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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOTO YpOBHS Ha YPOBHE cpeAHero odmiero oopa3zoBaHus pazpaboTana Ha
OCHOBE TOJIOKEHMH M TpeOOBaHWU K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW MPOTPAMMBL,
npeacraBieHHbx B ®I'OC COO, a Takxke ¢ yu€toMm ¢eaepanbHOl paboueil mporpaMMbl BOCIUTAHUS H
KOHIEMNIMH TpenofaBaHus yueoHoro npeamera «dusmka» B 00pa3oBaTeabHbIX opraHusanusx Poccuiickoit
denepanyy, pearn3yoX OCHOBHbIE 00pa30BaTeIbHBIE IPOTPAMMBI.

Coneprkanue mporpammbl 1o (PU3KMKE HANPaBICHO HAa (pOpMUPOBaHUE €CTECTBEHHO-HAYYHON KapTHUHBI
Mmupa obyvaromuxcs 10—11 xnaccoB npu o0ydeHun ux Gu3uke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesATeIbHOCTHOTO moaxona. Ilporpamma mo ¢usuke coorBerctByer TpedoBanusiMm DPI'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METaNpeIMETHBIM pe3ylbTaTaM OOyueHHs, a TaKxke
YUUTBIBAET HEOOXOAMMOCTh peaJH3allMd MEXIPEJAMETHBIX CBs3ed (U3WKH C €CTECTBEHHO-HAyYHBIMHU
y4ueOHBIMU TpeAMeTaMu. B Hell onpenensioTcs OCHOBHBIE 1€MW M3Y4eHUsS (PU3UKKM HA YPOBHE CPEIAHETO
o0miero o6pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3UKU: TUYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® IUIAHUpYEMbIE pE3YyJIbTaThl OCBOCHHS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE

MPEMETHBIC PE3YNIbTATHI 110 TOAaM O0yUYCHHUS;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

®du3uka Kak Hayka o HauOoliee 00IUX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAUeCTBE y4EOHOTO MpeaMeTa
B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMYy 3HaHUN 00 okpyxkatomemM mupe. LkompHBIN Kypc
bu3MKN — cUCTEeMO0Opa3yONUil I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IIOCKOIBKY (hU3HUYECKHE
3aKOHBI JIEKAT B OCHOBE MIPOLIECCOB U SIBJICHUH, U3y4aeMbIX XHUMHEH, Onosiorueii, pusndeckoi reorpadueii
U actpoHoMueil. Mcronb3oBaHHe W aKTUBHOE MPHUMEHEHHE (M3MUYECKUX 3HAHHM OMpesenseT XapakTep U
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHH B cepe IHEPreTUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, MOTYYCHHUS
HOBBIX MaTE€pUaJIOB C 33JaHHBIMU CBOWCTBaMHU U JApyrux. M3ydenue (u3MKM BHOCUT OCHOBHOW BKJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOW KaPTUHBI MUPa 00yYaroImuXcs, B JOPMUPOBAHNE YMEHHIA TPUMEHSTH
HAYYHBIM METO]I TO3HAHUS NP BHIMOJTHEHUN UMU YU€OHBIX UCCIIEIOBAHHIA.

B ocHOBY kypca (u3MKM Ui YpOBHS CpelHero o0Iero o0pa3oBaHUs MOJIOXKEH PAJ UAeH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 TOCTPOEHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUM € HEM KypcC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJEPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW Mmarepuan Kypca (QU3MKH OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce siBnsieTcss GOpMUPOBAHUE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHAX
MaTepUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus npenamnoiaraeT UCIoiIb30BaHHE TYMaHUTAPHOTO MOTEHIIMAIa
¢u3nyeckoil HayKu, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKM C pa3BUTHEM OOILIeCTBa, a Takke C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpaenrennocmu. Kypc ¢pusuku npeamnonaraeT 3HaKOMCTBO C IIMPOKUM KPYroM
TEXHUYECKHUX U TEXHOJOTUYECKUX MPUJIOKEHUH N3yUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COJAEP)KaHUS, MOCBAIMIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBbl C PAa3BUTHEM TEXHHUKHM U TEXHOJOTHH, a
Takxe 00CYKIeHHS MPOOIEeM palliOHATILHOTO MPUPOAOIIOIB30BAHUS U HKOJIOTUYECKOM 0€3011acCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMU Kypca (PU3UMKHM Ha YpPOBHE CpeHEro oOIero oOpa3oBaHMs SBISIOTCS
¢uznueckre Teopuu (GopMHpPOBAHUE MPEICTABICHUIN O CTPYKTYpE MOCTPOCHUS (PU3UUECKOH TEOPUH, POIH
(GyHIlaMEHTAJIbHBIX 3aKOHOB M TMPHUHIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOJAE, TpaHHUIax
MPUMEHUMOCTH TEOPUM, JIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CuHcTeMHO-eSTeIbHOCTHBI TMOAXO0Jl B Kypce (U3MKK peanu3yeTcsi Mpekae BCero 3a Cuér
OpraHu3aIK SKCIEPUMEHTAIBHON JAeATelIbHOCTH oOyuatormxcs. s 6a3oBoro ypoBHs Kypca (GU3MKH —



3TO MCIOJIb30BAaHUE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCHEPUMEHTOB M JaOOpaTOpHBIX padoT,
KOTOpBIE B TporpamMme mo (u3uke OObEIWHEHBI B OOIIMI CIHCOK YYEHUYECKHUX MPAKTUYECKUX PpadoT.
Beinenenne B yka3aHHOM TIepeyHe JIaOOpaTOPHBIX paboOT, MPOBOAWUMBIX JJIsi KOHTPOJIE U OLEHKH,
OCYIIECTBISICTC YYaCTHHUKAMH 00pa30BaTEIbHOIO MpoIlecca MCXOAS U3 OCOOCHHOCTEH IUIAHMPOBAHHS H
ocHauleHus: kaOunera ¢usuku. I[lpm sToM oOecneunBaeTcs OBIaZeHHE OOYYAIOIIUMUCS YMEHUSIMU
MIPOBOAUTH KOCBEHHbIE H3MEPEHHs, MCCIEIOBAaHUS 3aBHCUMOCTEH (U3NYECKUX BEJIMYMH M MOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbioe BHUMaHUE YJIENsAETCS PEIICHUIO PAcUETHBIX M KAayeCTBEHHBIX 3aaad. [Ipm stom s
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCA 3a7]aud C ABHO 3aJaHHON (DU3MUECKON MOEINbI0, TT03BOJISAIONINE
MPUMEHSTh W3YYECHHbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszjelia Kypca, TaK U HUHTETpUpys
3HAaHUS U3 Pa3HBIX pa3aeinoB. [ KadecTBEHHBIX 3a/1a4 MPUOPHUTETOM SIBISIOTCS 33/JaHUsI HA OObSICHEHHE
npoTekaHus GU3NYECKUX SBICHUN M MPOIECCOB B OKPY)KAIOLIEH KU3HH, TpeOyromue BpIOOpa PU3NIECKOit
MOJIEJIH JIJISl CUTYalH MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ TtpeboBanusMu PI'OC COO k MaTepHATbHO-TEXHHYECKOMY OOECIEeYEHHUIO
yaeOHOro mporecca 6a30BbIi ypoBeHb Kypca (PU3WKKM HAa YpOBHE CPEIHEro oO0Imero o0pa3oBaHMs JTOKEH
U3y4aThCsl B YCIOBHUSX NPEAMETHOro KabwHeTa ()M3WKH WM B YCJIOBHUSAX WHTETPUPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOI0 UKIA. B kabuHeTe GU3MKN JOHKHO OBITH HEOOXOIUMOE JTa00paTOPHOE
o0opynoBaHue Ui BBIIOJIHEHUS YKa3aHHBIX B IIporpaMMe o (pusmke yueHUYeCKuX MPakTUUECKUX padoT U
JEMOHCTPAIIMOHHOE 000pyIOBaHHE.

JleMoHCTpalMoOHHOE 000pyJ0BaHUE (HOPMHUPYETCS B COOTBETCTBHMH C IMPHHLIUIIOM MHHUMAIIbHOU
JIOCTaTOYHOCTU U OO0ECIeunBaeT IMOCTAHOBKY IIEPEUMCIICHHBIX B MporpamMme Mo (U3HMKE KIIOUEBBIX
JEMOHCTpPALIMA 1711 UCCIIEIOBAHMS N3YYaeMbIX SIBJICHUN U MPOIIECCOB, YMIUPUUYECKUX U (YHIaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MTPUMEHEHHH.

JIaGopatopHoe 00OpymOBaHHE ISl YYCHHYECKHX MPAKTHYECKHX paboT Qopmupyercs B BuUje
TEMaTUYEeCKHX KOMIUIEKTOB M OOECIeunBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYX OOYYaroIIMXcCs.
Temartuueckue KOMIUIEKTHI JaOOPaTOPHOTO OOOPYIOBAHHS TOJKHBI OBITH MOCTPOCHBI Ha KOMILUIEKCHOM
MCIIOJIb30BAaHNHU AHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BU/JIE TUPPOBBIX 1a00paTOPUH.

OCHOBHBIMU LETAMH U3Y4€HUS GUMKU B 0011IeM 00pa30BaHUU SBISIFOTCS:

e (opMHUpOBaHHME WHTEpeca W CTPEeMIICHHS OOyJaromWXCs K HAyYHOMY HW3YYCHHUIO TPUPOJIEI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® pa3BUTHE TPEJICTABICHUI O HAyYHOM METOJIE MO3HAHHUS M (POPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOILIECHMSI K OKPY’>KAIOLIUM SIBJICHUSIM;

e (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHUs OCHOB CTPOEHUS MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (DH3HUKH;

e (opMuUpOBaHHE YMEHHUI OOBICHATDH SBJICHUS C UCIOJIb30BAHUEM (DU3MUYECKUX 3HAHMN M HAy4YHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MNPEACTABIECHUN O poin (PU3MKK IJI pa3BUTHS APYIMX €CTECTBEHHBIX HAayK,
TEXHUKU U TEXHOJIOTHUH.

JIoCTIKEHHE THX TeNiell 00ecreunBaeTCs pelIeHueM CIeYIONX 3a/1a4 B IPOIlecce H3YYeHUs Kypca

(bU3MKN HAa YpPOBHE CpeAHEro o01ero oopa3oBaHus:

e MpuOOpEeTeHHEe CUCTEMBbI 3HAHMM 00 OOHMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIFOYasi MEXaHUKY, MOJIEKYJISIPHYIO (DPU3UKY, FIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY M 2JI€MEHTHI
acTpo(u3HKH;

e (opMUpOBaHME YMEHHUH TPUMEHATh TEOPETUYECKHE 3HaHUSA JUI OOBACHEHHS (U3UUYECKUX
SIBJICHUI B IPUPOAE U ISl IPUHATHUS MPAKTUUYECKUX PEIICHUH B TOBCEIHEBHOM KU3HH;



® OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33[a4 C SBHO 3aJaHHOU (hPM3MUECKON MOJEINbIo, 3a/1ad,
MOJIPAa3yMEBAIOIINX CAMOCTOSTENIEHOE CO3JIaHhe (U3NYECKOH MOJIENH, aJeKBATHON YCIOBHSIM
3aJauu;
® T[OHMMaHWE (U3UYECKUX OCHOB U MPHUHIUIIOB JICUCTBUS TEXHUYECKUX YCTPOMCTB W
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIILYIO CPENY;
® OBJIQJICHUE METOJaMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHWSI W TPOBEACHUS  (PU3UYCCKUX
OKCIEPUMEHTOB, aHajlW3a H HHTEpIpeTaluy HH(QOpManuu, ONpeAeICHUs TOCTOBEPHOCTH
MOJTyYEHHOTO pe3ybTaTa;
® CO3/laHWE YCIIOBHHA JUIsi pa3BUTHUS YMEHHH IPOEKTHO-MUCCIIEAOBATEIBCKOW, TBOPYECKOM
JeSITeTbHOCTH.
Ha u3ydenue usuku (6a30BbIi YpOBEHB) Ha YpOBHE CpeHero obmiero oopasoBanus oTBoAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 4yaca B HEZIEIO).
[IpennaraemMslii B mporpamMmMe o (pu3nke nepedeHb Ja0OPATOPHBIX U MPAKTHUECKUX PadOT SBISETCS
PEKOMEH/IOBAaHHBIM, YYUTENh JI€aeT BHIOOP MPOBEACHUS TaOOPATOPHBIX PabOT M OIBITOB C Y4ETOM
WH/IMBUYATbHBIX OCOOCHHOCTEH 00yJarOIIUXCS.



COJAEPKAHUE OBYYEHUA
11 KJTACC

Paznen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[locTostHHbIE MarHuThl. B3auMopaeicTBHE IOCTOSIHHBIX MArHuToB. MarHutHoe mosie. Bekrtop
MAarHuTHOM MHAYKUMH. [IpuHOWI Cyneprno3uiuud MarHUTHBIX IOJeH. JIMHMM MarHUTHOM MHIYKLHH.
KapTuna nuHMii MAarHUTHOM MHIYKLIMU TTOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHOE Mosie IpOBOJHMKA ¢ TOKOM. KapTuHa JMHHUA MHAYKIMU MArHUTHOIO MOJIS JJIMHHOIO
MPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHUKA, KaTyIIKM C TOKOM. OmnbsIT Ipcrena.
B3auMozeicTBrue IPOBOIHUKOB C TOKOM.

Cuiia Amriepa, e€ MOyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ Monynb M HampaBieHue. J[BHKEHUE 3apsyKEHHOM 4YacTHLbl B OJHOPOJHOM
MarHuTHOM noJje. Pabota cusl Jlopenna.

SIBneHue AEeKTpOMarHuTHOM MHAYKUMU. [I0TOK BEeKTOpa MarHUTHONW MHAYKLIHU. DIEKTPOABMKYILAS
cuJia MHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIMK Dapanes.

Buxpeoe anekTpuueckoe moje. DNEKTPOABMXKYLIAs CUila UHAYKIUU B MPOBOJHHUKE, IBHXKYLIEMCS
IIOCTYIATEIbHO B OJJHOPOJIHOM MarHUTHOM IOJI€.

IIpaBuio JleHna.

NHnykTUBHOCTD. SIBICHNE CAMOMHAYKIIMH. DJIEKTPOABUKYIIIAs CHJIa CAMOMHTYKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNEeKTpOMarHuTHOE IoJIe.

TexHr4ecKkue yCTpOMCTBAa U MPAKTUUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI, SJIEKTPOMATrHUTHI,
AJIEKTPOJIBUTAaTEIh, YCKOPUTEIHU JIEMEHTAPHBIX YaCTHUIl, MHAYKIIHOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TOJISI.

B3aumMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SBneHue AMEKTPOMArHUTHON UHAYKITHH.

IIpaBuio JleHua.

3aBUCHUMOCTD AJEKTPOJIBHXKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TOTOKA.

SIBrieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

WccnepoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue siBIeHUS 37I€KTPOMAarHUTHONW WHYKITUU.

Paznen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumusle Kojaeoanus

Konebarenpnas cucrema. CBoOOAHBIE MeXaHWMYECKHE KoyieOaHUA. [ apMOHMYECKHE KOJIeOaHHUs.
[lepuon, ywacrorta, ammutyna u ¢asza xonebanmit. [IpyXkuHHBIN MasTHUK. MaTeMaTHYeCKU MasTHUK.
VYpaBHeHHe rapMOHUYECKHX KoneOanuil. [IpeBpaiiieHue sHeprun Npu rapMOHNYECKUX KOJIeOaHUSX.

Konebartenbupiit koHTYp. CBOOOIHBIE SJEKTPOMArHUTHBIE KOJIEOAaHUsSI B HI€aTbHOM KOJIeOaTeThbHOM
KOHTYpE. AHAJIOTHS MEXIYy MEXaHHMUYECKUMHU W IJIEKTPOMArHUTHBHIMU KojieOaHusiMu. dopmyna TomcoHa.
3aKOH COXpaHEHHsI SHEPTUHU B UACATLHOM KOJieOaTelIbHOM KOHTYpE.



IIpencraBnenue o 3aryxarouux KojeOaHUsIX. BbIHYyXJIeHHbIe MexaHHUYecKue KonebaHusa. Pe3oHaHc.
BbIHYX1€HHBIE 37IEKTPOMAarHUTHBIE KOJICOaHus.

Ilepemennbiii  TOk. CHHYCOMIANbHBIH IEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOIO  TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAPSYKEHUS.

Tpancdopmarop. [IpousBoacTso, nepenaya U NOTpedICHUE FTEKTPUUIECKON SHEPIUU. DKOJIOTHYECKHE
PUCKU IIPH IIPOU3BOJCTBE 3JIEKTpodHepruu. KynpTypa MCIONb30BaHUS DJIEKTPOIHEPTUU B IOBCEIHEBHOU
KHU3HU.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHME: DJJIEKTPUYECKUM 3BOHOK, I'€HEepaTop
IIEPEMEHHOT0 TOK4, JIMHUU JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoyieOaTeIbHON cUCTeMbI (IPY>KHHHBIN WM MATEMATUYECKUN MasTHHK).

HaGmotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

HabnroneHue pezoHanca.

CB00OIHBIC JIEKTPOMArHUTHBIE KOJICOAHUS.

OcmorpaMMbl (3aBUCUMOCTH CHJIbI TOKAa M HalpsOKEHUS OT BPEMEHH) JJIS 3JIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3oHanc 1mpu 1OCIENOBAaTENBHOM  COCIMHEHUU PE3UCTOpAa, KATyIIKM HMHAYKTUBHOCTH W
KOHJIEHCATOopa.

Mogenb TMHUY 3JEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH IEpUOJia MalbIX KojeOaHMH Ipy3a Ha HUTU OT JUIMHBI HUTHU U MAacChl
rpysa.

HccnenoBanne NEepeMEHHOIO TOKA B LIENM M3 IOCJIEIO0BATEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyILIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHblE 60JIHbL

MexaHuueckue BOJIHBI, YCI0BHs pacnpoctpaHeHus. [lepuon. CkopocTh paclpocTpaHEHUs U JUIMHA
BosiHBI. [lonepeunsie u npoaoibHbIE BOJHBL. HTepdepenus u nudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBI. Y CIIOBUS U3JIy4€HUS JJIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BektopoB E, B, V B snexrpomarHuTHON BosiHEe. CBOWCTBAa 3JIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE,
MpesioMIIeHuEe, Nospu3anus, Tudppaxus, nureppeperus. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana seKkTpoMarHuTHHIX BOJIH. [IprMeHeHNe 2J1eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckue ycTpOHCTBa UM  NPAKTHUECKOE TMPUMEHEHHUE: MY3bIKaJbHbIE  HMHCTPYMEHTHI,
yIABTPa3ByKOBasi MAarHOCTMKAa B TEXHUKE M MENMLMHE, pajap, pajAuONpUEMHUK, TEJIEBU30D, AHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebomeecs Teno Kak HCTOYHHK 3BYKA.

HabmtoneHnue oTpaxeHus 1 MpeoMICHUS MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHnu v AMPpakiiuyd MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KoJIeOaHUH.

HccnenoBanue CBONCTB DIIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MPEIOMIICHHME, NOJSpU3aLus,
nudpakius, MHTeppEepeHLns.

Tema 3. Onmuxa



I'eomeTrpuueckas ontuka. [IpsamonuHeitHOe pacripocTpaHEHHUE CBETa B OAHOPOHOM cpene. JIyd cera.
ToueuHblil HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHre n300pakeHn B INTIOCKOM 3epKalie.

[Ipenomiienue cBera. 3aKOHBI IPEIOMIIEHHS cBeTa. AOCONIOTHBIN MOKa3arenb npenomieHus. [lonnoe
BHYTpeHHee oTpaxeHue. [IpenenpHblil yroi MoJHOro BHyTPEHHETO OTPAKEHMUS.

Hucnepcus ceera. CnoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparoiue u pacceuBarolive JIMH3bl. ToHKas JauMH3a. POKYCHOE PACCTOSHUE U ONTHYECKas CHUjla
TOHKON JMH3BL. [locTpoenne n300pakeHuil B COOMPAIOLINX M pacCceUBarOIIUX JuH3ax. DopMyna TOHKOM
JIMH3BL. Y BETMYEHUE, 1aBAEMOE JIUH30MU.

[Ipenenbl nPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas onrtuka. WuTepdepennus cera. KorepeHTHbIE HMCTOYHHUKH. YCIOBUS HaOIIOICHUS
MakCUMyMOB M MHHHMYMOB B HHTEPQEPCHIIMOHHOW KAapTUHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakus ceera. Judpakuuonnas pemérka. YcnoBue HaOMIOJEHHUS TIaBHBIX MaKCHMYMOB IpH
MaJCHAA MOHOXPOMATHYECKOTO CBETa HAa TUPPAKITUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoiiCTBa M MpakTUYeCKoe MPUMEHEHHUE: OUKH, JTymna, (poToanmapar, MPOSKIIMOHHBIN
anmnapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAS pEeHIETKA, TOJIPOU/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpaXKEHUE U peioMieHHe cBeTa. OnTuyeckrue npuoopsl.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue cBOWCTB N300paKeHHI B TUH3aX.

Mopenn MEUKpOCKOIA, TEIECKOIIA.

Habmtonenne naTepdepeHnnn crera.

Hab6mronenue qudpakium cBerta.

Habmronenue aucnepcun cBera.

[TosyueHue cnekTpa ¢ HOMOIIbIO PU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIIHOHHON PEHIETKY.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue nokasarens NpeaoMIIEHUS CTEKIIA.

WccnenoBanue cBONCTB N300paXKeHU B TMH3AX.

Habmronenue aucnepcun cBera.

Pa3nen 6. OcHOBBI cienMAIbHOM TEOPUH OTHOCUTEILHOCTH
I'paHMubl  DPUMEHMMOCTH  KJIACCHYECKOM  MeXaHuKW. IlocTynaTel — clleIMalbHOM  TEOpUU
OTHOCHUTEIILHOCTH: WHBAPUAHTHOCTb MOXYJS CKOPOCTH CBETa B BaKyyMe, INPUHLUII OTHOCUTEIBHOCTU
OHHIITENHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIEHNE BPEMEHH U COKPAILIEHUE JITUHBI.
OHeprusi ¥ UMIYJIbC PEINATUBUCTCKON YaCTULIBI.
CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Paszpen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. opmyna [Inanka cBsi3u sHEprun (HOTOHA C €r0 YaCTOTON. DHEPrusi U UMIYJbC (HOTOHA.
OtkpeiTe u uccienoBanue ¢orodpgpexra. Onbitel A. I'. CromeroBa. 3akoHbl (oTodddekra.
VYpasuenue DitnmreitHa 115 hotodpdekra. «KpacHas rpanuia» hotodddekra.
JlaBrenne cBera. OnwiThl [1. H. JIeGenena.
XuMHuyeckoe IeHCTBHE CBETA.



TexHUYECKHEe yCTPOWCTBA M IMPAKTHYECKOE MPUMEHEHHE: (OTORIEMEHT, (POTOAATYUK, COTHCUHAS
Oatapest, CBeTOIUOI.

Jlemoncmpayuu
®oTo3dPeKT Ha YCTAaHOBKE ¢ TUHKOBOU IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
CBeTOoaUOI.

Conneunas 6artapest.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactuil. [lmanerapHas Mozenb
atoMa. [loctynarel bopa. M3nyuenue u morunomeHue (GpOTOHOB MpU IMEPEXoAe aToMa C OJHOTO YpPOBHS
sHepruu Ha apyroul. Buasl cnektpoB. CriekTp ypOBHEH 3HEpruu aToma BoJIOpoa.

BoustHoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KopryckyasspHO-BOJIHOBOW 1yanu3M.

CHoHTaHHOE U BBIHYKJIECHHOE U3JTyYEHUE.

TexHuueckue ycTpoHCTBa M HPAKTUYECKOE IMPUMEHEHHE: CIEKTPAJIbHBIM aHanu3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pezepdopna.

Onpenenenue IJIMHBI BOJHBI Jla3zepa.

HaGrotenune JIMHeHYaThIX CIIEKTPOB M3JTYUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Hab6mronenue nuHeiRyaToro criekTpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTPOCHHS szpa. OTKPHITHE PAaTuO0aKTUBHOCTU. OTBITHI
Pesepdopna mo ompeneneHuio cocraBa paauoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oeta-, ramma-
n3iIy4eHus. BiausiHue paioakKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpbiTue npoToHa M HeWTpoHa. Hyknonnas mozens siapa ['eitsenOepra—lBanenko. 3apsin sjpa.
MaccoBoe uncio sapa. MU30Tomnsl.

Anbda-pacnan. DONeKTpOHHBI M TMO3UTPOHHBIM  Oera-pacman. [‘amma-u3zimydeHue.
paAMoOaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl sizipa.
SAnepHsle peakuuu. JleneHne U CUHTE3 SAEP.

Snepubiii peaktop. TepmosiaepHblit cuHTe3. [IpoOneMbl M NEpPCHEKTUBHI SAEPHOM HSHEPreTHKU.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
MeTto1p1 HaOJIIOIEHUS U PETUCTPAIMH 3JIEMEHTAPHBIX YaCTHII.
®dyHnaMeHTaIbHbIE B3aUMOAEeHCTBUS. EAMHCTBO (DM3NYeCKOil KapTHHBI MUpa.

3akoH

TexHuyeckue yCTpoilCTBa M MPaKTUYECKOE MPUMEHEHHUE: 03UMETp, Kamepa BuibcoHa, saepHBIi
peakTop, aToMHast bomoOa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB yacTull (10 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3UKH

OTalbl Pa3sBUTHUA aCTPOHOMHHU. HpI/IKJ'Ia,Z[HOC U MHUPOBO33PCHYCCKOC 3HAYCHUC ACTPOHOMUH.

Bun 3Bé3mH0T0 HeOa. Co3Be3nus, spKue 3BE3/IbI, INIAHETHI, UX BHAUMOE JIBHUKEHHE.
CoHeuHas cucrema.



Comuue. ConHewyHass akTUBHOCTh. Mcrounuk sHeprur ConHua W 3BE31. 3BE3/BI, UX OCHOBHBIC
XapakTepUCTUKU.  J[marpamMma  «CHEKTpaJbHBIA  KJacC  —  CBETUMOCTBbY».  3BE3ABI  TJIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3/ TJIABHOM IMOCJIEIOBATEIbHOCTH.
Buytpennee crpoenue 3BE31. COBpeMEHHBIE NMPEACTABICHUS O MPOUCXOXKIACHUM U 3Bomonuu CoiHIa U
3BE3. DTanbl )KU3HHU 3BE3.

Mueunsbiii [1yts — Hamia [Nanaktuka. [lonoxenne u npuxenrne Connua B ['anakTuke. THIIBI rajJakTHK.
Pannoranaktuku n kBa3zapel. YEpHBIE ABIPBI B A/1pax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa06na. Pa3Oeranme ramaktuk. Teopus bombmioro
B3pbIBA. PeNTMKTOBOE M3iIydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUM.

Vuenuueckue nabniooenus

Habmtoienuss HEBOOPY)KEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN Ui
OTpe/ieNICHUs] MOJOXKEHUsI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3fusi CeBepHOro
MIOJTYLIApHs U SIPKUE 3BE3IBL.

HaGmonenus B Teneckon JIyHsl, uranet, Miegnoro [Tyrtu.

Oo6o0marnee NoBTOpeHne

Ponb ¢pu3uku u acTpOHOMUM B SKOHOMHYECKO, TEXHOJIOTUYECKOM, COIIMANILHOM U 3TUYECKOH chepax
NESITeILHOCTH YEJIOBEKa, pOJib U MECTO (PU3MKM U aCTPOHOMHUU B COBPEMEHHOM HAay4YHOW KapTHUHE MUDA,
poiib  (PU3NYECKOW TEOpHUH B (HOPMHPOBAHWM MPEICTABICHHA O (U3MUECKON KapTUHE MHpA, MECTO
¢dbu3nyuecKkoil KapTHHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX MPEACTABICHUI O
MIPUPO/IE.

MexnpeameTHble CBSI3U

Nzydenne xypca pusuku 6a30Boro ypoBHs B 11 Kitacce oCymecTBisIeTcs ¢ y4€TOM COJEPIKATEIIbHBIX
MEXIPEIMETHBIX CBsI3€H C KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMHUH, reorpaduu U TEXHOJIOTHH.

MesicnpeOomemnvle nouamusi, CBA3aHHBIE C HM3yYEHHEM METOJOB HAy4YHOrO MO3HAHUS: SBJICHHE,
Hay4yHbId (hakT, THIOTEe3a, (QU3NYECKas BEIWYMHA, 3aKOH, TEOopHs, HAOIIOJCHUE, JKCIICPUMEHT,
MOJIETUPOBAaHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: penieHHe CUCTEMBbl YpaBHEHUN, TPUTOHOMETpUYECKHEe (DYHKIMU: CUHYC, KOCHHYC,
TaHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbl M UX MPOEKUUU HA OCH
KOOPJMHAT, CIIO)KEHHUE BEKTOPOB, TMPOM3BOJHBIC DJIEMEHTAPHBIX (YHKIMWA, TPU3HAKKA MOJ00US
TPEYTrOJIbHUKOB, OIIpeIeTIeHHE IIIOAIN IUIOCKUX GUryp U o0bEMa Ted.

buonocus: snextpuueckue SBIEHUS B )KUBOW MPHUpOJIE, KoieOaTeNbHbIE ABIKEHUS B )KUBOU MPUPOJIE,
ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJE, IEUCTBUE PaIUALIUU HA KUBBIE OPraHU3MBI.

Xumus: CTpoeHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX TeJ, MEXaHU3MbI
o0pa30BaHMs KPUCTAUINYECKON PEIIETKH, CIEKTPAIbHbIN aHaIH3.

l'eocpaghus: MarHUTHBIE TTOIOCA 3€MIIH, 3aJIe)KH MarHUTHBIX Py, GPOTOCHEMKA 3€MHOM MOBEPXHOCTH,
MpeACKa3aHue 3eMJIETPSICEHUM.

Texuonoeusi: JUHUM  DJIEKTpOIlepenay, TEeHepaTop MEpPEeMEHHOTO TOKa, AJIEKTPOJBUIaTElb,
MHIYKIIMOHHAs Te4b, pajap, paIuonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neub, mpoeKIMOHHbII
amnmapart, BOJJOKOHHAs ONITHKA, COJIHEYHas 6aTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

OcBoenue yuebHOro mpeamera «®Pusuka» Ha ypoOBHE CpefaHero ooOmiero ooOpazoBaHus (0a30BBIN
YPOBEHB) JIOJDKHO OOECICYHTH IOCTHIKEHHE CIEAYIONIMX JIMYHOCTHBIX, METAIPEJIMETHBIX U TPEAMETHBIX
00pa3oBaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yabTaThl OCBOCHUS y4eOHOro npeamera «Dusmka» JOIKHBI OTpakaTb TOTOBHOCTH U
CHOCOOHOCTh OOy4aroIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIUEH JIMYHOCTH,
CUCTEMON IIEHHOCTHBIX OpPHUEHTAIlMi, TIO3UTUBHBIX BHYTPCHHHX YyOEXKJICHHI, COOTBETCTBYIOIINX
TPAJIUIIMOHHBIM [EHHOCTSM POCCHUUCKOTO OOIECTBA, pACHIMPEHUE IKU3HEHHOTO OMNbITa U  OIbITa
NeSITeIbHOCTH B TPOLIECCe pealli3allid OCHOBHBIX HAIIPABJICHUN BOCIUTATENbHOM JEsTENbHOCTH, B TOM
YHClie B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKON TIO3HUIIMHA O0YUYAIOMIETOCsS KaK aKTHBHOTO M OTBETCTBEHHOT'O WICHA
pOCCUICKOro 00IIIeCTBa;

MPUHATHE TPAJIUIIMOHHBIX 00IEYEeTTOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATCILHOCTh B HHTEPECAX IPAKIAHCKOTO OOIIECTBA, yIaCTBOBATH B
CaMOYTIpaBJICHUHU B 00pa30BaTEIHLHON OpraHU3aIiH;

YMEHHE B3aMMOJICHCTBOBATh C COLMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HUX (YHKIHUSIMH U
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTapHOHN M BOJIOHTEPCKOU NEATSILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

c(hOpPMUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHMSIM POCCUHUCKHUX YYEHBIX B
obnactu (PU3WKYU M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEACHHUS,;

CIIOCOOHOCTh OLIEHWBATh CHUTYAaIlMl0 W TPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIC B JCSITSILHOCTH YIEHOTO;

OCO3HaHWE JIMYHOTO BKJIJIa B TIOCTPOSHUE YCTOMYHUBOTO OYYIIIETO;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas OJCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5) TpyaoBOro BocCiuTAHMSA:

UHTEpEeC K pPa3NIuyHbIM cdepaM TpohecCHOHATBHON JesSTeNbHOCTH, B TOM YHCJE CBS3aHHBIM C
¢bu3MKOW W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaymied mpodeccuu U pealn30BHIBATh
COOCTBEHHBIC KM3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO B 00JaCTH (PU3UKHU HA MPOTSKEHUU
BCeM KU3HU;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS

c(OPMHUPOBAHHOCTh IKOJIOTHUECKON KYIbTYPHI, OCO3HAHHE TJI00ATHHOTO XapaKTepa IKOJIOTHYSCKUX
npo0em;

IUTAHUPOBAaHUE UM OCYIIECTBIEHUE JCHCTBHII B OKpYXKAIOUIEH Cpele Ha OCHOBE 3HAHUS IeTel
YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciivpeHue OmbITa AeATeIbHOCTH SKOJOTHYECKON HAMpPaBIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUMN
1o Qusuke;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO —Pa3BHTHS
(bU3UYECKON HAYKH;

OCO3HAHUEC L ECHHOCTU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTL B IIPOLCCCC HUIYUYCHHUA (1)I/I3I/IKI/I
OCYHICCTBIIATL IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE HHANBUAYAJIbHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBepPCAJIbHbIE YUeOHbIE NelCTBUS
ba3oBble Jiornyeckue 1eMcTBUA:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIHU3UPOBATh IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPEIEATh UEIH IEATEIIbHOCTH, 3a1aBaTh [MapaMeTPbl U KPUTEPUU UX JTOCTHKECHUS;

BBISIBIISATH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B pacCCMaTPUBAEMBIX (PU3HUECKUX SBICHUSX;

pa3pabarbIBaTh IUIaH pELICHHA MNPOOJeMbl C Y4ETOM aHaAM3a HUMEIOIIUXCS MaTepUABHBIX H
HEMAaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIE€ATEIbHOCTh, OLICHMBATh COOTBETCTBHE pE3YyJbTAaTOB LEJISAM, OLEHUBATH
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

KOOPJAMHUPOBATH U BBHINOIHATE pabOTy B YCIOBHUSX PEATbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICICTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELUICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble uccienoBarenbckue 1eiCTBUS:

BJIa/I€Th HAYYHOU TEPMHUHOJIOTUEH, KIIFOUEBBIMU MTOHATHAMHU U METO1aMU (PU3UYECKOM HAYKH;

BIIa/IETh HaBBIKAMU Y4e€OHO-HCCIIEIOBATENIbCKOM U MPOEKTHOM [eATeNbHOCTH B oOnactu (pusmkw,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IMOHCKY METOJIOB pelIeHHs 3anad (pU3ndeckoro
COJIepKaHusl, IPUMEHEHHUIO PA3JINYHBIX METOA0B IO3HAHMUS;

BJIaJ€Th BUJAMH  JI€ATEJIBHOCTH IO TMOJIYYEHHIO HOBOTO 3HaHMs, €ro HMHTEepIpeTanuy,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX CHTYalUsX, B TOM YHUCIIE MIPHU CO3JaHUN YUEOHBIX
MIPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh NPUYUHHO-CJICCTBEHHBIE CBS3M M AaKTyallM3UPOBATh 3a/Jady, BBIJBUIraTh TUIOTE3y €€
pelleHns, HaXOAMTb apryMeHThl JUIsl JIOKa3aTelIbCTBAa CBOMX YTBEPXKICHHM, 3aJaBaTh MapaMeTpbl H
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TOJIYYEHHBIE B XOJA€ PEUICHUs 3a/auyd pPe3yJbTaTbl, KPUTUUYECKU OLEHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON JESATEIbHOCTH, B TOM YUCIIE MIPU
U3Y4YEHUU (DU3HKHY;

JaBaTh OLEHKY HOBBIM CHTYAIlUSIM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTD 3HaHUS 10 PU3HMKE B IPAKTUUYECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, MPEJlaraTh OPUTHHAIbHbIE OAXOAbI U PEIICHNUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Padora ¢ unopmanmeii:

BJIIETh HaBBIKAMHU IMOJIy4eHUs HMH(OpManuMu (PU3NYECKOro COAEpKAHMUSI M3 HMCTOYHMKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIIbHO OCYUIECTBIIATH MOUCK, aHAJIN3, CUCTEMATH3AIMI0 U MHTEPIIpEeTalnio UHpOopMauu
pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBA HMHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHII B pelIeHHH
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 33/1a4 C COOMIOZCHHEM TPeOOBaHUN IPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus, MpaBOBBIX W JITHUYECKUX HOPM, HOPM
MH(POPMALMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEpXKaHUs B pa3au4HbIX (opMarax ¢ y4ETOM Ha3HAYEHHS
nH(OpPMaLIUHY U 1IeJIeBOI ayAUTOpHUH, BEIOUpAs ONTUMANBbHYIO (POpPMY MPEICTABICHUS U BU3YAJIU3AIUH.



KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYIIECTBIIATH OOILIEHHE Ha YpOKaX (PM3UKU U BO BHEYPOUHOU NESTEIHHOCTH;

pacro3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYAIlMi U CMATYaTh KOH(IMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIMBUAYAIbHON pabOTHI;

BBIOMPATh TEMATUKY U METOABI COBMECTHBIX JICHCTBHI ¢ Y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJI0T0 WIEHA KOJIJIEKTUBA;

MPUHUMATDH I€JIM COBMECTHOM JEsTeNbHOCTHU, OPraHU30BbIBATh U KOOPAUHUPOBATH ACUCTBUS MO €€
JOCTUKEHHIO: COCTABIISITh TUIaH ACMCTBUIA, paclpellesTh POJIU ¢ y4ETOM MHEHUI y4aCTHUKOB, 00CYXaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OIICHMBATh KAueCTBO CBOETO BKJIAJa W KAXKAOrO0 yYaCTHUKA KOMAaHABI B OOIIMI pe3yabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npejaraTb HOBbI€ IIPOEKTHI, OLIEHUBAThH UJICU C MO3UIIUKA HOBU3HBI, OPUTHHAILHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYHICCTBJIATL MO3UTHBHOC CTPATCTHYCCKOC IIOBCACHUC B PpPAa3JIMUHBIX CUTyalUsaX, IPOSABIIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh UHUIIUATUBHBIM.

PeryisitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranuzanmusi:

CaMOCTOSITENILHO OCYIIECTBIISATh MO3HABATEIbHYIO ACSITEIbHOCTh B 00JACTH (DU3MKU U aCTPOHOMHUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PEUICHMs] PACUETHBIX M KaYECTBEHHBIX 3ajay, IJIaH BBINOJIHEHUS
MIPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATNIOUYTEHUN;

JlaBaTh OLEHKY HOBBIM CHUTYAIHIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO JSPYAULUU B 00JaCTH (U3HMKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAILHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
PE3YJIBTATOB LIEIAM;

BJaJIeTh HABbIKAMM II03HABATEIbHOM pediIeKkcuu Kak OCO3HaHMs COBEpIIAeMBbIX JEHCTBUH H
MBICIIUTENIbHBIX MTPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMIA;

MCIO0JIb30BaTh NPUEMBI pe(IeKCUU /171l OLIEHKH CUTYalllu, BEIOOpa BEPHOTO PELICHHUS;

YMETbH OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATDH PELICHNUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI IPYTHX IIPH aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, TIOHMUMasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B npouecce AOCTHKEHHS TUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrpaMMbl M0 (U3MKE IJIsl YPOBHSA
cpenHero o0mero oOpa3oBaHUS Yy OOYYaOIIMXCS COBEPIICHCTBYETCS HMOIMOHAIBHBIA HHTEIJIEKT,
Iperoaralonii copMUpOBaHHOCTE:

CaMOCO3HaHUS, BKIJIIOYAIOIIETO CHOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE COCTOSHHE, BUAETH
HaMpaBJICHUs Pa3BUTUS COOCTBEHHON YMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpEeryJIUpPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/IEHNE, CIIOCOOHOCTh aJlalTUPOBATHCS K AMOLMOHAIBHBIM W3MEHEHUSM M MPOSBIATH THOKOCTb, OBITH
OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHBAlLlMM, BKJIOYAIOMIEH CTpeMJIEHHWE K JOCTH)KCHUIO LIEIH M YCIEXy, ONTHMH3M,
MHUIMATUBHOCTh, YMEHUE IeHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEN;

SMMATHH, BKIIOYAIOIEH CITIOCOOHOCTh MOHUMATh 3MOIIMOHAIILHOE COCTOSIHUE APYTUX, YIUTHIBATH €TO
MIPH OCYIIECTBICHUU OOIICHHSI, CIIOCOOHOCTh K COUYBCTBHUIO U COMIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CHOCOOHOCTH BBICTPAMBATh OTHOUICHHS C JPYTUMHU JIIOJAbMH,
3a00TUTHCA, TPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K xoHny o6yuyenus B 10 kiacce npeaMeTHble pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTb
C()OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

JeMOHCTPHPOBATh Ha MPUMEpPaX pPOJib U MECTO (PM3MKH B (POPMHPOBAHWU COBPEMEHHOW HAayYHOU
KapTHUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOH ACSATEIbHOCTH JIIOJIEH;

YUUTBIBaTh TPaHMIBl IPUMEHEHHUS M3Y4YEHHBIX (U3NYECKUX MoJesell: MaTepuajbHas TOYKa,
MHepLUalbHas CUCTeMa OTCY€Ta, aOCONIOTHO TBEPIOE TEN0, UACalbHbIM ra3, MOJEIM CTPOCHHUS Ta30B,
KHUJIKOCTEH M TBEPJIBIX TEJ, TOUYCUHBIN IIEKTPUUYESCKHUM 3apsi/i IPU PELICHUH (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (PU3NUECKUE SBICHHS (TIPOLECCH) M OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJISIDHO-KUHETUYECKOM TEOPUM CTPOEHMS BEIECTBA M JJIEKTPOAMHAMMKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JABWKEHHE, CBOOOJHOE NaJeHUE TeJ, JBM)KEHUE IO OKPYXKHOCTH,
MHepIMs, B3auMojieiicTBue Tel, 1uddysus, OpOyHOBCKOE ABMKEHUE, CTPOSHHE KUAKOCTEH M TBEPABIX TET,
n3MeHeHne o0bEMa TeJl MPU HarpeBaHuM (OXJIAXKICHHH), TEIUIOBOE PaBHOBECHE, UCTIApPEHHE, KOHICHCAIIUS,
IUIABJICHUE, KPUCTAJNIM3alus, KWUIIEHHWE, BIAXXHOCTb BO3/lyXa, IIOBBIIICHUE JaBJICHHUA Ta3a IPU €ro
HarpeBaHUM B 3aKPbBITOM COCYZE, CBs3b MEXAYy IlapaMeTpaMHM COCTOSHMsS Trasza B H30IpoLeccax,
JJIEKTPU3ALHKS TEJl, B3AaUMOJICHCTBHE 3apsI/I0B;

ONKCHIBATh MEXAHMUYECKOE JABM)KEHHE, HCIOJIb3YS (PU3MYECKHE BEIMYMHBI: KOOpAMHATA, MYTb,
IIepeMEICHUE, CKOPOCThb, YCKOpPEHHMEe, Macca Tella, CHJla, HMITYJIbC Tela, KHHETHYeCKas JHEPIus,
NOTEHIMAJIbHAsl YHEepPrus, MexaHuuyeckass paboTa, MeXaHMUYecKash MOILHOCTb; IPU ONUCAHUU IPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYUH, UX O003HAUEHUs M EIUHHULBI, HAXOIUTh
(b opMyIibl, CBSI3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIMUMHY C JPYTUMHU BETUYUHAMU;

ONKCHIBATh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBJICHHUS, HCIONB3Yys (U3HUECKUE
BEIIMYUHBI: JaBJICHUE Tra3a, TEMIEpaTrypa, CpedHsAs KUHETHUYECKas HHEPrus XaOoTHYECKOrO JBHUYKEHUS
MOJIEKYJI, CPEIHEKBApaTUYHAsI CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3Heprus, pabota
ra3a, KoO3QpQUIUEHT MOJE3HOTO IEHCTBUS TEIJIOBOTO JABHUraTelNsl; IPU OMUCAHUM MPABHIBHO TPAaKTOBATh
(¢u3NYeCKUii CMBICI HCHOJB3YEMBIX BEIWYMH, UX OOO3HAUEHHUS U E€IUHUIIBI, HAXOIUTh (QOPMYJIbI,
CBSI3BIBAIOIME JTAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMUUHAM;

OIMCHIBAaTh M3YYEHHBIE DIEKTPUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE SIBIECHHUS (IIPOLIECCHI),
UCHOJIB3YSl (PU3MYECKHE BEIMUYMHBI: AIEKTPUUYECKUI 3apsl, AJIEKTPUYECKOE I0Jie, HANPSKEHHOCTh IOJIA,
MOTEHIIMAJ, pPa3HOCTh MOTEHLMAJOB; IPU OINUCAHUM MPABUWIBHO TPAKTOBAaTh (PUINUYECKUN CMBICI
UCMOJb3yEeMbIX BEJIWYHMH, UX OOO3HAYEHMS M €IUHMIIbI;, YKa3bIBaThb (OPMYJIbI, CBS3bIBAIOIIME ITAHHYIO
(GU3NYECKyI0 BETMUNHY C IPYTMMHU BEJIMYMHAMU;

aHAJIM3UPOBATh (PU3NYECKUE MPOLECCHl U SIBICHHUS, UCHOJIB3YS (DU3MUYECKHE 3aKOHbI M MPUHLIUIIBL:
3akoH BcemupHoro tiarorenus, I, II u III 3akonel HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKON JSHEpIuH,
3aKOH COXPaHEHUs UMITYJIbCa, IIPUHLIUII CYIIEPIIO3ULIMK CUJI, IPUHIUII PAaBHOIIPABUS MHEPLHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHUS BEIECTBA, T'A30BbIE 3aKOHBI, CBA3b CPEIHEU
KHHETHYECKOW HSHEPTUM TETUIOBOTO JBM)KCHHS MOJICKYJI C aOCOJIOTHOW TEeMIEpaTypoi, TMEpBBIA 3aKOH
TEPMOJVHAMUKH, 3aKOH COXPAaHEHUS OJJIEKTPUYECKOro 3apsaa, 3akoH KyloHa, mpu 3TOM pa3nudarhb
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTW4YecKoe BBIpaKEHHE M YCIOBHs (IpaHHIbI, 00JacTi)
IIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE IPUHLIUIIBI IEUCTBUS MAILIUMH, TPUOOPOB U TEXHUUYECKUX YCTPONCTB; pa3andarh
yCIIOBUS UX 0€30MaCHOT0 UCIIOIb30BaHUS B IOBCETHEBHOM JKU3HU;



BBITIOJTHATH AKCIIEPUMEHTHI 10 UCCIEI0OBAaHUIO (PU3NYECKUX SIBJICHUHN U MPOLIECCOB C UCMOIb30BAaHUEM
MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MpU 3TOM (OPMYIHPOBATH MpoOsIemMy/3agady M THUIOTE3y y4eOHOTO
SKCHEPUMEHTa, COOMpaTh YCTAHOBKY U3 TPEAJIOKEHHOTO O00OpYHOBaHMs, NPOBOJUTH OIBIT H
(bopMyIHMpOBATH BBIBOJKI;

OCYILIECTBIISITh TPSIMbIE W KOCBEHHbIE H3MEpeHUs (PU3NYECKUX BEIMYMH, MPH STOM BHIOHMpAThH
ONTHUMAJIBHBINA CLIOCOO M3MEPEHUS U UCIIOJIb30BAaTh U3BECTHHIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHUII;

UCCIIEIOBAaTh 3aBHCUMOCTH MEXAY (HU3NYECKUMHU BEIMYMHAMH C HCIOJIB30BAHUEM IPSIMbIX
M3MEPEHUH, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYCHHON 3aBUCUMOCTH
(bu3NUeCcCKUX BEJIWYMH B BHJIEe TaOIUI U IpaUKOB, eIaTh BBIBOJIBI 110 pe3yIbTaTaM HUCCIIETOBAHMUS;

coOmoAaTh mpaBuia Oe30MmacHOro Tpyda HpU TMPOBEACHHWU HCCIENOBaHUI B paMKax ydeOHOro
OKCHEPUMEHTa,  Y4eOHO-HCCIEIOBATENbCKOH M TPOEKTHOM  JESATENBHOCTH C  HCIOJBb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 00OPYAOBaHUS;

peuiath pacy€THbIC 3a/1a4M ¢ SIBHO 3aJaHHON (PU3UYECKON MOJENbI0, UCIONIbB3YS (PU3NUYECKHE 3aKOHbI
Y MPUHIUIBI, HA OCHOBE aHAJM3a yCJIOBHS 3a/1a4dl BHIOMPATh (PU3HUECKYIO0 MOJIEINb, BBIICIATh (PU3NUECKHEe
BEJIMYMHBI U (OPMYIIBI, HEOOXOMUMBIE AJsl €€ pelleHus, MPOBOAUTh PAcYEThl M OLCHUBATH PEATbHOCTD
MOJTyYEHHOTO 3HaYCHHS (PU3NIECKON BETMUHHBL;

peliaTh Ka4YeCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUYECKU HETIPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUI
C OTMOPOIl Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHHUS,

WCTIOJB30BaTh TP PEHICHUH Y4eOHBIX 3aJad COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJOTUU IS
MONUCKA, CTPYKTYPHPOBAHHUS, WHTEPIPETAIMA W TIPEACTABICHUS YYeOHOH W HAayYHO-TIOMYJISIPHON
uH(pOpMallUY, TONYYEHHOM U3 pAa3IMYHbIX HCTOYHUKOB, KPUTHYECKH AaHAIU3UPOBATH IOIY4aeMYIO
nHpopMaIuio;

MPUBOANTH TMPHUMEPHl BKJIAZA POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-(DU3MKOB B DPa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHUE 3HaHWUS MO0 (U3MKE B IOBCEAHEBHOW MKHU3HU i1 OOeCredeHHUs
6e30macHOCTH MpU 00pallleHuu ¢ TPUOOpaMu U TEXHUUYECKUMU YCTPOUCTBAMU, IJII COXPAHEHHS 3J0POBBS U
COOJIIOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpere;

paboTaTrh B TpyIIe C BHITOJHEHUEM PA3IUYHBIX COUMAIBHBIX POJIEH, INIAHUPOBATh pabOoTy TPYIIIHI,
palMoHANIBHO pacHpeAessaTh O0A3aHHOCTU M IUIAHUPOBATh JAEATENBHOCTh B HECTAaHJAPTHBIX CHUTYAIHX,
aJIeKBAaTHO OIIEHUWBATh BKJIAJ] KKIOT0 U3 YUaCTHUKOB I'PYIIIBI B PELICHUE paccMaTprUBaeMOil MpoOIeMbl.

K xonmy oOyuyenns B 11 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM ypPOBHE JTOJDKHBI OTPaXKaTh
Cc(OPMHPOBAHHOCTH y O0YJAFOIINXCS YMEHUH:

J€MOHCTPHPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKH B (OPMHPOBAHUU COBPEMEHHOW HayyHOU
KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOW TEXHHMKH U TEXHOJIOTUH, B IPAKTUYECKOH NeATETbHOCTH JIIOICH,
[EJIOCTHOCTh ¥ €MHCTBO (pr3MUecKol KapTHHBI MUPA;

YUUTBIBATh TPAHHIBI TPUMEHEHUS W3YYEHHBIX (U3NUYECKUX MOJENCH: TOYECUHBIH AIIEKTPHUYECKHUH
3apsij, Jyd CBETa, TOUCUHBIM UCTOUYHUK CBETA, sI€pHAsi MOJEIb aTOMa, HYKJIOHHAs MOJIelb aTOMHOIO si/ipa
IIPU peUIeHnH PU3UYECKUX 3a]a4;

pacro3HaBaTh (PU3MUYECKHE SBJICHHS (MPOIECChI) M OOBSICHATH WX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHU ¥ KBAHTOBOW (DM3UKHU: DIIEKTPHUYECKAsl POBOJIUMOCTD, TEIIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE JEHCTBHsS TOKa, B3aMMOJEHCTBME MAarHUTOB, DSJEKTPOMArHUTHAs MHIYKIUS, JeicTBHe
MarHUTHOTO T0JI1 HAa MPOBOJAHUK C TOKOM M JIBWXKYIIMUCS 3apsij, dJIEKTPOMAarHUTHbIE KOJeOaHUs U BOJIHBI,
MPSIMOJIMHENHOE pacHpOCTpaHEHUE CBETa, OTpa)keHHe, IMperoMieHHe, HHTephepeHuus, Iudpakuus u
MoJiIpu3alusl cBeTa, Jucrepcusi ceeta, (poroanexrpuueckuil r3¢dekt (potoaddexr), cBeToBOE AaBieHuE,
BO3HUKHOBEHHUE JIMHEWYATOr0 CIIEKTpa aToMa BOAOPOa, ECTECTBEHHAs: U MCKYCCTBEHHAs paIMOaKTHBHOCTD;

ONMCHIBaTh  HM3y4YEHHbIE CBOMCTBAa  BellecTBa  (DJIEKTPUUECKHE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPHUYECKYIO TIPOBOAMMOCTh PA3IMUHBIX CPE) W JICKTPOMATHUTHBIC SBICHHS (TIPOLIECCHI), HCIOIB3YS
(bu3nvecKre BENWYMHBL: JICKTPUYSCKHNA 3apsijl, CHJIa TOKa, DJIEKTPUYECKOE HAIPSDKEHUE, AIIEKTPHUECKOe
COIPOTHBIIEHUE, PA3HOCTh MOTEHIIMATIOB, MIIEKTPOABIDKYINAs CHia, pabdoTa TOKa, MHIYKIHS MarHHUTHOTO
noJsi, cuia Amnepa, cuia JlopeHna, HHAYKTUBHOCTh KaTYIIKH, SHEPIUs SJIEKTPHUUECKOTO0 U MArHUTHOTO



IoJIe, mepuoJ M yacToTa KojeOaHMi B KosieOaTelnbHOM KOHTYpeE, 3apsiji W CWila TOKa B Ipolecce
rapMOHUYECKUX 3JEKTPOMArHUTHBIX KoseOaHWH, (OKyCHOE pacCTOSIHME M ONTHYECKas CUJa JIMH3bI, MPU
ONMCAaHUM TMPABHIBHO TPAKTOBATh (PU3UUECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, MX OOO3HAYCHUS U
€IMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUMHY C IPYTUMHU BEIMYMHAMU;

OIMCHIBATh M3YYEHHBbIE KBAHTOBBIE SBJIECHUS M HPOLECCHl, MCIOJB3YS (PU3MUECKUE BEIMYUHBIL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U 4acTOTA CBETA, SHEPIUs U UMIYJIbC (HOTOHA, EPUOJ
MOJTypactiaga, SHEPTHsl CBA3M aTOMHBIX sIEp, MPH ONKUCAHUHM MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICH
UCTOJBb3yEeMbIX BEJIWYHMH, WX OOO3HAYCHHMS M EIUHMIBI, YKa3bIBaTh (POPMYIbI, CBS3BIBAIOILINE JaHHYIO
(bU3NYECKyI0 BEIMUYMHY C APYTMMHU BEIMYMHAMU, BBIYUCIISATH 3HaYeHNE (PU3MUECKON BETUYHMHBI;

aHAJM3UPOBATh (PU3MUECKUE MPOLIECCHl U SBJIECHUSA, UCHONb3YysA (PU3NYECKHE 3aKOHbl M MPUHLUIIBL:
3akoH OMma, 3aKOHBI MOCJIEI0BATENbHOTO U MAPAJUIENbHOIO COEAMHEHUs NPOBOJHUKOB, 3aKOH J[KOyms—
Jlenna, 3aKOH 3JEKTPOMAarHUTHOM MHAYKLUH, 3aKOH INPSMOJIMHEHHOTO PACIPOCTPAHEHUsI CBETA, 3aKOHBI
OTPaKEHMsI CBETa, 3aKOHBbl IIPEJIOMIJICHUs CBeTa, ypaBHeHHME OMHIUTeHHa i ¢orodddexra, 3aKoH
COXPAHEHMsI SHEPrUM, 3aKOH COXPAHEHHsS UMILYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsja, 3aKOH
COXPAaHEHHs MaccoBOI'O YHCIa, IocTysaTel bopa, 3aKOH paJuoakTHBHOIO paclaja, Mpu TOM pa3inyaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPAKEHHE M YCIOBHUA (TpaHMIbI, 00JacTH)
IPUMEHUMOCTH;

OIpeJIeNIATh HAlPaBJICHNUE BEKTOpa MHAYKIIMM MarHUTHOTO I10JIs TPOBOJIHUKA C TOKOM, CHJIbI AMIiepa
u cuiibl Jlopenna;

CTPOMUTH U OIMCHIBATh N300pakeHUE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKON JIMH301;

BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3MUECKUX SBJICHUN U MPOLIECCOB C UCIOJIb30BaHUEM
IOPSMBIX U KOCBEHHBIX M3MEpPEHMii: MpH 3TOM (OpMYIMpPOBATH MpobiieMy/3aqadyy M THIIOTE3Y y4yeOHOTro
OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 TIPEAIOKEHHOTO OOOpYHOBaHHS, TPOBOIAUTH OIBIT U
(hOopMyIIMPOBATH BBEIBOJIBI;

OCYILLIECTBIIATh MpPSMble M KOCBEHHbIE H3MepeHHUs (U3NYECKUX BEIMYHMH, NPU 3TOM BbIOMpPAThH
ONTUMAJIbHBIN CIIOCO0 MU3MEPEHHUs U UCII0Ib30BaTh U3BECTHBIE METO/Ibl OLIEHKU MOIPEIIHOCTEN U3MEPEHUH;

HCCIIEIOBAaTh 3aBUCUMOCTH (PM3NYECKUX BEIMYMH C UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN: MPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yNAbTATHI MOJYYCHHON 3aBUCUMOCTH (DU3MYECKHX BEITMYMH B
BUjie TabIuIl U TpadUKOB, 1€1aTh BBIBOABI 110 pe3yJIbTaTaM UCCIIeI0BaHUS;

cobmoaTh npaBuia O€30MacHOro TpyAa HpU MPOBEACHUU HCCIEOBaHMM B paMKax y4eOHOro
SKCIIEPUMEHTa,  y4eOHO-HCCIEAOBATEIbCKOM M  IMPOEKTHOM  JEATEIbHOCTH C  HCIOJIb30BaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BaHMUS;

pemaTh pacy€THbIE 3a/1a4M C SBHO 33JaHHOM (U3UUECKON MOJEINbI0, UCHOb3Yd (PU3NUECKUE 3aKOHBI
U TIPUHLIUIIBL, HA OCHOBE aHajIM3a yCJIOBMA 337aYd BHIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATh (hU3UUYECKHe
BEIMYMHBI ¥ (OPMYIIBI, HEOOXOMUMBIE /sl €€ pelIeHus, MPOBOAUTh PACYETHl M OICHUBATH PEATHHOCTD
MOJIYYEHHOT0 3HAaUeHUs (PU3HUECKON BEINYUHBI;

pemaTh KadyeCTBEHHbBIE 33/1a4i: BHICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHBYIO LIEIOUYKY PACCYXIAECHUMN
C OIOPOM Ha N3yUEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHMUS;

WCIIOJIb30BaTh MPHU pEHIeHWH Y4YEeOHBIX 3a7a4 COBPEMEHHbIE HMH(OPMALMOHHBIE TEXHOJOTUHU IS
MOMCKA, CTPYKTYpUPOBAaHMS, HWHTEPIpPETAUd M MPEACTaBICHHUs y4eOHOW U HAyYHO-HOIYJISPHOU
uHbOpMalUY, TOJXYYEHHOW U3 pa3IMYHbIX HCTOYHHUKOB, KPUTUYECKH AHAJIM3UPOBATh IMOIy4aeMyIO
nH(pOpMaIINIO;

OOBSICHATh MPUHIUIIBI JACHCTBHS MAIINH, TPHOOPOB W TEXHUYECKUX YCTPOMCTB, Pa3IN4aTh yCIOBHUS
nx 0e30MacHOro MCIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH,

NPUBOAMUTH MPHUMEPHI BKJIA/Ja POCCHUICKMX U 3apyOeKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAHMUA MO0 (U3MKE B TOBCEAHEBHOW KHU3HU s oOecnedyeHus
0e30MmacHOCTH Mpu o0palleHnuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, JUISl COXPaHEHUS 3/I0pPOBbS U
COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKpPYKalollel cpeie;



paboTaTh B IpyMIe C BBIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MIaHUpOoBaTh padOTy IpYyMIIbI,
paloHaIbHO pACIpeaessaTh OOS3aHHOCTH M IUIAHUPOBATh JESATENIbHOCTh B HECTaHIAPTHBIX CUTYalHAX,

aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOTO M3 YYaCTHUKOB I'PYIIIBI B PELICHUE PACCMaTPUBAEMOi TPOOIIEMBI.
TEMATHUYECKOE INTAHUPOBAHUE

11 KJIACC
KosunuecTBO 4acoB DJIeKTPOHHbBIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM Konrpoabnbie IIpakTnuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbl padoThI padoThl
pecypchl
Pazpen 1. JIEKTPOJAUHAMUKA
M .
1.1 3;;?: T:Jaerﬁfiiaﬁ 9 1 2 bromiorexa LIOK
’ p https://m.edsoo.ru/7f41c97¢
WHTYKITHS
Wroro no pazneny 9
Pasznea 2. KOJIEBAHUS U BOJIHbBI
M
2.1 3HZ§:H:;Z?I;:;§H€ 9 1 bubmorexa HOK
’ P https://m.edsoo.ru/7f41¢97¢c
KOJIeOaHus
M
22 3HZE:HZI;?;$?§W 8 1 bubnuorexa LOK
' p https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bubnnoreka IIOK
2.3 @) 13 2
frraKa https://m.edsoo.ru/7f41c97¢c
Uroro no pazueny 30

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OcHOBBI
31 CIIEIUAIbHOMN 4 bubmuorexa [JOK
' TEOpUn https://m.edsoo.ru/7f41c97c
OTHOCUTENIbHOCTH
Hroro no pazneny 4

Pa3znea 4. KBAHTOBASA ®U3UKA

41 DneMEeHThI 6 bubmuotexa [JOK
' KBAHTOBOU OITUKU https://m.edsoo.ru/7f41c97¢
4.2 Ctpoenue atoma 3 bubmorexa [OK
) P https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4. A 1
3 TOMHO® PO 8 https://m.edsoo.ru/7{41c97¢c
Hroro no paszneny 17

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

OIEMEHTHI
aACTPOHOMUU U

5.1

6

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97¢c
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acTpo(U3UKH

Hroro no pazgeny 6

Pa3nesa 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 Oo6oOmaromee ) bubnuorexa [{OK
’ MTOBTOPCHHE https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 2
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO
YACOB 11O 68 3

I[TPOTPAMME



https://m.edsoo.ru/7f41c97c

KAJIEHJAPHO- TEMATUYECKOE IINTAHUPOBAHUE
C YKA3AHUEM KOJIMYECTBA YACOB, OTBOAUMbIX HA OCBOEHME KAX,0M1 TEMbI

Kpatkue 0003HaueHus:
Y4ueonuk — Ousnka. 11 knacc: yueOHUK 15 001ieoOpa3oBaTeabHbIX opranu3aiui (6a3oBsiii ypoBens) / .5, Mskumes, b.b. byxosues, B.M.
Yapyrun; nopg pea. H.A. IlappentseBoii. — M.: IIpocBemienue, 2020. — 432 c.
C6 — I'pomuera O.1. Coopuuk 3agad o ¢usuke. 10-11 . k yueonukam I'.5. Mskumesa u ap. «®usuka. 10, 11 knacey, M.: U3narenscTtBo
«Ox3ameny, 2018.

Kou- JlaTa npoBenenust
e Tema BO JlomamHee 3aanue
n/n Ypoka 4acoB ILnan dakrt
OCHOBBI JJIEKTPOIUHAMMUKMU (9 1)
MarauTtHoe moJie (5 4)
1. |1. [Maruurtsnoe nose. MHAYKIIMS MarHUTHOTO MOJISL. 1 § 1, c. 5-10, yop. c. 10
2. |2. |JlabopaTtopHas pabota Ne 1 «HabmromeHue qeHCTBUSI MATHUTHOTO TOJIST HA TOKY. 1 § 1, c. 5-10, Bompocsi c. 10
3. |3. |Cuna Amnepa. 1 § 2, 3* c. 11—19,
ymp. c. 16, 3an. Al c. 19
4. |4. |HdeiicTBHe MarHUTHOTO MOJISl HA IBIDKYITYIOCS 3apspDKeHHYI0 yacTuily. Cuiia Jlopenria. 1 §4,5*%c. 20-26, ymp. ¢. 23
5. |5. |MaruurtHble CBOMCTBA BELIECTBA. 1 § 6 c. 27-30, Bonpocsl c. 30
JIeKTPOMArHUTHAasI HHAYKIMA (4 1)
6. |1. |DnmexkTpoMarHuTHas HHAYyKIHSA. MarauTHbii noTok. [Ipasuno Jlenia. 3akon 1 §7,8,9%c.31-41,
3JIEKTPOMArHUTHON MHIYKIUU. ymp. c. 34
7. |2. |Jlabopatopnas padota Ne 2 «M3yueHue siBIEHUS dJIEKTPOMArHUTHON UHIYKIII. 1 §7,8,9%c.31-41,
ymp. c¢. 39, 42*
8. |3. |/IBnenue camomHAYKIMU. IHIYKTUBHOCTb. DHEPIUsi MArHUTHOTO MOJIS TOKA. 1 § 11, 12* c. 47-52,
3an. 1-3 c. 52.
IToaroToBka K KOHTPOJIBHOMN
paboTe: MOBTOPUTH IM1aBy 1,2
c.
5-52
9. |4. |KoHTposbHas paboTta 1o teme «JIEeKTPOMArHETH3IM. 1 He 3anano.




KOJIEBAHMSA U BOJIHbBI (17 1)

Mexannueckue Kojedanus (3 9)

10. |1. |CBobGonnblie kosieOanus. 'apMmoHnYecKre KOneOaHusl. 1 § 13, 14, 15% c. 53-68,
ymp. c. 58, 65
11. (2. |JIaGopaTtopHas pabota Ne 3 «OnpeneneHne yCKOpEeHUs: CBOOOTHOTO MAJCHHUS TPH 1 § 13, 14, 15* c. 53-68,
ITOMOIIIM MasITHUKA). 3a1. 1,2 c. 68
12. [3. |3aryxarouye U BEIHYKIEHHBIE KojieOaHus. Pezonanc. | 1 [§16c.69-73, Bonpocs c. 73
DJIeKTPOMArHUTHBIE KoJIe0aHud (6 1)
13. [1. |CBoOoaHBIC 3NIEKTPOMArHUTHBIE KOJieOaHus. [ 'apMOHUYECKHUE AIEKTPOMArHUTHBIS 1 § 17, 18%*, 19, 20* c. 74-85,
KosiebaHus B KosiebarenbHOM KOHType. Popmyia TomcoHa. yop. ¢. 76, 82,3an. 1,2 c. 85
14. |2. |llepemeHHbIN AIEKTPUUECKHUN TOK. Pe3UCTOp B LIeNM IEPEMEHHOTO TOKA. 1 § 21 c. 86-90, ymp. c. 90
15. (3. |KonaeHcaTop u KaTyllika UHIYKTUBHOCTH B IIENIH IEPEMEHHOTO TOKa. 1 § 22* c. 91-95, Bonpockl c. 95,
yop. ¢. 95
16. (4. |Pe3oHaHC B 2JICKTPUICCKOMN TICTIH. 1 § 23, 25% ¢. 96-97, 101-104,
3ag. 1-4 c. 100
17. |5. |I'enepartop nmepeMeHHOro TOKa. TpaHcdopmaTop. 1 %126 c. 105-108, 3an. 1,2 c.
5
18. [6. |IIpou3BojacTBO, Iepenaya u MOTpedIeHNUEe FICKTPUICCKON SHEPTUH. 1 %127 c. 109-112, 3an. 3-5, c.
5
Mexannueckue BOJHBI (3 1)
19. (1. |BosiHOBBIE siBIEHUS. XapaKTEPUCTUKH BOJIHBI. 1 § 29,30* c. 116-124,
Borp. ¢. 121
20. |2. |3ByKOBBIC BOJIHBI. 1 § 31, 32% c. 125-130,
ymp. c. 130
21. |3. |Unurepdepentus, nudpakins 1 MONSIPU3ALNST MEXaHHUECKUX BOJH. 1 § 33, 34%c. 131-139,
3an. 1-3 c. 139
JIEKTPOMAarHMTHBIE BOJIHBI (5 1)
22.|1. |DneKkTpoMarHUTHOE MoJje. DJIeKTPOMarHuTHas BOJHA. 1 § 35, 36* c. 140-150,
ymp. c. 145, 150
23. [2. |[U3ob6perenue paano A. C. [lonoseim. [punHimns! paauocsszu. Mogynsius u 1 § 37,38*c. 151-156,
JIETEKTUPOBAHHE. ymp. c. 154
24. 3. |CaoiicTBa 3J€KTPOMarHUTHBIX BOJIH. PactipocTpanenue paanoBoiH. Paguonokanusi. 1 § 39, 40%* c. 157-162,
ymp. ¢. 159, 162




25. |4. |l[lonsiTue o TeneBuaeHUU. Pa3BUTHE CPEACTB CBA3H. 1 §41,42 c. 163-167, 3an. 1-4
C.
169, noxnanel c. 165, 167.
[ToaroroBka K KOHTPOJILHOM
paboTe: TOBTOPUTH TJ1aBy 3-6
C.
53-167

26. |5. |KonTposbHas pabota no reme «KonebaHus U BOJIHBD). 1 He 3anano

OIITUKA (17 u)
CgeroBble BOJIHbI. ['eoMeTpuyeckasi u BosiHOBasi onTuka (10 u)

27. 1. |Cxopocrts cBera. I[Ipunnun ['toiirenca. 3akoH OTpaskeHHs CBETA. 1 BBesicHueE, § 44, 45, 46* c.
170-
178, ynp. c. 175, 3an. 1-3 c.
178

28. 2. |3akoHbl npesioMyieHus cBeTa. [lomHoe oTpakeHue cBeTa. 1 § 47, 48, 49%* ¢. 179-190,
yop. ¢. 182, 186

29. 3. |JlabopatopHas pabota Ne 4 «M3mepeHue moka3aress IPeIOMIICHHUS CTEKIIay. 1 § § 47,48, 49* ¢. 179-190,
3an. 1-4 c. 189

30. |4. |JIunzel [loctpoenue nzobpaxkenuii B muu3ze. Dopmyrna TOHKOM JTHH3BL. Y BEIMYCHHE 1 § 50, 51, 52%* ¢. 191-202,

JINH3BL. ymp. c. 196, 3ax. 3-5 c. 202

31. |5. |Hucnepcus cBeta. UnTepdepeHnius crera. 1 § 53, 54, 55% ¢. 203-212,
ymp. c. 205, 210

32. |6. |dudpaxuus cBeta. AudpakironHas peméerka. 1 § 56, 57*, 58, 59* ¢. 213-224,
ymp. c. 220, 3ax. 1, 2 c. 224

33. |8. |JIaboparopnas padota Ne 5 «Onenka nHGOPMAIIMOHHON EMKOCTH KOMITAKT-IHCKA 1 § 56, 57*, 58, 59* ¢. 213-224,

(CD)». 3a1. 5,6c¢.224

34. |9. |Pemenue 3anay no reme «MHTEphepeHINs U AUPPAKIIHS CBETaY. 1 § 56, 57*, 58, 59* ¢. 213-224,
ymp. c. 224

35. |10. |IIonepe4yHocTs CBETOBBIX BOJH. [lonspusanus cera. 1 § 60 ¢.225-228,ynp. c. 227

HN3ayuyenue u cnekTpsl (3 4)
36. |1. |Buasl uznyuenuii. Ucrounuku cBera. CieKTphl U CIEKTPAIbHBINA aHAIH3. 1 § 66, 67 c. 246-253,

BOIp. .248, 253




37. (3. |llIxana 3neKTpOMarHUTHBIX BOJIH. 1 § 68 c. 254-258, Bomip. H

JIOKJIabl €. 258
OcHOBBI clIEHAJIBHOI TEOPHUH OTHOCUTEIBHOCTH (4 1)
38. |1. |3akoHBI JIEKTPOIMHAMUKY U IPUHIIUIT OTHOCUTENbHOCTHU. [locTynaTsl Teopun 1 § 61, 62 c. 229-235,
OTHOCHUTEJIbHOCTH. yrp. ¢. 235

39. |2. |OCHOBHBIE CIIEICTBUS U3 TIOCTYJIATOB TEOPUU OTHOCUTEIHLHOCTH. 1 § 63 c. 236-238, ymp. c. 238

40. (3. |DneMEeHTHI peISTUBUCTCKOMN TUHAMUKH. 1 § 64, 65* c. 239-245,
3an. 1-3 c. 244.
IToaroroBka K KOHTPOJIBHOMN
paboTe: MOBTOPUTH IIIaBY 7-
9c. 170-258

41. |[4. |KouTtpomabHas pabota nmo reme «OnTukKay. 1 He 3apano

KBAHTOBAS ®U3UKA (17 u)
CeeToBble KBaHTHI (4 1)

42. |1. |CetoBbie kBaHTBI. POTOAD(DEKT. 1 BBeJIeHHE, § 69, c. 259-265,
BoIIp.C. 265

43. |2. |[Ipumenenue dpotorddekra. Doronsl. KopnyckyasipHO-BOTHOBON Ayallu3M. 1 § 70, 71 c. 266-271,
yop. ¢. 271

44. |3. |JlaBneHue cBeTa. XMMHUUECKOE JICHCTBHE CBETA. 1 § 72,73% c. 272-278,
3an. 3-5 c. 277

45. |4. |Pemenue 3amau o reMe «CBeToBbIe KBaHTHL. POTOd(hDEKTY. 1 § 72, 73% c. 272-278,
3an. 6-7 c. 278

Atomuasn ¢pusuka (3 4)

46. |1. |Crpoenue atoma. OnbiTel Pesepdopna. 1 § 74 c. 279-283, Bomp. ¢c. 283

47. |2. |KsantoBble noctynarsl bopa. Mozaens atoma Bonopoza o bopy. 1 § 75 c. 284-288, ynp. c. 288

48. 3. |Jlazepsl. 1 § 76, 77* c. 289-298, ymp. c.
293, 3an. 2 c. 297

dusuka aTOMHOro siapa (8 u)
49. |1. |CrpoeHue aTOMHOTO siJipa. SlaepHble CUIIbl. DHEPTUs CBSI3U ATOMHBIX SIIED. 1 § 78, 79*, 80, 81* c. 299-309,

ymp. c. 302, 309




50. |2. |PagmoakTuBHOCTH. BUABI paqnoakTUBHOTO U3ITY4YEHHUS. § 82, 83* c. 310-317,
ymp. c. 317
51. |3. |3axoH paauoakTuBHOTrO pacnaza. [lepuon nomypacnana. § 84, 85* c. 318-322,
ymp. c. 320, 3an. 1, 2 ¢. 322
52. |4. |Metoapl HAOIIOACHHS U PETUCTPAIIUHU JIEMEHTAPHBIX YaCTHII. § 86 c. 323-326, Bonp. c. 326
53. |5. |HckyccTBeHHast paluOaKTUBHOCTD. S/IepHBIEC PEaKIiu. § 87 c.327-331, ynp. c. 331
54. |6. |Hdenenue sanep ypana. Llennas peakuus neineHus. SAaepHblil peakTop. § 88, 89 c. 332-339,
ymp. c. 336, 339
55.|7. |Tepmosinepubie peakiuu. [IpuMeHeHNE SACPHON SHEPTHH. § 90, 91%*, 92, 93*c. 340-350,
3am. 1,2 c. 343
56. |8. |buonoruueckoe AeMCTBUE paUOAKTUBHBIX U3ITyUYECHUH. § 94 c. 350-352,
BoOIp. C. 352
DyieMeHTapHble YACTHIHI (2 )
57. |1. | Tpu atana B pa3BUTUN PUUKH HIEMEHTAPHBIX YacThIl. OTKPBITUE TO3UTPOHA. § 95, 96, 97*, 98 c. 353-364,
AHTHYACTHIIBL. Bomp. c. 356, 358, 360, 364.
[ToaroroBka Kk KOHTPOJIBHOM
pabote: mOBTOPUTH r1aBy 10-
13 c. 259-364
58. |2. |[KontponbHas pabora o teme «KBaHTOBast pU3nKa». He 3agano
ACTPOHOMMHA (6 1)
Coaneunas cucrema (2 4)
59. |1. | Bugumblie nmxeHust HeOecHbIX Tell. 3akoHbl Kemnepa. Cuctema 3emus-Jlyna. § 99, 100 c. 365-373,
Borp. ¢. 370, 373
60. |2. | ®uzuyeckas mpupoja miaHeT u Majibix Tes1 COTHEUYHON CHCTEMBI. § 101 c. 374-378,
ymp. c. 378, noxnansl c. 378
CogHue u 3Bé31bI (2 4)
61. |1. |Comnnue. § 102 c. 379-383, Bomp. c. 383
62. |2. |OCHOBHBIE XapaKTEPUCTUKH 3BE31]. DBOIIOIMS 3BE3/: pOXKIACHHE, KU3Hb U CMEPTh § 103, 104*, 105 c. 384-393,
3BE3N. ymp. ¢. 387, 391

Ctpoenue Beesiennoii (2 1)




63. |1. [Muneunsrii [Tyts — Harra [anaktuka. [anakTukm. § 106, 107 c. 394-401,
ymp. c. 396, 401

64. |2. |Ctpoenue u 3Bomonus BeeneHHOM. § 108, 109 c. 402-407,
ymp. c. 405, 3ax. 1-3 c. 407

INIOBTOPEHHUE (2u)

65. |1. |Enunas ¢pusznueckas KapTHHA MUPA. c. 408-412

66. |2. |Enunas ¢usuveckas kapTHuHa MUpa. c. 408-412

67- Peszepn




