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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN M TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTesbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBaHus yyeOoHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alHUsIX Poccuiickoiu denepauud, PEATU3YIOLINX OCHOBHEIE
0o0pa3oBareNbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEAM3alUUd MEXKIIPEAMETHBIX
CBs3el (DM3BHKM C €CTECTBEHHO-HAYYHBIMHU YYEOHBIMH IpeaAMeTamMu. B Hel
OMPENEISAI0TCS OCHOBHBIE 1I€JIM M3y4YeHUsl (DU3MKU Ha YpPOBHE CPEAHEro OOILIEro
o0pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTAThl OCBOEHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaM o0ydeHusl.

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatomem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u acrpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep ¢ pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHS] HOBBIX MAaTEPHUATOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MUpa oOydaromuxcs, B (OpPMUPOBAHME YMEHHUW MPUMEHSATH
HAy4YHbIA METOJI MO3HAHUS MPU BHINOJIHEHUN UMHU YYE€OHBIX UCCIEA0BaHUM.

B ocHoBy Kkypca ¢u3MKdA UIsi YPOBHS CpeaHEro ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHUHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOTPOCHI KJITACCUYECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TE€XHOJOTUYECKHUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanus3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COIepXKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€301MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu (POopMHUPOBAHUE NPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O MPUPOJE, TIPaHUIIAX
OPUMEHUMOCTH TEOpUM, JJIsl OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENBPHOCTHBIN TOIX0M B Kypce (U3UKU Pean3yeTcs MPEekIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCH.
Jns  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme 1o (pu3uke OObEIUHEHBI B OONIUN CHUCOK YUYEHHUYECKHUX
IpaKTHUECKUX PaOoT. BoljeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS  y4YaCTHUKaMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOEGHHOCTEH IUIAHMPOBAaHUSA U
ocHaleHuss kabuHera ¢usuku. [lpu »d>ToM obOecreuynBaeTCsi OBJAJCHUE
00yJaronmMuCs yMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3anad. [lpu sTom 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jla4yd C SIBHO
3aJIaHHON (PU3UIECKON MOJIEIIBIO, TIO3BOJISIFOIINE TPUMEHSTh U3yYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszzesia Kypca, TaK U UHTETPUPYs 3HAHHUS U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
0oOBsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJIEHUH M TPOILECCOB B OKpYKArOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHTYallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CIeUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3KMKN Ha YpOBHE CpeHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
pEeIMETHOT0 KaOuHeTa (M3MKU WM B YCJIOBHMSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIA. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOe OOOpYAOBaHUE ISl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil aiis
UCCIICIOBAaHMUSI ~ U3YyYaeMbIX SIBICHMA M  TIPOLECCOB, OSMIHUPUYECKHX U
(dyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlabopatopHoe o00OOpymOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
Ja00paTOpHOTO O00OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHH.

OCHOBHBIMU LENISIMU U3y4€HUA (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOBaHHE HWHTEpeca M CTPEMJICHUS OOYYalOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAHHEM
duznyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKK AL PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHOOpPETeHHE  CHUCTeMbl  3HaHUW 00  oO0mmXx  Qu3MYecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, DJIEKTPOJWHAMHUKY, KBAaHTOBYIO (U3HKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OoOBsSICHEHHS] (U3NUYECKUX SBJICHUW B TIPUPOJAE U JJS TPHHITHUS
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7ad4 C SBHO 3aJlaHHOMN
dbu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3fanue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHWMaHHE (UBUYECKUX OCHOB WM TPHUHIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
¢u3NYECKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
OTpeziesIeHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JaHUE YCJIOBUU I PAa3BUTHs YMEHUM MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

VYuer pabdoueit nporpammel Bocnutanusgs MAOY «COII Nel9y peanusyetcs uepes
BOCIIUTATEIbHBIN MOTEeHIIHA npeaMera «Duzukay:
* YCTAHOBJICHHE JIOBEPUTEIbHBIX OTHOIICHHM MEXAY MeAaroruyeckum
pabOTHUKOM U OOYYAOUIMMHUCS, CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHUSATHIO
oOyvaromumucs  TpeOOBaHWA W MPOChO  MEeAaroruyeckoro  pabOTHHKA,
OPUBIICYCHUIO KX BHHUMaHHA K OOCyXJaemMol Ha Yypoke uHpopmanuu,
aKTUBH3ALIMU MTO3HABATENILHOMN JAESITENbHOCTH;

* noOyxjaeHue oOydarImxcs coOoaaTh Ha ypOKEe OOIIETPUHSITBIE HOPMBI
NOBEJCHUS, MpaBWja OOMIEHUS CO CTAPUIMMU U CBEPCTHUKAMH, TPUHIUIIBI
yueOHOMI JTUCIUTUTHBI u caMOOpraHU3alnu;

* 3HaTh poJsib (PU3MKU B COBPEMEHHOM MHUPE JUIsl OCO3HAHUS IOJIOKUTEIBHOIO U
OTPHLIATEILHOTO BO3eICTBUA €€ Ha 00I1eCTBO;

 (opMupoBaHUE MATPHUOTUYECKOTO BOCIUTAHUSA, TOHUMATh POJIb OTEUECTBEHHBIX
YYEHBIX B CTAHOBJIECHHM HAyK, H3YYalOUIMX €CTECTBEHHOHAYYHbIC 3HAHUS;
* (hopMupoBaHUE YCTOMYMBOTO IMO3HABATEIIBHOTO WHTEPECA, JTIOO03HATETLHOCTH B
U3ydyeHUu (U3UMKU TMYyTEM TMOJYYEHHUs JOMOJHUTEIbHON uHOpMaMK U3
Pa3IMYHbBIX VCTOYHUKOB.
* BKJIOYEHHE B YPOK HIPOBBIX MPOLENYP, KOTOPBIE MOMOTAIOT MOJAAEPKATh
MOTHUBALIMIO OOY4YaIOIMUXCAd K MOJYyYEHHUIO 3HAHUN, HAJaKUBAHUIO MO3UTHUBHBIX
MEXKJIMYHOCTHBIX ~ OTHOLIEHWM B  KJacce, IOMOTalOT  YCTAHOBJICHUIO
n00poKenaTeIbHOM aTMocQepbl BO BpeEMs ypOKa.
Pesynbrarhl enuHCTBa y4eOHONW M BOCTIHMTATEILHON NESITEIHHOCTH OTPAKEHBI B



pazzaene pabouell mporpaMMmbl «JIMYHOCTHBIE Pe3yabTaThl» W3YUYEHHs] y4E€OHOTO
npeamera «Pu3uKay.

JlocTxeHne 3TUX Lenel 00ecreuynBaeTCsl peluleHHeM CIeAYIONINX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YpOBHE CPEIHETo 00111ero o0pa3oBaHus:

e mpuOOpEeTEeHHE  CHUCTEMbl  3HAaHUW 00  Oo0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJIFOYAS MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, DJIEKTPOJWHAMHUKY, KBAaHTOBYIO (U3HKY W
AJIEMEHTHI aCTPOHU3UKH;

e (opmupoBaHue yMEHUI NPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OOBbACHEHHS] (PU3NYECKUX SBJICHUW B TMPUPOJAE M I TPUHATHUS
MIPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOCHHE CMOCOOOB pELICHUS pa3IUYHbIX 3aJa4 C SBHO 3a/laHHOU
bu3nyeckoil MoOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3anue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHWMaHHWE (UBUYECKUX OCHOB WM MPUHIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHaJIW3a W HHTepIpeTanuud UHGOpMaInH,
ONpeeIeHUs JOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTaTa;

e CO3JaHUE YCJIOBUU I PA3BUTHs YMEHUM MPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha usyuenune ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CpPEIHEro OOIIero

obpazoBanus orBoautcs B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).

VY4eOHuk mpenHazHayeH it yyamuxces 11 kimaccoB, u3ydarommx UMKy Ha
0a30BOM ypOBHE, CO3[aH C Y4YETOM COBPEMEHHBIX HAYYHBIX MPEICTABICHUNA WU
BKJIIOYAET  CJEAyIollMe  pa3fenbl:  «DJIEeKTpoAUHAMUKa  (MPOJOJIKEHUE),
«Konebanus u BonHb», «KBaHTOBasg (uzmka u actpodusuka». Meroaudeckui
anmapaT y4yeOHHMKAa COCTaBIISIIOT BOMPOCHI, CHCTEMa 3aJaHMN, BKIIOYAIOIINX
BBIUMCIUTENbHBIE U TrpaQuueckue 3aJauyd, BOMPOCHl IS  OOCYXICHHUS,
coZiepKallre KaYeCTBEHHBIE 3a7ja4t, 3aJaHHs JIs1 SKCIIEPUMEHTAIbHON IPOEKTHOM
NEesATEeIbHOCTH, TeMbl pedepaToB M MPOEKTOB, OMHCAHUS JIaAOOPATOPHBIX PadoT.
bosnbiioe  KOJMMYECTBO  KPACOYHBIX  WIUTIOCTpAllUid, Tpa@UKOB H  CXEM,
pa3HoOOpa3HbIe BOMPOCHl M 33JaHUSA, a TAKXKe OMOJIHHUTEIbHbIE CBEIACHHUS U
JAIO0OMBITHBIE  (aKThl  CIIOCOOCTBYIOT 3()(PEKTUBHOMY YCBOEHHUIO y4eOHOTO
Matepuana. YueOHuUK cooTBercTByeT DenepaibHOMy ToOCydapCTBEHHOMY
00pa3oBaTebHOMY CTaHIAPTY CPEAHEro o0IIero 00pa3oBaHusl.

[Ipennaraempiii B mporpamMme 1o (¢uU3MKE MepeyeHb J1abopaTOpHBIX U
NPAKTUUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YUMTENb J€JaeT BbIOOP



NpOBeJIcHUsT J1a0OPAaTOPHBIX pabdOT W OMBITOB € YYETOM HHJIWBHIYaTbHBIX
0COOEHHOCTEH 00yJarOIIHUXCH.



COJAEPXKXAHME OBYUYEHUA
11 KJTACC

Pa3znen 4. JnekrpoanHaMmuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHuThl.  B3aumomeicTBHE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mnosie. BexkTtop MarHUTHOM wuWHAYKUMU. [IpuHoun cyneprnosuiuu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUUU. KapTuHa NMHHUI MarHUTHOU
VMHIYKLWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MaruutHoe 1O0J€ NpPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JUJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKu ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHoM mnoJje. Pabota cunbl JlopeHna.

SIBeHne ANEKTpOMAarHuTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIKYIAs CUla HWHIYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuu Papajes.

BuxpeBoe »snexktpuueckoe rmone. OJEKTPOJABHXKYILIAs CUja HHAYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIHMHU. OJIEKTPOJBIKYIIAs  Ccujla
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndecknue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YacCTHUL, MUHIYKIIMOHHAS 1E€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHAYKIMYA MAarHUTHOTO TOJIA.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

ITpasuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABUKYIICH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

W3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTA HA PaMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonunyeckue konedanus. [lepumoa, yacrtora, amrmumryga u ($aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosnebanuii. [IpeBpaiienue 3Heprun Npu rapMOHNYECKUX KOJIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMH U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJ€ATBHOM K0JIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHHUE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE 3NEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTIUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTpoIepeay.

Llemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATeNIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKU MASITHUK).

HaOGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanue cBOMCTB BIHYXKICHHBIX KOJIeOaHUH.

Habmronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuusiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA W HANIPSDKEHUST OT BPEMEHU) ISl
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3zonanc mnpu TmoOCIENOBATENBHOM COEAUHEHHHM PE3UCTOPa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TMHUY AIEKTPONEPEAAUH.



Vuenuueckuii sxcnepumenm, nabopamophule pabonol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOojeOaHUM rpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, ycloBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacupocTpaHeHuss M JUIMHA BOJdHBL. [lomepedHble M NPOJOJIBHBIE  BOJIHBIL.
WnTepdepenius u qudpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XXE€HHUE, MPEIOMIICHUE, TOASpU3alus, AUPpaKiys,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3I€KTPOMAarHUTHBIX BOJIH. [I[pUMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBA3U U TeneBuAeHUA. Paqnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pazap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U IpeIoMICHUS] MEXAaHUYECKUX BOJIH.

Hab6monenne natepdepeHny U AUPpaKku MEXaHHUYEeCKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOU KoJieOaHuH.

HccnenoBanne  CBOMCTB — DJEKTPOMArHUTHBIX — BOJIH: OTpa)keHue,
peoMIICHUE, MOJSIpU3alus, AUPPaKIusl, THTEpPEepeHIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsAMOIMHENHOE pacHpOCTpaHEHHE CBETa B
oxgHopoaHou cpexe. JIyd cBera. ToueuHbIld HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue n3o0OpakeHuil B
IUJIOCKOM 3€pKae.

ITpenomiienue cBeTa. 3aKOHBI ITPEIOMIIEHUS cBeTa. AOCONIIOTHBIN MOKa3aTelb
npenomieHus. [lonmHoe BHyTpeHHee orpaxkenue. [IpenenbHbId yros IOJHOIO
BHYTPEHHETO OTPAKEHUSI.



Hucnepcus cera. CinoxHbINA cocTaB Oenoro ceera. LIBerT.

Cobuparoniie u  pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosiHMe W ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHune u3oOpakeHUN B
coOMpalolIMX U pacceuBaOIIMX JinH3aX. DopMysia TOHKOHN JIMH3BL. Y BEIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. HWuTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOII0ICHUS
[JIABHBIX ~MAaKCUMyMOB IIpM IIaJICHHH MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Llemoncmpayuu

[IpssMONMHENHOE paCIpOCTPAaHEHUE, OTPAKEHUE U TMPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[lonHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKE€HUM B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmonenune natepdepeHnm crera.

HaGmronenue nudpakiuu cBera.

Habmronenue aucnepcuu cBeTa.

[lonyuyeHne cnekTpa ¢ MOMOILIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

M3mepeHne nokasaress npesioMIIeHNs CTEKJIA.

HccnenoBanne cBOMCTB M300paXE€HUM B JIMH3AX.

HabGnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crielIHAJIBHON TEOPHH OTHOCUTEIBHOCTH
I'panuiel  OPUMEHMMOCTH — Kiaccuyeckod — MexaHuku.  IloctynaTsl
CHEUAJIbHOM TEOPUM OTHOCUTENIBHOCTH: HWHBApUAHTHOCTb MOJYJII CKOpPOCTH
CBETa B BaKyyMe, IPUHLUII OTHOCUTEJIBbHOCTH DWHIITENHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTVHBI.
DHeprus U UMILYJIbC PEISITUBUCTCKON YaCTULIBI.



CBs13b Macchl € SHEPTrUEl U UMITYJIbCOM PEJIATHBUCTCKOW YaCTHULIbI. DHEPTHUS
ITOKOS.

Paznen 7. KBantoBasi pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBs3u sHEprun GOTOHA C €r0 YaCTOTOM. DHEprus
U UMITYJIbC (POTOHA.
OTtkpeiThe 1 ucciaegoBanue ¢poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI

dboroaddexra. YpaBuenue DuHITEeHA 1711 doTodPdexta. «KpacHas rpanuiiay
dboTorpdexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYEeCKOe NJeCTBUE CBETA.

TexHrueckue YCTpONCTBA U MPAKTHUECKOE MNpUMEHEHHE: (OTOIIEMEHT,
doromaTuuk, comHeuHas 6aTapesi, CBETOIUO/I.

Llemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeIHEro ¢hoTodddexra.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHLI.
[Lmanerapnas moxpens aroma. Ilocrynmatel bopa. M3nydenue wu morioumieHue
(GOTOHOB MpU MEpexojie aToMa C OAHOrO0 YPOBHS DHEPruu Ha JApyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

Bonnosele cBoiicTBa yactuu. Bonnel ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
JyaJIn3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Llemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HaOmronenue muHeRYaToOro CrekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTHBI, JTOKA3bIBAIOIIUE CIOXHOCTh CTpoeHUsl snapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocrasa



panuoakTuBHOTO u3nmyuyeHus. CBoiicTBa anb(da-, Oera-, ramMma-U3JIy4EHUS.
Bnusinve paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpona. Hykmonnas mopens siapa I'eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnan. OJEKTPOHHBIN W TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3JITydeHHE. 3aKOH PaJIMOAKTUBHOIO pacaja.

OHeprus CBsA3M HYKJIOHOB B sifipe. Snepuble cumbl. JledexT maccol sapa.

Snepnpie peakuuu. /leneHne u CUHTES SAED.

Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl U TEPCIEKTHUBBI
AJIEPHOM DHEPIETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTrETUKHU.

OnemeHTapHble YaCTULbL. OTKPBITUE O3UTPOHA.

MeTop1 HaOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

®dyHaMeHTalbHbIe B3aUMOIeHCcTBUS. EMUHCTBO (pn3nuecKkoil KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, simepHblil peaktop, aToMHasi 6omo0a.

Llemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPUIUKHU

Otansl pa3BUTUA acTpoHoMuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3B&nnoro ne6a. Co3Bes3nus, spkue 3BE3MbI, IUIAHETHI, X BHUIAUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConHewyHass akTHUBHOCTh. Mcrtounwk sHeprum CosiHIA W 3BE3N.
3BE31bI, X OCHOBHBIE XapAaKTEPHUCTHKHU. [[narpamma «CHeKTpaiabHBIA KIAcC —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIIEJO0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3J TJIABHOM IIOCJIENOBATEIBHOCTH. BHyTpeHHEee cTtpoeHue
3BE311. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKACHUU U 3BoIonnu CoJHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHBIE ABIPHI B Sapax
TaJIAKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa061a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3NydEeHHE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpo6ieMbl aCTpPOHOMUM.

Vuenuuecxkue nabnrooenus



HaOmtonenuss HEBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN JJIS ONPEICIICHUS MOJI0KEeHNUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOMyIIapus U IpKUe 3BE3/IbI.

HaGmronenus B Teneckon JIynsl, miianet, Mieunoro Ilytu.

O6o01maromee NOBTOPeHUE

Ponpr ¢usumku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M ATUYECKOHN chepax MesITeTbHOCTH YeJIOBEKA, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOI HAay4YHOW KapTHUHE MUpPa, poib (PU3NUECKON Teopuu
B (GOpPMHUpPOBAHUM TIPEACTABICHUM O (PU3NYECKONM KapTUHE MHpaA, MECTO
bu3nuecKkoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, TUMOTe3a, (Pu3nyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHUH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
IPOU3BOHBIC D3JIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
OTpeIeJICHHUE TUIOMIAIN TIIIOCKUX (Uryp u o0béma Tell.

buonoeusa: snektpuueckue SBICHUS B JKUBOW Mpupoje, KosebaTeabHbIe
JBUKEHHS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUSA B )KUBOMW MPUPOJIEC, TEUCTBUE
paanaluy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW PpEIIETKH, CHEKTpaIbHbIN
aHamms.

l'eocpagusa: wmarHWTHBIE TIOMIOCAa 3€MJIM, 3aJ€KA MarHUTHBIX DY,
dhoTOoChEMKA 36eMHOM TTOBEPXHOCTH, MPECKa3aHUE 3eMIICTPSICEHUH.

Texnonoeus: JHWHUM DIEKTPONEpPEAAad, TEHEPATOP IMEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKLUWOHHAS I[€4Yb, pajap, PaaUONpPUEMHUK, TEJIEBHU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJIOKOHHAS OTNTHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWKa» HA YPOBHE CpPEIHETO OOIIEeTo
o0Opa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00OECIICYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaroIMUXCAd PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIIBHOCTH B IMPOLECCE PEANM3allii OCHOBHBIX HAIPAaBICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON MO3HUIIMNH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aMMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHHU C
X QYHKIUSIMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npUCyIIero (pu3nyeckoil HayKe;



S) Tpy10BOro BOCHIUTAHUSA:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPOooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JICHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HAaNpaBIECHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GUZNUYECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHHsd  (QU3MKH  OCYLIECTBJIATh IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3a]1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalr3a UMEIOIIUXCS
MaTE€pPUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPJAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eMCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU MOHATHUSAMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIaJICTh HABBIKAMH yU4eOHO-HUCCIICIOBATEIIHCKOW U MPOCKTHOW JEITeILHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMCKY
METOJIOB pemieHHs 3aaad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQJIeTh BUJAMH JICATCILHOCTH 1O TOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETAIN, MPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYAIIUSX, B TOM YHCJIC ITPH CO3JIaHUH YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJSITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHHUs, HAXOAUTh apTyMEHTHI ISl JO0Ka3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MApaMETPhI K KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE pEHmICHUS 3a7add  pe3yJbTaThl,
KPUTHUYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynmpoBaTh COOCTBEHHBIC 3aJaud B 00pPa30BATEIHHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIECHUBAThH MPUOOPETEHHBIHN OIIBIT,

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KU3HECATCIILHOCTH,

yYMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI M PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33J1a4H, JIOIYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJIy4eHUs WHPOPMAIUU (PU3NIECKOTO COMCPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh IOUCK, aHAIU3,
CUCTEMATH3aIMI0 W HMHTEPIpETAi0 MHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONB30BaTh  CpPeACTBA  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PENICHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX
3aad  C CcoOMofeHHEM TpeOOBAaHWN HPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30TTaCHOCTH;

CO3/MaBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUS B PasIUYHBIX (opmarax c
yu€TOM HazHAYCHHS MHPOPMAITUHU U [EJICBOW ayTUTOPHH, BRIOUPAst ONITHMAIBHYIO
(dbopMy MpeACcTaBICHUS ¥ BU3yaTU3alliu.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YyUeOHbIe TeiiCTBUS:
OCYIIECTBIIATH 00IIeHNEe HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(DJIMKTHBIX CHUTyalluii W CMsT4aTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHS C HMCIIOJb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboTHI;

BBHIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOI'0 WICHA KOJIJIEKTUBA,;

MIPUHUMATh LEJIM COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JECUCTBUU,
pacmpeniensaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHMKOB, OOCYXIATh PE3yJIbTaThl
COBMECTHOU paloOTHI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHUKA KOMAaHIbl B
o01nii pe3yNnbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE MPOEKThI, OLECHUBATH MAEHU C TO3ULIUU HOBHU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOPAXKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIEe 1eHCTBUS
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBbHYIO JESTENHOCTh B 00JIaCTH
(U3MKM M aCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTh MU (POPMYIMPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS NMPAKTUYECKONU paboOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEANOYTEHUN;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIBTATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peleHus;



YMETh OIICHUBATh PHUCKH W CBOECBPEMEHHO MPUHHUMATh PEIICHHUS] MO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHM3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIMOKH.

B mporecce mocTmKeHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUSI MPOTPaMMBI
no ¢u3MKe JJISI YPOBHS CpPEIHEro oOIero ooOpa3oBaHHUs Yy OOydaroNIUXcCs
COBEPIIICHCTBYETCS AIMOIIMOHATLHBIH WHTEJICKT, IPEANOIar aro A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON Ccephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUSA, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
YMOIIMOHAIBHBIM U3MEHEHHSIM | MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HUCXOJs M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHNUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konumy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJbpTaTbl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUMN:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3uKu B (HopMHpOBAHHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B IPAKTUYECKOW IEATEIBHOCTH JIIOJEH, LIEJOCTHOCTh M E€IUHCTBO
(u3nYECKON KapTUHBI MUPa;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIW JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, IEpHAs
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3azay;



pacrmo3HaBaTh (PU3MUECKUE SBICHUS (TIPOILECCHI) M OOBSICHATH WX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN W KBAaHTOBOU (DM3MKHU: DJICKTPUUECKAs MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, OJJIEKTPOMAarHUTHAas WHIYKIWS, JACHCTBHE MAarHUTHOTO TIOJIA Ha
NPOBOJHUK C TOKOM M JBIDKYIIUKCS 3aps, JEKTPOMAarHUTHBIC KoJeOaHUsA U
BOJIHBI, TPSIMOJIMHEWHOE PAaCHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakiuss U TOJIpU3AIMs CBETa, AUCIEPCHUS CBETa,
dbotoanekTpudeckuit 3ghext (hoTodrddhexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JUHEHYaToOro CIeKTpa aToMa BOAOPOAa, €CTEeCTBEHHass M HMCKYCCTBEHHAs

PaguOaKTUBHOCTb;
ONMCHIBATh H3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jIU4HBIX  Cpel) U

ANIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI), HCHOJb3YS (U3NUYECKUE BEITUYMHBL:
ANIEKTPUUYECKUI 3apsill, CHJIa TOKa, DJEKTPUYECKOE HANpSIKEHHE, HIIEKTPHUECKOe
COTNPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIas cuiia, paboTa TOKa,
UHAYKIUS MarHuTHOro MOJs, cuia Amriepa, cuia JlopeHia, MHIYKTUBHOCTD
KaTyIIKH, SHEPIrHsl 3JIEKTPUYECKOTO M MArHUTHOTO IOJIEH, MEePUOJ U YacToTa
KosiebaHuii B KojeOaTenbHOM KOHTYpe, 3apsii M cujda TOKa B Ipolecce
TapMOHUYECKHUX DJEKTPOMAarHUTHBIX KoJiebaHu#, (OKycHOe paccTosiHHUEe WU
ONTHYECKAas CHUJla JIMH3bI, TPU OINUCAHUU MPaBUWIBHO TPAKTOBAaTh (HU3MUECKUN
CMBICIT HCHOJBb3YEMbIX BEJIWYMH, HMX OOO3HAUYECHHUS W EAWHMIIBI, YKa3bIBAaTb
dbopMyIbl, CBS3BIBAIOIINE JaHHYIO (HU3UYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMUMHAMU;

ONKCHIBATH M3YYCHHbIE KBAHTOBBIC SIBICHHS M MPOIECCHI, HCIIONb3YS
¢uznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, EPHUOJ MOJTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SJep, IpU ONUCAHUM MPABHJIBHO TPAKTOBAaTh (U3UUECKUN CMBICI
UCTOJIb3YEeMBIX BEJIMYMH, MX OOO3HAYCHUS WM EIWHUIIBI, YKa3blBaTh (OPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAUCHUE (PU3MUECKOM BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONb3Ys (PU3HUECKUE
3aKOHBI U MPUHIUIBL: 3aK0OH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapajlIeIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3akoH JDxoymns—JleHna, 3aKoH 3JIEKTPOMAarHUTHON
UHAYKIUH, 3aKOH MPSMOJIMHEHHOTO PaclpOCTPAHEHHUS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DiHIITeiHa 11 (oTorddekra,
3aKOH COXpaHEHHsI DHEPTUH, 3aKOH COXPAHEHHUS HMITYNIbCa, 3aKOH COXPAaHCHUs
AJIEKTPUUECKOTO 3apsijia, 3aKOH COXPAaHEHHUs] MacCOBOTO YMcia, MOCTynaTel bopa,
3aKOH PaJIMOAaKTUBHOTO paclaja, Ipy 3TOM pa3inyaTh CIOBECHYIO (POPMYITUPOBKY



3aKOHa, €ro MaTeMaTU4YeCKOe BbIpAXKEHHE U YCJIOBHUA (TpaHUIBL, 0O0JacTH)
IPUMEHUMOCTH;

OTIpEeIIATh HAIMPaBJICHUE BEKTOPa MHAYKLIIUYA MarHUTHOTO MOJISI POBOIHUKA
C TOKOM, cuJibl AMrepa u cuibl JlopeHna;

CTPOUTh W ONHCHIBATh H300pAKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMIOJHATh HKCHEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKUX SBICHUNH U
IPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUMU: IMPU ITOM
dbopmynupoBaTh mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOMpaTh YCTaHOBKY HU3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMbBIT U
(dbopMyIUpOBaTh BHIBOIBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE M3MEPEHUs (PU3HMUECKUX BEIUYUH, MIPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHHI: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, JesaTh BHIBOABI [0 pe3yIbTaTaM HUCCIIEA0BAHMS;

coOmro1aTh MpaBuiia 0€30MacHOr0 TpyJla MpU MPOBEIECHUU MCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeIOBAaTEIbCKOW U MPOEKTHOMN
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIOJb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBL,
HEOOXOuMbIe N7l €€ pElICHUs, MPOBOJUTH PacuéThl M OICHUBATh PEaTbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3NUUYECKOU BEIMYUHBI,

pelaTh KaueCTBEHHbIE 3a7a4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY PacCyXICHUH C OMOpOM Ha H3y4YCHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBPEMEHHBIC
UH(OPMAIMOHHbIE TEXHOJIOTUH JIS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUN
U MPEACTABJICHUS YYEOHOW U HAyYHO-TIOMYJISIPHON MHGOpPMALIMH, TOJTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

OOBSACHATH TPHUHIUMBI JEUCTBUS MAIUH, MNPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOrO MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HU,



MPUBOAUTH IPUMEPHI BKJIa/Ia POCCUUCKHUX U 3apYyOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
11 obecrieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ MpUOoOpaMu U TEXHUYECKUMHU
YCTPONCTBAMH, JJIi COXPAHECHUS 37I0OPOBbS M COOJIOICHUS HOPM DKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTathb B TpYIINE C BBHIIOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH pabOTy TPYIIbl, PaLUOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITENLHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBaTHO OIEHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMATPUBAEMOM TTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
L1 MarunuTtHoe nosie. JIeKTpoOMarHuTHas 1 | 3 bubnmnoreka [JOK
’ WHTYKIIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 9 1 bu6nuoreka [IOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckHe U 3J€KTPOMarHUTHbBIE 5 | bubnmnoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmunoreka LIOK
23 Onrikca 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24
Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
11 OCHOBBI CIEUATIBHON TEOPUH 4 | bubmunoreka LIOK
’ OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmoreka [{OK
4.1 DJIeMEHTHI KBAaHTOBOU OMTUKHU 6 hitps://m.cdsoo.ru/7f41c97c



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

bubmunoreka LIOK

4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.3 ATOMHOE A/1pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUH U aCTPOPU3UKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3znen 6. OBOBHIAIOIEE IOBTOPEHUE

6.1 Ob6o06maro1iee MOBTOPEHUE 4 ngﬂ;;fg;groui 41c97c
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE INIVTAHUPOBAHUE
11 KJIACC

Ne i/

Tema ypoka

Jdara nzyyeHus

[TocTossHHBIE MArHUTHI U UX B3auUMOJEHCTBUE. MarHutHoe nojie. BekTop MarHuTHOW MHAYKIUH.
JIMHUM MarHUTHOW UHAYKUUH.

2 MaruuTHO€E 1oJie MPOBOIHUKA ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre npoBOIHUKOB C TOKOM.
Jlaboparopnas padota «/3y4eHre MarHUTHOTO TIOJIS KaTYIITKHA C TOKOM).

4 JleificTBHEe MarHUTHOTO TIOJISI Ha MMPOBOAHMK ¢ TokoM. Cuita Ammnepa. JlabopaTopHas pabota
«HccnenoBanue AeiicTBUS MOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

5 JlelicTBME MarHUTHOTO TOJIS HA ABIKYIIYIOCA 3apsbkeHHYIo yactuily. Cuia Jlopenna. Pabora
cuiel JlopeHna.

6 DnekTpoMarauTHas MHAYKIUs. [loTok BekTopa MarHutHOM MHAYKUUK. DJC uHAYyKIUH. 3aKOH
AJIEKTPOMArHUTHON MHAYKIMK Dapazes.

7 Jlaboparopnast pabota «/ccnenoBaHue IBICHUS AJICKTPOMArHUTHONW WHITYKITAN.

2 NunyktuBHOCTD. SIBeHue camonnaykuuu. C caMOMHAYKIIMU. DHEPrusi MArHUTHOTO OIS
KaTYIIKA C TOKOM. DJIEKTPOMarHuTHOE MOJIe.

9 TexHuuyeckre ycTpoicTBa U UX MPUMEHEHUE: TOCTOSTHHBIE MAarHUTBHI, 3JIEKTPOMAarHuThl,
ANEKTPOABUTaTENb, YCKOPUTENIN AJIEMEHTAPHBIX YaCTHIl, UHAYKIIMOHHAS TeYb.

10 O6o06matomuii ypok «MarauTHoe moje. DIeKTPOMarHUTHAST HHTKITHS.

11 KonrtponbHas pabora no Teme «MarHuTHoe 1mosje. DIeKTPOMAarHUTHAS HHIYKLIUS.

12 AHanmu3 KOHTPOIbHOU paboThl. CBOOOIHBIE MEXaHUYECKHE KoJeObaHus. ['apMoHndecKre
KoJieOaHus. YpaBHEHNE TapMOHUYECKUX Kosiebanwuii. [IpeBpariienne sHepruu.

13 Jlaboparopnas padota «VccienmoBaHue 3aBUCUMOCTH TIEPUOA MAJIBIX KOJICOaHHI rpy3a HA HUTH
OT JJTMHBI HUTH U MAcCChl TPy3a».

14 Koneb6atenbnbiii KOHTYp. CBOOOIHBIE JIEKTPOMAarHUTHBIE KOJICOAHUS B UJICATTbHOM




KoJIe0aTeIbHOM KOHTYPC. Amnanorus MCKAY MCXaHUYCCKUMU U SJICKTPOMArHUTHBIMU

KoJ1e0aHUsIMU.

15 ®opmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTUU B HJICATbHOM K0JIeOaTeIbHOM KOHTYPE.

16 [IpencraBienue o 3aTyxaroumx kojaeOaHusx. BolHyKIeHHbIE MEXaHUYECKUE KOJIeOaHUsI.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHusl.

17 IlepemenHsbIit Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JIEHCTBYIOIIEE 3HAUCHHE CUIIBI TOKA M HAIPSHKCHMUSL.

18 Tpanchopmarop. [IponsBoacTBo, mepeaada u MOTpeOICHUE AIEKTPHUIESCKON SHEPTHH.

19 VY CTpoiCTBO U IPAKTUUECKOE IPUMEHEHHUE 3JIEKTPUUECKOT0 3BOHKA, TeHEpaTopa NepEMEHHOTO
TOKa, JINHUM 3JIEKTpoIiepeaay.

20 DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE IEKTPO3HEpruu. KynbTypa ucnosib30BaHus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HHU.

)1 MexaHn4eckue BOJHBI, YCI0BUA pacnpocTtpanenus. [lepuoa. CkopocTs pacipoCTpaHeHUs U
JuiHa BoJIHBL. [lonepeyHbie U Mpo10JIbHBIE BOJTHBL.

22 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

23 DJIEKTPOMArHMTHBIE BOJIHBI, UX CBOMCTBA M CKOpPOCTh. [IIkana a3nekTpoMarHuTHEIX BOJIH.

24 [TpunIMTIBI pagAnOCBA3U U TeneBuaAeHUA. PazButue cpeAcTB cBsA3u. Paguonokanmsi.

25 KontponsHas padora «Konebanus u BOTHBD.

26 AHanM3 KOHTPOIBHOM paboThl. [IpsiMonnHEHOE pacpocTpaHEeHUE CBETa B OHOPOIHON Cpejie.
Toueunslit CTOUHUK cBeTa. JIyd cBera.

27 OtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUi B TUIOCKOM 3€pKaJie.

)3 [Ipenomnenue ceta. [lonmHoe BHyTpeHHEe oTpakeHue. [IpeaenbHblii yroa moJaHOTO BHYTPEHHETO
OTpaKEHHUS.

29 Jlaboparopnas pabota «/3mepeHue mokasatesns IpeIoOMICHUS CTEKIIay.

30 JIunzel. [locTpoenue nzobpakenuii B tna3e. @opMyiia TOHKOW JMH3bBI. Y BEIMUCHHUE JTUH3HI.

31 Jlaboparopnast pabota «McciaenoBaHue CBOMCTB M300paKCHHM B JIMH3AX).

32 Hucnepcus ceeta. CroxkHbIi cocTaB 6enoro cBerta. Lset. Jlaboparopuas padota «Habmronenue




AUCTICPCUU CBCTAN.

33 HNutepdepennius ceera. udpakmus cera. JudpakimonHas pemeérka.

34 ITonepeuHocTs cBETOBBIX BOJH. [lossgpusanus ceera.

35 OnTudeckre MpUOOPHI M YCTPOICTBA U YCIOBUS MX 0€30MaCHOT0 IPUMEHEHUSI.

16 ['paHuLIBl TPUMEHMMOCTH KJIACCUYECKOU MeXaHUKH. [locTynarsl crienuaibHONM TEOpUU
OTHOCHUTENIbHOCTH.

37 OTHOCHUTENBHOCTDh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.

13 DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YacTUllbl. CBSI3b MACChl C SHEPTUEH U UMITYJIbCOM. JDHEPTrHUs
TTOKOSI.

39 KonTpomnpnas padota «Ontruka. OCHOBBI CIEIMATEHON TEOPUU OTHOCUTEILHOCTH.

40 AHanu3 KOHTpoIbHOU paboThl. ®oToHbl. Dopmyna [Imanka. DHeprus u uMnynasc GoToHa.

41 OtkpeiTue u uccnenosanue porordpdexra. Onsitel A. I'. CroneTosa.

4 3akoHsbl potorddexTa. YpaBHeHue DitHIuTeitHa 1151 porodddekra. «KpacHas rpanuna
dotorddekra.

43 JlaBrenne cBera. OnwiTel [1. H. JIeObeneBa. Xumudeckoe aeiCTBHE CBETA.

44 TexHuueckre ycTpOHCTBA U MPAKTHUECKOE MPUMEHEHHE: POTOIIEMEHT, (DOTOIATIHK, COTHEUHAS
Oarapesi, CBETOAHOI.

45 Pemrenue 3agad mo reMe «D1€MEHTHI KBAHTOBOM OIITUKN.

46 Monens aroma Tomcona. OnbiTel Pezepdopaa o paccestauro a-yactuil. [Imanerapaas Moaens
aToMa.

47 IToctynatsl bopa.

43 Wznyuenue u nornoiieHue GOTOHOB MPU MEPEX0JIE aTOMa C OJTHOTO YPOBHS SHEPTUU HA JAPYTOM.
Bunsl cnektpos.

49 Bonnogsie coiictBa yactuil. Bonusl ge bpoiins. KopnyckynsipHO-BOTHOBOM Ayaau3M.
CroHTaHHOE U BBIHYXKJEHHOE U3JTyYeHHE.

50 OTtkpsiTue paguoaktTuBHOCTH. OnbIThl Pe3epdopia no onpeaeneHuio cocrapa painoakTUBHOTO

U3JIy4CHHUS.




51 CoiicTBa anb(a-, 6era-, raMMa-u3IydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPraHU3MBI.

5 OTkpbITHE IPOTOHA M HEWTpOoHA. M30TOMBI. Anb(ha-pacnan. DIeKTPOHHBINH U TO3UTPOHHBIN OeTa-
pacnazn. ['aMMa-usinydyeHnue.

53 DHeprus CBSA3U HYKJIOHOB B sizpe. SnepHbie peakuuu. Anaepusiit peaktop. [Ipobaemsr,
MEPCIEKTHUBBI, SKOJOTUYECKHUE ACTIEKTHI SI€PHON SHEPTETUKH.
OneMeHTapHbIe YacTHIIbl. OTKPBITHE MO3UTPOHA. MeTo bl HAOMIOIEHUS U PETHCTPaLin

54 aJIeMEHTapHbIX yacTull. Kpyrislii cTon «@yHaaMeHTalbHbIE B3aUMOICHCTBUSA. EMUHCTBO
(bu3MYeCcKOil KapTUHBI MUPaY.

55 Bun 3Bé3aH0r0 Heba. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, NX BUAUMOE ABMKeHHe. CoHeuHas
CUCTEMA.

56 Comnue. ConHeyHas akTUBHOCTh. MicTrounuk sHeprun CosHIa v 3BE3].

57 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI ITIABHOM 1OCIIE10BAaTENBHOCTH. BHyTpeHHEe
cTpoeHue 3B€311. COBpeMEHHBIE NTPEACTABICHUS O IPOUCXO0XKAECHNUN U 3Boolnu CoslHIa U 3BE3 .

58 Muneunsbiit [Iyte — Hama [Manaktuka. [Tonoxenue u npmxenue Connina B ['anaktuke. ["anakTuku.
UYEpHble ABIPHI B sApax TAAKTUK.

59 Bcenennas. Paz6eranue ranaktuk. Teopus bonbinoro B3peiBa. PenukroBoe n3nydeHue.
MeraranakTuka

60 Hepermenusie mpo0i1eMbl aCTpPOHOMUH.

61 KontponbHas paboTa «2JI€MEHTBl aCTPOHOMUHU U aCTPOPUZUKIY.

6 AHanu3 KOHTpoJIbHOU paboThl. O0o0maton it ypok. Ponb ¢pusnku u actpoHOMUH B
HKOHOMHYECKOM, TEXHOJIOTMUECKON, COITUAIEHON M 3THUECKOM cepax NesTeTbHOCTH YellOBeKa.

63 Oo6o0maromuii ypok. Poiabs 1 MmecTo Pu3nKu 1 aCTpOHOMHUHM B COBPEMEHHOM HAYYHOM KapTHHE
Mupa.

64 O6o0maromuii ypok. Ponb ¢puzndeckoit Teopuu B GOPMUPOBAHUH MPECTABICHUN 0 (U3HMUECKON
KapTUHE MUpA.

65 O6o06maromuit ypok. Mecto ¢pu3nieckoil KapTHHBI MUpa B 00IIEM Py COBPEMEHHBIX

CCTCCTBCHHO-HAYYHBIX HpeZ[CTaBJIeHI/Iﬁ O mpuponae.




66

PesepBHbIil ypok. MarHutHOe nosie. DJIeKTpOMarHuTHasE MHIYKIUS.

67

PezepBHbiil ypok. OnTuka. OCHOBBI ClIEHHAIBHON TEOPUU OTHOCUTEIBLHOCTH.

68

Pezepuslii ypok. KBantoBas gpusmka. D1eMeHThl aCTPOHOMHH U aCTPO(DU3UKH.







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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