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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON IporpaMmel, npecraBieHHbix B GI'OC COO, a Takxke
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaensier o0a3aTeIbHOE NPEIMETHOE COIepKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera C y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4aroIIMUXCs.
[TporpamMMa mno ¢u3uke Aa€T NpEeACTaBICHUE O LENAX, COACpKAHUM, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuyenue kypca (u3MKA YriayOJnEHHOTO YpOBHS IO3BOJISIET PEAM30BATh
3aJa4i NPOPECCUOHANTBHON OpPUEHTALlMH, HAIPABJIECHO HA CO3/IaHUE YCIOBUH AJis
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIIbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBLHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs iIaHupyeMble pe3ysbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKONM OCHOBOWM JJisi pa3padOTKu TpeOOBAHMM K JMYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOUBIIHMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SABJISIETCS] CHCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IJIaHUPYEMBbIE Pe3ybTaThl OCBOCHHS Kypca (UM3HKHU Ha yIiyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 0 T0JIaM 00YUYEHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpyxkaromiem mupe. [IkoapHBIN Kypc GU3NKH — cHCTEeMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoit reorpadueir u actpoHomued. Mcmosib3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUN OMNpENEeNIHIIo XapakTep U OypHOE pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTU B cpepe SHEPreTUKHU, TPAHCIIOPTA, OCBOSHHSI KOCMOCA,



MOJy4YeHHUs HOBBIX MaTepUajoB C 3aJaHHbIMH CBOWcTBaMu. M3yuenue ¢usuku
BHOCHT OCHOBHOMW BKJaJ B (pOPMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MUpA
oOyuaroierocsi, B popMupoBaHue yMEHHI MPUMEHITh HAyYHbIH METOJ O3HAHHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeHEro 0011ero 00pa3oBaHus MOJI0KEH
pSA U, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €T0 TOCTPOECHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBHUM C HEU KypC SBISETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pas3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (HU3MKH
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
(dopMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE H
oJIE.

Hoea cymanumapuzayuu. EE peannsanus NPeaIosaracT HCIHOJIb30BAHKE
TYMAaHUTAPHOTO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(bU3HUKHU C pa3BUTUEM OOLIECTBA, a TAK)XKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
Y HKOJIOTMYECKUMU MTPOOIeMaMHu.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbuzuku yriyOoa€HHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a TakkXe OO0CYyX IACHHS
po0JIeM pallMOHATIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHue coaepKaHusl MPorpamMmbl MO (PU3UKE AOKHO OBITH OCTPOEHO Ha
IPUHLINIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g pusmku peanuzanus 3THUX
MPUHIIMIIOB 0a3UpPyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSATEIBHOIO 3KCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTByolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMa CAMOCTOSITEIBHOTO YYEHHYECKOTO 3KCIEPUMEHTA,
BKJIFOYAIOLIETO (PpOHTAJIbHBbIE YYEHMUECKHE OIBITHI MPU HU3YYEHUU HOBOTO
MaTtepuana, JabopaTopHbie paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JIBa crioco0a peanu3aiuu pu3nuecKoro npakTukyma. B nepBom ciyyae npakTUKyM
npoBoauTcst b0 B koHIe 10 u 11 kmaccoB, nuOO mociie MEPBOrO U BTOPOTO
MOJIYTOIUN B KaXKIOM M3 dTUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPhIE MPOBOJAATCSA B Ipoliecce
u3ydeHus pasnaena (temsl). [Ipu 3ToM mox paboTamMu NpakTHKyMa MOHHUMAETCs



CaMOCTOSITENIbHOE ~ HMCCIIEJIOBaHHE, KOTOpPO€ MPOBOJAUTCS TIO PYKOBOJCTBY
CBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAr0OBOW HHCTPYKIIUH.

B nporpamme 1o ¢usnke cHCTEeMa YYEHHUYECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpPE/ICTaBlIeHAa €IMHBIM IepedHeM. Buioop
TEMaTUKHU JJI1 3TUX BHUJIOB YUCHUYECKUX MPAKTUYECKUX PAOOT OCYLIECTBISETCS
y4acTHUKaMHU 00pa30BaTeIbHOrO MpoIlecca UCXOASl U3 0OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUS W OCHamleHusi kabunera ¢usuku. [Ipum »TOoM obecmeunBaercs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMHU TMPOBOJUTH TMPSAMbIE U KOCBEHHBIC
U3MEpPEHHUsI, UCCIEAOBaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH U IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHUE yesieTCs PEIICHUI0 PACUETHBIX M KAU€CTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, MO3BOJISIOUINE IPUMEHSATh U3yUEHHbIE
3aKOHBI U 3aKOHOMEPHOCTU KaK M3 OJIHOTO pasjenia Kypca, Tak M HUHTETPUPYS
NPUMEHEHNE 3HAaHUI U3 Pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBACHEHHE/NPEICKa3aHue NpPOTEeKaHus (U3NUIECKUX
SBJICHUM U TPOIIECCOB B OKPY’KAIOLIEH JKU3HU, TpeOyroiue BbiOopa GhuU3ndecKon
MOJIEIIU JUISI CUTYaIluU MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (GU3uku yriryoa€HHOro ypoBHS Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSAX IMPEAMETHOTrO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py0BaHUE JIJIs BHITIOJTHEHHS YKa3aHHBIX B IPOTpaMMe MO PU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX PAOOT U PabOT MPAKTUKyMa, & TAKKE JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCTpauoHHOE 00OpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIUTIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBaeT IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlUui s
UCCIICIOBAaHMSI  M3YyYaeMbIX SIBJICHMA ©  TPOIECCOB, OMIMPUYECKHX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecledrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKue KOMILICKTHI
Ja00paTOPHOTO OOOPYJOBAHUS JIOHKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BaHUU aHAJOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMH TICJIIMH U3y4CHUS PUZUKHU B OOIIIEM 00pa30BAHUH SIBIISIFOTCS



dbopMupoBaHHEe HHTEpeca M CTPEeMJICHUS OOyYaromMxcsi K HaydYHOMY
U3YYECHHUIO TPUPOIBI, PA3BUTHE HX HWHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE NO3HaHWs U (popMHpOBaHUE
UCCJIEJOBATENBCKOIO OTHOIIECHHUS K OKPYKAIOLUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3y4YE€HHS OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHHE YMEHUIN OOBSCHATH SIBJICHUS C UCIOJB30BaHUEM (DU3UUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMUpOBaHNME NPEACTABICHUNA O pOAU (PUMKU i1 PA3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyaymen
npo(heCCUOHATIBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHHne 3TUX Ielied 00ecreunBaeTCsl PEIICHUEM CIEAYIOIMX 3a/1ady B
npoIliecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEro 00pa3oBaHusI:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKY,  MOJEKYJISIpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

(GbopMHpOBaHUE YMEHHI MPUMEHSATh TEOPETUUECKUE 3HAHUA JJI1 OOBICHEHHUS
bu3nyecKuX SIBICHUNA B MPHUPOAE U JUISI MPUHATHS TPAKTHUECKUX PEIICHUH B
IIOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHBIX 33]1a4 C SBHO 33JJaHHON (hU3NUECKOM
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUecKon
MOJIeNIA, AJEKBaTHOW YCJIOBHMSIM 3a/ladyd, B TOM YHCIE 3a7a4 HWHKEHEPHOTO
XapaKkTepa;

NOHMMaHHWE (U3NYECKUX OCHOB U TPUHUMUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLLYIO CPENLY;

OBJIAJICHUE METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUS M TPOBEICHUS
(GU3MYECKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTEepHpeTanuu  MHGOpMaIHH,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM IS PAa3BUTUS YMEHUW NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOM JICATEIILHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCUOHATTBLHON e TEILHOCTH, CBA3aHHOMN
¢ (pUBHKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusuka» Ha YpOBHE CpEAHEro OOLIEero
oOpa3oBaHMsI BbIOMpaeTcss OOYyYaIOIIMMUCS, IUIAHUPYIOUIUMHU MPOJOKEHUE
o0pa3oBaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



Ha uzyuenue ¢usuku (yriayOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEIIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEACIIO).



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 TOJIEH. JIMHUM MarHUTHOM MHAYKIIUH.

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 mnoJje. Pabota cuibl JlopeHna.

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

TexHH4eckrue YCTpPOMCTBA M TEXHOJOTHUYECKUE IMPOLECCHl: MPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TeCTep-MYJIbTUMETD,
AIEKTPOABUTATEH SIKOOHM, YCKOPHUTEIH dJIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna 7uHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

KapTuHa nuHMI MarHMTHOM UHAYKIUY TOJISI JJIMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperncTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[eiictBre cunbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmKeHus My4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS DJIEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccenenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB heppOMarHeTUKOB.

HccenenoBanne n1eMCTBUs IOCTOSIHHOTO MarHUTa Ha PpaMKy C TOKOM.

N3mepenune cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIMM Ha OCHOBE U3MEPEHUs CUIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.



SIBeHMe DNEKTPOMArHWTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHuTHOM
uHaykuuu. OJIC uHaykuuu. 3akoH AJIEKTpOMarHuTHoOM wuHaykuuu Oapanes.
Buxpesoe anektpuueckoe nose. Toku Dyko.

OJIC wmHAyKIMM B TPOBOJIHHUKE, ABHWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuiio Jlenna.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKA.
Srnenne camonnaykuuu. IJ1C caMOMHIYKIUN.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpPONCTBA M TEXHOJOTMYECKUE MPOIECChl: MHAYKIIMOHHAS
MeYb, COJICHOU/, 3alllUTa OT JIEKTPU3ALUU T MPU ABUKEHUU B MArHUTHOM T10JI€
3emun.

Jlemoncmpayuu.

HaOGnronenue siBeHust 3J€KTPOMArHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHUuTHOTO TIOTOKA.

[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 CAMOUHAYKIIHAH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znea 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarennHas cuctema. CBoOOIHEIE KOIcOaHMS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JTUHAMUAYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTMCAHMUS.

Ammumutyna u (daza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHWU HCXOIHOM
BEITUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

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



[TonsiTue o 3aryxamomux koneOanusx. Beinyxnennsle konebanus. Pezonanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

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

Hemoncmpauuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH TIEpUOJa MaJIbIX KOJieOaHUl rpy3a Ha HUTU OT
aMILUTATYBI.

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

HccnenoBanre koyie0aHWM TIpy3a HA MACCHUBHOM MPYKUHE C IEJIbIO
(dbopMupOBaHUA MTPEICTAaBICHUM 00 WeaIbHON MOJENIN NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU MpHU KoJeOaHUAX Ipy3a Ha MpYKUHE.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

W3mepenne mnepuona CBOOOJHBIX KOJIEOAHMM HHUTSAHOTO W NIPYXKHUHHOIO
MasiTHUKOB.

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

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOMIUX KOJIEOaHU.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. InexkmpomazHumHnsle Korebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHcaTopa ¢ aMIUIMTYA0M CHIIbI 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
NeICTByIOIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOKEHWs MpH pa3iudHoi (opme
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, mepemadya W TOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.



OKOJIOTUYECKUE PHUCKM IIPU NPOU3BOACTBE 3eKTposHepruu. KynbeTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHHUYeCcKue yCTPONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: AIEKTPUYECKUN
3BOHOK, T'€HEPATOP EPEMEHHOIO TOKA, TMHUU JIEKTpornepeay.

Jemoncmpayuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUS.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHHM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OctuIorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eHepaTOp HE3aTyXaroOIIUX JIEKTPOMATHUTHBIX KOJICOAHUH.

Mopesnb 3MeKTpPOMAarHuTHOTO TeHEPaTopa.

BeIHyXIeHHbIE CHHYCOUJATbHBIE KOJICOaHMUS.

Pe3ucrop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y eTpoiicTBO U TpUHLIUI IEUCTBUS TpaHcPopmarTopa.

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
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAacHpOCTpPAHEHHWS W JUJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, UHTephEepeHUus U
U pakiys.

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

[IIymoBO€ 3arpsi3HEHNE OKPY>KAIOILIEH CPEbI.

DNEKTPOMArHUTHHIE BOJIHBL. Y CIIOBUS M3IYUYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaXX€HUE,  IPEIOMIICHHE,
noJisipu3aius, uHTepdepeHurs u qudpakims.

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

[TpuHIMIIBI pagUOCBSA3H U TeNeBUACHUA. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.



TexHU4ecKkue YCTpONCTBa M MNPAKTUYECKOE NPHUMEHEHUE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHUK, TeIEBU30D, aHTeHHA, Tenedon, CBY-neus,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTPAHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOAHHIA.

HabmroieHue oTpakeHus ¥ NpeIoMIICHHUSI MEXaHUUECKHUX BOJIH.

Habmtonenue nareppepeHunu u 1udpakiui 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,
noJisipu3anus, IMPpakuus, UHTEpPEpeHIIHS.

O6HapyxeHue nH(PpaKpacHOTO U yIbTPAPUOTIETOBOTO UBITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3y4yeHue napamMmeTpoB 3ByKOBOU BOJIHBI.

M3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpaxeHnue cBeTa. 3aKOHbI oTpakeHUs cBeTa. llocTpoeHue n3oOpaxkeHui B
ockoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npenomieHusi. OTHOCUTENbHBINA MOKa3aTesb npeinoMieHus. [IocToSHCTBO YaCTOThI
CBETa M COOTHOILIEHUE JUIMH BOJIH IIPU MTEPEXOJE MOHOXPOMATHYECKOTO CBETA YEPE3
I'PaHHUIly pa3zelia JByX ONTHYECKUX CPEN.

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

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

Cobupatouiue 1 paccenBarolue JUH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
Y ONTHUYECKAs] CUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOTO IOKa3aTels
IPEJIOMIIEHUS.

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



Xoxa nyva, MPOUIEANIEro JIMH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOU
ontuyeckoir ocu. IlocTpoeHune wu3o0pakeHU TOYKM M OTpe3Ka MPSAMON B
coOMparoIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. WnTepdepennus cBera. KorepeHTHblE HCTOUHHUKH.
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 IIpU MaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAsI ONTUKA, AU(PPAKIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

HabGnrogeHnue nogHoro BHyTPEHHEro OTpakeHus. Mojesb CBETOBOJA.

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

HccnenoBanne CBOMCTB H300paKEHU B TMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HabmoieHue 11BeTOB TOHKUX IJIEHOK.

Hab6mronenune nudpakxium ceera.

N3yyenue nuppakinOHHON pEETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumeHeHne noJIIpOUI0B ISl U3YYECHHS] MEXAaHUYECKUX HaIIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

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

N3mepenne pOKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tonyyenue n300paxkeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3bI.



[Tomyuenue n300paxkeHus B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEpGEpeHINN U TOISPU3AIIH CBETA.

N3ydeHne noyisipru3alry CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINY JIa3epPHOTO U3TyUYCHUS HA IBYX IIEISAX.

Habmnronenue nucnepcum.

Habmronenue u ucciaenoBanue n1uppakiimoOHHOTO CIEKTpA.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[TonydyeHue criekTpa U3ITydeHUs] CBETOJIMOAA MPHU MOMOIIU TU(PAKIIMOHHON
PEIIETKMU.

Pa3znes 6. OcHOBBI cieliHAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.

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

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

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

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

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

YyeHn4eckui IKCIIEPUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

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

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynapno-601n060ii oyaausm.

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

DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
Oiutamreiina qs horoaddexra. «KpacHas rpanuiay potodrddekra.

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

Bomnnossie cBolicTBa yactull. Bomusl ne bpoiins. nuHa BosnHbl ne bpouss u
pasMepbl 00JacTH JIOKIM3AIMU JBWXKYyIIeWcs dactuibl. KopmyckymspHo-
BOJTHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eitzendepra.



TexHuueckue yCTpOMCTBA U TEXHOJIOTUYECKHE MPOILIECChl: CIEKTPOMETD,
dboTosnemeHT, (HOTOMATUYNK, TYHHETBHBI MUKPOCKOI, COJIHEUHas Oarapes,
CBETOUO/.

Jemoncmpayuu.

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBIICHHSI  MOJYNPOBOAHUKOB — OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenne nocrosinHoi [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

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

Tema 2. @usuka amoma.

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

[Toctynatel bopa. M3nyuenue u nornomieHrue GOoTOHOB MPU MEPEXOE aTOMA C
OJIHOTO YPOBHS 3HEPTUHU HA JIPYTOM.

Bunpl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CrioHTaHHOE U BBIHYK/ICHHOE U3JTydeHHe cBeTa. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOUECCHI: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JJIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

Hab6nrogenue 1MHEeHYaToro CnexkTpa.

HccenmenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Du3uka amomnozo A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnast monens snapa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M3oTonsl.

PamunoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacnaz. ['amma-u3nydeHue.



3akOH pPaAMOaKTHUBHOTO pacnaja. PagmoakTWBHBIE H30TONBI B MPUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4YeHHs. BiusHUEe paMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctecTBenHblil GpoH u3nydenus. Jlozumerpusi.

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

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

Metozapl perucTpalyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

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

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

EnuHcTBO usnyueckoi KapTUHBI MHpA.

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

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBLIM (GoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pa3znen 8. DiieMmeHTBI aCTPOHOMUM M ACTPOPU3UKH.

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

Metonbl acTpoHOMUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOIbI, PaIUOTEIECKOIIbI, BHEATMOC(HEpHAs: aCTPOHOMHUS.

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

ConHeyHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmMa «CIEKTpaabHbIN KJIACC —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOW IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe 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 ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
raJIaKTHUK.



Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepewménnbie npo6sieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

Habmonenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN JJIs1 ONPENETICHUS MOJOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3auss CeBEepHOro Moiylmiapus U SpKue
3BE3ILI.

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

Pu3nyecKuil MPaKTUKYM.

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

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUKA  3aBUCHMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHHYECKHH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o001marouIee MOBTOPEHUE.

O0o01ieHne U cucTeMaTH3alus Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pU3MKa U TEpPMOJIUHAMUKAY, « DIEKTPOAUHAMUKa, «Konebanus u
BOJIHBDY, «OCHOBBI CHELUWAIbHOM 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 KapTMHE MHpPA, 3HAUYCHUE OIKUCATEIIbHOM,
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 ITPEICTABICHHI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM OO0 HAYUHOZ20
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOPHI M MX IPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie snemeHTapHbIX (QyHkumid. [IpusHaku moa00Ms TPEYroJbHHUKOB,
OTpe/ieNIiCHUE MIOMAAN IIIOCKUX QUTyp U 00bEMa Tell.

Buonozua: >nexkrpuueckue SBICHHUS B JKUBOM IpuUpoJie, KoieOaTelbHbIE
JIBIWKEHUS B JKMBOW IPUPOJE, DKOJOTHYECKHE PHUCKM ITIPU INPOU3BOJCTBE
NIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3BYyKOBasl JMATHOCTUKA B MEIUILIMHE, ONTUYECKHE SBICHUS B >KHUBOU
IpUPOJE.

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

T'eozpachua: wmarnuTHple mNONIOCA 3€MIIM, 3aJIE)KM  MAarHUTHBIX  PYA,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

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



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI [10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOUN JESITENBHOCTH, B TOM YUCJIE 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 JACATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU ESTENBHOCTH.

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(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ’TUUECKOTO IOBEICHUS;

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

e OCO3HAaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYHUBOIO OYIYyIIETO.

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 (PU3UKON 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(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OAIBHOTO
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 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4deHUs: (PU3MKH OCYHIECTBISTh MPOEKTHYI0O M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsiX, B TOM YHCJIC TPU CO3JaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3UpOBATH 3ajavy,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

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

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

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATH MPHUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalln3, CHCTEMAaTU3allMI0 M MHTEPIPETalri0 MHPOpPMALUU Pa3INYHbIX
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, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

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

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



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

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

Pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAHUEM
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, OpPraHU30BHIBATH M
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3yabTaT o pa3padOTaHHBIM KPUTEPUSIM;

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 Y4eOHbIE e CTBHS
Camoopranuzamnus:

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

CaMOCTOATENIbHO COCTABJIATH IUIAH PEUIEHUS! PACUETHBIX M KauyECTBEHHBIX
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;
Jienatb OCO3HAHHBIM BBIOOp, apryMEeHTHpOBaTh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM,



e BJIAJCTh HAaBbIKAMH TO3HABATEIbHONW peQIEeKCHH KaK OCO3HAHHUS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYAalluH, BBIOOpa BEPHOTO
pelIeHus;

e YMETb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHHUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U JIOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M apPTyMEHTHl JAPYTUX MPH aHaJH3€ PpPe3ylbTaToOB
JeSITEIIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHuA Yy OO0y4aroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUs, BKIIOYAIOWMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJICHUE, CIOCOOHOCTh aalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCliexy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE JE€HCTBOBATh, UCXOJS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLUMAJIbHBIX HAaBBIKOB, BKJIOUYAIOIIUX CIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

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



MOHUMATH POJIb (PU3UKU B IKOHOMUYECKOM, TEXHOJIOTUIECKON, COLIMATLHON
U 3TUYECKOHN cdepax NesATeIbHOCTH YEJOBEKa, pOJib U MECTO (DHU3UKHU B
COBPEMEHHOU HAyYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUHU B NIPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA U JANbHEHMIIEM HAayYHO-TEXHUYECKOM DPA3BUTHH,
3HAYEHUE OINUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
NPOTHOCTUYECKON (PyHKUMN (PU3NUYECKOW TEeOpur — SICKTPOAMHAMUKH,
CHEIMATLHOM TEOpUHM OTHOCUTEIIbHOCTH, KBAaHTOBOM (DM3HMKH, pOJIb
¢uznyeckoil Teopun B (OPMUPOBAHUU MPEACTABICHUN O (U3HUECKON
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHpa B O0OLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE;
pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJIenel PU3NIECKUX TeJ U MTPOLIECCOB
(s1BJ€HUIT): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHMYECKHUE KOJEOAaHMs, MAaTeMaTUYEeCKH MAasTHUK, WACAIbHBINA
IIPYKUHHBIN MAasiITHUK, rapMOHUYECKHE BOJIHBI, UJCaIbHBIN
K0JIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIEl aToMa, aTOMHOTO SApa U
KBAHTOBOM MOJIC/IH CBETA;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHKS YACTHBIX 3AKOHOB;

aHAIM3UPOBAaTh U OOBICHATH SJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIONB3ysd OCHOBHBIE IIOJOKEHUS M 3aKOHBI DJJIEKTPOJWHAMUKH U
CHELMAIbHOM  TEOpUHM  OTHOCUTEIIBHOCTH  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CaMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM LEMU CO CKOPOCTBIO
WU3MEHEHHUS CUJIbI TOKA, IOCTYJIAThI CIIEIIUAIBHON TEOPUH OTHOCUTEIBHOCTH
OWHIITETHA);

aHaJIM3UPOBaTh U OOBSICHATH KBAHTOBbIE MPOLIECCHI U ABJICHUS, UCIIOJB3YS
MOJIOKEHUS! ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
dboToapdexra, mepBblil U BTOpOM NOCTYNAaThl bopa, MpUHIMI COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbI COXpPAHEHHUs 3apsiOBOr0 U
MacCOBOT'0 YHMCEJ ¥ DHEPTUU B SIIEPHBIX PEAKLIMAX, 3aKOH PAJUOAKTUBHOIO
pacrajua);

ONMUCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEITUUYUHBI:
HaIpsKEHHOCTD JJIEKTPUYECKOTO MOJISA, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
IIOJIs, PA3HOCTh ITOTEHLUHUAJIOB, DJIEKTPOABWXKYILNAs CHUJA, WHIYKIUA
MarHuTHOTO TIOJISl, MAarHUTHBIA MOTOK, CHia AMIepa, UHIYKTHBHOCTD,
NEKTPOABMKYIAS CUJIAa CAMOMHIYKLHMM, DHEPrus MArHUTHOTO I10JIA
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUI UMITYJIbC, TIOJIHAS] SHEPTUS, SHEPTUS



MOKOSI CBOOOIHOM YaCTHIIbI, JHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
¥ 3apsiz Aapa, SHEPTHsl CBSI3U SApa;

OOBSICHATH  OCOOGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHus
BOJIH, Judpakuus, JTUCIEPCHUsl, TOJHOE BHYTPEHHEE OTpa)kKeHHE,
doTornextpuaeckuii 3pdekt (botorddexr), anpda- u 6eTa-pacmaisl aaep,
raMma-u3IiIydeHue siep, Gu3ndeckre NPUHIUIBI CIIEKTPATbHOTO aHATTN3a U
paboThI J1a3epa;

ONpEENATh HaIpaBiIeHUE WHIYKIMA MarHUTHOTO TMOJIsi MPOBOJHHMKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHiia;

CTPOHUTH N300pakeHne, CO3JaBaeMOE TIIOCKUM 3€pKajioM, TOHKOM JTHH301M,
U PaCCUUTHIBATH €T0 XaPAKTEPUCTUKH;

IPUMEHATh OCHOBOIIOJIAralOIIME AaCTPOHOMHUYECKHUE IOHATHS, TEOPUU U
3aKOHBI JUIs aHauu3a M OOBSICHEHHMs (U3MYECKHUX IPOLECCOB,
MPOUCXOASIMNX B 3BE3/1aX, B 3BE3THBIX CHCTEMaX, B MEKTaJaKTUIECKOU
cpejie; ABUKEHUSI HEOECHBIX TeJl, IBOIIOLUHU 3BE3/] U BCelleHHOI;
IPOBOANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (DM3MUECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUN, TPU HSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYECHHOM  3aBUCHMOCTH
(Gu3MUEeCKUX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHHH, JelaTh  BBIBOJABI 1O  pe3yibTaTaM
UCCIIEIOBaHMUS;

IPOBOANUTH KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEIMYUH, NPU HTOM
BBIOMpPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OLEHHWBATh A0COJIOTHBIE U
OTHOCHTEIbHBIC TTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
MIPOBONUTH OTBITHI IO MPOBEPKE MPEIOKESHHON TUIIOTE3bI: TNIAHUPOBATH
HKCIEPUMEHT, COOMpATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBAThH
NOJIy4YEHHBIE PE3yJbTaThl U JeNlaTh BBIBOJ O CTaTyce MpeaIoKEeHHON
TUTOTE3bI;

OTKCHIBaTh METO/BI TIOJYUYEHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0roaTh MpaBuiia 0€30MacHOTO TPy/ia MPY MPOBEACHUN UCCIICIOBAHNN B
paMKax  y4eOHOTO  OJKCHepUMeHTa, TMpakTUKymMa W y4eOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM JIeATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOrO 000PYAOBAHMS;

pemarb pacy€THplE 3aJaud C SBHO 3aJaHHOW M HESBHO 3aJaHHOM
¢u3znyeckoil MOeNbl0: Ha OCHOBAaHWM AaHaNM3a YCJIOBHUS BBIOMpATH
¢usznyeckue MoOJeNd, OTBEYarollue TpPeOOBAaHUAM 3aJaud, MPUMEHSThH
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3NYECKUX TEOpUi
IpU  WCIOJNB30BAHUHM MAaTEMATUYECKUX METOJOB peUIeHHsS 3ajad,



MPOBOAUTH PacU€Thl HA OCHOBAHUHU MUMEIOIINXCS TaHHBIX, aHAIM3UPOBATh
pPE3yNbTaThl U KOPPEKTUPOBATH METOJMBI PEIICHUS C YUYETOM TOTYICHHBIX
pE3yIbTATOB;

pemiaTh KayeCTBEHHbIE 3ajaud, TpeOyrollue MPUMEHEHUsS 3HaHUW U3
Pa3HbBIX pa3leioB Kypca (PU3UKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY pacCyXJIeHUM ¢ OMOpON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3NYECKUe SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PAOOTHI U3MEPUTENILHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIa1a POCCUUCKUX U 3apyOCKHBIX YIEHBIX -(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHaJU3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M ITPOU3BOICTBEHHOM
JEATEIIbHOCTH YEJIOBEKAa, CBSI3aHHOM C (PU3UYECKUMHU TMPOIIECCaMU, C
MO3UIINHI AKOJIOTUUECKON O€30MacCHOCTH, MPE/ICTABICHUN O palliOHaIbHOM
PUPOOTOIH30BAHUM, & TAK)KE€ PasyMHOM MCIOJIB30BAHUM JIOCTUKEHUIN
HAyKH W TEXHOJOTUW JUIsl JaJbHEHIIero pa3BUTHUA YEJIOBEUYECKOTO
00IIIeCTBA;

IPUMEHATh pa3IudHble CrOcOoObl paboThl ¢ MHPOpMaLUEH (PU3UYECKOTO
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTU, TIPU TOM HCIOJIB30BaTh COBPEMEHHbIE HH(MOPMAIIMOHHbBIE
TEXHOJIOTUM JUIsI TIOMCKA, TEPepadOTKH U TpPEeAbsIBICHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHONU WH(GOPMAITUH, CTPYKTYPUPOBAHUS ¥ UHTEPIPETAIINH
uH(OpMAIUH, TONMYYCHHOW W3 Pa3JUYHBIX HCTOYHHKOB, KPUTHYECKH
aHANMM3UPOBaTh  TOJIy4aemMyro  UWHGOpMAIMI0O ©W  OICHHWBaTh €€
JIOCTOBEPHOCTh KAaK HAa OCHOBE MMEIONIUXCS 3HAHUM, TaK U HAa OCHOBE
aHalIM3a UICTOYHUKA MHPOpMaLIUK;

MPOSIBIIATH OpraHU3alMOHHbIE u M03HABATEIILHBIE YMEHUS
CaMOCTOSITETILHOTO MPUOOPETEHUSI HOBBIX 3HAHUI B TIPOLIECCE BHITTOJIHEHUS
MIPOCKTHBIX M Y4eOHO-UCCIEA0BATEILCKUX PadoT;

paboTaTh B TpyNIe C HCIOJHEHUEM pPa3IUYHBIX COIHMAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy I'PYIIbI, PAMOHATIBLHO PACIPEACIISITh ACITEILHOCTD
B HECTaHJAPTHBIX CHUTYallUsIX, aJICKBATHO OLICHWBATh BKJIAJ KaXXJOT0 W3
YYaCTHUKOB TPYTIBI B PEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI;

MPOSIBJISITH MOTUBAIMIO K Oyaymed mpodeccuoHaaIbHON AesATeIbHOCTH TI0
CHEIHUAIBHOCTIM (HHU3UKO-TEXHUYECKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
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 ONEeKTpOMarHUTHbHIE KOJIEOaHUSI 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




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

- Gusuka (B 2 yactsax), 11 knace/ I'enpenmreiin J1.O., bBynaTtoBa A A.,
Kopuunwses 1.H., Komkuna A.B.; mox penakiueit Opiosa B.A., O0miecTBoO ¢
orpannueHHON 0TBeTCTBEHHOCThIO « BMHOM. Jlabopatopust 3HaHUI»;
AxknuonepHoe obiectBo «M3natensctBo «IIpocBeiienne»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1. ®usuka. 11 kimacc. Meroanueckoe mocoOue ¢ yKa3aHUsIMU K PEILIEHUIO
HEKOTOPBIX OJMMIUAAHBIX 3a7a4 /

JI. O. I'enpnenmreiin, A. A. bynarosa, A. B. Komkuna, 1. H. Kopauises.

2. ®uzuka. 11 xnacc (B 2 yactsax). YueOnuk. Y. 1/ JI. D. I'engenmreiin, A. A.
bynarosa, 1. H.

Kopuunees, A. B. Komkuna; nog pea. B. A. OpiioBa: TUTYJ1 1 aHHOTaLUs,
OTJIaBJICHHUE,

IIPENUCIIOBUE.

3. @wusuka. 11 knacc (B 2 yactsax). Yueonuk. Y. 2 / JI. O. 'enpenmreiin, A. A.
bynarosa, 1. H.

Kopuunees, A. B. Komkuna; nox pea. B. A. OpiioBa: TUTy1 1 aHHOTALMS,
orjaBjieHue, riiana 4

4. ®uzuka. 11 knacc. Metoauyeckoe Nocooue ¢ ykazaHUsIMU K PELIEHUIO
HEKOTOPBIX OJTUMITUATHBIX

3anay / JI. O. 'ennenmureiin, A. A. bynatosa, A. B. Komkuna, 1. H. Kopaunbses
5. @usuka. 11 xnacc. Terpaas nmns naboparopubix padot / 'engentreitn JI.O. /
bynatoBa A.A. /

Kopuunbser 1.H. / Komkuna A.B.: TUTy!1 1 aHHOTAaIMs, OTJIaBJICHHE,
npeaucioBue, padoTsl 1 u 2

6. ®uzuka. 11 xmacc. CaMoCTOSITeNIbHBIE M KOHTPOJIbHBIE padboThl / JI. O.
I'enaenmreiin, JI.A. Kupuk

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



1. http://school-collection.edu.ru/

catalog/
denepanbHbIN LEHTP
nH(pOpMaIIMOHHO-
o0pa3oBaTeIbLHBIX PECYPCOB

1. http://fcior.edu.ru/catalog.page
Caiit- «OnemeHTapHas Qpu3nKa»

2. http://elfiz.ru/
Caiit- «Knacc!nas pusuka ans
T10003HATEIBHBIX)

3. http://class-fizika.narod.ru/
index.htm
Caiit- «®u3uka.ru»

4. http://lwww.fizika.ru/index.php
Caiit- Pemry EI'D, cnam 'HA

5. http://phys.reshuege.ru/

6. http://phys.sdamgia.ru/
Caiit- InternetUrok.ru

7. http://interneturok.ru/ru
Caiit- «Bcsa ®U3UKA»

8. http://www.all-fizika.com/






