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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha ypOBHE CpemHero oOmero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKCHWH W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0OpazoBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenojiaBanus yueOHoro npeamera «dusuka» B 00pa30BaTeIbHBIX OpraHU3aAMIX
Poccuiickoit ~ denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
POTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa ¢ y4ETOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKAHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameta « Pu3nka» Ha yriiyOJIEHHOM YpOBHE.

N3yuyenue kypca (u3uKd YriayOJn€HHOTO YpOBHS IMO3BOJISIET PEAM30BATh
3a/1a4yu MPO(PECCUOHAILHOM OpPHEHTAILNK, HAIIPABJICHO HA CO3/JIaHHME YCIOBUHM IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI IS MPOJODKEHHs Oo0pa3oBaHUs B
opraHu3anusx mnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mporpamme 1o (Qusnke ONpenensroTCs IUIAHUPYEMbIE pPE3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 001Iero o0pa3oBaHus: JUYHOCTHbIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero ooOmero oOpa3oBaHUsS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbBHOCTHBIN MOXO.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

MJIaHUPYEMbIE PE3yJbTaThl OCBOCHUSI Kypca (Pu3nku Ha yriayOJéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE pe3yJIbTAaThl 110 T'0J1aM O0y4YCHUS;

coziep>kanue yueoHoro npeamera «dusuka» no rogam o0yyeHus.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTABISICT BO3MOXKHOCTH JUISI pEAM3alUd  PA3IUYHBIX METOAUYECKHUX



MOJXOJI0OB K MpernojaBaHui0 (U3UKKM Ha YriayOJIEHHOM YpOBHE MpPHU YCIOBHH
coxXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yroIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHUMHEH, OMOJIOTHEH,
dbusndeckoir reorpadueir um actpoHommer. lcmonp3oBaHWE W AKTUBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(U3MKK BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEro 00pa3oBaHus MOJIOKEH
PS UAEH, KOTOPBIE MOKHO PaCCMaTPUBATh KaK IMPHUHIIMIIBI €r0 TOCTPOEHUS.

Hoea wyenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsIeTCS
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILIECTBE W
ToJIe.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIUana (U3MYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusvku yriry0iEHHOTO ypOBHS
MPEANnojaraeT 3HakOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu sTOoM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEJCHHS 3JEMEHTOB
COJlep)KaHMs, TOCBAIIEHHBIX OSKOJOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
IOPUHLINAIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. s ¢usuku peanuzanus 3THUX



IPUHIIMIIOB 0a3UPYyeTCs Ha UCIMOJIb30BAHUU CAMOCTOATEIBLHOTO 3KCIIEPUMEHTA KaK
IOCTOSIHHO JIeHCTBYIOIIEro (aktopa yuyeOHOro mpouecca. s yrimyOi€HHOTo
YPOBHS — 3TO CHUCTEMA CaMOCTOSTEIBHOIO YYEHMUECKOIO 3KCIEPUMEHTa,
BKJIFOYAIOLIETO (PPOHTAJIbHBIE YYEHMUYECKHUE OIBITHI IPU HU3YYEHUU HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zanuyd (QHU3MYECKOro TpakTukyma. B mepBoMm ciyuae
MPaKTUKyM mpoBoAuTcs au00 B KoHue 10 m 11 kiaccoB, nub0 mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpaluss pabdoT MpakTUKymMa B CHUCTEMY JaOOpaTOpHbIX paboOT, KOTOpbIE
OPOBOASTCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
IPAKTUKyMa TIOHUMAETCSl CaMOCTOATEIbHOE MCCIEN0BAaHUE, KOTOPOE IMPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BH/1a O€3 MOIIAaroBO HHCTPYKLUH.

B nporpamme 1o (@u3Mke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa MpPE/ICTaBlIEHA €IMHBIM IepedHeM. Buioop
TEMaTUKHU JJI1 3THX BHJIOB YUEHHUYECKUX MPAKTUUYECKUX PAOOT OCYHIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN MOYpPOYHOTO
IUIAHUPOBaHMUsS M OCHalleHus kaOuHera ¢usuku. [Ipum sTOoM obecneunBaercs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSIMU TIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHHUs], UCCIEAOBAHUS 3aBHCHUMOCTEN (DU3NYECKUX BEIMYHMH U IMOCTAHOBKY
OIBITOB TI0 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE YAENAETCA PEUIEHUI0 PAcYETHBIX M KAuE€CTBEHHBIX
3anay. Ilpu 3TOM Ayia pacy€THBIX 3a/a4 MPUOPUTETOM SIBJISIOTCS 3aJaud C SIBHO
3aJIaHHON U HESIBHO 33/IaHHOW (PU3MUYECKOW MOJIEIBIO, MO3BOJISIONINE TTPUMEHSThH
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasjena Kypca, TaKk U
VHTErpupysl IPUMEHEHHNE 3HAHUM U3 pa3HbIX pa3iesioB. /[ KayecTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIIOTCA 3aJaHMsl Ha OOBSCHEHUE/NpeICKa3aHue NpPOTeKaHUs
(bu3nYecKuX SBJEHUN U MPOIIECCOB B OKPYXKAIOUIEH *KU3HU, TpeOyrolue BbIOOpa
(bu3MYecKO MOJENH ISl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIIEUCHHIO0 Y4EOHOTO Ipoliecca Kypc (PU3HKH YIIIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpPeIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabunera. B kaOuHere (U3HKK MOKHO OBITH HEOOXOIUMOE
JabopatopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMme I0
bu3MKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX paboOT M paboOT MpakTHKyma, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHUE.

JleMoHCTpaloHHOe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLAIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s



UCCIIEIOBAaHUSI  M3YYaeMbIX SIBJICHUH U  TMPOLECCOB, OHMIUPUYECKUX H
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX THPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuMBaceTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaronuxcs. TeMaThyeckue KOMILUIEKThI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMHU HEJIIMHU U3yUEHUSI PU3UKHU B OOIIEM 00pa30BAHUHU SIBIISIIOTCS:

dbopMHpOBaHHE HWHTEpeca M CTPEeMJICHUS OOydYalomMXCd K HayYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYXKAIOIIUM SIBJICHHSIM;

(GbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHHE TPEACTABICHUA O pPONMU (PHU3UKU NI DPA3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyaymiei
npoeCCUOHAILHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTmxeHne 3TUX Lened o0ecreuynBaeTcsl pelieHreM CIIeIyIOMMX 3a1ad B
npouecce u3yyeHus Kypca GU3NKN Ha YpOBHE CPEIHEro 00111ero oopa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00MUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY M 3JIEMEHTHI aCTPO(PU3UKHU;

dbopMUpOBaHHE YMEHUN MIPUMEHITh TEOPETUUECKUE 3HAHUS JIJIsI OOBICHEHUS
bu3nYecKuX SIBJICHUN B MPUPOJE W JUIsI MPUHITHS TPAKTUYECKUX DEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
buznyeckoil Monenblo, 3a/1ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
bu3nyeckoil MoJenH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM YHCJIE 3a]ad
WHKEHEPHOIO XapaKTepa;

MOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIAIIOB JACHCTBUS TEXHHUYECCKUX
YCTPOMCTB U TEXHOJIOTMUYECKUX MPOILIECCOB, UX BIMSHUS Ha OKPY>KAIOIIYIO CPEAY;



OBJIAJICHUE METOJaMU CaMOCTOSITEIPHOTO TUIAHUPOBAHUS W TPOBEIACHUS
bu3MYeCKUX OKCIMEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHOOpMaInH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO37aHHE YCJIOBHM [JIsi pa3BUTUS YMEHHM MPOEKTHO-UCCIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETHOCTH;

pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CPEIHEro OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYalOIUMUCA, I[UIAHUPYIOIMUMH MPOAOJIKEHUE
o0pa30oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzydenne ¢pusuku (yriayOn€HHBIM ypOBEHb) HA YPOBHE CPEAHEr0O OOIIETo
oOpazoBanus orBoautcs 340 dacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 kimacce — 170 gacoB (5 4acoB B HE/ICIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE TMepeueHb Ja0opaTOpHBIX U
MPAKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHOW MHYKIIWH.

MarauTHoe 1oJie IPOBOJHUKA C TOKOM (MPSAMOIrO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOYJIb.

Cuia JlopeHua, €€ HanpaBieHUE U MOYJIb. JIBUKEHUE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MarunutHoe 1nose B BeliecTBe. @eppoMarHeTUKy, rapa- u JuaMarHeTUKH.

TexHuyeckue YCTpOMCTBA M TEXHOJOTUUECKUE TIPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.

Jlemoncmpayuu.

KaptnHa  nuHHMA  WHAYKOMM ~ MAarHATHOTO  MOJS  IOJIOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIMH TOJIS ITTMHHOTO MPSIMOTO TTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOHUKA, KATYIIIKA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBrue cumel JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

Hab6nronenue nBmkeHus My4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpunMn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

HccnenoBanrie MarHUTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB peppOMArHETHKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHnne 3aBUCUMOCTH CUJIBI AMITepa OT CHJIbI TOKA.

OmnpeneneHne MarHUTHOW UHIYKITUU HA OCHOBE M3MEPEHUs CUIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.



SIBeHMe 3JIEKTpOMArHMTHOM HMHAYKIMHU. IlOTOK BEKTOpa MAarHUTHOM
uHayKuuu. OJIC wHAyKOMW. 3aKOH JJIEKTpOMarHuTHOW uHAykiuun Dapanes.
Buxpeoe anekrpudeckoe noiie. Toku Oyko.

OJIC wHAyKUMH B TPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJe.

[IpaBuiio Jlenna.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LI€NM IOCTOSIHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMAarHuTHOE IOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJOIMYECKHE MPOUECCH: WHAYKIHUOHHAS
Meyb, COJICHOU/I, 3aIUTa OT JICKTPU3ALMK TEJ MPU ABUKEHUA B MArHUTHOM TMOJIE
3eMJIH.

Hemoncmpauuu.

HaOGmnronenue siBfeHust 3JeKTPOMarHUTHOM UHIYKITUU.

UccnenoBanne 3aBucumMoctd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

[IpaBuio Jlenua.

[Tamenre MmarauTa B allOMUHUEBON (MEIHOM) TpyOe.

SIBneHre CaMOMHIYKIIUH.

Hccnenosanne 3apucumoctyd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHTYKIIAH.

Onpenenenue MHAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBIEHUS] CAMOUHAYKIIWH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Paszgea S. KoJsieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUS.

["apmonunyeckue konebanusi. Kunemarnueckoe U JTUHAMHUYECKOE OIMCaHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMUAYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIOAHUM U3 UX DHEPTreTUYECKOTo U
KMHEMaTUYECKOTO OTTMCAHUSI.

Ammumutyna u (daza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHWU HCXOIHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOaHUH €€ CKOPOCTH U YCKOPEHHUSI.



[lepuog u yactora koneOanuid. Ilepuox mambix CBOOOIHBIX KoOseOaHUM
MaTEMaTHUYECKOro MasTHUKa. Ilepros cBOOOJHBIX KOJEOAHUH NPY>KMHHOIO
MAasTHHKA.

[TonsiTue o 3aryxaromux kKoneOaHusX. BeiHyX/1eHHBIE KOJIeOanus. PezonaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHHuYecKue yCTpOMCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KayeJn, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K01e0aTeNbHOIO ABMKEHUS.

HabiroieHue He3aBUCMMOCTH MEpUo/ia MallbIX Kosie0aHUil rpy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyxaromux Kojae0aHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

UccnenoBanne koyie0aHMM TIpy3a Ha MACCHUBHOM TMPYKHHE C LEJbIO
(dbopMUpOBaHUS MTPEICTABICHUHN 00 UeaIbHON MOJENN MIPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NpHU KoJeOaHUAX Ipy3a Ha MpYKUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUH HHUTSHOTO M MPYKUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0/I€ KoJIeOaHUM Ha yIIpyroMm IMojBece.

N3yyeHue nBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue F3HEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTYXaOMIMX KOJIeOaHH.

HccnenoBanne BoIHYXACHHBIX KOJICOAHMIA.

Tema 2. InexkmpomazHumHnele Korebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCcaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEeHMs SHEPTUH B HI€aIbHOM KOJIeOaTEIbHOM KOHTYpE.

3aryxaromue AIIEKTPOMAarHUTHBIE Kojie0aHusl. BriHyX1€HHBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUSI.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOI'O TOKa OT BPEMEHH.



CuHycOMJQJIbHBI NEpEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTylIKa
VWHIYKTUBHOCTH B LIE€NM CHUHYCOUJAIBHOIO IEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsiKeHUN.

Wneaneupiii Tpanchopmarop. IlpousBoiacTBo, mepegadya MU MOTpeOIeHUE
ANEKTPUYECKOUN SJHEPTUH.

OKOJIOTUYECKHE PUCKU TMPU MPOU3BOACTBE AneKTposHepruu. KynbeTypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHHUYEeCKHE YCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM JIEKTpoIepe1ay.

Jemoncmpayuu.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyXarOLUX JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopeinp 3IeKTPOMAarHuTHOTO TE€HEPATopa.

BbIHyXI€HHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucrop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKaA.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpoicTBO U MPUHIIMI ACUCTBUS TpaHCchopmaTopa.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yuenue tpancpopmaropa.

HccnenoBaHre NEPEMEHHOIO TOKAa 4YEpE3 IMOCIEAOBATEIBHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B €M NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE GOJIHDL.

MexaHudeckue BOJHBI, YCIOBHMS HUX pacnpocTpaHeHus. llomepeunsle u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpOCTPAHEHHMS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, HUHTephEepeHUus U
nudpaxims.

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

[IIymoBOe 3arpsi3HEHUE OKPY>KAIOILIEH CPEbI.

DONEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aunMHas opueHTaus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.



CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH:  OTpPaXX€HUE,  MPEJOMIICHHE,
noJisipu3anusl, MHTeppepeHuus u audpakuus.

[IIxana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanmys.

DNEeKTpOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHHUYecKue YCTPOMCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHA, Tenaedon, CBY-neun,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTPAHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

Konebiomeecs Ten0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunu n auppakuuy MEXaHUIECKHUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IpUMEHEHUE.

HaGmroneHue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJIEOAHUIA.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
IpeIoMJIEHUE, MOJIsIpU3alus, Judpakuus, UHTepPEpeHIIHS.

O6HapyxeHue nHPpaKpacHOTO U yJIbTPAPUOIETOBOTO UITYUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONIMHENHOE pacHpOCTPAaHEHHUE CBETA B OJHOPOAHOU cpene. Jlyd cBera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
ockoM 3epkane. Cepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI ITPeIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npesoMieHusi. OTHOCUTENBHBIN NOKa3aTelb npeaoMiieHns. [1ocTosHCTBO 4acTOThI
CBE€Ta M COOTHOULIEHWE JJIMH BOJH NPU IEPEXOJ€ MOHOXPOMATHUECKOIO CBETA
yepes rpaHully pasjiesna ABYX ONTHYECKUX Cpe.

Xon nyueit B mpusme. [ducnepcusi cera. CioxHbI cocTaB 0€lI0ro CBeTa.
IBer.

[TomHOe BHYTpeHHEe OoTpakeHue. [IpenenbHblil yroa moJIHOro BHYTPEHHETO
OTpaKEHUS.



Cobuparomme u pacceuBaromue JauH3bl. ToHKas nuH3a. DOKyCHOE
paccTossHUE M ONTUYECKas CWiIa TOHKOW JIMH3bl. 3aBUCUMOCTb (DOKYCHOTO
paccTOsiHUS TOHKOM cepruyeckoil JHH3bl OT €€ F€OMETPUM U OTHOCHUTEIBHOTO
IIOKa3aTelIs MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JIMH30M.

Xox ny4a, MPOMIEAIIEro JIMH3Y IMOJ MPOHU3BOJIBHBIM YIJIOM K €€ TJaBHOU
ontudyeckoir ocu. IlocTpoeHune wu3o0pakeHWd TOYKM M OTpe3Ka MpPSAMON B
coOMparoIMX U PACCEUBAIOIIMX JHH3aX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromast crnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NpUMEHMMOCTH F€OMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WuTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHMKOB. IIlpuMephl KiIacCHYECKHX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakaus ceta. [JudpakuuonHas pemérka. YciaoBue HaONIOAECHUA
IJIABHBIX ~MAakKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUPPAKIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeaoMIIEHHs CBETA.

Hab6nrogenune noiHOro BHyTPEHHETO OTpakeHusl. Mojieb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX MYYKOB 4Yepe3 IIOCKONapaIeIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBONCTB U300payKEHUH B JIMH3aX.

Monenn MUKpOCKOIIa, TEJIECKONA.

Hab6mronenue natepdepeninu cBera.

Habmroienue 1BeTOB TOHKUX TIJIEHOK.

Hab6mronenune nudpaxiuu crera.

N3yyenue nudppakiinoHHON perETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaOmronenue nucnepcuu cBera.

Habmronenue nosisipuszanuu cBeTa.

[IpumeHeHne noJIIpOUI0B ISl U3YUYECHHSI MEXAaHUYECKUX HaIPSKEHUH.



Yuenuueckuii s3xcnepumenm, nadbopamopnuie padbomot, npaKmMuKym.

N3mepenune nokaszaTess MpeJoMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSTHUSI OT BeliecTBa (Ha
pUMEPE KUJKUX JTHH3).

H3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAOIINX JIUH3.

[Tomyuenune n300paxxeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIMH3BI.

[Tomyuenue n300pakeHUs B CUCTEME U3 JIBYX JIHH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, uHTepYEepeHInn 1 MoJIsprU3aliii CBeTa.

N3yyeHue nonspusaiuu cBeTa, OTPKEHHOTO OT MOBEPXHOCTH JIUAJICKTPHUKA.

N3yyenue nHTEpPEpeHIINY JIa3epPHOTO U3ITyUYCHUS HA IBYX IIEISIX.

HaOmronenue aucnepcun.

Habmnronenue u ucciaegoBanve IuppakiinOHHOTO CIIEKTpa.

N3Mepenune IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue cnekTpa U3Iy4eHUs! CBETOAMOMA MPU MOMOIIM AU(PPAKIHOHHOM
PELIETKMY.

Paznesn 6. OcHOBBI cIeIUAJIBLHOM TEOPUU OTHOCHUTEJIbHOCTH.

['panuipl  TPUMEHMMOCTH  Kjiaccuyeckod — MmexaHuku.  [loctynaTsl
CHeUalbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. [IpeoOpazoBanusi  JlopeHia.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKpAIECHUE JJTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPruel U UMITYJIbCOM PEISATUBUCTCKON YaCTULIbI. DHEPrus
MOKOS.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHYECKHE MPOUECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

YueHnueckui SJKCIEPUMEHT, J1a00paToOpHbIe padOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPTUU  PEISITUBUCTCKUX  4YacTUI[ (1O
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TeIIOBOE M3IIydeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemienus Buna. 'unoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTUSI U UMITYJIHC (POTOHA.

dotoadpdext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OunmreHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.



JlaBnenue cBera (B UYAaCTHOCTH, [IaBICHHE CBeTa Ha aOCOIIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxkarollyr mnoBepxHocTh). Ombitel I1. H.
JleOenena.

BomnnoBsie cBolicTBa yactull. Bomusl ne bpoins. nuHa BosHb! ne bpouss u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyLIelca dactuubl. KopmycKymispHo-
BOJTHOBOU Jyanu3Mm. J[udpakmus 371eKTpoHOB Ha KpUCTAIIIAX.

Crnenu¢uka nsmepenuit B Mukpomupe. CoOTHOIIEHUST HEONpeaenEHHOCTEN
['eiizendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKON, COJIHeUHas Oarapes,
CBETOIUO/.

Hemoncmpauuu.

®oTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (POTOdPdeKTa.

HccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

Ceeroguon.

Conneunas Oarapest.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHoBe uccienoBanus Gpororddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOEHUsl atoMma. IlnaHerapHas MoJenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyyenue u nornoimieHre (pOTOHOB MpU MEPEXOAe aTroma
C OJTHOTO YPOBHS dHEPTMU HA JPYTrOM.

Buapl ciektpoB. CIeKTp ypOBHEM SJHEPTUH ATOMA BOJOPOA.

CrnioHTaHHOE U BRIHYKJICHHOE U3TyueHue creta. Jlazep.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaOmronenue TMHENYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA NOHU3UPYIOIIUX YACTHII.
OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUCHHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.
Hab6nronenue nmuHeyaToro crekrpa.



HccenenoBanue CriekTpa pa3peKEHHOr0 aTOMapHOIO BOJOPOAA U U3MEPEHUE
nocrosiHHoi Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnas mozens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. DNEKTPOHHBIA M TIO3UTPOHHBIN OeTa-
pacrnan. ['amma-n3nyyeHue.

3aKOH paJUOAKTUBHOIO pacnana. PaauMoakTUBHBIE H30TOIBI B MPHUPOJIE.
CBoOiICTBa MOHHU3UPYIOUIETO M3Iy4YCHHs. BIusgHUE paIMOAaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctrecTBeHHbIN QoH uznyueHus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt macch siapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKUE aCIIEKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metonas! perucTpany U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTHL.

@DyHIaMEHTAJIbHbIE B3aUMOJACHCTBUA. bapuOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CranmapTHON Mozenn. KBapK-TJIFOOHHAs MOJENb aIPOHOB.

®uzuka 3a npenenamu CrangaptHo Moaenu. TéMHass Marepus U TEMHas
DHEPIUsl.

EnuHCcTBO U3MuecKkoll KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHYECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, SAepHBI peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (GoTorpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIb30BAHUEM JI03UMETPA.

N3yueHnne noraomeHus: 6eTa-4acTUll aTlOMUHUEM.

Pa3zgea 8. DiieMeHTBHI ACTPOHOMUM U aCTPOQU3UKH.

Otanel pa3BuTUs acTpoHoMuu. [IpuknagHOEe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHoMuu. [IpumMeHUMOCTh 3aKOHOB (U3MKH JUIsi OOBSICHEHUS IMPHUPOJIbI
KOCMUYECKHX 00BEKTOB.

MeTonbl  aCTpOHOMHUYECKUX HccienoBaHuid. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJHOTENIECKOIIbI, BHEATMOC(EpHAsk aCTPOHOMHUSL.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JBUKEHUE.

ConHeuHas cucrtema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHepruu CostHIa U 3BE3I.



3BE3/1bl, X OCHOBHBIE XapaKTepUCTUKU. [[narpaMma «CrieKTpaaibHbINA Kiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3] TJIABHOM IOCIENOBATEIbHOCTU. BHYTpeHHEE cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenne n nBukenue ConHia B
[Nanmaktuke. Tunel ranakruk. Paguoranaktuky u kBaszapbl. UEpHbBIE ABIPHI B sSapax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3IIyUEHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaGnronenust 3B€3qHOr0 HeOA HEBOOPYXKEHHBIM TIJ1a30M C MCHOJb30BaHHEM
KOMITBIOTEPHBIX MPUIOKEHUHN JJIsI ONpPEIeSICHHs TTOJI0KEHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TUJIaHET, TyMaHHOCTEM U 3BE3IHBIX
CKOILJICHHM.

Pu3nyecKuil MPaKTUKYM.

Cnoco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIEC MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pPador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01marouee MOBTOPEHUE.

OO6o001IeHne U cucTeMaTu3alus CoJIepKaHusl pas3ziesoB Kypca «MexaHuKay,
«MonexynsipHast pu3nMKa U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CHEHHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», « JIEMEHTHI aCTPOHOMHH B aCTPOPUZUKNY.

Ponp ¢usuku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM M ATHYECKOU cepax nesTeaIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYyYHOW KapTUHE MUpPA, 3HAUCHUE OIKUCATEIIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
bu3ngecKoil Teopuu, poib (U3MIECKON TEOpUU B (POPMUPOBAHUH MPEACTABICHUIMA



0 (pusmueckoil kKapTUHE MUPA, MECTO (PU3UYECKOMN KapTUHBI MHUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBS3H.

Nzyuenne kypca (¢usuku yriyonésHoro ypoBHs B 11 kiacce
OCYILECTBISIETCSA C YYETOM COJAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€UM C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpadui U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ20
no3HaHuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYecKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOAECHHUE, DSKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaToOpusl.

Mamemamuka: peuieHUE CHCTEMBl YpPAaBHEHHMU. TpPUTOHOMETpHUYECKHE
(yHKUIHMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXI€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (QyHKUUU. [Ipyu3Haku mNOMOOHSI TPEYroJIbHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Tel.

Buonocua: >nexktpuueckue SBICHHUS B JKUBOM NpuUpoje, KojeOaTeiabHbIE
JBWKEHUS B JKMBOM IPHUPOJE, SKOJOTWYECKHE PHUCKUM TIPH IMPOU3BOJCTBE
JIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYXKAIOIIEW  Cpensl,
yIbTPa3BYyKOBasi JMATHOCTUKA B MEIULIMHE, ONTUYECKHE SBIECHUS B >KHUBOU
IpUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble mMOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX —PY/I,
dboToCchEMKA 3€MHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJABUTaTENb SKOOH, reHepaTop MEPEMEHHOI0 TOKa, WHAYKI[MOHHAS IEYb,
JMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEIEBU30D,
aHTeHHa, TtenedoH, CBY-meub, ynbTPa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBBIE
NPUEMHUKH, I€pHAsl SHEPreTUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaTbhl OCBOCHHS Yy4yeOHoro mnpeamera «Dusuka»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOro OOIleCcTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMNbITA ACATEIBHOCTU B IPOLIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCITUTATEIBHOU I€ATEIbHOCTH, B TOM YHCJIE€ B YACTH:

rpaJaaHCKOr0 BOCIIUTAHUA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOy4Yarollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
oOlllecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJIeHHMM B 0Opa3oBaTeIbHOU
OpraHu3aluy;

e yMEHHE B3aMMOJCHCTBOBATH C  COLUMAJIBHBIMU  HWHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOM EATEIBHOCTH.

NATPHOTHYECKOI0 BOCTIMTAHMSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e ILIEHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKEHHSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ’TUUECKOTO IOBEICHUS;

e CIOCOOHOCTBH OLICHMBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOIO Oy IYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOIIEHHWE K MHUpY, BKJIIOYas JCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.



TPYAOBOI0 BOCIIUTAHUSA:

MHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITETFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp Oymaymiei nmpodeccun u peaan30oBbIBATh COOCTBECHHBIE
KU3HCHHBIC TITAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nacTi GU3HKHU HA TPOTSHIKEHUN BCEH KUZHH.

IKOJOI'NYECKOI'0 BOCIIMTAHUSA

C()OPMUPOBAHHOCTb KOJOTUYECKOU KYJIbTYphl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa dKOJIOTHYECKUX MpodIiem;

IUIAHUPOBAHUE U OCYUIECTBIICHHE JEHCTBUII B OKpYyXarollel cpene Ha
OCHOBE 3HaHUS LeJIe yCTOMYUBOrO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUU 10 (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAy4YHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 U HCCIEI0BATEIBCKYIO
NEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Bba3oBnle Jjornyeckue 1eiicTBUA:

CaMOCTOATENFHO  (OopMyNnUpoOBaTH U aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMmaTpuBath €€ BCECTOPOHHE;

OTIPENEIATh TEeNNU JCATEIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH HX
TOCTYOKCHUSI,

BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTHBOPEUMS B PacCMAaTPUBACMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMAaTePUATIBLHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCATCIBHOCTh, OIIEHUBATh COOTBETCTBHC
pEe3yIAbTATOB MEJISIM, OIEHUBATh PUCKH ITOCIICACTBUI IEITEILHOCTH;
KOOPJIMHAPOBATh M  BBIMOJHATE pPabOTy B  YCJIOBHSAX peajbHOTO,
BUPTYAJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.



Bba3oBnlie ucciiegoBaTe/ibCKUe 1eCTBHUA:

BJIa/I€Th HayYHOH TEPMMHOJIOTHEH, KIIFOUEBBIMU MOHATUSMU U METOJAMHU
($u3nueCcKoil HayKu;

BJaJ€Th  HaBbIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESITEIbHOCTH B 00JAacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1a4  (PU3HUecKoro
CoJIep>KaHusl, IPUMEHEHHIO PA3JIMYHbIX METOJOB MO3HAHUS;

BJIAJETh BUAAMHU JIE€ATEIBHOCTH IO TMOJYYEHHIO HOBOIO 3HAHMS, €r0
MHTEPIIPETALNHN, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3JIMYHbBIX Y4eOHBIX
CUTyallUsiX, B TOM YHUCJI€ NPU CO3/JaHUU YYE€OHBIX IPOEKTOB B 00JIacTH
bu3uKy;

BBISIBIISAITh TPUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJlU3UpOBaTh 3ajaady,
BBIJIBUTaTh TUNOTE3y €€ peleHus, HaXOAUTb apryMEHThl IS
JTIOKa3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/7aBaTh MapamMeTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBaTh IIOJYYECHHBIE B XOJ€ PEUICHUS 3aJayd PpPe3yJbTaThl,
KPUTHUYECKH OLIEHNUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHNUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYECHHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;
YMETh MEPEHOCUTh 3HAaHMS 1O (U3HKE B MPAKTUYECKYIO 00JacTh
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;
BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIbHBIE TOAXObI U PEILICHHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUYECKOTO COIAEPIKAHMS
U3 HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpPEeTalni0 UHPOPMALUU pa3IMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMALIHH;

UCIIONIb30BaTh CpEACTBa MH(POPMALMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM WH(OPMAITMOHHON O€30T11aCHOCTH;



CO3/1aBaTh TEKCThI (PU3MYECKOT0 COAEPKAHMs B Pa3iMuYHbIX (opMarax C
y4€TOM Ha3zHaueHus UHGOpMAIMd U 1ENeBOM ayAUTOpUHU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEJCTABICHUS U BU3YaTU3AIINH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

OCYIIECTBISATh OOIICHHE Ha Yypokax (GU3MKK W BO BHEYPOUYHOU
NEeSATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C HCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  INPEUMYIIECTBA  KOMaHIHOM U
WHIUBUYAIbHON paboThI;

BBIOMpaTh TEMATHUKy U METOJbI COBMECTHBIX JCUCTBHUNA C y4ETOM OOIIHMX
MHTEPECOB ¥ BO3MOXKHOCTEN KaXKJI0T0 YJI€HA KOJUIEKTHBA,

OPUHUMATh 11 COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBATh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHIKEHHMIO: COCTaBJIATH IUIaH
JEHCTBUM, pacpeessiTh poJid ¢ y4€TOM MHEHHI Y4aCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBbIE MPOEKTHI, OLICHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTUHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallUsiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xkeHHe,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSATEIILHO  OCYIIECTBIIATH IO3HABATEIBHYIO JCATCIBHOCTh B
oOnmacTH (GU3NKK W aCTPOHOMHH, BBISABJIATH NPOOJIEMBI, CTaBUTh H
dbopmMyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEILHO COCTaBJIATH TUIAH PEIICHUS] PACUETHBIX U KaYeCTBEHHBIX
3a/lay, MJIaH BBITIOJHEHUS MPAKTUYECKOW PAbOThI ¢ yU4ETOM HMEIONTUXCS
peECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacmmMpsTh paMKH ~ y4eOHOTO TpeAMEeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JienaTh OCO3HAHHBIM BBHIOOpP, ApryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHUE;



OIICHUBATH MIPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAllMsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEILHOM pediIeKkcMr Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

HCIIOJB30BaTh MPUEMBI pedIIeKCHU JJI1 OLIEHKH CHUTYallMd, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEIICHUA IO HX
CHIDKCHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

PUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MIPUHMMATh MOTHBBI M apryMEHTBI JIPYTUX IPU AHAINU3E PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B nponecce AOCTUIKCHHUA JIMIHOCTHBIX PC3YJIbTATOB OCBOCHHA IIPOrpaMMBI 110

buszuke s ypoOBHA CpeaHero ooOmero oOpa3oBaHUA Yy 0O0yYaroluxcs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH WUHTECIIICKT, IIPEIOJIarafoIIAn
c(hOpMHPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIOLIETO0 CAMOKOHTPOJb, YMEHUE MNPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIOCOOHOCTh aJanTUPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEN MOTMBALIMH, BKIIFOYAIOIIEH CTPEMIICHHE K JOCTUKEHUIO LEIH
U yCIIEXy, ONITUMH3M, UHUIUATUBHOCTh, YMEHHE NEHCTBOBATH, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

HOMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh TMOHHUMATh  3MOLIMOHAJIBHOE
COCTOSIHUE JApPYIHX, YYUTHIBATH €ro MpH OCYIIECTBICHUH OOIICHMUS,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;



COIIMAIBHBIX ~ HAaBBIKOB, BKIIIOYAIOIINX CIHOCOOHOCTh  BBICTPAMBAaTh
OTHOUIEHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, MPOSBISTH HHTEPEC U
paspemiath KOH(GIUKTHI.

[MTPEJAMETHBIE PE3VJIbTATBI

K xonny oOyuenuss B 11 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIYOJIEHHOM

YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUH:

NOHUMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHON M ATUYECKOU cdepax NesTeTbHOCTH YeI0BeKa, POJIb U MECTO
¢u3MKN B COBPEMEHHOM HAay4HOW KapTHHE MHpa, POJb aCTPOHOMHU B
IIPAaKTUYECKOM  JESATEIIbBHOCTM YEJOBEKA W JAJbHEWIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (PU3ndecKkoil Teopuu —
ANEKTPOJUHAMUKH, CIELHAIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckor Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
(bu3MUecKoil KapTHHE MHUPA, MECTO (PU3UYECKON KapTHHBI MHUpa B 00ILIEM
PsAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MPEICTABICHUI O IPUPO/IE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH MoJeNed (QU3MYEeCKUX Tel W
IPOLECCOB (SBJICHUH): OJHOPOJHOE DJIIEKTPUYECKOE U  OJAHOPOIHOE
MarHUTHOE I0Jisl, TAPMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUI MasTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KOJIeOaTeNbHbIA KOHTYp, TOHKAsI JIMH3a, MOJIEJIEl aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHsS (TpaHULbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHMUS YAaCTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh U OOBSACHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SIBICHUSA,
UCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHHS M 3aKOHBl JJIEKTPOJWHAMUKH U
CHEelUalbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AIEKTPUYECKOro 3apsna, cwia Awmmnepa, cwia JlopeHua, 3akoH
DIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENU CO CKOPOCTBIO
U3MEHEHUS  CWJIbl  TOKA,  IOCTYJaTbl  CHEUUAIbHOM  TEOpUHU
OTHOCHUTEJILHOCTU DWHIITEIHA);

aHaJIM3UPOBaTh U OOBSICHATH KBAHTOBbIE MPOLIECCHI U ABJICHUS, UCIIOIB3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHIITEMHA I



dororddexra, mepBbii u BTOpoil moctynatel bopa, mnpuHIUD
COOTHOIIIEHUsI HeompenenéHHocTe ['elizeHOepra, 3aKOHBI COXpPaHEHUS
3apsiI0OBOTO M MACCOBOTO YKCEN U DHEPTUM B SJICPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaia);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
HaMpsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTaTUUYECKOTO
MOJIsl, Pa3HOCTh MOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MarHMTHOTO TMOJSl, MAarHUTHBIM TMOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIAYKLIHMH, SHEPrUs MArHUTHOTO TMOJIS
MIPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs DSHEPrus,
DHEPrus TOKOS CBOOOJHOM 4YaCTHUIbI, DHEPrUs M HUMIYJIbC (OTOHA,
MacCOBO€ UMCJIIO U 3aps/Jl Alipa, SHEPTUSI CBA3M S/Ipa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJICHHIA:
ANIEKTPOMArHUTHAsI MHAYKIIUS, CAMOUHIYKIIUS, pe30HAHC, UHTEep(EepeHITUs
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTPaKCHHUE,
dbortoanekTpudeckuii 3¢ddext (dhororddexrt), ampda- u Oera-pacmaabl
aqep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbLHOTO
aHanu3a u padoThI Ja3epa;

ONPENENATh HAMPABICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

CTPOUTH U300paKEHUE, CO3/ITaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30H,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalolMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJII aHajiu3a ©W  OOBSCHEHHS (U3HMYCCKHX  IIPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIOLNUHM 3BE3/] U BeelleHHOM;
MPOBOAUTL HCCJIEOBAaHUE 3aBUCUMOCTEHW (DU3WUYECKUX BEJIMYHMH C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHON  3aBUCUMOCTH
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
IOrPEIIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIC M3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBHIOMpaTh ONTUMAJbHBIA METOJ H3MEpPEHHUs], OIEHWBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE TOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH OMBITHI MO MPOBEPKE MPEJIOKESHHONW TUIOTE3bI: TIIIaHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCTIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh



NOJIyYEHHBIE PE3yNbTaThl M JENAaTh BBIBOJ O CTATyC€ MPEIJIOKEHHOU
TUIOTE3bI;

OMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUMU;
coOJII01aTh IpaBuiIa 0€30MacHOr0 TPyJa IPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00OpaTOPHOro 000pyAOBaHMUS;

pemaTe pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
¢bu3nUeckoil MOJebl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BBIOMpATH
dbu3znyeckue MoJenM, OTBEYalolue TpeOOBaHUSM 3aJadyH, MPUMEHSThH
bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAaThl (PU3NYECKUX TEOPUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
pe3yIabTaTOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaKKe UHTErpalluu 3HAaHUM U3 Apyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOIl HAa N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHOU
NeATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIINHI AKOJIOTUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHATIbHOM
IPUPOAOIIOIB30BAHUH, & TAKKE PasyMHOM HCIIOJIb30BAHUM JIOCTUKEHUN
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMaNUEH (PU3UIECKOTO
COJIEP)KaHUSI C KCIOJb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI, TPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTUM ISl TIOMCKA, NEpepadOTKM M MpeAbsSBICHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALUN
uHpOpMaIlMK, TOJYYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU



aHaAIM3UPOBaTh  MOJy4YyaeMyl0  HMHQOpPMAIMI0O U  OLEHHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOATEJILHOTO ~ NPHOOPETEHHs] HOBBIX 3HAHUM B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B Tpynne C HCIOIHEHUEM pa3IMYHBbIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEIATh AEATENbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJI€KBAaTHO OLICHWBATh BKJIAJ Ka)XJOrO U3
YYaCTHUKOB TPYIIIHI B pEHIEHHE pacCMaTPUBAEMON ITPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiiel npohecCUOHAIBbHON AEesITEIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIS.



TEMATHYECKOE IINTAHUPOBAHUE

11 KUIIACC
Ne KoumnuecTBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KoHnTpoabsn IIpakTHyeck
U TeM MPOrpamMMmbl Bcero o0pa3oBaTesbHbIe
/ ble paboThI He padoThl
0 pecypcsl
Paznen 1. QJIEKTPOJANHAMUKA
1.
1 MaruauTHO€ noJie 14
1. 6)
JIEKTPOMarHUTHAS 13 1
2 WHIYKIIHS
Hroro no paszneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.
1 Mexannueckre KoeOaHus 10
2. DNeKTPOMarHUTHHIE
15
2 KoseOaHus
2. MexaHnuyeckue u 10 1
3 AJIEKTPOMArHUTHBIE BOJTHEI
2.
4 Onrtuka 25 1
Hroro no paszneny 60

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH




3.

1

OcHoBrl CTO 5 1

Hroro no pazneny )

Pa3zgen 4. KBAHTOBAS ®PU3UKA

4, KopnyckyisipHo-BOJIHOBOM 15
1 Tyaan3M
4.
5 ®duszuka aToma 5
4. ®u3uKa aTOMHOTO fA]Ipa U 5
3 AJIEMEHTAPHBIX YaCTHII

Hroro no paszneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5. DJeMeHTBl aCTPOHOMUU U 12
1 acTpopU3NKH
Hroro no paszneny 12

Paznen 6. PUSHUYECKHAN MPAKTUKYM

6.

1

du3nyeckuil NPakTUKyM 16

16

Hroro no paszneny 16

Pasznen 7. OBOBIHIAIOIIEE IOBTOPEHUE




CucreMaru3zanus u
0000111eHUE TPEIMETHOTO
COACPIKaHUA U OIIbITa

JIeATEIILHOCTH, 15
MPUOOPETEHHOTO MPH
W3Yy4eHUH Kypca GU3NKU
10 — 11 xnaccos

Htoro no paznemny 15

PeszepBHoe Bpemst 10

BIIEE KOJIMYECTB
OBl o1 CTBO 170 16

YACOB 110 [TPOTPAMME







HOYPOYHOE INIVIAHUPOBAHUE

11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTnyeckue
padoThI

BzanmopeiicTBHE TOCTOSHHBIX
MAardmToOB U HpOBOZIHI/IKOB C
TOKOM. MarauTHOE II0JI¢.
['mnore3a Amnepa

BexTop MarHuTHON MHAYKIUU.
[IpuHnun cyneprno3unumn
MAarHUTHBIX 1oJje. JInnun
MarHuTHOM MHAYKIIMHU

MarsuTHO€ noJje NpOBOJHUKA C
ToKOM. OnbIT DpcTena

Cuita AMriepa, e€ HanpaBJICHUE U
MOJ1yJb

Pemrenue 3anau

[IpumeHnenue 3akoHa Amnepa.
DeKTpOU3MEPHUTETHHbBIE
npubopsI




Cuna JlopeHua, e€ HanpaBiieHUE U
MOJyJib. JIBUXKEHHE 3apsSyKEHHOM

5
YaCTHIIbI B OJTHOPOTHOM
MarHUTHOM II0JIE

8 Pemrenue 3agau

9 Pabota cunbl Jlopenia

10 Pewenue 3amau
MarauTHOeE 1oJj¢e B BEIIECTBE.

11 deppoMarHeTuky, napa- u
IAaMarHeTHKN
OcCHOBHBIE CBOICTBA

12 dbeppomarnetukoB. [IpuMeHeHue
(beppoMarHeTuKoB

13 Pemenue 3amau mo reme
"MarnautHoe nomue"

14 Pemenne 3amau mo teme
"MaruaurtHoe nomne"

SIBIIEHUE DNEKTPOMArHUTHOU

15 nHayknud. [loTok BekTopa
MarHUTHON WHJTYKITUU

16 OC unnykuuu

17 3aKOH 3JIEKTPOMarHuTHOM

nHaykunn Papanes




BuxpeBoe anekTpudeckoe moie.

18
Toxku dyko

19 OJIC MHAYKIIMYU B IBUKYIIUXCSI
MIPOBOTHUKAX

20 Pemenne 3amau

21 [TpaBuiio Jlenma
NunyktuBHOCTH. Karymka

22 WHJIYKTUBHOCTH B LIETIA
IMOCTOSIHHOTO TOKa

93 SAsnenue camounaykiuu. IC
CaMOWHTYKIIHH
DHeprus MarHUTHOTO MO

24 KATYIIKH C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

25 Pemenue 3amau
O00011IeHNE U CUCTEMATHU3aI1s

26 3HAHUH 110 TEME
"OnekTpoauHaMuka'

97 KonTponbHas pabota mo Teme

"OnexTpoaguHamuka'




28

KonebarensHas cucrema.
CBoOoHbIe KoeOaHus.
I"apmonmueckue KoneOaHus

29

Kunemaruueckoe u
TUHAMHYECKOE OIMCAaHUE
KOJIeOaTEeIbHBIX IBUKEHUI

30

9HepFeTI/I‘leCKOC OIMIKMCaHucC.
BriBog AUHAMHMYECKOT'O OIHUCAHUS
TrapMOHHUYCCKUX KoJIEOAHUH U3 X
OHEPICTUYICCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUA

31

Ammuintyna u ¢a3za konedbaHuit

32

[Tepuon u yacTora KoJieOaHUH.
[Teproa manbix cBOOOIHBIX
KoJjeOaHuil MaTeMaTUYECKOTO
MasTHUKA. [leproa cBOGOTHBIX
KoJe0aHuil MPyKUHHOTO
MasiITHHUKa

33

3aryxaroimue KoieoaHusl.
BreinyxaeHHbIe KOeOaHusl.
Pe3onanc

34

ABTOKOJICOaHUSA




35

Pemenue 3agau

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaxX"

37

O00011IeH1E U CUCTEMATHU3ALIMS
3HAHUH 110 TeMe "MexaHndeckue
KoJieOanusa"

38

DNeKTpOMarHuTHbIE KoJeOaHusl.
KonebaTtenbHblit KOHTYD

39

®opmyna Tomcona. CBs3b
aMIUTATYIBI 3apsi/ia KOHIeHcaTopa
C aMHHHTYJIOﬁ CHUJIBI TOKA B
KoJ1e0aTeIbHOM KOHTYpE

40

3aKOH COXpaHEHUS SHEPTUHU B
AaeaIbHOM KOJIe0aTEIbHOM
KOHTYpE

41

3aTyxaroue 3IEeKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
3J'IeKTpOMaFHI/ITHI)Ie KOJ'Ie6aHI/I${




42

IlepemenHsb1i TOK. Pesucrop u
KOHJICHCATOP B LIENU
IIEPEMEHHOT0 TOKa

43

Karyiika MHIyKTHBHOCTH B LIETIN
IIEPEMEHHOT0 TOKa

44

3axon OMa 1Jis1 2JIEKTPUYECKOU
LETH TEPEMEHHOT0 TOKa

45

MOIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U AEHCTBYIOLLEE
3HaYEHHUE CUIBLI TOKA U
HaIpsHKEHUS

46

Pe3onaHc B anekTprueckoi nenu

47

Pemenue 3agau

48

WneanbHblif Tpanchopmatop.
[TpousBoacTBO, Nepeaaya u
noTpedieHne NEeKTPUIECKON
SHEPTUU

49

DKOJIOTUYECKUE PUCKU TIPH
MIPOU3BOJICTBE AIEKTPOIHEPIHH.
Kynerypa ncrnonszoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU

50

Pemrenue 3amau




o1

Pemenue 3agau

O0001IeHYE ¥ CUCTEMATU3 AL

52 3HaHUH MO TeMe
"DneKTpOMarHUTHBIE KOoJIeOaHus "
MexaHu4yecKue BOJHBI.

53 XapaKkTepUCTUKN MEXaHHYECKUX
BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapakTEpUCTUKH 3BYKa
WHuppa3Byk u yabTpa3BykK.

56 [TymoBo€ 3arpsi3HEHNE
OKpY>Karollen cpeibl

57 Pewenue 3anau
DNEeKTPOMAarHUTHBIE BOJTHBI.

58 N3nyuenune 31eKTpOMarHUTHBIX
BOJIH
DHeprus MeKTPOMArHUTHBIX

59 BoyTH. CBOMiCTBa
AIEKTPOMArHUTHBIX BOJIH
[Tkana 3neKTpPOMarHUTHHIX BOJIH.

60 [TpumMeHeHne AITeKTPOMarHUTHBIX

BOJIH B TEXHHUKEC U 6BITy




61

[TpuHIMIIBI paTUOCBSI3U U
TeneBuaeHud. Paguonokanus.
DNEeKTPOMarHUuTHOE 3arpsi3HEHKE
OKpY>Karolen cpeibl

62

KonrponsHas pabora o teme
"Konebanus 1 BOJIHBL"

63

Cgert. 3aKOH NMPSMOJIMHEINHOTO
pacnpocTpaHEeHHs CBETa

64

Pemenue 3agau Ha npuMeHeHNE
3aKOHA NPSIMOJIMHEHHOTO
pacnpocTpaHEeHUs CBETa

65

Ortpaxenue ceera. [lnockoe
3epkaino. Cepuueckoe 3epkano

66

[Ipenomnenue caera.
AOCONIOTHBIH B OTHOCUTEIBHBIH
IOKa3aTelb [MPEJIOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIi yroma MoaHOro
BHYTPEHHETO OTPAXKEHHUS

67

Pemenue 3agau Ha npuMEHEeHNE
3aKOHOB OTpPaXEHUS U
MPEJIOMJICHUS CBETA




Xon nydeit B npusMe. lucniepeust

68 cBera. CIIOKHBINA COCTaB OEJIOTro
ceeta. LlBer

69 JIunzpl. DoKyCHOE pacCTOSTHUE U
OTITUYECKAs CHJIA JIMH3BI
[Toctpoenue n3odpaxeHuii B

70 JIMH3aX U UX CHCTEMaXx.
YBenuueHue JIMH3bI
Pemenue 3agau Ha nmoctpoeHune

71 M300pakeHM, TOJTYyIaeMBbIX C
MTOMOIIBIO JTHH3

72 ['a3 xak onTuyeckas cucrema
Pemenne 3amau. IIpenenst

73 IIPUMEHIMOCTH T€OMETPUIECKOMN
OIITHKH

72 CkopocTh cBETa 1 METOJIBI €€
U3MEpeHUS

75 Jucnepcus cseta

76 WnTepdepennus creta
KorepeHTHbIC UCTOYHUKH.

77 VcaoBusg HaOIMOneHNs
MaKCHMYMOB 1 MUHUMYMOB

78 Pemenue 3amau




79

[Tpumenenue uHTEpHEpEeHINN

80 Judpakuus cBeTa
JudpakiuonHas pemeTka.

81 VcnoBue HAOIIOAEHNS TIIABHBIX
MaKCHUMYMOB

82 Pewenue 3amau

83 [TonepedHOCTh CBETOBBIX BOJIH.
[Tonspusanusa ceera

84 Pewenue 3amau

85 CBeToBbI€ ABJICHUS B IPUPOJIE

86 O00011eHE U CHCTEMATH3aIUA
3HaHUH 1o TeMme "OnTuka"

87 KonTponbhas pabota no teme
«OnTuka
I'paHUIBI TPUMEHHUMOCTH

88 KITACCUYECKOM MEXaHUKH. 3aKOHBI
ANEKTPOAMHAMUKH U TIPUHIIHIL
OTHOCHUTEIBLHOCTH

89 [TocTynatel cienuanbHON TEOPUU

OTHOCHUTCIBHOCTU




[IpocTpancTBEHHO-BpEMEHHOM
untepai. [IpeobpazoBanus
JlopeHua. YcinoBue NPUYUHHOCTH.

90
OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAICHUE JITTHHBI

01 DHeprus u UMITYJbC
PEISATUBUCTCKON YaCTHUIIBI
CBs3b MacChl C SHEPrUeH U

92 UMITYJIECOM PENSITUBUCTCKON
YaCTHIbl. DHEPTHUS MTOKOS

93 PaBHOBecHOE TemIOBOE
M3ITydeHUe

94 3akoH cMenicHusi BuHa

95 I'unote3a M. Ilinanka o kBaHTax.
®DOTOHBI

96 DHeprust ¥ UMITYIIbC POTOHA
®orosrddext. OnbiT A. T

97
CroneroBa. 3akoHbl poTordpdexTa
VYpaBHeHue DitHIITeHA 1151

98 ¢doroapdexra. "Kpacnas
rpanuna” gorospdexra

99 JlaBrenne cBera. Onbitel I1. H.




JleGeneBa

100 BosHOBEIE CBOIICTBA YaCTHIL
Bounnbl ne bpoiins. [{nuHa BoJgHbI

101 ne bpoitnis u pazmepbl 001acTH
JIOKAJIM3AIMK JBUXKYIIeHCS
JaCTHIIBI

102 KopnyckynsipHo-BotHOBOM
Tyaan3M

103 Judpakius 3JeKTPOHOB Ha
KpHUCTaJJIax
Cnenunduka usmepeHuii B

104 Mukpomupe. COOTHOIIEHUS
HeomnpenenénHocreil ['eiizenbepra

105 Pemenue rpadguueckux 3amaq

106 Pemenue pacuéTHbIX 33124
KonTponbHas pabota mo Temam:

107 "OcnoBrl CTO",
"KopnyckynsipHO-BOIHOBOM
nyanu3m"
OnBITHI IO UCCIIEOBAHUIO

108 crpoenus aroma. Ilnanerapuas

Mozenb atoma Pesepdopaa




109

IToctynater bopa

110

Bugel cniektpoB. CriekTp ypoBHEM
SHEPruM aToMa BOJ0po/ia

111

CrnoHTaHHOE U BBIHYXXICHHOC
HU3JTy4CHUC CBCTA

112

Jlazep

113

Hyxknonnas monens siapa
I'eitzen6epra-lBanenko. 3apsia u
MaccoBO€ 4ucio sapa. M3otomnsl.
PannoaktuBHOCTH

114

3aKOH paIMOAKTUBHOTO pacraja.
CBoiicTBa HOHU3UPYIOILIETO
n3nydyeHus. BinusHue
Paa0aKTUBHOCTH Ha )KUBbIE
opranu3msl. [lozumerpust

115

DHeprus cBA3M HYKJIOHOB B Si7Ipe.
Snepusie cuibl. [ledext maccsl
sanpa. SlnepHsle peakunu.
SAnepusie peaktopsl. [Ipobiemsr
YIPaBISIEMOTO TEPMOSAIEPHOTO
CHUHTE3a. DKOJIOTUYECKUE aCTIEKThI
pa3BUTHSA AIEPHON SHEPTETUKU




116

Merto/bl perucTpauu u
HCCIIE0BAHUS JIEMEHTAPHBIX
yactull. DyHaaMmeHTaIbHbIC
B3aUMOJICUCTBUSI. bapuoHsl,
ME30HBI U JICIITOHEI.
[IpencraBnenue o CrangapTHOM
Mozenu. KBapk-TiirooHHast MOJIeb
aZpOHOB

117

dusmka 3a npeaeiaMu
CrangaptHoit Mmogenu. Témuas
Marepus U TEMHas YHEPTHUS.
EnuHCcTBO (DM3HMYECKOI KapTHHBI
MHpa

118

OTalbl pa3BUTHA aCTPOHOMHU.
3HadeHue ACTPOHOMUHU

119

[TpruMeHUMOCTH 3aKOHOB (PH3UKU
U1 00BSCHEHUS IPUPOIBI

KOCMHUYECKUX 00BEKTOB. MeTO b
aCTPOHOMMYECKHX HCCIIeI0BaHUN

120

CoBpeMEHHbIE ONITUYECKHE
TEJIECKOIIbI, PaAHOTEIECKOIIbI,
BHeaTMoc(epHast aCTpOHOMHUS




121

Bun 38é3nnoro neba. Co3sesnus,
SIpKUE 3BE3/IBI, IIAHETHI, UX
BHJIUMOE JBYDKEHUE

122

Conneunas cucrema. CoJHIE.
ConHeyHast aAKTUBHOCTb.
Ncrounuk sneprun CosHua u
3BE3/1

123

3BE3bI, UX OCHOBHBIE
XapakTEepUCTUKHU. Jluarpamma
"creKTpaJIbHbIH Ki1acc —
CBETHUMOCTB"

124

3Be3bI TIIaBHOH
MOCIEI0BATENLHOCTH

125

BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE PEACTABIIEHUS O
MPOUCXOKIACHUHN 1 3BOJIIOIINH
ConHua u 3B€3/1. JTanbl KU3HU
3BE3]

126

Mnineunsiii [1yte — Hamma
TI"anaktuka. THITEI TaTaKTHK.
UeEpHble AbIphI B iApax ralaKTUK

127

Bcenennas. Pacmmpenue
Bcenennoii. 3akon Xa00i1a.
Teopus bosbioro B3peiBa.
PennkroBoe u3nyuenue




128

MacmtaGHast CTpyKTypa
Bcenennoi. MerarajtakTuka

129

Hepewménnsie mpobieMbl
aCTPOHOMHUU

130

DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBanre MarHUTHOT'O IT0JIA
MMOCTOSIHHBIX MarHUTOB' WJIH
"UccaenoBaHue CBOICTB
(heppoMaraeTukoB" MU
"UccnenoBanue JeHCTBHS
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

131

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue cuiibl AMrepa" wim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa oT cuibl TOKa" Win
"OnpeneneHne MarHUTHOM
MHIYKIIMA Ha OCHOBE U3MEPEHHUS
cuibl Ammnepa”

132

@u3nYeCKUil NPAKTUKYM 110 TEME
"UccnenoBanue ABJICHUS
3JIEKTPOMArHUTHON MHIYKIIMK"
unu "OnpeneneHne HHAYKIUU
BUXPEBOI'O MAarHUTHOT'O MO




133

DU3NYECKUN TPAKTUKYM I10 TEME
"UccneqoBaHue ABJICHUS
camounaykiuu" uwin "Coopka
MOJIEH 3JIEKTPOMArHUTHOTO
reHeparopa"

134

Ou3nyecKkuil MPakTUKyM 0 TeMe
"U3mepenue neprojia CBOOOTHBIX
KoJe0aHnii HUTSHOIO U
MPYXUHHOTO MasiTHUKOB"

135

du3nuecKuil MPakTUKYM 110 TeEMe
"ITpeoOpa3oBaHue 3HEPrUM B
IPYXKUHHOM MasiTHUKE"

136

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue nepeMeHHOTO
TOKa 4epe3 Mocie0BaTeIbHO
COEMHEHHBIE KOH/IEHCATOP,
KaTyIIKy U pe3ucTop" win
"HUccnenoBanue padoThI
HCTOYHUKOB CBETA B LIETIH
MepeMEHHOTro ToKa"




137

Pu3NYECKU IPAKTUKYM 110 TEME
"M3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszaTess
MPEJIOMJICHUS CTEKIIA" WK
"[TonydyeHnue n300paxeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JIH3BI"

139

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTU
(hOKYCHOTO PacCTOSIHUSI OT
BelIeCcTBa (Ha IPUMEPE KUIKUX
muH3)" nim "U3mepenue
(hOKYCHOTO pacCTOSTHHS
paccenBaroIIMX JIUH3"

140

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEepEPEHIINH U TOJISIPU3ALIH
cBeTa"

141

Pu3nUeCcKUil IPAKTUKYM I10 TEME
"OnpeneneHnre UMITyJIbca U
9HEPTUU PEIATUBUCTCKUX YaCTHIL
(o ¢otorpadusM TpeKos
3apsHKEHHBIX YaCTUI] B MArHUTHOM
nose)"




142

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue nocrosinHou [nanka
Ha OCHOBE HCCIIE0BAHUS
dotordpdexra" wim
"HccnenoBanue 3aBUCUMOCTH
CHWJIbI TOKA Yepe3 CBETOJIUO/ OT
HanpspkeHus"

143

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue cnekTpa
Pa3peKEHHOT0 aTOMapHOI0
BOJOPOJIa U U3MEPEHUE
noctostHHOM Punbepra"

144

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue painoOaKTUBHOTO
(oHa ¢ UCIOB30BaHUEM
nosumerpa" ninu "U3ydyenue
MOTJIOIIEHUS OeTa-yacTuIl
aTrOoMUHUEM"




145

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroaenust 3BE31HOr0 HEba
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUHN JISl OTIPECIICHHS
IMOJIO)KEHHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoyIapus
U SpKue 3BE3/bI" UIn
"HaOumotenus B Teseckor JIyHbI,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
cKoIIeHuI"

146

O06o00611eHre U cucTeMaTH3alus
3HaHuil. Pone Gusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YyeJoBeKa

147

O0o011IeHNE U cUCTEMATU3aLUs
3HaHuil. Pose 1 MecTo Gu3MKHU U
aCTPOHOMUU B COBPEMEHHOU
Hay4HOU KapTUHE MHpPA




148

O600611eHre U cucTeMaTH3alus
3HaHui. Ponb pusnyeckoit Teopun
B (DOPMUPOBAHUY TPEACTABICHUIN
0 (hM3NYECKOI KapTUHE MUDA,
MeCTO (PU3UUECKO KapTUHBI MUPA
B 00IIIEM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHHIA O IPUPOIC

149

O000111eH1E U CUCTEMATHU3ALIS
3ganui o treMe "Kunematuka"

150

O0001IeHre U CUCTEMAaTU3AIUS
3Hanui mo reme "Kunemaruka"

151

O06001IeHre U CUCTEMATU3 AL
3HaHu o teme "/[uHamuka"

152

O0001IeHre 1 cCUCTEMAaTU3aIIHs
3HaHui mo reme "CraTtuka
TBEepaoro Tena"




153

O0001IeHrEe U cUCTEMAaTU3ALU
3HaHUHU 110 TeMe "3aKOHEI
COXpaHEHUS B ME€XaHUKe"

154

O0o0011IeHNE U CHCTEMATHU3aLIHS
3HaHui 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHUECKON
Teopun"

155

O06o01eHue u cuCTeMaTH3aIus
3HAHUH I10 TEME
"Tepmoaunamuka. TeraoBbie
MaIInHbI"

156

O06001eHne U cucTeMaTH3alus
3HaHUU 10 TeMe "ArperaTHble
cocTosiHus BemiecTBa. ®a3oBbie
nepexonpl”

157

O00011IeHNE U CUCTEMATHU3aIUs
3HAHUM MO TeMe "DNEeKTPUIECcKoe
mose"

158

O000I11IeHIE U CUCTEMATU3ALIUS
3”gaunuit mo teme "TlocTOsTHHBIHN
AIEKTPUYECKNN TOK"




159

O00011IeHIE U CUCTEMATHU3ALIS
3ganui o treMe "Toku B
pa3IM4HBIX cpenax”

160

O00011IeHIE U CUCTEMATHU3ALIIS
3HAHUHU 110 TeMe "MarauTaoe
mone"

161

PesepBHrlit ypok. O60011eHNE U
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"JJIeKTpOMarHuTHas UHIYKIUA"

162

Pesepubiil ypok. O6006111eHIE 1
cHCTEMATH3alMs 3HAHUH 10 TEME
"Mexannyeckue koneoanus"

163

PesepubIit ypok. O6006111eHIE 1
CHUCTEMaTHU3aINs 3HAHUH 110 TEME
"JJIeKTpOMarHuTHEIE KoeOanus"

164

PeseprubIil ypok. O60061eHIE 1
cUCTEeMaTH3alusl 3HaHUH 10 TeMe
"MexaHu4ecKue u
AJIEKTPOMAarHUTHbIE BOJIHbI"




165

PesepBubIil ypok. O600111eHIE 1
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"Onruka"

166

PesepBHelil ypok. O000ICHHE 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe
"OcnHoBel CTO"

167

PesepBHeIi ypok. O000IICHHE 1
cUCTEeMaTH3alusl 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM
nyanuszm"

168

PesepubIil ypok. O6006111eHIE 1
CHCTEMAaTH3allMsl 3HAHUI 110 TEME
"dus3nka aroma"

169

PesepBHelit ypok. O6001IeHNE 1
CHCTEeMaTH3alus 3HaHUH 110 TeEME
"®u3uKa aTOMHOTO SApa U
3J€MEHTapHbIX YacTull"




PesepBubIil ypok. O600111eHIE 1

170 cUCTEMAaTH3alUs 3HAHUH 110 TEME 1
"DnemeHTh! acTpopuzuku"
OBILIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME




