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Jannas paboyasi mporpamMMa OCHOBBIBAaeTCS Ha (pelepaqbHOM TOCYAapCTBEHHOM CTaHAApTe IO
¢usuke a8 06a30BOro YpPOBHs, MPUMEPHOH MporpamMMe cpeaHero ooOmiero oOpa3oBaHHs U
aBTopckoil mporpammbl [.5l. MsxumeBa st obmeoOpa3oBarenbHbIX yupexiaeHuil. Pabouas
nmporpaMma OpHMEHTHpOBaHA Ha HcIonb3oBaHue ydeOHuka [.5. Msakumes, b.b. byxosues, B.M.
Yapyrun «@Pmsuka 11 kmace. Kiaccuueckuit kype. bazoBelii  ypoBeHb» Y4eOHUK Uist
o011eo0pa3oBaTeNbHbIX OpraHU3aluil C TPUIIOKEHHEM Ha OJJIEKTPOHHOM HocuTene, MOocKBa,
«IIpocsemenuey, 2019, 2020. IIporpamma paccunTaHa Ha 2 4aca B Hellelt0; 68 4acoB B rO/I.

1. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YUYEBHOI'O IPEJMETA, KYPCA

B coneprxanue paboueit mporpaMMbl BHECEHBI BCE 3JIEMEHTBI COJEPKAHUS rOCy1apCTBEHHOT'O
o0pa3oBaTenbHOro crangapta no ¢usmuke. O0s3aTeNbHBIE PE3Y/IbTaThl U3Y4eHUs Kypca «Du3mnka»
npuBesieHbl B paszaene «TpeboBaHus K ypOBHIO MOAroTOBKE oOywarommxcsi 11 kimacca», KOTopble
MOJHOCTBIO ~ COOTBETCTBYIOT  CTaHJIApTy. TpeOoBaHMsS  HampaBieHbl Ha  peau3aliio
JEATEIbHOCTHOTO M JIMYHOCTHO-OPUEHTHPOBAHHOT'O IMOAXOAOB; OCBOCHHE OOYYaIOUIMMHUCS
UHTEIJICKTYyalbHOW M MPaKTUYECKOH JEesATeNbHOCTH; OBJAJCHHE 3HAHUSMU M YMEHUSIMHU,
HEOOXOJMMBIMU B TOBCEIHEBHON >KU3HH, MO3BOJSIONIMMH OPHUEHTHUPOBATHCA B OKPYXKAIOIIEM
MHpE, 3HAYUMBIMH I COXpPaHEHHsI OKPY>KaIoLIel cpebl 1 COOCTBEHHOT O 3710POBBSI.

JINYHOCTHBIMM pe3yJIbTaTaMU OCBOEHMsI Kypca ¢pu3uku 11 kiacca sBiSiOTCS:

1) ChopMHUpPOBaHHOCTh IMO3HABATEIBHBIX HHTEPECOB, HWHTEIICKTYAIbHBIX M TBOPYECKHX
CHOCOOHOCTEH 00yYaromUXCs

2) VOeKIEHHOCTh B BO3MOXKHOCTH ITO3HAHUS MPUPOIbI, B HEOOXOJUMOCTH Pa3yMHOIO
UCIOJIb30BaHUSl JOCTM)KEHHM HayKd U TEXHOJOTMH Ui JajdbHEHIero pasBUTHUS
YeJI0BEYECKOro OOIIECTBA, YBAXKEHUE K JICATEISIM HayKH U TEXHHUKH, OTHOLICHUE K (pu3nke
KaK DJIEMEHTY OOIIEYEIOBEYECKOIN KYIbTYPHI

3) CaMOCTOSTEIBHOCTh B TPHOOPETEHUH HOBBIX 3HAHUM M MPAKTHYCCKUX YMCHHM

4) T'OTOBHOCTBH K BBIOOPY JKU3HEHHOI'O IYTH B COOTBETCTBUH C COOCTBEHHBIMH MHTEPECAMH U
BO3MOXHOCTSIMH

5) MortuBaius 00pa3oBaTeIbHON IEATEILHOCTH OOYYaIOIIMXCA Ha OCHOBE JIMYHOCTHO-
OPHEHTUPOBAHHOTO MTOIX0/Ia

6) dopmupoBaHHE LIEHHOCTHOT'O OTHOIICHUS APYT K JIPYry, YYUTEII0, aBTOPaM OTKPBITHH H
M300peTeHHH, pe3ybTaTaM 00ydIeHHUSI.

MeTtanpeaMeTHBIMHU pe3yJibTATAMU OCBOCHHMs Kypca pusuku 11 kimacca aBisroTCs:

1) OsnajneHue HaBBIKAMH CaMOCTOSITEIBHOIO MPHOOPETEHHs HOBBIX 3HaHH, OpraHH3alUuu
yueOHOU NeATeNbHOCTH, MOCTAaHOBKM LieJel M 3ajad, IMJIaHUPOBAHHS, CAMOKOHTPOJIS U
OLIEHKU pe3yJbTaTOB CBOEH JEATENbHOCTH, MPEIBUACHUS BO3ZMOXKHBIX PE3yJIbTATOB CBOEH
JeSITeTbHOCTH

2) TlonuMaHue pa3inu4yuii MEXIy MUCXOJHBIMU (paKTaMU M THUIIOTE3aMH Ui UX OOBSCHEHUS,
TEOPETUUYECKUMU MOJIEIIMA M PEaJbHBIMU OOBEKTaMH, OBJAJCHHE YHUBEPCATbHBIMU
y4eOHbIMU JIeHICTBUSAMU HA HpPUMEpPax TUIOTe3 JJsi OOBSICHEHUS H3BECTHBIX (PAKTOB U
OKCIIEPUMEHTAIBHOW TPOBEPKH BBIIBUTAEMBIX THIIOTE3, pa3pabOTKH TEOPETUUYECKHUX
MOJIEJICH TTPOIIECCOB U ABJICHUM

3) dopmupoBaHNe YMEHUI BOCIPHHHUMATH, IiepepadaThiBaTh U NPEABIBIATH HHOOPMALIUIO B
CIIOBECHOM, O0Opa3HOl, CHMBONMYECKOH (opMax, aHaIM3UpOBaThb W TiepepadaTbiBaTh
MOJy4YeHHYI0 HMH(OpPMALMI0 B COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJjauaMH, BBIICISTH
OCHOBHOE COJIep)KaHUE MPOYUTAHHOTO TEKCTa, HAXOIUTh B HEM OTBETHl HA MOCTABJICHHBIE
BOIIPOCHI ¥ M3JIaraTh UX CAaMOCTOSTEIEHO

4) TlpuoOpereHne OmMbITa CAaMOCTOSTEIBLHOIO IIOMCKA, aHalW3a M O0TOOpa WHGpOPMAaIUU C
UCIOJIb30BAaHUEM DPA3JIMYHbIX MCTOYHUKOB, U HOBBIX MH(OPMAIIMOHHBIX TEXHOJOTHM, IS
pelLIeHHs TO3HABATENBHBIX 33/1a4



5) Pa3BuTHe MOHOJOTMYECKONW M JHAIOTMYECKOM peYd, YMEHHs BBIPaXKaTh CBOM MBICIIH,
pa3BUTHE CIIOCOOHOCTH BBICTYIIMBATH COOECETHUKA, CIIOCOOHOCTH MOHUMATh €ro TOYKY
3peHusl, MPU3HABATh MPABO JIPYroro 4YejioBeKa Ha NHOE MHEHUE

6) OcBoeHue MPUEMOB JCHCTBHUI B HECTAHIAPTHBIX CHUTYAIUSX, OBJAJCHHE dBPUCTUYCCKUMHU
METOJaMH pelieHus npooiaem

7) ®dopmupoBaHHE yMEHHI pabOTaTh B TPYIIE C BBHIMOJHECHHEM Pa3JIMYHBIX COIHATBHBIX
poJiel, IPEICTaBIIATh U OTCTAUBATh CBOW B3TJISAJIBI 1 YOCKICHUS, BECTH AUCKYCCHIO.

OO0muMH npeAMeTHbIMHU pe3yJIbTaTaMU OCBOCHMsSI Kypca ¢pu3uku 11 kiacca sBIstOTCS:

1) 3HaHuUs O MPHUPOJC BAXKHEHIINX (PU3UUECKUX SIBIICHUI OKPYXAIOIIEro MHpa U TTOHUMAaHHE
cMbICTa (DU3MYECKHX 3aKOHOB M 3aKOHOMEPHOCTEH, PaCKPHIBAIONINX CBS3b H3yICHHBIX
SIBJICHU

2) YMeHHe TOJIb30BaThCS METOJAMU HAYYHOr'O MCCIICAOBAHMS SBICHHUI MPUPO/IBI, IIPOBOIUTH
HAOJIIO/ICHUS, TUIAHUPOBATh M BBIMONHITH SKCIICPUMEHTBI, 00padaThIBaTh PE3YJIBTATHI
W3MEPECHHUI C TIOMOIIBIO TaOmuIl, TpaduKoB, GopMyJI, OOHAPYKUBATh 3aBUCUMOCTH MEXITY
(bU3MYECKUMU BEIMYUHAMH, OOBSCHATH TONTYYCHHBIE PE3YNIbTAThl, OLIEHUBATH TPAHUIIBI
MOTPEIIHOCTEN pe3yIbTaTOB U3MEPEHUI

3) VYMeHHe NPUMEHATh TCOPETHYESCKHUE 3HAHUS MO (DU3MKE HA MPAKTUKE, peniath Gpusndeckue
3aJa4d Ha MPUMEHEHUE MONTYYCHHBIX 3HAHUI

4) YMeHHEe W HAaBBIKM TNPUMCHEHHUS TONYYCHHBIX 3HAHUU I OOBSCHCHHS MPHUHIIUIIOB
JICWCTBUA BAXHEWIIMX TEXHUYECKUX YCTPOMCTB, PpEIICHUS MPAKTHYECKUX 3ajad
MOBCETHEBHOM KM3HU, oO0ecreueHne O€30MacHOCTH CBOEH JKHU3HH, PallMOHATBLHOTO
MIPUPOIONOIB30BAHUS U OXPAHBI OKPYKAIOIIEH Cpe/Ibl

5) ®dopmupoBaHue yOSKICHHS B 3aKOHOMEPHOW CBSI3M M IMO3HABAEMOCTH SIBICHHM MPUPOJIBI,
00BEKTUBHOCTH HAYyYHOT'O 3HAHUS, BHICOKOW IIEHHOCTH HAYKU U Pa3BUTUU MaTepUaIbHON U
JyXOBHOH KYJIBTYpBI JIFOIEH

6) Pa3BuTHE TEOPETHUECKOrO MBIIUICHHS Ha OCHOBE (DOPMHPOBAHUS YMCHHH YCTaHABIIMBATh
dakTel, pa3nuuaTh NPUYUHBI U CJIEJICTBUS, CTPOUTH MOJIEIM W BBIABUTATh THIIOTE3BI,
OTBICKMBaTh U (OPMYITUPOBATH JOKA3aTENbCTBA BBIABHHYTBIX THUIIOTE3, BBIBOAUTH U3
OKCIIEPUMEHTAIBHBIX (PAKTOB U TEOPETHUCCKHUX MOJIENIeH (PU3HIECKHe 3aKOHOMEPHOCTH

7) KoMMyHHMKAaTHBHBIE yMCHHS [OKJIa[blBaTh O pe3yJbTaTaX CBOETO HCCIICIOBAHMS,
y4acTBOBaTh B JUCKYCCHH, KPATKO U TOYHO OTBEYATh HA BOIPOCHI, YMEHUE HCIIOIb30BAThH
CIIPABOYHYIO JIUTEPATYPY W JPYIHE€ HWCTOYHHKH WHGOPMAIUU Ui apryMEHTHUPOBAHHOM
3alIUThI CBOEH TOUKH 3PEHUS

YacTHBIME NpeIMeTHBIMH pPe3yJibTaTaMi OCBOoeHUs Kypca (usmku 11 knacca saBustoTes:

% [TOHMMAHME U CIIOCOOHOCTH OOBICHATE:

a) CMBICT TOHATHH: (U3MYECKOe sBICHUE, (U3MYecKas BEIUYMHA, MOJIENb, TUIIOTE3a,
MPUHLMII, TIOCTYJAT, TEOPHUsl, POCTPAHCTBO, BpeMs, UHEpLUAIbHAsA CUCTEMa OTCUETa,
MaTepualibHasi TOYKa, BEIIECTBO, B3aUMOJCUCTBUE, WACAIBHBIA Ta3, pPE30HAHC,
AJIEKTPOMArHUTHBIE KOJIEOaHUsI, SJIEKTPOMArHUTHOE TIOJI€, DJIEKTPOMArHWTHAs BOJIHA,
aToM, KBaHT, ()OTOH, aTOMHOE SIJIpO, A€(PEKT MacChl, SHEPTUs CBS3H, PAIMOAKTUBHOCTD,
HMOHU3UpYIOIIee U3TyueHue, IlaHeTa, 3Be3/1a, rajlakTruka, Beenennas;

0) cMbICT (PU3MYECKHX BEIMYHMH: MEepeMelIeHne, CKOPOCTh, YCKOPEHHE, Macca, CHIa,
JaBJICHUE, UMIYIbC, paboTa, MOIIHOCTb, MEXaHWYeCKas SHEPrus, MOMEHT CHUJIbI,
MEPUOJI, YaCTOTa, aMIUTUTYa KoineOaHui, JJIMHA BOJTHBI, BHYTPEHHSISI SHEPTHS, CPEIHSISA
KHHETHYECKasi JHEPrus 4YacTHI[ BEIIECTBA, aOCONIOTHAs TeMIlepaTypa, KOJIMYECTBO
TEIUIOTHI, YJAeNbHas TEMJOEMKOCTh, yAeNIbHas TeIloTa MapooOpa3oBaHUs, YAeTbHas
TEIUIOTa IUJIABJICHUS, YJENbHAs TEIUIOTa CrOpaHMs, JJIEMEHTApHBIA SIEKTPHUUECKUN
3apsAll,  HAOPsDKEHHOCTb  JJEKTPUYECKOrO  TOJIsL,  Pa3HOCTh  IOTEHIIUAJIOB,
AIEKTPOEMKOCTh, DJHEPrHsl dSJIEKTPUUECKOro TOJis, CHJIAa JJIEKTPUYECKOr0 TOKa,
AIEKTPUUECKOE HANPSHKEHHUE, FJIEKTPUUYECKOE COMPOTUBIICHHE, SJIEKTPOIBIKYIIAS CHUIIA,
MarHUTHBIN TOTOK, WHIYKIIMSI MATHUTHOTO TIOJISI, WHIYKTUBHOCTH, YHEPTHUS MAarHUTHOTO
011, IIOKa3aTelb MPEeTOMIICHUS, ONTHYECKAasl CUJIa JINH3bI;



B) CMBICT (PU3UUYECKUX 3aKOHOB, MPHUHIIUIIOB U MOCTYNIATOB ((hOPMYITMPOBKA, TPAHUIIBI
OPUMEHUMOCTH): 3aKOHbl JWHAMMKM HbIOTOHA, NOPUHLUMBI CYNEPHO3ULUU U
OTHOCHUTENBHOCTH, 3aKoH Ilackans, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHBl COXPAaHEHHUS DSHEPIUM, HUMIYJIbCa U D3JIEKTPUYECKOro 3apsja,
OCHOBHOE YPAaBHEHUE KMHETHYECKOH TEOpHH ra3oB, YpaBHEHHE COCTOSHUS HJI€AbHOIO
ra3a, 3aKOHbl TepMOJIMHAMHUKHU, 3akoH KysoHna, 3akoH OMa Ui MONHON LIENH, 3aKOH
Jxoyns-JIeHa, 3aKOH DJIEKTPOMAarHUTHOM HWHIAYKUWH, 3aKOHBI OTPAXKECHHUS U
IPEJIOMIIEHUS CBETA, MOCTYJAThl CIIEUATIbHON TEOPHUH OTHOCUTEIBHOCTH, 3aKOH CBSI3U
Macchbl M JHEPruM, 3aKoHbl (hoTorddexTa, mocTynarsl bopa, 3aKOoH pajnOaKTHUBHOIO
pacnana;

YMEHUE OINUCBIBATh U OOBSACHATH PpE3ydbTaTbl HAOMIOACHUH U SKCIIEPUMEHTOB:
HE3aBUCHMOCTh YCKOPEHHUS CBOOOJHOrO TMAAEHUsS OT MacChl IaJaloIIero Tea,
HarpeBaHue rasa npu ero ObBICTPOM CXKATUU M OXJIaKJIEHUE MPHU OBICTPOM paCIIUpPEHUH;
MOBBIIIEHUE JIAaBJIECHUS ra3a IpPU €ro HarpeBaHUM B 3aKPBITOM COCYZE; OpOYyHOBCKOE
JBUKEHME; DIJIEKTpU3aLUsa Tell NPU MX KOHTAKTE, B3aUMOJEICTBHE IPOBOJHHUKOB C
TOKOM; JIGHCTBME MAarHUTHOIO TIOJS HA NPOBOJAHUK C TOKOM; 3aBHUCHUMOCTh
COIIPOTHBIICHUS MTOJYNIPOBOAHUKOB OT TEMIIEPATyphl M OCBELEHMS; JIEKTPOMArHUTHas
UHAYKIMS;, PACIIPOCTPAHEHUE 3JIEKTPOMAarHUTHBIX BOJH; JUCIEpCUs, HHTepepeHLus U
TUQpaKIUs CBETA; M3JIyuYeHHE U TOTJIOMIEHUE CBETa aTOMaMH, JIMHEHYaThie CHEKTPHI,
dhotorhdekT; paTnoaKTUBHOCTE;

YMEHUE MPHUBOAUTH TPUMEPHI OIBITOB, HWUIIOCTPUPYIOIIUX, YTO: HAOMIONEHHUS U
HKCIEPUMEHT CIY’KaT OCHOBOM JUI BBIIBMJKEHUS TUIIOTE3 M IIOCTPOCHHS HayYHBIX
TEOpUIl; SKCIIEPUMEHT MO3BOJIIET MPOBEPUTH HCTUHHOCTH TEOPETUYECKUX BBIBOJIOB;
¢u3nyeckass TEOpUsl JaeT BO3MOXHOCTb OOBSCHATH SBJICHHMS HPUPOAbI U HAay4dHBIE
(baxTbl; puznYecKas TeOpHs MO3BOJISET MPEACKA3bIBATH €Ill¢ HEM3BECTHBIC SBJICHUS U UX
OCOOCHHOCTH; MpU OOBSICHEHUHM TMPUPOAHBIX SBJIEHUM MCIONB3YIOTCA (U3HUECKUE
MOJENU; OAWH U TOT K€ NMPUPOAHBIH OOBEKT WM SBJICHHE MOXXHO HCCIENOBaTh Ha
OCHOBE HCIIOJIb30BAaHUS PA3HBIX MOJEJeH; 3aKOHbl (U3UKU U (PU3UUYECKUE TEOPHH
MMEIOT CBOU OMNPEIEIIEHHbIE IPAHULIBI IPUMEHUMOCTH;

BJIQJICHUE SKCIIEPUMEHTAIbHBIMA METOJAaMH UCCIIEI0BaHUA Ul ONPEAETICHUs CKOPOCTH,
YCKOpEHHUsI CBOOOJTHOIO MaJIeHUs; MacChl Tela, IUNIOTHOCTU BEIIECTBA, CUJIBI, paboThI,
MOIIIHOCTH, JHEPTUU, KOI(Q(UIIMEHTa TPEHUS CKONBKEHHUS, BIAKHOCTH BO3/IYyXa,
YIENbHOW  TEIJIOEMKOCTH  BEIIECTBA, YAENbHOM  TEIUIOTHl  IJIABJIEHUS  JIbAA,
AJeKTpudeckoro conporusieHus, J/IC M BHYTpEHHEro COIpPOTUBICHUS HCTOYHHKA
TOKa, [10KAa3aTesl MPEJIOMIIEHHS] BEILIECTBA, ONTUYECKON CUJIbI JIMH3BI, IJIMHBI CBETOBOM
BOJIHBI; IIPEICTABJICHUE PE3yJIbTaTOB U3MEPEHUH ¢ yU4eTOM MX IOIrPEeIIHOCTEH;
[OHUMAaHHUE CMBICIA OCHOBHBIX (DM3MYECKMX 3aKOHOB M YMEHUE HPUMEHATh MX Ha
IIpAKTHKE: 3aKOHbl JWHAMUKW HBIOTOHA, 3aKOH BCEMHMPHOIO TSATOTEHUS, 3aKOHBI
[Tackanst u Apxumena, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOH COXPaHEHMsI SHEPTUH, 3aKOH
COXpaHEHMs JIEKTPUUYECKOro 3apsja, 3akoH Oma ans ydacTka 1enu, 3akoH Oma s
MOJIHOW 1enu, 3akoH J[oyns-Jlenua, 3akon dapanes, 3aKOHbl TEPMOJAMHAMUKH, 3aKOH
Kynona u npyrux 3akoHoB kinaccuueckoit pusuku u CTO;

[NOHUMaHWE NPUHLUIOB JEWCTBUSA MallUH, NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB, C
KOTOPBIMU KaX/blil YEJIOBEK IOCTOSIHHO BCTPEYAeTCsd B IOBCEAHEBHOM JXU3HU, H
croco60B o0ecnieueHus 0€30MaCHOCTH MPU UX UCIOJIb30BaHUU;

OBJIJICHUE PAa3HOOOPA3HBIMHU CIOCOOAMM BBIOJHEHMSI PACUYETOB JJISI HAXOXKJCHHS
HEU3BECTHOM BEJIMYMHBI B COOTBETCTBMM C YCIOBHUSMHU IIOCTaBJICHHOM 3a1aud Ha
OCHOBAHUU HMCIOJIb30BaHUS 3aKOHOB (DU3HKHU;

YMEHHUE UCIONb30BATh MOJIyYEHHbIC HAaBBIKM B MOBCEIHEBHOM JKU3HU (OBIT, SKOIOIHUs,
OXpaHa 3/10pOBbsI, OXpaHa OKPYKaroIlllel cpeibl, TEXHUKa O€30IacHOCTH U JIp.).



IIpeamernsbie pe3yabTaTbl 00yueHusi. K koHmy oOyuenumss B 11 kJjacce mnpeaMeTHbIC
pe3yabTaThl Ha 0A30BOM YPOBHE JIOJIKHBI OTPaxaTh C(HOPMUPOBAHHOCTD Yy OOYUAIOIIMXCSl YMEHUN !

JEMOHCTPUPOBATh Ha INpUMeEpax poJib U MeCTO (PU3MKU B (POPMUPOBAHUH COBPEMEHHOH
HAay4HOM KAapTUHBI MUPA, B PA3BUTHUM COBPEMEHHOM TEXHUKU U TEXHOJOTHM, B IPAKTUYECKON
JeSITeNbHOCTH JII0JIEH, IEITOCTHOCTh ¥ €JMHCTBO (PU3MUECKON KapTUHBI MUDA;

YYUTHIBATh TPAHMIBI TPUMEHEHHS M3YYCHHBIX (DU3MUECKMX MOJENeH: TOYEUHBIH
JJEKTPUYECKUH 3apsf, J1yd CBETa, TOUEUHBIM UCTOYHUK CBETA, SA€PHAsi MOAEIb aTOMa, HYKIOHHAs
MOJIeNTh aTOMHOTO sI/Ipa MPH PeIIeHUH (HU3NIECKUX 32124,

pacrio3HaBath (pU3MYECKHE SBIEHHs (IIPOLECCh) M OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKNA M KBAHTOBOM (DU3UKHU: 3JIEKTpHUUYECKass MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOACUCTBME MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKIOWSA, ACWCTBHE MAarHUTHOIO IO Ha IPOBOJHUK C TOKOM M JBIKYIIUHCS 3aps,
3JIEKTPOMAarHUTHBIE KONeOaHWs W BOJIHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTpa)kEeHUE,
npejaoMIIeHUe, UHTepdepeHIus, Iupakuus ¢ MOJIsIpU3aLus CBETa, JUCHEepCHs CBeTa,
doroanekrpudeckuii dpdekt (horodddekrt), cBeTOBOE aBJICHHWE, BO3SHUKHOBEHHE JTHMHEHYATOTO
CIIEKTPa aTOMa BOAOPOJa, €CTECTBEHHAs! U HCKYCCTBEHHAs PaJUOAKTUBHOCTB;

ONKCHIBAaTh H3y4YEHHBIE CBOWCTBA BeUIECTBA (AJIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE,
3JIEKTPUUECKYIO MPOBOAMMOCTh Pa3IUYHBIX CPEl) U 3IEKTPOMArHUTHBIC SBJIECHUS (IPOLECCHI),
UCHONb3Yysl (U3NYECKUE BEIWYUHBL: JJIEKTPUYECKHI 3aps], Ccujla TOKa, DSJEKTPUUECKOe
HaIpPsDKEHUE, JIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh NMOTEHLUAIOB, AJIEKTPOABIDKYILAS CHIIA,
pabota TOKa, MHAYKLUHS MarHUTHOrO mnoss, cuia Ammepa, cuia JlopeHna, HWHIYKTMBHOCTh
KaTYyIIKH, SHEPrusl 3JEKTPUUYECKOr0 M MArHUTHOTO IOJIeH, MepHoJl M 4YacToTa KojeOaHuil B
KOJIeOaTeIbHOM KOHTYpE, 3apsA] M CHJIa TOKAa B IPOLIECCE IapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
Konebanuii, (POKycHOE pacCTOSHHME M ONTHUYECKas CHJIA JIMH3bL, IpPU ONUCAHWU TPABUIBHO
TPAaKTOBaTh (PU3UUECKUI CMBICII HUCIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUs U €JUHUILIbI, YKa3bIBaTh
(opMyIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIUYMHY C APYTUMH BETHYUHAMU;

OIMCBIBATh U3yYCHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIIONb3Ysl (PU3NMUECKHE BETUUNHBI:
CKOPOCTh DJIEKTPOMAarHUTHBIX BOJH, UIMHA BOJHBI M YacTOTa CBETA, PHEPTUS U UMITYIILC (OTOHA,
NEpPUOJ TOJypacnana, 3HEpPrusl CBA3M aTOMHBIX SJEp, NpPU ONUCAHUU IPaBUIBHO TPAKTOBATh
(bu3NYECKU CMBICI HUCIIOJIb3YEMBIX BEIMUYMH, UX 0003HAUYEHHUS U €IWHULbI, YKa3bIBaTh (GOPMYJIbI,
CBSI3bIBAIOIME JAHHYIO (DU3UYECKYIO BEJIMYMHY C JIPYTUMH BEIMYMHAMM, BBIYUCIATH 3HAYCHHE
(U3UYECKON BEIMYUHBL;

aHAM3UPOBaTh (PU3UYECKUE MPOIECChl M SBJICHMS, HCHOIB3YS (PU3UUYECKUE 3aKOHBI U
IPUHLAIGL: 3aKOH OMa, 3aKOHBI ITOCJIE0BATEIBLHOIO U MAapaJIJICIBHOTO COCIUHEHUS IPOBOJHUKOB,
3akoH JIxoynsa—JleHna, 3akOH OJEKTPOMArHUTHOM HMHIYKLUH, 3aKOH IPSIMOJIMHENHOIO
paclpoCTpaHEHMs] CBETa, 3aKOHbl OTPAXKCHMs CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPAaBHEHHE
OunmreiHa g Goroddderra, 3aK0OH COXpaHEHHs] SHEPTUH, 3aKOH COXPAaHEHHS MMITYJbCa, 3aKOH
COXPAHEHHUS IEKTPUYECKOr0 3aps/ia, 3aKOH COXPaHEHUSI MacCOBOT0 YMCIIa, MOCTYIaThl bopa, 3akoH
pPaAMOAKTUBHOIO pacmaja, HpH ATOM pa3iuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIpaKEHUE U yCIOBUs (TPAHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OIpEIENATh HAllPaBJIEHUE BEKTOPA MHAYKIIMM MarHUTHOTO MOJIsl IPOBOAHHUKA C TOKOM, CHJIbI
Awmmnepa u cuinbl JIopeHna;

CTPOMTbH U OMHUCHIBATh N300pakeHUE, CO3/1aBa€MOE IIIOCKUM 3€PKaJioM, TOHKOM JIMH30M;

BBINOJIHATh AKCIEPUMEHTHI 110 MCCIENOBAaHUIO (U3NYECKUX SBJICHUH U IPOIECCOB C
UCIIOJIB30BaHUEM IPSAMBIX U KOCBEHHBIX MU3MEPEHUM: MPU 3TOM (OpMYJIHPOBaTh Mpobiemy/3aiady
U TUNOTe3y Y4eOHOro SKCIEpUMEHTa, cOOMpaTh YCTAaHOBKY U3 TNPEAJIOKEHHOr0 000pyI0BaHUS,
IPOBOJUTH OIBIT U (POPMYJIUPOBATH BHIBOJIBI,



OCYILLECTBIIATh IPAMBIE U KOCBEHHBIE N3MEPEHUS (PU3NYECKUX BEJIUYMH, IIPH 3TOM BHIOUPATH
ONTHMAIBHBIM CIIOCO0 HU3MCPCHUA U HUCIOJB30BATbh HM3BCCTHBIC MCTOABI OLICHKU HOFpGIHHOCTGfI
W3MEPEHUI;

HUCCIICA0BAaTh 3aBUCUMOCTHU (1)I/ISI/I‘ICCKI/IX BCJIIMYMH C HCIIOJIb30OBAHUCM IIPAMBIX H3M€p€HHI>iI
IpU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY, (PMKCHpPOBATh pe3ylbTaThl IOJYYEHHOM 3aBUCUMOCTH
(I)I/ISI/I‘-IGCKI/IX BCJINYHMH B BUIC Ta6JII/III n Fpaq)I/IKOB, ACJIaTb BBIBOALI 11O pE3yJibTaTaM UCCIICIOBAHUSA

coOmoark mpaBuiia 0O€30MacHOr0 TpyJda IpU IPOBEICHUU MCCIEIOBAaHUI B pamKax
y4eOHOTO  SKCIEPUMEHTa, y4eOHO-HCCIIEJIOBATENIbCKOM W TPOEKTHOM  NIESTENBPHOCTH  C
UCIIOJIb30BaHUEM U3MEPUTENIbHBIX YCTPOUCTB M 1Ta0OpaTOPHOTro 000pYA0BaHMUS;

pemaTh pacyE€THBIC 3a/1a4M C SIBHO 33JJaHHON (PM3WYECKON MOJIENBIO, UCTIONB3YS (PH3NIECKre
3aKOHbI MW TPUHIOMWIIBI, Ha OCHOBC aHajin3a YCJIOBUA 3aJadun BLI6I/IpaTL q)HSH‘-IeCKyIO MOACIb,
BBIICNIATh (U3NYECKHE BEIMYMHBI M (OpPMYJbI, HEOOXOAMMBIE Uil €€ pELIeHHs, MPOBOIUTH
paC‘-IéTI:I 1 OUCHHBATH PCAJIbHOCTDL MOJTYUCHHOI'O 3HAYCHUA (I)HSPI‘-IGCKOFI BCIIMYHHBI;

pelath KayeCTBEHHbIE 33JayM: BBICTPAUBaTh JIOTHYECKH HENPOTHBOPEUMBYIO LEHNOUYKY
paccyXJIeHH ¢ OMOpOi Ha U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKHE SIBICHHUS;

UCIIOJIB30BaTh MPHU PELICHUH Y4eOHBIX 3aJau COBpPEMEHHbIE MH(MOPMALMOHHbBIE TEXHOJIOTUU
JUIL TIOMCKA, CTPYKTYPHUPOBAHHS, WHTEPIPETAl[MM U TMPEJACTAaBICHHUA Y4eOHOW © HaydHO-
HONYJSPHON MH(pOpMalMK, TOTYYEHHOW U3 Pa3InYHbIX UCTOYHUKOB, KPUTUUYECKHU aHAJIM3UPOBAThH
NOJTy4yaeMy0 HHPOpMaIIHIO;

OOBACHATh NMPUHIMIBI ASHCTBUS MAIIWH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, paziavyaTh
yCIIOBHUS UX O€30IaCHOTO MCIIOIh30BAHUS B TIOBCEAHEBHOW KHU3HH,

NPUBOIUTH IPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX Y4YEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUM;

HCIIOJIb30BATh TCOPCTUYCCKUC 3HAHUA 110 (I)I/I3I/IKG B HOBCCI[HGBHOﬁ KHU3HHU OJIA obecrieueHust
0e30macHOCTH IpU OOpallleHuu ¢ MpuOopaMu U TEXHMUYECKMMHU YCTPOMCTBAMH, JUIl COXPaHEHMs
3/I0POBbS U COOJIIOJICHUSI HOPM HKOJIOTHYECKOr0 MOBEICHHS B OKPYKAIOLIeH cpefe;

paboTraTh B IpyIIE C BBIIOJIHEHUEM PA3IMUYHBIX COLMAIBHBIX POJEH, MIIaHUPOBaTh paboTy
TPYIIBI, PAalMOHATBHO pACHpeleNsaTh OO0SM3aHHOCTM W  IUIAHUPOBATH  JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalUsIX, aJ€KBATHO OLEHMBATh BKJIAJ KaXJOIO0 M3 YYaCTHHUKOB TPYIIHI B
pelIeHre paccMaTpuBaeMOi MPOOIIEMBI.

2. Coneprxanue yueOHOro rnpeameTa

Copnep:xaHue Kypca, BKIIOYas IEMOHCTPAIIMOHHBIE OIBITH U (PPOHTANIbHBIE JIAOOpaTOpHbIE pabOTHI,

MOJTHOCTHIO COOTBETCTBYIOT [IprMepHO# mporpaMmMe OCHOBHOTO 00111ero 00pa3oBaHus Kypca.
OcHoBbI j1ekTpoAMHAMUKH (16 YacoB)

I'naBal. MarautHoe moJie

BiamMmogeiictBue TokoB. IlocTosHHBIE MarHuThl. B3amMoieiicTBHE ITOCTOSHHBIX MarHuTOB.
MaruutHoe mnosie. BekTop MarHMUTHOM MHAYKUMHU. [IpMHIUI Cyneprno3suLMM MarHUTHBIX I1OJIEH.
Jluamm MarHuTHOM wWHAYKUMHU. KapThHa JNWMHWA MarHUTHOM HWHAYKIIMU TOJS TMOCTOSHHBIX
MAarHuTOB.

MaruuTHOe MoJjie MPOBOJHMKA C TOKOM. KapTuHa JIWMHMN WHIYKIUM MarHUTHOTO MOJIS
JUTMHHOT'O TIPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOIHMKA, KATYIIKH ¢ TOKOM. OTBIT
Opcrena. BzaumoencTBre NpoOBOIHUKOB C TOKOM.

Cuta Amriepa, €€ MOJyJIb U HalpaBJICHHUE.

Cuia Jlopenua, e€ Moaynnb U HanmpaBiieHHUE. J[BHKEHHE 3apsyKEHHON YacTHUIbl B OAHOPOJIHOM
MarHuTHOM mosne. Pabora cuisl Jlopenta.



MarauTHEIE CBOMCTBA BEIIECTBA.
I'naBa 2. DJIeKTPOMATHUTHASA MHIYKIUSA

SlBneHne  AIEKTpOMarHUTHOW MHAYKUMHU. [lOTOK BEKTOpa MarHUTHOW  HWHIYKIHWH.
DIIEKTPOABUAKYIIAS CUJIA UHIAYKIIUU. 3aKOH 3JIEKTPOMarHuTHONU MHAyKuu Dapajes.

BuxpeBoe »syekTpuueckoe Tosie. DIEKTPOJABMKYIAs CUjla HWHIYKIHMU B TPOBOJHHUKE,
JBHKYIEMCS TTOCTYNATENbHO B OJJHOPOJIHOM MarHUTHOM ITOJIE.

IIpaBuio Jlenua.

NHaykTuBHOCTD. SIBJICHHE CAMOMHAYKIIMH. DJIEKTPOIBUKYILAS CHJIa CAMOUHTYKIUH.

DHeprusi MarHUTHOTO MOJIsl KaTYIIKUA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: IIOCTOSHHBIE MAarHUTBHI,
3JIEKTPOMATrHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUII, UHAYKIIMOHHAS [1€Yb.
Konedanus u BoaHbI (14 yacoB)

I'maBa 3. Mexannueckue KoJe0aHus

Konebarenbnass cucrema. CBOOOAHbIE W BBIHYXKJICHHBIE  KoileOaHus. Y CIOBUS
BO3HUKHOBEHHUSI KojeOaHui. ['apmonmdeckue konebanus. Ilepuoa, dactora, ammiauTyna u Qasa
konebanuil. IlpyxuHHBIM MasTHUK. MaTeMaTHUeCKuil MasTHUK. YpaBHEHHE TapMOHUYECKUX
konebanwmii. [IpeBparieHne sHEPrun Mpu TapMOHUYECKUX KojlebaHusax. Pe3oHaHc.

I'naBa 4. JjieKTpOMATrHUTHBbIE KOJeOaHM s

KoneGarenbHbiii koHTYp. CBOOOIHBIE JJIEKTPOMArHUTHBIE KOJEOAHUS B HJICATBHOM
KOJIeOaTeIbHOM  KOHType. AHAJIOrus MEXIy MEXaHHMYECKUMHM M 3JIEKTPOMAarHUTHBIMHU
konebanusmu. dopmyna TomcoHa. 3aKoH COXpaHEHHUs SHEPrUU B HJICATBHOM KoJieOaTelbHOM
KOHTYype. BBIHYXI€HHBIE 3JIEKTPOMAarHUTHbBIE KOJIEOaHMS.

ITepemennbiii Tok. CHHYCOUIAIbHBIM MEPEMEHHBIA TOK. MOITHOCTH MEPEMEHHOr0 TOKa.
AMIUIMTYZJHOE M JIeHCTBYIOIIEE 3HAYEHUE CUJIbI TOKAa M HampsbkeHus. Pesuctop B 1enu
nepeMeHHOro Toka. KonzieHcarop u kaTylka HHIYKTUBHOCTH B LIEMH IEPEMEHHOT0 TOKa.

Tpancpopmarop. IlpousBoncTBo, mnepemaya M HOTpeOIEHHE DIEKTPUUECKOM SHEPIUM.
OKOJIOTMYECKHE PUCKM TIpU TNPOU3BOACTBE dJIeKTpodHepruu. KynbTypa HCHOnIb30BaHMS
AJIEKTPOIHEPTUHU B MTOBCETHEBHOM JKU3HU.

TexHu4yeckre ycTpocTBa U NMPaKTUYECKOE IPUMEHEHHE: JIEKTPUUECKHUI 3BOHOK, T€HEPATOp
IIEPEMEHHOIr0 TOKa, TMHUU JIEKTpoIepeay.

I'naBa 5. Mexannueckue BOJHBI

MexaHn4ecKue BOJNHBI, yciIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacpocTpaHeHus U
JuiiHa BOJHBL. [lormepeyHble U MPOAONbHBIE BOJHBL. YpaBHEHWE TAPMOHMYECKON OeryIiel BOJIHBI.
WnTepdepenius u nudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

I'maBa 6. D1eKTPOMArHUTHBbIC BOJIHBI

DJIEKTPOMarHUTHBIE BOJHBL. YCJIOBUSL HU3JIYYEHHS DSJIEKTPOMAarHUTHBIX BOJH. B3anmnas
opueHTtanus BekTopoB E, B, V B anekTtpomaruutHoit BoHe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaK€HUEe,  TpelioMIIeHue,  monspu3anus,  audpaknus, uHTepdepenmus.  CkopocTh
3JIEKTPOMATrHUTHBIX BOJIH.



[Ikana 371eKTpOMarHUTHBIX BOJIH. [IpMeHeHne 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHuuMnB pagnocss3u U TeneBuaeHus. Paguonokanus.

DJIEKTPOMArHMTHOE 3arpsA3HEHUE OKPYKAIOLIEH Cpeibl.

TexHuueckrue YCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi [MArHOCTUKAa B TEXHUKE M MEIUIIMHE, pajap, PaJuoNpUEMHHK, TEIEBU3O0D,
aHTeHHa, Tenedon, CBY-neus.

Ontuka (11 yacoB)

I'maBa 7. Ontuka. CBeToBbLIE€ BOJIHBEI.

I'eomerpuueckas ontuka. [IpsmonuHeliHOE pacnpocTpaHEHUE CBETa B OJHOPOIHOU cpene.
JIyd cBeta. To4yeuHbIid HCTOUHHK CBETA.

Ckopoctb cBeta. [Ipuniun ['toiirenca. 3akoH orpaxkeHus csera. IlocTpoeHue n3odpaxeHui
B IUJIOCKOM 3€pKajie. 3aKOHBI TpPEIOMJICHUS CBeTa. AOCOMIOTHBINM TOKa3aTeidb IMPETOMIICHHS.
[TonHoe BHYTpeHHEE oTpaxkeHHe. IIpenesbHbIN yroi MOIHOrO0 BHYTPEHHETO OTPAYKEHUS.

Hucnepcus ceeta. CrnoxHblIi coctaB Oenoro cBera. L{Ber.

CoOupatomire u pacceuBaromye JUH3bl. ToHKas arH3a. POKYCHOE pacCTOSHUE M ONTHYECKas
cuina TOHKOW mnuH3BL. IlocTpoeHne wu300pakeHUN B COOMPAIONMIMX W PACCEHUBAIOIIMX JIMH3AX.
dopMyiia TOHKOU JIMH3BL. Y BEIUYECHUE, JaBAEMOE JIMH30M.

[Ipenenbl NpUMEHMMOCTHA F€OMETPUUYECKON ONTHKH.

BonroBas ontuka. Matepdepenius ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUST HAOTIOACHHUS
MaKCUMyMOB U MHUHMMYMOB B MHTE€P(PEPEHLIMOHHONW KapTUHE OT JBYX CHH(DA3HBIX KOT€pEHTHBIX
MCTOYHHUKOB.

Hudpakius ceeta. udpakiuuonnas pemérka. Y cioBue HaOIOACHUS TTIABHBIX MAaKCUMYMOB
IpU NMaJJCHUH MOHOXPOMAaTHYECKOI0 CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue YCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHHe: O4YKH, Jyma, (oToamnmnapar,
NPOCKIIMOHHBIN anmapar, MUKPOCKOI, TeJIECKOIl, BOJIOKOHHAS ONTHKA, TU(PPAKIUOHHAS PEIIETKA,
MOJIAPOU.

DJieMeHTbI TeOPUHU OTHOCUTENBLHOCTH (3 yaca)
I'naBa 8. JjieMeHTBbI TEOPHH OTHOCUTEILHOCTH

['paHunibl MPUMEHUMOCTH KJIACCUYECKOM MexaHUKU. llocTymarsl cnenuanabHOM TEOpuu
OTHOCUTEJIBHOCTH: HWHBApPUAHTHOCTH MOAYJS CKOPOCTH CBE€Ta B  Bakyyme, MPHUHIIHUII
OTHOCUTEILHOCTH DHHINITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeIJIEHUE BPEMEHH M COKpaIlleHUE JUTUHBI.

DHeprus U UMILYJIbC PEISITUBUCTCKON YaCTHUIBI.

CBs13b MaccChl C PHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIbI. DHEPTHUS TIOKOSI.
KBanToBas ¢pusuka (14 yacon)

I'maBa 9. Uziryyenune u crieKTpbl

Bunet  umznyuenuit. Mcrtounukm cBera. ChoekTpsl M CHEKTpaibHbId  aHanu3. [llkama
AJIEKTPOMArHUTHBIX U3IyYCHUH.

I'nasa 10. KBantoBasi pusuka. CBeTOBbI€e KBAHTHI

®oronsl. Popmyna [lnanka cBs3u 3HEpruM QoTOHA C €ro YacTOTOM. DHEPrus U UMIYJIbC
dorona.



OtkpeiTue u uccienoBanue porodddexra. Onbitel A. I'. CroneroBa. 3akons! dororddexra.
VYpaBuenue Ditamreiina st poroaddexra. «KpacHas rpanuna» Gpororddexra.

Hasnenue cBera. Onbite [1. H. JIcOenena.

XUMHUYECKOE JIECTBHUE CBETA.

TexHuyeckue YCTpOIICTBA M TMpakTUUYecKoe NpUMEeHeHHe: (OToINEeMEHT, (OTOAATUHK,
coJTHEeYHasi baTapesi, CBETOIUO/.

I'nmaBa 11. AtomHas ¢usnka

Monens atoma Tomcona. Ombitbl Pesepdopaa mo paccesnuto o -uactuil. [lmaneraphas
Mozaenb aroma. [loctynatel bopa. M3nydenune u mornomnieHue (oTOHOB IMPH MEpexoje aToMa C
OJIHOT'O YPOBHSI DHEPruu Ha Apyroi. Busl ciektpoB. CEeKTp ypoOBHEH SHEPTUM aTOMa BOJOPO/Ia.

Bonnossie coiictBa yactuil. Bonubl ne bpoinsa. KopnyckynsipHO-BOJIHOBOH Ayaanu3M.

CHoHTaHHOE U BBIHYKJEHHOE U31yUYCHHE.

TexHuueckrue yCTpONCTBA W MPAKTUUECKOE MPUMEHEHWE: CHEKTpPalbHBIM  aHaIN3
(crieKTpocKoIl), 1a3ep, KBAHTOBBIN KOMIIBIOTED.

I'naBa 12. ®du3uka aTOMHOI0 siApa.

OKCIepUMEHTHI, JOKa3bIBAIOIINE CIIOKHOCTh CTpOeHUs sipa. OTKpBITUE PaMOaKTUBHOCTH.
OmnbiTel Pe3epdopna mo ompezeneHnio cOCTaBa pajnOAaKTUBHOro u3nydeHus. CpoiicTBa anbpa-,
Oera-, raMmMa-u3inydeHus. BiusHue paguoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPpOoTOHA M HelTpoHa. HykimonHas monens sipa IelizenOepra—lBanenko. 3apsia
anpa. MaccoBoe uucio siapa. M30tonsl.

Anbda-pacnian. DNEKTPOHHBIA W TIO3UTPOHHBIN Oera-pacman. ['amma-usnydeHue. 3aKoH
PaAMOAaKTUBHOIO pacnajia.

DHeprus cBsi3U HYKJIOHOB B sizipe. SnepHble cuibl. Jedext macch spa.

Snepuble peakuuu. Jlenenue u CUHTE3 SAEP.

Anepupiii  peaktop. Tepmosnepusiii cuHte3. IlpoOrembl U mHEpCHEKTUBBI  SACPHOM
DHEPreTUKU. DKOJIOTUYECKUE ACTIEKTHI SIIEPHON IHEPTETUKU.

TexHuyeckne yCTpOHCTBA M MpakTHYECKOe NpPHUMEHEHHUe: J03UMEeTp, Kamepa BuibcoHa,
SICPHBINA peakTop, aToMHasi bomoa.

I'naBa 13. JjieMmeHTapHbIE YACTHLBI.

Tpu »srama B pa3BuTUM GUMKH  DJIEMEHTApHBIX dYacTUl. OTKpBHITHE MO3UTPOHA.
AnTtnvactunel. Jlenronsl. Anponsl. KBapku. MeTobl HAOMIOICHUS U PETUCTPAIIUH AIEMEHTaPHBIX
yactull. PyHJaMeHTaIbHbIe B3aUMOIeicTBUSA. EqMHCTBO hn3nuecKkoi KapTUHBI MUpA.

DJIeMeHThI ACTPOHOMMH U acTpopu3nku (8 yacos)

Oransl pa3zBUTHs acTpoHOMHUH. [IpuKiIaiHOE 1 MUPOBO33pPEHUECKOE 3HAUEHHE ACTPOHOMMUH.

Bun 3Bé€3anoro Heba. Co3Be3nus, ssipkue 3BE3/1bl, MJIAHEThI, UX BUUMOE ABH>KEHUE.

ConHeynas cucrema.

Connne. Conneunas akTuBHOCTh. McTounuk sHeprun ComnHia u 3BE€371. 3BE3bI, X OCHOBHBIC
XapakTEepUCTUKU. JluarpamMma «CIEKTpaJIbHBIA KJIACC — CBETHUMOCTbY». 3BE3MBI TJIaBHOMN
MIOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» A 3BE3N  IJIABHOU
II0CJIEN0BAaTENIbHOCTH.  BHyTpeHHee crpoeHune 3BE€31. COBpPEMEHHbBIE IPEACTABIEHUS O
MIPOUCXOXKJICHUH U 3BOIoIMK ConHIA U 3BE3/. DTalbl )KU3HU 3BE3.

Muineunsiii [Iyte — Hama [Nanaktuka. [lonoxenue u apmxenue Connna B [Namaktuke. Tumbl
ranakTuk. Panguoranaktvku u kBa3zapsl. UEpHbIE ABIPHI B siApax rajJakTHK.
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Bcenennas. Pacmmupenne Bceenennoii. 3akoH Xa0O06ma. Pasberanue ranmakTuk.

bonpmioro B3peiBa. PenukroBoe usnyuyeHue.
Macmrabnas crpyktypa BeenenHoi. MeraranakTuka.
Hepeménnbie mpoOieMbl aCTpOHOMUH.

IHoBTOpenue (2 yaca)

[ToBTOpEeHME OCHOBHBIX Pa3eNioB, U3y4eHHBIX B Kypce gu3uku 11 kacca.

Konmponvuuvie pabomot
KonTpoasnas padora Ne 1 «Maznummnoe none»
KonTtpoasnast padora Ne 2 «Inekmpomaznummnan uHOyKyua»
KonTpoabnas padora Ne 3 «Onmuxa»
KonTpoasHnas padora Ne 4 «Keanmoesan gpuzuxa.

Jlabopamopnuvie pabomoi
Jlabopamopnas paboma Nel «Habnwoenue oelicmeus MazZHUmMHO20 RO HA MOK»

Jlabopamopuaa paboma Ne2 «Hccnedosanue a6nenusn INeKmpoMacHUMHOU UHOYKUUW)

Teopus

Jlabopamopnas paboma Ne3 «Onpedenenue yckopeHus c60000H020 na0eHUs nPU ROMOWU

MaAAMHUKA)
Jlabopamopnan paooma Ned «H3zmepenue nokazamens npeiomMaeHus CmeKia»

Jlabopamopnas paboma Ne5 «Onpedenenue onmuyueckoil cuibl U POKyCHO20 pACCH OAHUSA

cobuparoweit TUH3bL)
Jlabopamopnan paooma Ne6 «Habnrwoenue cniowino2o u TuHe4amo20 CReKmpoe»
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3. TEMATUYECKOE ILTAHUPOBAHUE C YKA3AHUEM KOJIMUECTBA YACOB, OTBOJIUMBIX HA OCBOEHHUE KAXKIOM

TEMbI
N3 HuX KOJIUYECTBO 4YacoB
Ne Pa3nensl kypca ¢pusuku Bcero yacos
Teopus JlabopaTopHsble padoThl | KoHTpoJBHBIE PAa0OTHI
1 OCHOBBI 3NIEKTPOANHAMUKA 16 12 2 2
2 Konebanus v BOJTHBI 14 13 1 0
3 Ornrtrka 11 7 3 1
4 DJIeMEHTBI TCOPHH OTHOCHTEIBLHOCTH 3 3 0 0
5 KsanToBas ¢puznka 14 13 0 1
6 AcTpoHOMUS 8 8 0 0
7 IToBTOpEHUE 2 2 0 0
Hroro 68 58 6 4
[OKYMEHT MOAMMCAH 3IEKTPOHHOI NOAMMUCHIO 12
MYHULMNAJIbHOE BIOKETHOE OBLLEOEPA3OBATE/ILHOE 17.10.23 14:38 (MSK)  Ceprvdmkar 495A6F30B98F12AC5D694D77013B73D2

YUYPEXXAEHUE CPEAHASA OBLLIEOBPA3OBATEJIbHASA LLKOJIA N2 1 P.M.
MOKILUAH, LliBeuoB AHapeii Banepuesud, [Iupektop




