa, MpUHIIKIT COOTHOIIICHUS
HeonpenenéHHocTe [elizeHOepra, 3aKOHBI COXpaHEHUs 3aps0BOTO U
MacCOBOT'O YHCEJI M SHEPTUU B SJIEPHBIX PEAKLUAX, 3AKOH PAIMOAKTUBHOTO
pacmajna);

ONMKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHIOJb3Yys BEITUUYUHBI:
HaIpsHKEHHOCTD JJIEKTPUYECKOIO IMOJISA, TOTEHIMAN DJIEKTPOCTaTUYECKOTO
NOJII, Pa3HOCTh MOTEHLUWAJIOB, JJIEKTPOABIKYIAs CHIA, WHIYKIUSA



MAarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, cwia Ammepa, WHIYKTUBHOCTD,
IEKTPOJBIKYINAS CHUJIAa CAMOWHIYKIIMH, JHEPTUS MAarHUTHOTO ITOJIS
MIPOBOJIHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIBC, TIOJTHASI SHEPTHUS, SHEPTHSI
MOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO
U 3apsij siApa, SHEPTUS CBSI3U SIpa;

OOBSICHATH  OCOOGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
AJIEKTPOMArHUTHAS WHIYKINS, CAMOWHIYKITUS, PE30HAHC, MHTep(epeHIIHS
BOJIH, Judpakuus, JUCHEpPCHs, T[OJHOE BHYTPEHHEE OTpakeHHE,
dboTtoanekTpudeckuii 3pdekT (hororddexr), anbda- u 6eTa-pacmnasl sjaep,
raMmma-u3iaydeHue saep, pu3ndecKue NPUHIUIBI CIEKTPAIbHOTO aHau3a U
paboTHI N1a3epa;

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

CTpOUTH U300pakeHUE, CO3/]aBAEMOE IJIOCKUM 3€PKajIoM, TOHKOU JIMH301,
W PACCUUTHIBATH €r0 XapaKTEPUCTHUKH;

MPUMEHSATh OCHOBOTIOJIATAIOIINE ACTPOHOMHUYECCKUE TOHSATHS, TCOPHH H
3aKOHBI JJI1 aHaliu3a ¢ OOBsACHEHHS  (UBUYECKUX IPOIECCOB,
MPOUCXOMSIIUX B 3BE371aX, B 3BE3MNHBIX CUCTEMAaX, B MEXKIaIaKTUYECKOM
Cpele; IBHKEHUSI HEOECHBIX TeJ, HBOJIIOLNHU 3BE31 U BeenenHoi;
IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIUMYHUH C
WCITOJIb30BAaHUEM TIPSIMBIX HW3MEPEHUW, TIPH OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOM 3aBUCHMOCTH
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
IOrPEIIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIeI0BAHNUS;

MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TPU HTOM
BBIOMpPATh ONTHUMAIBHBIA METOJIT M3MEPEHUs, OLIEHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MIPOBOJIUTH OMBITHI TIO TIPOBEPKE MPEIOKEHHON TUITOTE3I: TJIAHUPOBATH
IKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATH3UPOBAThH
MOJydYeHHBIE PE3yNbTaThl W JeNlaTh BBIBOJ O CTaTyce MpenoKeHHOU
TUIOTE3bI;

OMMKCHIBATH METO/IbI MOTYYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;
co0Jro1aTh MpaBuiia 0€30MacHOTO TPY/ia TP MPOBEICHUHN UCCIICI0BAaHUN B
paMKax  y4yeOHOro  B3KCHepUMEHTa, MpakTUKymMa U  y4yeOHo-
WCCJIEIOBATENICKOM W TPOEKTHOW JIEATENbHOCTH C HCIOJb30BaHUEM
MU3MEPUTETLHBIX YCTPOUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

peliaTth pacy€THBIE 3aJa4yd C SBHO 3aJaHHOWM M HESBHO 3aJaHHOU
¢u3nyecKkoil MOJeNbl0: Ha OCHOBAaHWM AaHaNIHW3a YCJIOBHUS BBIOMPATH



dbu3ndecKkue MOJeu, OTBEYalolue TPEOOBAHUSAM 3a7adyH, MPUMEHATH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUi
Py WCIIOJNB30BAaHUM MAaTEeMaTHYECKUX METOJOB pEIICHUS 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAHHBIX, aHATTM3UPOBAThH
PE3YNbTaThl U KOPPEKTHPOBATH METOBI PEIICHUS C YUETOM IMOITYICHHBIX
pe3ybTaToB;

permarh KadeCTBEHHBIC 3aJadd, TPeOyromue TPUMEHEHUS 3HAHWN W3
Pa3HBIX pa3neioB Kypca GU3MKH, a TAK)KE WHTETPAlliU 3HAHUHA U3 JPYTUX
PEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATh JIOTHYECKYIO
IIETIOYKY pacCyKJISHUI ¢ ONOPO Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIILHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apYyOCIKHBIX YIEHBIX -(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAJIM3UPOBATh U OICHUBATH MOCIEACTBUSL OBITOBOW W MTPOU3BOJACTBEHHOM
NESATEILHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TIpOIecCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHaIbHOM
IPUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKCHUU
HAyKW W TEXHOJOTUW JUIsl JaJbHEWIIEro pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBA;

MPUMEHSTh pPa3IudHble CIOCOObI PaboThl ¢ MHpOpMaNUeH (PU3UYECKOTO
CONCp)KaHUSI C  WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTUM JUIsI TIOMCKA, TEPepadOTKH U TpPEeAbsBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHON WH(GOPMAIUH, CTPYKTYPUPOBAHUSI M UHTEPIPETALINH
uH(OpMAIUK, TONYYCHHOW W3 Pa3JUYHBIX HCTOYHHKOB, KPUTHYECKH
aHAIM3UpOBaTh  MOJy4daeMmMylro  HH(pOpMammMi W OLEHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIONIMXCS 3HAHWH, TaK U HA OCHOBE
aHaJIM3a UCTOYHHKA HH(POPMAIINH;

MPOSIBIISIT OpraHu3alMOHHBIC u MO03HABATENIbHbIE yMEHUS
CaMOCTOSITETLHOTO MPHUOOPETEHNST HOBBIX 3HAHUH B MPOIIECCE BBHITTOIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIIeT0BATENbCKUX PaboT;

paboTaTh B TPyNIE C HWCIOIHCHUEM Pa3JIMYHBIX COIMAIBHBIX POJIEH,
MJIAHUPOBATH PAOOTY TPYIIBI, PAIIMOHATIEHO PACTIPEACIISTh EeATeIbHOCTh
B HECTaHJAPTHBIX CUTYallUsIX, aJ€KBaTHO OIICHWBATH BKJAJ KaXKIOTO W3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne ni/m P Konrpouabnbsie IIpakTnyeckue (1p )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. JIEKTPOJANHAMUKA
11 MarnutHoe nosue 14
1.2 DNEeKTpOMarHuTHas MHIYKIIHS 13 1
Uroro no pazneny 27
Pazgen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanuueckue KojaeOaHus 10
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15
53 MexaHu4eckue 1 31eKTpOMarHuTHbIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro mo pazaeny 5
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayannu3m 15

4.2 ®duznka aToma S)




43 ®du3nKa aTOMHOIO SApa U AIEMEHTapHbBIX

YACTHIL

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 ‘ DJeMeHTBl aCTPOHOMUU U aCTPOPHUIUKU 12
Utoro no pazneny 12
Pazzen 6. PUSHUYECKHUI MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakKTUKyM 16 16
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 NPEMETHOTO COJIEPYKAHHS U OTIBITa 15
' NeSITeTLHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Uroro no pazaeny 15
PeszepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




HOYPOYHOE INIVIAHUPOBAHUE
11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

3HaueHue npeamera GU3NKU A
npodecCHOHATBHOM IeATEIIBHOCTH
KU3HU. B3anMoieicTBUE TTOCTOSIHHBIX
MarHuTOB U ITPOBOJTHUKOB C TOKOM.
MarnutHoe nose. ['unoreza Ammnepa

Bekrop MaruutHOM nHAYKIuu. [puHimn
CyNEPNO3UIIMU MATHUTHBIX MoJer. JInnun
MAarHUTHON UHIYKIIHA

MarnuTHoO€e noje IPOBOJHUKA C TOKOM.
OmneIT Opcrena

Cuna Amnepa, €€ HanpaBJieHUE U MOAYIb
Pemenue 3anau

[Ipumenenue 3akoHa Amnepa.
DneKTpou3MepHUTeIbHbIE TPUOOPHI

Cuna JlopeHiia, e€ HanpaBIE€HHUE U
MOJyJIb. JIBUKEHHE 3apSKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHMTHOM IOJIE

Pemenue 3agau

Pa6ota cunel Jlopeniia

10

Pemenue 3agau




MarauTtHoe 1oJie B BEIIECTBE.

= deppoMarHeTHKH, mapa- U JuaMarHeTUKH

12 OcHOBHBIE CBOMCTBA (heppOMArHETUKOB.
[Tpumenenue GpeppoMarHeTHKOB

13 Pemrenue 3agad mo reMe "MarauTtHoe
mose"

14 Pemenue 3anau mo Teme "MarautHoe
nose"

15 SBneHue AMEKTPOMArHUTHON UHAYKITUH.
[ToTok BeKTOpa MAarHUTHOM MHIYKLIMU

16 O1C nnaykunu

17 3aKOH AJIEKTPOMATHUTHON MHAYKIIUU
®dapanes

18 Buxpesoe anektpuueckoe none. Toku
dyko

19 O/1C nHAYKIMH B JBUKYLIUXCS
MIPOBOTHUKAX

20 Pemenue 3agau

21 IIpaBuiio Jlenna

29 NunyktuBHOCTH. Karymka
WHIYKTUBHOCTH B IIETIH MIOCTOSTHHOTO TOKA

23 SAsnenue camonnaykiuu. IC
CaMOWHAYKITUU

24 DHeprus MarHUTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE IO0Jje

25 Pemenue 3amau




O06001IeHYE ¥ cUCTEMATU3ALMU 3HAHUI 10

26 | "
Teme "DIeKTpoauHaAMUKa

97 KonrponsHas pabora o teme
"DnexkTpoauHaMuka"

08 KoneobarensHas cucrema. CBOOOIHEIE
koJiebanus1. ['apMoHnYecKre KojeOaHus

29 Kunemarnueckoe U IHHAMHAYECKOS
OITHCaHHE KOJIeOaTENbHBIX IBMIKEHUN
DHepreTudecKkoe onrcanue. BoBo
JUHAMUYECKOTO OIHUCAHUS

30 TapMOHHYECKHUX KOJICOaAHUH U3 MX
IHEPreTHIECKOT0 U KHHEMATHIECKOTO
OITHCAHMUS

31 Awmruntyna u asza konedbanuit
[Tepuon u yactota xonedanwuii. [lepros
MaJbIX CBOOOIHBIX KOJIEOaHUHI

32 MaTeMaTHuecKoro mMasTHuka. [lepuon
CBOOOJHBIX KOJ€0aHUH MPYKUHHOTO
MasiITHUKA

33 3aryxaromue konedanus. BeiHyXIeHHBIC
koJsieOanus. Pe3onanc

34 ABTOKOICOaHUS

35 Pemenue 3amau
VYpok-koHpepenuus "Mexannyeckue

36 KOJIeOaHUS B MY3bIKAIbHBIX
MHCTpyMEHTax"

37 O0001eHre 1 cucTeMaTU3alus 3HaHUI 110

TeMme "Mexanandeckue Konedanusa"




DNEKTPOMArHUTHBIE KOJICOAHHUS.

38 .
KonebaTtenbHblit KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTYIbI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJICOATEIILHOM KOHTYpE

40 3aKOH COXpaHEHHsI SHEPTUHU B UACATLHOM
KoJ1e0aTeIbHOM KOHTYpE
3aryxarolue IeKTPOMarHuTHbIC

41 KoseOaHus. BeiHyX/1eHHbIE
ANEKTPOMArHUTHBIEC KOJeOaHus

42 IIepemennsb1i TOK. Pezucrop u
KOHJICHCATOP B MU TIEPEMEHHOTO TOKa

43 Karymika "HIyKTHBHOCTH B IIEMTH
MIEPEMEHHOTO TOKa

m 3akoH OMa ISl JIeKTPUYECKOHN Lenu
MEPEMEHHOTO TOKa
MOImHOCTh IEPEMEHHOTO TOKA.

45 AMIUTMTYTHOE U JIEUCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HATIPSHKEHUS

46 Pe3oHaHC B 3JIeKTpUYECKOH TIeTTH

47 Pemenue 3amau
NneansHbiif Tpancdopmatop.

48 [TpousBoacTBO, MEepenaya U MoTpedIeHE
JIEKTPUUYECKON IHEPTUN
DKOJOTHYECKHE PUCKU TIPU TPOU3BOJICTBE

49 anekTposHepruu. Kynbrypa

HCIIOJIB30BaHUS SJIEKTPOIHEPTUH B
MOBCEIHEBHOMN KU3HU




50

Pemenue 3agau

51 Pemenue 3amay

52 O06o0mieHne 1 cucTeMaTu3alys 3HaHUH 110
TeMe "DJIeKTpOMarHuTHbIC KojeOaHus"

53 MexaHnyeckue BOIHbL. XapaKTepUCTUKHU
MEXaHUUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Wndpazsyk u ynerpassyk. lllymoBoe
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl

57 Pewenue 3amau

58 DneKTpOMarHuTHbIE BOJIHBL. M3nyuenue
ANEKTPOMAarHUTHBIX BOJIH

59 DOHeprust 3MeKTPOMarHUTHBIX BOJIH.
CBoiicTBa 37I€KTPOMArHUTHBIX BOJIH
[IIxana 31eKTPOMAarHUTHBIX BOJIH.

60 [IpuMeHeHHe 31eKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY
[IpuHIMIBI paTUOCBSI3U U TEIEBUACHHUS.

61 Panuonoxarus. DeKTpoMarHuTHOE
3arpsi3HEHUE OKpY Karoleil cpeabl

62 KonrponsHas pabora no teme
"Konebanus u BoTHBI"

63 CaerT. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64 Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA

MPSIMOJIMHEIHOTO PacIPOCTPAHEHUS CBETa




Otpaxenue ceera. [lnockoe 3epkaiio.

65
Cdepuueckoe 3epkano
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN [MOKA3aTEelIb

66 npenomienus. [lonHoe BHyTpeHHEE
orpaxkeHue. IIpenenbHbIi yroil moJHoro
BHYTPEHHET0 OTPaKEHUS

67 Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHOB
OTpaXEHHUs U IIPEJIOMIICHUS CBETa

68 Xon nmydeit B mpusMme. Jlucnepcust cBerta.
CrnoxxHbIid cocTaB Oemoro cera. L{Bet

69 JInH3bl. @OKYCHOE PaCCTOSIHUE U
ONITUYECKAs CHJIA JIMH3BI

70 [TocTpoenne n300paXkeHuil B IMH3aX U UX
cUCTEMax. Y BEJIMYECHHE JINH3bI
Pemenue 3ana4y Ha mocTpocHME

71 1300pakeHU, TOTy4aeMbIX C TOMOIIIBIO
JIVH3

72 I'na3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipenensl npuMEHUMOCTH
F€OMETPUUYECKON ONTUKH

74 CkopocTb cBeTa U METO/IBI €€ U3MEPEHUS

75 Hucnepcus cera

76 Wntepdepennus ceera

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
Ha0JI0/IeHNsI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue natephepeHIun




80

Hudpaxius ceera

JudpakuronHnas peméTka. Y cioBue

81 HaOJI0ICHNUS TJIABHBIX MAKCHMYMOB

82 Pemenue 3amau

83 [TorepeyHOCTh CBETOBBIX BOJIH.
ITonspusanusa ceera

84 Pewenue 3amau

85 CBeToBbI€ ABJICHUS B IPUPOJIE

86 O06o011ieHre U cucTeMaTu3alys 3HaHuH 10
teme "Ontuka"

87 KonTponbHas pabota o Teme «OnTuka»
['paHuIIBI MPUMEHUMOCTH KJIACCHYECKOU

88 MEXaHUKHU. 3aKOHBI 3JICKTPOJUHAMUKH U
MIPUHITAT OTHOCHTEITBHOCTH

89 ITocTynatel cieruanbHOM TEOPUU
OTHOCHUTEJILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON HHTEPBAJ.
[IpeobpaszoBanus Jlopenna. Ycinosue

90 MIPUYUHHOCTH. OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeJJICHUEe BPEMEHH
U COKpaIleHHE JJTUHBI

o1 DHeprust 1 UMITYJIbC PEISITUBUCTCKON
YaCTHIIBI
CBs13b Macchl C SHEpruel ¥ UMITYITHCOM

92 PENSATUBUCTCKOM YaCTUIIBI. DHEPTHS
MOKOs

93 PaBHOBECHOE TEIIIOBOE U3ITyUCHHE

94 3akoH cMemenus Bunaa




95

T'unmoreza M. Ilinanka o kBauTtax. ®OTOHBI

96 DHeprusi U UMIyJbc poToHa
®otordpdext. Onpitet A. I'. Cronerosa.

97
3akonbl Gpotorpdexra
VYpaBHeHnue DitHmITeHa s

98 dororddekra. "Kpacnas rpanumna"
dororddekra

99 JaBnenue ceera. Onwithel [1. H. JIeOenepa

100 BosHOBEIE CBOIICTBA YaCTHIL
Bounnbl ne bpoiinsd. [[imuHa BoJiHbI 1€

101 Bpoiinst u pa3mMepsl 00J1aCTH JTOKATH3AIHH
JBHOKYILEUCS] YaCTULIBI

102 KopnyckynsapHO-BOTHOBOM Ayalln3m

103 Judpakius >1eKTpOHOB Ha KpUCTaJIax
Crenunduka u3smMepeHuit B MUKPOMUDPE.

104 CooTHolIeHNs HEOTTPEAENEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckux 3anau

106 Pemenue pacuéTHbIX 33124
KonrtponsHas padora o remam: "OCHOBBI

107 CTO", "KoprycKyasspHO-BOJIHOBOU
nyanu3m"
OMBITHI IO UCCIIETOBAHUIO CTPOCHUS

108 atoma. [ImanerapHas Mozenb aroma
Pesepdopna

109 [Toctynater bopa
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Buasl cniektpoB. CriekTp ypoBHEi
SHEPrUM aToMa BOJI0pO/Ia

111

112

CrnoHTaHHOE U BBIHYXXJICHHOC U3JIYUCHUC
CBCTa

Jlazep

113

Hyxnonnas monens sipa [ eiizenOepra-
NBanenko. 3apsiq 1 MacCOBOE YUCIIO sAJIpa.
M3oTtonsl. PagnoaktuBHOCTE

114

3aKoH paJiMOaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO U3JIyUEHUSI.
Bnusinue paguoakTUBHOCTH Ha KUBbIE
opranu3msl. [lozumerpust

115

OHeprus cBA3M HYKJIOHOB B S7pE.
Anepusie cunbl. JlepekT Macchl sapa.
SAnepHsle peakuuu. SnepHpie peakTophl.
[IpoGnems! ynpaBisieMoro TepMOsAEpPHOTO
CHUHTE3a. DKOJIOTUYECKUE acTIEKThI
pa3BUTHUSA AAEPHONU DHEPTETUKHU

116

MeToibl perucTpanuy U UCCIICI0BAHUS
3JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJEHCTBUA.
Bapuonsbl, ME30HBI U JTENTOHBI.
[IpencraBnenune o CTaHAapTHON MOJEIH.
KBapk-ritooHHast MOJIeb aApOHOB

117

®dwusmka 3a npeaenamu CTaHAApTHON
Mojaenu. TéMHas maTtepust U TEMHas
sHeprusi. EnuHCTBO (hM3MYeCcKO KapTHHBI
Mupa
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Oranel pa3BUTUS ACTPOHOMHUU. 3HAYECHUE
aCTPOHOMUHU

119

[TpruMeHNMOCTH 3aKOHOB (PU3UKH JIS
00BSICHEHUS IPUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKHIX
HCCIICIOBAHNH

120

121

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
panmoTenecKonsl, BHEaATMOC(hepHas
aCTpPOHOMUS

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKUE
3BE3/IBI, INIAHETHI, UX BUIMMOE IBIIKEHUE

122

Comnneunas cucrema. Comnite. Conneunas
aKTUBHOCTbh. McTounuk sHeprun CoyHIa 1
3BE3

123

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKU.
Jlnarpamma "creKTpajbHBIM Kjlacc —
CBETHUMOCTB"

124

125

3Be3,I[LI IJIaBHOM IIOCIEA0BATEIbHOCTH

BnyTtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE IPEICTABICHUS O
MPOUCXOXKACHUH U 3BoJtonnK CoJlHIA U
3BE3/1. DTambl )KU3HU 3BE3]T

126

Mnuneunsiii [Iyte — Hama 'anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B sApax
rajlakTUK

127

Bcenennas. Paciimpenne Beenennoid.
3akon Xa66ma. Teopus bombiioro B3peiBa.
PennkroBoe u3nyuenune
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MacmraGHast ctpykTypa Beenennoii.
MeraranakTuka

129

130

131

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

DU3NYECKUN TPAKTUKYM I10 TEME
"UccneqoBanye MarHUTHOT'O IT0JIS
IMOCTOSIHHBIX MarHUTOB'" WJIH
"UccaenoBaHue CBOICTB
dbeppomarnerukoB" uinu "HccnenoBanue
JENCTBUSI TIOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoM"

Ou3nyecKkuil MPakTUKyM IO TeMe
"U3mepenue cuibl Amrepa’ uiu
"N3y4yeHue 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" wim "OnpeneneHue
MarHMTHON MHIYKIIUU Ha OCHOBE
nu3MepeHus cuiibl Ammepa"

132

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHOW MHIYKIIUU" WIIH
"OnpeneneHne UHIYKIIUU BUXPEBOTO
MarHuTHOTO noJis"

133

134

Pu3NYeCKUil NPAKTUKYM IO TEME
"UccnenoBanue sIBJIEHUS CAMOMHIYKIIMK"
nwin "COopka MO SJIEKTPOMAarHUTHOTO
reHeparopa"

Pu3NUeCKUil IPAKTUKYM 110 TEME
"U3mepenune neprojia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U IPY>KUHHOTO
MasATHUKOB"
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@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasATHHUKE"
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@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
MOCJIEIOBATEILHO COCIMHEHHBIC
KOHJICHCATOp, KaTYIIKY U Pe3UCTop" Win
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 ToKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

138

139

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepeHue nokasaTelis IpeaoMIICHUs
crexna" win "llonydenue n3oo6pakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia v JIUH3bI"

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe
KUAKUX TUH3)" win "V3mepenue
(hOKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
uH3"

140

141

Pu3NYeCKUil NPAKTUKYM IO TEME
"HaGmonenue aqudpakiuum,
UHTEpPEPEHIINH U MONISIpU3aluU cBeTa"

Pu3NYECKUl IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHULL (110
(dhoTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"
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143

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha
OCHOBe HccienoBanus poroaddexra” umm
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HampsiKeHUs "

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CieKTpa pa3peskeHHOTO
aTOMapHOI'0 BOJIOPO/a U U3MEPEHUE
nocTostHHOW Punbepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
HCIIOJIb30BaHUEM JIO3UMETpa' WIIn
"N3y4yenue noraouieHus: 6era-4acTuil
alroMuHuEM"

145

@uU3NYECKU NPAKTUKYM II0 TEME
"HaOmroneHus 38€34H0T0 HeOa
HEBOOPYXEHHBIM TJIa30M C
HCI0JIb30BAaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN JIsl ONIPEAEIICHHS
MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHS
CeBepHOro nojxymapus u ssipkue 3BE31b1"
nunu "Habmonenus B Teneckor JIyH#I,
IJIAHET, TYMAHHOCTEHN U 3BE3THBIX
CKoIJIeHuI"

146

O0o001IeHre B cucTeEMAaTH3aIsl 3HAHNH.
Ponw ¢usuku u actpoHOMUU B
YKOHOMHYECKOM, TSXHOJIOTHUISCKOM,




COILIMAJIBHOM U 3TUYECKOH cepax
JESATEIbHOCTH YelIOBEKa

147

148

O0o0011IeHrE U CHCTEMATU3aLNs 3HAHUIA.
Posb 1 MecTo (hU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O060061eHre U cucTeMaTu3alus 3HaHUH.
Ponb dusnueckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3nvecKoil KapTHHBI MUpa B 00IIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTaBICHUN O IPUPOAE

149

150

O06001IeHYE ¥ CUCTEMATU3ALM 3HAHUMN 110
Teme "Kunemaruka"

O00011IeHME ¥ cUCTEMAaTH3alus 3HAHUI 110
TteMe "Kunematuka"

151

O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
teme "JluHamuka"

152

153

O0001IeHre 1 cUCTEMAaTH3aLUs 3HAHUH 110
teme "Cratnka TBepaoro tema"

O06o0011ieHre 1 cucTeMaTu3alys 3HaHuH 10
TeMe "3aKOHBI COXPaHEHUsI B MEXaHUKE"

154

O06006111eHre U cucTeMaTU3alns 3HaHU| 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”

155

O0001IeHre 1 cUcTeEMaTH3alMs 3HAHUH 110
teme "Tepmonunamuka. TenaoBbie
ManIuHE"
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O000111eH1E U CUCTEMATHU3ALMs] 3HAHUN 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble epexo bl

157

158

159

O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10
Teme "DnekTpuyeckoe mnose"

O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110
teme "[loCcTOsTHHBIN 37IEeKTpUYECKUM TOK"

O0600611eHre U cucTeMaTu3alus 3HaHu#| 10
teme "Toku B pa3nuyHbIX cpeax”

160

161

162

O06001IeHYE ¥ CUCTEMATHU3ALM 3HAHUMN 110
Teme "Marautaoe moie"

PesepBHrlit ypok. O600111eHNE 1
CUCTEeMaTH3allvsl 3HAaHHUH 110 TeMe
"JJIeKTpOMarHuTHas UHIYKIUA"

PesepBHelit ypok. O60011IeHNE 1

cUCTEMaTH3allMs 3HAHUI IO TEME
"Mexannyeckue Koineoanus"

163

Pesepubrit ypok. O6006111eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIe Kosebanus"

164

PesepBHblil ypok. O600111eH1E 1
cUCTeMaTH3alusl 3HaHUH 10 TeMe
"MexaHN4YeCKHe U 3JIEKTPOMArHUTHbBIE
BOJIHBI"

165

PeseprubIil ypok. O6001eHIE 1
CUCTEMAaTH3aIMsl 3HAaHHUH 110 TeMe
"OnTuka"
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PesepBHelil ypok. O600IICHHE 1
CHCTEMaTHU3allvs 3HAHHI TI0 TeMe
"OcnoBbel CTO"

167

PesepBHelit ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

168

169

170

PesepBHrlit ypok. O600111eHNE 1
cUcTeEMAaTH3anusI 3HaHuH 110 Teme "dusuka
aroma"

PesepBHrlit ypok. O600111eHNE 1
cucTeMaTus3anus 3Hagui mo teMe "dusuka
ATOMHOTO SI/Ipa ¥ AJIEMEHTAPHBIX YacTUIl"
PesepBHrlit ypok. O60011eH1Ee 1

cucTeMaTHU3alys 3HaHUH 1o Teme
"OnemeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

170

16




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Jluaus YMK T'. SI. Mskumesa. @usuka (10-11) mpodunbHblii ypoBeHb

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
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9. CraBuM onbIThl. Kauru 1,2,3, Cenuancku T., UensOunck, «Apkanm»,2008.

10. ®u3uka u acTpoHOMHUS B 1T0Xoje U Ha npupoe, Enpkun B.U., I'apmam JI.J{, M., «llIxonbHas
npecca», 2003

11. ®usuka B 3arajikax, MOCIOBHIIAX, CKa3Kax, MIO33UH, MPO3E M aHETI0TaX: MOCOOUE JIIs

yuamuxcd u yuutenei, C.A. Tuxomuposa.-M.: Muaemosusna, 2008.
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HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://gannalv.narod.ru/pic/ JIeBoBckuit M.b. PucyHnku nodusuke
http://elkin52.narod.ru/biofizika.htm Caiit Enpkuna Bukropa. 3anumarensHas ¢pusnka
http://physics03.narod.ru/ ®usmka BOKpyr Hac

http://class-fizika.narod.ru/ Knacc-duznka

http://www.fio.by/vypusk/Potok _50/group_1/user_1/index.htm O ¢usnke Ha HaYaIHLHOM 3TaIe
ee o0yueHus

http://meteoweb.ru/clouds.php Mup ob1akoB

http://www.somit.ru/karta.ntm MudopmannoHHble TEXHOIOTHH, aHUIMUPOBAHHBIC MOJIEIIN
http://www.nkj.ru/ XXypuan «Hayka u ®u3Hb»
http://braingames.ru/?path=comments&puzzle=30 3anauu, 3araaKu, JOTHUECCKUE UTPHI
http://e-science.ru/ IToptan EcrecTBeHHBIX HayK
http://www.home-edu.ru/user/uatml/00000007/anonsy_2005_2006/index-phiz.htm Kypcsr
nabopatopun EcrecTBo3HaHUS - pU3MKa

http://physics.nad.ru/physics.htm ®usuka B aHuManumsx
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