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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom deaepaaTbHon
paboueiil mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0Opa3oBaTesibHbIE IPOrPaMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMBbIM JMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb peaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4YCHUs (U3UKU HA YPOBHE CpEIHEro oOIIero oOpa3oBaHus, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: JTMYHOCTHBIE, METANpeIMETHbIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IPEMETHBIC PE3YNIbTATHI 10 TO1aM O0YUYCHHUS;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay» 1Mo rogam o0yueHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
NpPUMEHEHNE PU3NYECKUX 3HAHUHN ONPEEeNIsIeT XapaKTep U pPa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3aJJaHHBIMH CBOWCTBaMHM U Ipyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAyYHOW KapTHHBI MUpAa 00ydYaromuxcs, B (OpMUPOBAHHWE YMEHUN HPUMEHSTH
Hay4YHBIA METO]I TO3HAHUSI IPU BBIMOJIHEHUN UMHU Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY kypca (hu3ukH 1751 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peanuzaiysi IpearnosaraeT UCIoIb30BaHHEe T'yMaHUTapHOTO
noTeHIHana (GU3NIecKoi HayKH, OCMBICTICHHE CBSI3U Pa3BUTHUS (PU3HMKU C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonozcusayuu peaau3yercsi MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYXIeHUs MPoOIeM palliOHAIBLHOTO MPUPOOOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPaHUIAX MPUMEHUMOCTH TEOPHM, IJI ONUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PHU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS Yy4YaCTHHUKaMU 0O0pa3oBaTEIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHSATh U3YUEHHBIEC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3fielia Kypcea,
TaKk U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyromume BhIOOpa (DU3WYECKONW MOJENTH Il CUTYallMH MPAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHEeTa (HU3UKU MU B YCIOBHUSIX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTeCTBEHHO-HAy4YHOro Lukia. B kabuHere ¢usuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3nKe YIeHUYIECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIMIOHHOE 000pYyI0BaHHE.
JleMoHCTpaniioHHOE  000py/I0OBaHWEe (POPMUPYETCSI B COOTBETCTBUU C TPHUHITAIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M OOECHEeUMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsI MCCIEOBAaHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHITAMEHTATHHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.
JlaboparopHoe 00opyAOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIaOOpaTOPHOTO 00OpyIOBaHMUS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:
e (QopmupoBaHue HHTEpeca U CTpPEMJICHUS OOy4yaloUIMXcsd K HaydHOMY H3YYEHHUIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe TMO3HaHUA U (opMHUpOBaHHE
UCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBIICHHSIM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHUE yMEHUN OOBSACHATH SBICHUS C HCIIOIH30BaHUEM (DU3UYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJIOTHIA.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B IpoIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKA 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYJSIPHYIO (PU3UKY, STEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS NPAKTHUUECKUX pELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIIeHMs Pa3IMYHBIX 33Jad C SBHO 3a/JlaHHON (u3mueckoi
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS W TPOBEACHUS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUHN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CpEIHETO OOIIEro 00pa3oBaHUS
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 daca B Henenio), B 11 knacce — 68 yacos (2 vaca
B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA
11 KJIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CynIeprio3uiMi MarHUTHBIX Tojei. JIMHUM MarHUTHOU
nHAyKuuy. KapTuHa TMHUN MarHUTHOM MHYKLIHUH T10JIS1 IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JMHMA MHAYKIMM MarHUTHOTO IOJIS
JUTMHHOTO TIPSIMOTO TPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuwita Amnepa, €€ MOJlyJib M HallpaBJICHHE.

Cwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DIIEKTPOABMKYILASA CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHoW uHaykuuu dapanes.

BuxpeBoe siekTpuueckoe IMoje. DNEKTPOJBMXKYIIass Cuia HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIMH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHUTHOTO TMOJIsl KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4yeckue yCTpOMCTBA M TPAKTUYECKOE TNPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,
AIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JI€MEHTAPHBIX YACTUILI, UHYKIIMOHHAS M€Yb.

Paznen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KO1€0AHUS

KonebarenbHas cucrema. CBoOOJHBIE MexaHMueckue KojeOanusa. ['apmonuueckue
konebanus. Ilepwon, dacrora, ammautyga u (asa konebanuil. I[lpyXMHHBIII MasTHUK.
Matematuueckuii MasTHUK. Y paBHEHUE TapMOHHUYECKUX KojeOanuii. [IpeBparienue sHepruu npu
TapPMOHHMYECKUX KOJICOAHUSX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUS B HJI€ATHHOM
KoleOaTeIbHOM KOHType. AHAJOTUS MEXAYy MEXaHWYeCKUMU U DIEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUHU B UACATHLHOM KoyeOaTeTbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYEeCKUEe KoeOaHusl.
Pe3onanc. BeiHyXI€eHHBIE 2I€KTPOMArHUTHBIE KOJIeOaHNsI.

[lepemennblit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTTYAHOE U JEHCTBYIOIIEE 3HAYCHUE CUITBI TOKA M HATIPSKCHMUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTPEOJIECHHUE AIEKTPUUYESCKOW SHEPTHH.
DKOJIOTUYECKUE PHUCKH TIPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnoiab30BaHus
AJIIEKTPOIHEPTIUH B TOBCEAHEBHOM KU3HHU.

TexHUuecKkrne YCTPOMCTBA M MPAKTHUYECKOE TPUMEHEHHUE: DJIIEKTPUUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Tema 2. Mexanuueckue u 31eKmpoMAazHUMHbIE 60IHbL



MexaHudeckue BOJIHBI, yCJIOBUS pacnpoctpaneHus. [lepuoa. CkopocTs pacnipocTpaHEHUs
U januHa BONHBL [lomepedHble W mMponoJibHbIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBL. YCJIOBHS M3JIy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomaruutHoi BoiHe. CBONCTBA 31€KTPOMArHUTHBIX BOJIH:
OTpaKeHHe, TMpelioMIeHHe, mojsipu3auus, Judpakuus, uHTepdepeHuus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLIEH Cpebl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIECBHU30D,
anTeHHa, Tenedon, CBY-meyn.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpele.
JIyud cBera. ToYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHBI OTpaxeHus cBera. llocTpoeHne M300paKEHUM B TIJIOCKOM
3epKaie.

[Ipenomnenue cBetra. 3akoHBI TMpENOMIIEHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroa MOJHOTO BHYTPEHHETO
OTpaXKEHUS.

Hucnepcus cBeta. CnoxkHbIl cocTaB 6emoro cera. L[ser.

Cobupatonue ¥ paccewBaronie JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX U PACCEHBAIOIINX
nuH3ax. @opmysa TOHKOW JIMH3bI. Y BEJIMYEHHE, 1aBaEMOE JTUH30M.

[Ipenenbl IpUMEHUMOCTH T'€OMETPUUECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepenius cBera. KorepeHTHble UCTOYHUKU. Y CIOBUS
HaOJIIOJICHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JABYX CHH(DA3HBIX
KOTE€PEHTHBIX NCTOYHHUKOB.

Hudpakmus cBera. [udpakiuonnas pemérka. YciaoBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB TIPH MaJIEHUH MOHOXPOMATHUYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHU4YeCcKne YCTpOWCTBA M TPAKTUYECKOE MPUMEHEHHWEe: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TEIECKOT, BOJIOKOHHAS ONTHKA, TU(PAKITUOHHAS PEIIETKA,
MOJISIPOU.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEILHOCTH

I'paHubl NMPUMEHUMOCTH KJIACCHYECKONM MeXaHWkH. [locTynaTel cnenualibHON TEOpuu
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JJINHBI.

DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEH U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOS.

Pa3nen 7. KBantoBas puszuka
Tema 1. Dnemenmot K6aHmMOBOU ONMUKU



®dotonbl. Dopmyna [lnanka cBs3u SHEpruM POTOHA C €r0 YACTOTONH. DHEPTHSI U UMITYJIbC
dortoHa.

Otkpeitie u wuccnepoBanue Qoroadpdexra. Omnbitet A. I'. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa 11 hotodpdekra. «KpacHas rpanuma» dpotodrddekra.

JaBnenue cBera. Onbitel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (hoTorneMeHT, (OTONATUHK,
coJiHeuHas OaTapes, CBETOIUO/I.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapHas
mogens atoMa. Iloctymarer bopa. Vznyyenne u mornomeHnue GOTOHOB MpHU HEpexoje aToMa ¢
OJIHOTO YPOBHS SHEPTUU Ha Ipyroil. Buasl cnektpoB. CeKTp ypoOBHEH 3HEPTrUU aTOMa BOAOPO/A.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Tema 3. Amomnoe aopo

OKCHEepUMEHTHI, JOKa3bIBAIOIIHNE CII0KHOCTb CTPOEHHUS SApa. OTKpBITHE PaMOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo ompeneneHuio cocraBa paaoakTHBHOTO n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3inydeHus. BiusHue painoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTxkpbITHE IPOTOHA U HelTpoHa. HykinoHHas Monens sapa ['eizenOepra—Banenko. 3apsin
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
PaAMOAKTUBHOIO pacnaja.

OHeprus cBs3M HYKJIOHOB B sijipe. SnepHble cuibl. JleekT mMacchl sapa.

Snepusle peakunu. [lenenue u CUHTE3 SAED.

Anepupiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHEKTHUBBI  SIAEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHULI.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHuueckue ycTpoHCTBa M NPAKTHUECKOE NMPUMEHEHHE: 03UMETpP, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Pa3pnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Otansl pa3BUTHS aCTPOHOMUU. [ IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHNE aCTPOHOMUM.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneunas cucrema.

Connine. ConHeuyHas akTUBHOCTh. Mcrounumk sHeprum ConHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTePUCTUKH. J[narpamMma «CeKTpaIbHbIN KJIaCC — CBETUMOCTbY. 3BE3/IbI ITTABHOM
MIOCJIE0OBATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY» JUIsl  3BE3]  IJIaBHOMU
NoCJeA0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
MIPOUCXO0KAEHUH U 3BoItonnH CoJHIA U 3BE3/I. DTallbl )KU3HHU 3BE3L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuky u kBazapsl. UEpHbIE ABIPHI B sIpax TAJaKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranuwe ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBO€ M3TydeHUE.



Macmrabnas cTpyktypa BeenenHnoii. MeraranakTuka.

Hepeménubie mpo6ieMbl aCTPOHOMUH.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM ¥ acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHUYECKON chepax JesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3MKHU U aCTPOHOMMH B COBPEMEHHOM
HAY4YHOH KapTHHE MHpPA, poib (U3MYecKOW Teopuu B (POPMHUPOBAHUHM MPEICTABICHUN O
¢u3nueckoil kKapTuHEe MUpPA, MECTO (PU3MUECKON KAapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX IIPEACTABICHUI O IPUPOJIE.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BATEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs yueOHoro mpeamera «DuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJULMOHHBIM IIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpECax TI'pa)KAaHCKOTO OOIIECTBa,
y4acTBOBATh B CaMOYIPABJIEHUN B 00pa3oBaTeIbHON OpraHu3aluy;

yYMEHHUE B3aUMOJICHICTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUNUCKOM IpaX1aHCKOW UAEHTUYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MIOBEICHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3InYHbIM chepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ GUBMKONH W TEXHUKOW, YMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymielt mpodeccun u
peaIn30BbIBaTh COOCTBECHHBIC JKU3HEHHBIC IIJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTMUECKOW KYJIBTYpbl, OCO3HAHHE IJ00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IECTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATEIbCKYIO JIEATENbHOCTh UHAUBHUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie jlornuecKkue JAeiicTBUs:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENENIATh ENU ICATEIIbHOCTH, 33/1aBaTh MapaMEeTPhl U KPUTEPHU UX JOCTHIKEHHUSI,

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTh, OLICHWBATh COOTBETCTBHE PE3YIbTATOB LEJSM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPAadOTy B YCJIOBHSX pPEATbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

basoBbie ucciieqoBaTe/IbCKHUeE 1eHCTBUSA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHSATHSIMH W METOAaMu (pU3UUecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIIeHHUs 3a7a4
(U3HYECKOTO COACPKAHUS, MPUMEHCHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIIHSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3HKH;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady, BBIJABUTAThH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTHI [T J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHUS 33a/]a4ll Pe3yIbTaThl, KpUTHUECKU OLIEHUBAThH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

CTaBHUTH U (pOopMyTUpOBaTH COOCTBEHHBIC 33]]a4U B 00Pa30BATEIBHOM NESITETLHOCTH, B TOM
quCIIe PU U3YUYCHUH (DUBHKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBI OIIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITCILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aThTCPHATUBHBIC PEIICHUS.



Patora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepekeHusl, IPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3Ha4YeHUs THPOPMAIIUH U LIEI€BON ayAUTOPUHU, BBIOMPAsi ONTUMAIIbHYIO (POpMY ITpeCcTaBICHUS
U BU3YaJIU3allHH.

KoMMmyHuKkaTHBHBIE YHHBepcaJIbHbIe YueOHbIe 1elCTBHUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPENCTB;

MOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHINBHYaIbHOH paboTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX HHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOr'0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHHIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIISATh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATH IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEeHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIaH PEUICHUs] Pacu€THBIX M KAaYeCTBEHHBIX 3aJlay, IJIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpATh paMKH Y4eOHOI0 IpeMETa Ha OCHOBE JIMYHBIX NMPEANOUTECHUMN;
JienaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, Oparth Ha ceOsi OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO 3PYIUILINH B 00J1acTH (PU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTUBBI B JIE€ATEIBHOCTbh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYalllud, BbIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B npouecce noctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOECHHUS IPOTrPaMMBbI IO pU3UKe AJis
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOyYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIH
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIFOUAOILIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €r0 MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBHICTPAMBATh OTHOUIEHMS C IPYTHMMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenust B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEeMOHCTPUPOBATh Ha MpUMeEpax posib U MecTO (PU3MKU B (POPMUPOBAHHM COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPaKTUYECKON
JEeSTENIbHOCTH JIFOJIeH, IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YYUTHIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TOYeuHbIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEYHBIN HCTOUHHUK CBETA, sIIEpHAsi MOJIEb aTOMA, HYKJIIOHHAs
MO/JIeIb ATOMHOTO sJIpa MPH pelIeHnH (PU3NUecKux 3ajay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOW (DM3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKINS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHUK C TOKOM M JBHXKYILIUICS 3apdf,
9JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PACIPOCTPAaHEHUE CBETA, OTPAXKEHUE,
npejomieHue, wuHTepdepeHus, Iudpakuus W TOJSApU3alUs CBETa, JAUCIEPCUS CBeTa,
dorornekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJOpOJIa, €CTECTBEHHAs U UCKYCCTBEHHAs PalNOaKTHBHOCTB;

OINKCBIBATh M3YYEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
IIEKTPUYECKYIO ITPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DJIEKTPUYECKHM 3apsi, cuja TOKa, DIEKTPUYECKOe



HanpsHKEHUE, AJIEKTPUYECKOE COMPOTUBIICHHUE, Pa3HOCTh MOTEHIIMAJIOB, AIEKTPOABIKYIIAs CHIIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO MOJisi, cuia Awmrmepa, cuiia JlopeHia, WHIYKTUBHOCTh
KaTYIIKKW, YHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO TOJICH, TEPUOJa M YacToTa KoieOaHuid B
KOJIe0aTeIbHOM KOHTYpE, 3apsj U CHJIa TOKa B IMPOIECCE TAPMOHUYECKHUX DJICKTPOMAarHUTHBIX
KojeOaHui, (POKyCHOE paccTOSHHE W OINTHYECKas CUJjla JIMH3BI, MPHU OMHCAHUHU IPABHIBHO
TPAKTOBATh (PUIUYCCKUH CMBICT HCIOJNIB3YEMbIX BEIWYMH, WX OOO3HAYCHUS W CIUHUIIBI,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIHMYUHY C IPYTHMH BETUYUHAMU;

OTNHUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHHS M IPOIECCHI, HCIOJIB3Yys (PU3HUECKHE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JIJIMHA BOJIHBI M 4YacTOTAa CBETA, SHEPrUs U
UMIyIbC (OTOHA, MEPHOJ| TOJypacmaja, SHEPTHs CBSI3U ATOMHBIX SJIep, TNpPU OMHCAHUU
MpPaBUJILHO TPAKTOBATh (DU3UYECKUNM CMBICI HCIHOJIB3YEMBIX BEJIMYMH, UX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BEIYUCIIATH 3HAYCHUE (PU3MUCCKON BEJTMYUHBI;

aHAJIM3UPOBaTh (DU3UYECKHE TPOILIECCHl U SABJICHHS, HCTONB3Yysd (PU3NUECKHE 3aKOHBI U
OpUHIUIBL: 3aKk0oH Owma, 3aKOHBI IIOCJIENOBATEIbHOTO M TApaICIbHOTO COCAMHEHUS
MPOBOJHUKOB, 3akOH JDkoymns—JIeHna, 3aKOH 3JIEGKTPOMAarHUTHOM HWHAYKLUMH, 3aKOH
MPSMOJIMHEHHOTO PacIpOCTPAHEHUS CBETa, 3aKOHBbI OTPAKEHHUS CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHUE DUHIITEHHA U1 pOoTOdPPEeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHUS
HMMITYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOrO 3aps/ia, 3aKOH COXPAHEHUS MAacCOBOIO YHCIIA,
nocTynaTel bopa, 3aKOH pagMOAaKTUBHOIO pacnajga, IOpU 3TOM pa3jiuyaTh CIOBECHYIO
bOpMyITUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, OO0JIACTH)
MIPUMEHUMOCTH;

ONpEeAeNsATh HANPaBJICHUE BEKTOpPA WHIYKIIMM MArHUTHOTO MOJISI MPOBOJAHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenna;

CTPOUTH M OMUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKaJioM, TOHKOM JTMH301;

BBITIOJIHSTh DKCIEPUMEHTHI IO HCCIEIOBAHUIO (U3MYECKUX SIBJICHHH M TPOIECCOB C
WCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEHUH: TMpu ITOM  (PopMyIupoBaTh
npobiieMy/3aady v TUIIOTE3y y4eOHOTr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py0BaHusl, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE H3MEpPEHHUS (U3MYECKUX BEIUYUH, TPHU STOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 M3MEPEHHS W HCIOJB30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH C UCTIOIB30BAHUEM MPSIMBIX H3MEPECHU:
MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHpPOBATh pe3yJbTaThl MOJYYECHHON 3aBUCHMOCTH
GU3MYECKUX BEIMYMH B BUJE TaOmui ©W TpaduKoB, JAelaTh BBIBOJALI IO pe3yjibTaTaM
HCCIICJIOBAHUS

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TPOBEACHUM HCCIIEIOBAaHUN B paMKax
y4eOHOTO OJKCIEpPUMEHTa, Y4eOHO-UCCIEOBATEILCKOH W MPOCKTHOM JCATENHHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB | JIA0OPAaTOPHOTO 00OPYIOBAHUS;

pemate pacu€THbIC 3aJa4dl C SIBHO 3a/laHHOM (U3WYECKOW MOJENbI0, HCIONb3Ys
dbusznyecKkre 3aKOHBI M IPUHIIUIIE], HA OCHOBE aHAIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJICNIb, BBIIETATh (PU3MUECKHE BETUYMHBI M (HOPMYJbI, HEOOXOAMMBIC i €€ pEeIICHUs,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYECHHOTO 3HaUeHUs (PHU3NUECKON BETUINHBI,

pelmaTh KayeCTBEHHBIE 3a/Ja4M: BBICTPAMBaTh JIOTMYECKH HEMPOTHBOPEUHMBYIO LIETIOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBIICHUS;



HCIIOJIb30BAaTh IPU PELLICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUI TIOWCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTaBICHUS y4eOHOW W HaydHO-
HOMYJSIPHON HH(POPMAITUH, TOJTyYEHHON U3 Pa3JINYHBIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBAThH
MoJIy4yaeMyro HH(POPMAIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MacCHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00bCHEHUE MPOIECCOB OKPYKAIOUIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIl;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTIeUeHUs
0€e301acHOCTH MpU O0paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMU, Uil COXPaHEHUS
3/10pOBbs U COOIOACHUSI HOPM KOJIOTMUYECKOT0 TIOBEJICHUS B OKPYKAOILEH Cpele;

paboTaTh B TpyIIe C BHIIOJHEHUEM PAa3IMYHBIX COLUATBHBIX POJIEH, TUIAaHUPOBATh PaboTy
TPYONbl, palMoOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYalMsIX, a/JIeKBAaTHO OLIEHMBATh BKJIAJ Ka)/JO0r0 U3 yYaCTHUKOB I'PYIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.



ITOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoaunuecTtBo | [aTa
Ne Tema ypoka 4acoB
n/n
Bcero
1 BBoaHoe noBTopeHue 1
5 [TocTosiHHBIE MATHUTHI M UX B3aUMOJEHCTBHE. MarHuTHOE MoJIe. 1
Bektop MarHuTHOM MHAYKIUH. JIMHUYM MarHUTHOW UHAYKIIUU
3 MaruauTtHoe nosje nNpoBoJHUKA ¢ TOKOM. OmnbIT Dpcreaa. 1
B3aumoneiicTBue NpoBOIHUKOB C TOKOM
4 JlaboparopHas pabota «3yueHre MarHUTHOTO MOJISI KaTYLIKU C 1
TOKOM)»
5 JleiicTBre MarHUTHOTO TOJISI HA POBOJIHUK ¢ TokoM. Cuiia 1
Awmrepa.
5 JleficTBHE€ MarHUTHOTO IOJIsSI HA IBUXKYLIYIOCS 3apSyKEHHYIO 1
yactuiy. Cuna Jlopenma. Pabota cusl Jlopenna
DnekTpoMarHuTHas HHAYKIUs. [I0TOK BeKTOpa MarHUTHOM
7 uHaykiud. JJ1C uaayknun. 3aKoH 3IeKTPOMAarHUTHON 1
nHaykunn Papanest
8 JlaGopatopHas pabota «/ccienoBanue siBlIeHUs 1
3JIEKTPOMArHUTHON MHJTYKIIUH»
WNunyktuBHOCTD. SIBNeHne camonnaykuuu. 31C
9 CaMOMHYKIMH. DHEPrusi MArHUTHOTO MOJISl KATYIIKH C TOKOM. 1
DJEeKTPOMarHUTHOE TOJIe
TexHUYECKHE YCTPOUCTBA U UX MTPUMEHEHHE: TIOCTOSIHHBIC
10 MarHuTHl, JIEKTPOMArHUTBI, DJIEKTPOABUTATEIh, YCKOPHTEIH 1
AJIEMEHTAPHBIX YaCTHUI, MHAYKIIMOHHAS TI€Yb
11 O6o06maromuii ypok «MarautHoe moje. IJIeKTpoOMarHuTHast 1
WHTYKITHS
12 KonTtponbHas pabota no Teme «MaraiuTHoe mosie. 1
DJEeKTPOMarHUTHAS UHIYKLUS
CBoOoiHBIE MexaHHUecKHe KoeOaHus. ['apMoHudeckue
13 KoJieOaHus. YpaBHEHUE TAPMOHUIECKUX KOJICOaHMH. 1
[IpeBpatenue sHepruu
14 JlaGopaTtopHast pabota «OnpeesieHne yCKOpeHus: CBOOOTHOTO 1
MaJCHUs IPU TIOMOIIY HUTSIHOTO MasiTHUKa»
Kone6arenbublit koHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE
15 KoJIeOaHUs B UICAIbHOM KOJIe0aTeIbHOM KOHTYpe. AHAIOTUs 1

MCKAY MCXaHUYICCKUMU U IJICKTPOMArHUTHBIMU KOJIEOAHHUSIMU




®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B U/1€aJIbHOM

16
K0J1e0aTEeIbHOM KOHTYpE
[IpencraBienue o 3aTyxaromux Koiaedanusx. BolHyx1eHHbIE

17 MeXaHu4YecKue konebanus. Pezonanc. BeiHyX1eHHBIE
AJIEKTPOMAarHUTHbIE KoeOaHus
[Tepemennbiii Tok. CHHYCOUJATbHBINA TEPEMEHHBIN TOK.

18 MoOUIHOCTh NEPEMEHHOTO TOKa. AMIUTUTYHOE U ACHCTBYIONIEE
3HAYCHHUE CUJIbI TOKA U HATIPSKEHUS

19 Tpanchopmarop. [IpousBoacTso, nepenava u norpedieHue
AIEKTPUUYECKON SHEPTUU

20 YCTpOUCTBO U MPAKTUYECKOE IPUMEHEHHE IJIEKTPUYECKOTO
3BOHKA, F€HEpaTopa NEPEMEHHOr0 TOKa, JIMHUH 3JIEKTpoIiepeaay
DKOJOTUYECKUE PUCKU TIPU MTPOU3BOJICTBE IEKTPOIHEPTUU.

21 KynbTypa ncnonb30Banus 3JIEKTPOIHEPTUU B IOBCETHEBHOM
KU3HU
Mexanuueckre BOJIHBI, YCIIOBUS paciipocTpanenus. [lepuos.

22 CKopocThb pacnpocTpaHeHHs U UIMHA BOJHEL. [lonepeunsie u
MIPOJIOJILHBIEC BOJIHBI

93 3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp
3BYyKa

24 DNIeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOpoCTh. [1Ikana
AJIIEKTPOMArHUTHBIX BOJIH

25 [IpuHUMIIBI paInOCBA3U U TeNeBUACHU. PazBuTre cpeacTB
cBs3u. Paguonokanus

26 KonTponpHas padorta «KosaebaHus U BOTHBD

97 [TpstmonuHEIHOE pacIpOCTpaHEHHUE CBETA B OJJHOPOIHOM Cpee.
Toueunslii ICTOUHUK cBeTa. JIyd cBeTa

08 OtpaxeHue cBeTa. 3aKoHbI OTpaxkeHus ceta. [locTpoenue
M300paXeHHH B IIIOCKOM 3epKaje

29 IIpenomnenue ceta. [loaHOE BHYTpEHHEE OTPaKEHHUE.
IIpenenbHBIN Yo MOJHOTO BHYTPEHHETO OTPAKEHUS

30 JlaboparopHas paboTa «M3MepeHue mokasaremns IpeIoMICHUS
CTEeKJIa»

31 JIunzsl. [Toctpoenue nzobpaxxenuii B aun3ze. @opmyiia TOHKOM
JIUH3BL. Y BEJIUYECHHE JINH3BI

39 JlaGopaTtopHas pabota «MccienoBanre CBOMCTB M300paKEHUI B
JMH3aX»

33 Hucnepcus cBeta. CrnoxkHbIl cocTaB 6emoro cera. L[ser.

34 WNurtepdepentus cBera. Judpakuus ceeta. JudpakimonHas
pemérka

35 [TonepeunocTs cBeTOBBIX BONH. [Tonsipu3zanus ceeta




36

JlabopaTtopHast pabota "M3mepenue IJIMHbBI CBETOBOW BOJHBI"

FpaHI/IHBI IIPUMEHUMOCTHU KJ1aCCUYECKOM MEXaHHKH. HOCTYJ'IaTI)I

37 CHeUHaTbHON TEOPUH OTHOCUTEIBHOCTH

38 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U
COKpAIlleHUE JITTHHBI

39 DHeprusi U UMITYJIbC PEISITUBUCTCKON YacTuIbl. CBS3b Macchl ¢
SHEPTUEH U UMIYJIbCOM. DHEPTHUsl MOKOs

40 KoHntponbhas padora «Ontruka. OCHOBBI CIIEIUATILHON TEOPUHU
OTHOCHUTEJIEHOCTH

41 ®oronsl. Dopmysna [Inanka. DHeprus u UMIyIbC POTOHA

42 OtkperTre U uccnenoanue Gorodrdpdexra. Onbiter A. I'.
CroneroBa

43 3akonbl portodddexra. YpaBHeHue JUHIITEHHA A5
dotoadpdekra. «KpacHas rpanuma» porodddexra

44 Hasnenune cBera. OnwiTel [1. H. JIebeneBa. Xumudeckoe
JIeHiCTBHE CBETA

45 TexHu4eckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHUE:!
¢doTorIeMeHT, POTONATUHK, COTHEUHAsI OaTapesi, CBETO N0

46 Pemenue 3a1ay no Teme « 3J€MEHTHI KBAHTOBOM OMTHKUY

47 Mogens atoma Tomcona. OnbiTel Pezepdhopaa o paccessHuto o-
yactull. [InanerapHas Mmojenb aroma

48 IToctynarer bopa

49 W3nyuenue u nornomienre GOTOHOB MPHU IEPEXOJIE aTOMa C
OJIHOTO YPOBHS SHEPTUU Ha Apyroi. Buasl ciekTpos
BomnHoBeIe cBoiicTBa yactull. BosHb! ne bporimns.

50 Kopnyckynsipao-BorHOBOM nyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE H3ITy4CHHE

51 OtkpsiTue paguoakTuBHOCTH. OnbITH Pe3epdopaa mo
OTIpEe/IeNIEHUIO COCTAaBa PAIMOAKTUBHOTO U3ITYYECHHUS

59 CsaoticTBa anbda-, 6eta-, raMma-u3aydeHus. Bnusaue
pPaZMOaKTUBHOCTH Ha )KHBBIE OPTAHU3MBI

53 OTtkpriTHE TPOTOHA U HelTpoHa. M3oTomnbl. Anbga-pacnai.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydeHue
DHeprus CBSI3U HYKIIOHOB B siape. SnepHbie peakuuu. S aepHblit

54 peakTop. [Ipobnembl, TepCneKTUBBI, IKOTOTUIECKUE ACTIEKTHI
SIIEPHOW SHEPTETUKHU

55 DnemeHTapHbIe YacTUIlBl. OTKPHITHE MO3UTPOHA. MeTOIbI
HAOJIO/IEHUS M PETHCTPAINH SJIEMEHTAPHBIX YaCTHII.

56 KoHnTtponbhas padora mo teme "®dusuka sapa u ameMeHTsr @OY"

57 Bun 3B€3qH0r0 HeOa. Co3Be3aus, spKue 3BE3/bI, TNIAHETHI, UX

BUIMMOC ABHUKCHHC. ConnHeyHas cucTteMa




58 Connue. Conneuynas akTuBHOCTb. MicTounuk sHeprun ConHIa U 1
3BE3T
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI TTIaBHOM

59 MOCJIEA0BATEIbHOCTH. BHyTpEHHEE CTpOEHHE 3BE3 . 1
CoBpeMeHHbIE NPECTABIECHUS O IPOUCXOKICHUN U IBOJIIOLIUN
Connua u 3B€37
Muineunsiii [1yte — nama ["anaktuka. [lonoxxeHue u qBHKeHUE

60 Counnna B Nanaktuke. ["anaktuku. YEpHBIE IBIPHI B siApax 1
raJaKTUK

61 Bcenennas. Paz6eranue ranaktuk. Teopus bosbioro B3peiBa. 1
PenukroBoe nznyyenue. Meraranaktuka

62 [ToBTOpEeHUE 7

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VUEHUKA

* Mskumes I'. f. ®usuka: yue6. mis 11 k. obmeodpasosar. yapexaenuit / I'. SI. Mskures,

b. b. byxosues, H. H. Corckuii. — 14-e¢ u3n. — M.: [Ipocsemienue, 2022. — 366 c.
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1. T'omoronoB K.K., Kecamamislt M.®., Kecamaiibl @.I1. u ap. ToakoBeli ciioBaph MIKOJIbHUKA
o ¢usmke: Yued. mocodue s cpeaneit mkossl / mox oomei pea. K.K. ['omoroHoBa.- cepust
«Yuebnuku ams By3oB. CrniennanbHas nuteparypay. - CII6.: u3a-so «CrnenuanbHas
auTeparypay, u3i-Bo «Jlanby, 2022 - 384 c.

2. U3Bo3uukoB B.A., Cnyukuit A.M. Pemenue 3agau no ¢pusuke Ha komnbiotepe: Ku. mis
yuurens. - M.: [Ipoceewenne, 2019. - 256 c.
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b. b. byxosues, H. H. Cotckuii. — 14-e uzn. — M.: IIpocBemienue, 2022. — 366 c.
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I1. - 7-e u3n., crepeorun. - M.: Ipoda, 2019. - 192 c.

5. @poHTanbHbIe TabopaTopHble paboThl Mo ¢usuke B 7-11 kiaaccax o0rieo0pa3oBaTeIbHBIX
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