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PabGouast mnporpamma y4yeOHOro mpemMera pa3paboTaHa B COOTBETCTBHHM C TPeOOBaHHUSIMHU
denepanbHOrO TOCYAAPCTBEHHOTO OO0pa30BaTEIBHOIO CTaHAApTa CpEeJHEro MNpoQecCHOHATBHOTO
obpazoBanust mno cnenuanbHocTd 09.02.07 MHdopManuoHHBIE CHUCTEMBI MU IMPOrPAMMHPOBAHHE
(ITpukaz MunucrepctBa obpaszoBanus u Hayku PD ot 09.12.2016 Ne 1547 «OO6 yTBepx)aeHuu
(benepanbHOrO TOCYAapCTBEHHOTO OOpPa30BaTENBbHOIO CTAaHAApPTa CPEAHEro NPOQEeCcCHOHATBHOTO
obpazoBanus no crnenuansHoctd 09.02.07 MHpOpMaLMOHHBIE CHCTEMBI U NPOTPAMMHUPOBAHUEY),
denepanbHOTO TOCYIAapCTBEHHOrO 00pa30BaTENLHOTO CTaHAApTa CPEAHEro OoO0IIero o0pa3oBaHUs
(ITpukaz MunucrepctBa obpasoBanuss u Hayku P® or 17.05.2012 Ne 413 «OO6 yrBepx)aeHuu
(benepanbHOro rOCyIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAApTa CPETHETO 00IIEro 00pa3oBaHms»), Ha
OCHOBE (eepaabHON 00pa30BaTEIbHOM TMporpaMMbl cpenHero obiiero ooOpasosanus ([Ipuka3s
MunucrepcrBa mnpocsemienus Poccuiickoit ®@enepaunu ot 23 HosOps 2022 1. Ne 1014 «O6
YTBEp)KICHUU (enepanbHOil 00pa3oBaTeNbHONW IPOrpaMMbl CpeJHEro o0mero oOpa3oBaHUS») U
¢benepanbHON 00pazoBaTEIbLHON MPOrpaMMBI [0 yueOHOMY npeaMeTy Pusuka.

Opranuzanusa-pazpadoruunk: @OI'BOY BO «CI'Y wumenn H.I'. Yepnsimesckoro» Komnemxk
panuosnekrponuku umenu [1.H. S6moukoBa
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Pabouas nporpamma 1o ¢usmke Ha ypoBHE cpeaHero oduiero oopazoBanus (6a30BbIil ypoOBEHb
W3yUYeHHs TIPEJMETa) COCTaBJICHA HAa OCHOBE IOJIOKCHUH W TPEeOOBAaHWH K pe3yiabTaTaM OCBOCHHS
OCHOBHOH 00pa30BaTeNIbHOW MPOrpaMMbl, MPEACTABICHHBIX B @DenepaibHOM TOCYJapCTBEHHOM
oOpasoBarellbHOM cTaHmapTe cpemnero obmero odpaszoBanus (PI'OC COO), a Takke ¢ yd€Tom
nporpaMMbl  BocnuTanuss u  KoHumenuuu mpemnogaBaHust ydueOHoro mpeamera «®Dusmka»y B
oOpazoBaTeNnbHBIX  opraHu3anmsx  Poccuiickoit ~ @exepanmu,  pealu3ylOIIMX  OCHOBHBIE
0011e00pa3oBaTeIbHBIC TPOTPAMMBI.

INOACHUTEJBHASA 3AIIMCKA

Copnepxxanune IIporpamMbl HampaBieHO Ha (OPMHPOBAHHE €CTECTBEHHOHAYYHOM KapTHUHBI
MHpa CTYJECHTOB MEPBOT0 Kypca Mpu o0ydeHnu ux (usznke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTebHOCTHOrO moaxonaa. I[Iporpamma cootBerctByeT TpeboBanusM GI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TPEJAMETHBIM M METalmpeIMETHBIM pe3yibTaTaM OOYYeHHs, a TaKKe YYUTHIBAET
HE00XO0AUMOCTh pealu3alii MEXIIPEIMETHBIX CBA3€H (U3UMKU C €CTECTBEHHOHAYUHBIMU Y4eOHBIMHU
npenMeramMu. B Hell onpenensitoTcss OCHOBHBIE L€ U3YYeHHsS] (PU3UKU HAa YPOBHE CPEAHETO OOIIEro
00pa3oBaHMsl, IUIAHUPYEMbIE PE3yJIbTaThl OCBOECHUS Kypca (PM3UKU: JTUYHOCTHBIE, METalpeIMeTHbIE,
npeIMeTHbIC (Ha 6a30BOM YpOBHE).

ITporpaMMa BKIIFOUaET:

* IUJJaHUpPYEMbIE pPE3yJbTaThl OCBOCHHSA Kypca (U3UKM Ha 0a30BOM ypOBHE, B TOM 4YHUCIIE
IIPEIMETHBIE PE3YJIbTATHI;

* cojaep:kaHMe yueOHOro npenmMera «Puznka;

* IIPUMEPHOE TEMATHYECKOE IUIAHUPOBAHHUE C YKa3aHMEM KOJMYECTBA YacOB HA M3y4EHUE
KXI0H TEeMbl W MPHUMEPHON XapaKTePHCTUKOW YYEeOHOH MAeATEIbHOCTH OOyYaroInuXcs,
pean3yeMou Npu U3yUYEHUHU ITUX TEM.

[IporpaMma MoOXkeT OBITh HMCHOJb30BaHA IPENOJABATENIIMU KaK OCHOBA JJIsi COCTaBJICHUS
cBoux pabouux mporpamm. [Ipu paspaboTke pabodeil mporpamMMbl B TEMATHYECKOM IJIAHUPOBAHUU
JOJKHBI OBITh YYTE€HBI BO3MOXHOCTH HCIOJIb30BaHUS 3JIEKTPOHHBIX (LHM(POBBIX) 00pa3oBaTEIbHBIX
pecypcoB, SBISIOUIMXCS Y4eOHO-METOAMYECKMMM MaTepuanaMu (MyJIbTUMEIUNHHBIE MPOTrPAMMBI,
ANIEKTPOHHbIE YYEOHHUKM W 33JaYHUKH, DJIEKTPOHHbIE OMOIMOTEKH, BUPTyalbHbIE JAOOpaTOpHH,
UTPOBBIE TPOTPAMMBI, KOJUIEKLMH IU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), pEATU3YIOIIUMHU
munaktudeckne Bo3MoKHOCTH MKT, copepskaHne KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00
o0pa3oBaHHH.

Pabouass mporpaMma He CKOBBIBA€T TBOPYECKYK0 HWHULMATUBY MpenojaBareie U
IIPEIOCTABIIAET BO3MOXKHOCTD JJI PEAIM3ALMN Pa3IMYHBIX METOINYECKUX MOAXON0B K OpraHu3aluu
oOyueHus: pU3MKe NpPU YCIOBUM COXPAHEHHUs 00sS3aTelNbHOW YacTH cojaepkaHus Kypca. Komamuectso
4acoB B TEMAaTHMYECKOM IUIAHUPOBAHWU HAa M3Y4YEHHUE Ka)KIOM TEMBI SBIJIETCS OPUEHTHUPOBOUHBIM U
MOXKET OBITh H3MEHEHO KaK B CTOPOHY YMEHBIICHHS, TaK U YBEIMYEHHS B 3aBUCUMOCTU OT
pean3yeMbIX METOJUYECKUX MTOIX0I0B U YPOBHS OATOTOBICHHOCTH Y4aIUXCSL.

OBIIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEIMETA «®U3UKA»

Odu3nka KaKk Hayka O Hambosee OOIUX 3aKOHAX MPUPOJBI, BBHICTYIAs B KauecTBE y4eOHOTO
MpeaMeTa, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAHUN 00 okpykaromem mupe. Kypc ¢pusznkn —
CUCTEeMOOOpa3yIOIIMii /71 ©€CTECTBEHHOHAYYHBIX YYE€OHBIX IPEIMETOB, MOCKOIbKY (U3HUECKUE
3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHWM, W3y4aeMbIX XUMHEH, OWojorueu, (Hpusmdeckoit
reorpadueid u actpoHomwueil. lcmonp3oBaHWE W aKTUBHOE MPHUMEHEHHWE (QU3NYECKUX 3HAHUN
OTIpEIEIISICT XapakTep W Pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHH B cdepe IHEPreTHKH, TPAHCIOPTa,
OCBOCHHUSI KOCMOCA, IMOJIYYEHHs] HOBBIX MAaTE€pUAJIOB C 3aJaHHBIMU CBOMCTBaMU U Jp. M3yueHue
(U3UKM BHOCHT OCHOBHOM BKJIaJL B (OpMUpOBAHME ECTECTBEHHOHAYYHON KAapTHUHBI MHUpPA
oOyuatomuxcsi, B GOpMUPOBAHNE YMEHUN MPUMEHSATh HAYYHBI METOJ MO3HAHUS MPH BHITOIHEHUU
MMH YI€OHBIX HCCIICIOBAHUMN.

B ocHOBY kypca (hM3MKHU MONOKEH PsIT UK, KOTOPbIE MOKHO PacCMAaTpPUBATh KaK MPUHITUTIBI
€ro MOCTPOEHUS.
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Hnes uesocTHOCTH. B COOTBETCTBUM C HEH KypC SIBJISETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJIEPXKUT MaTepuan M3 BCEX pa3lesoB (PU3MKM, BKIHOYAET KaK BOIPOCHl KJIACCHYECKOW, Tak M
COBPEMEHHOW (PU3UKH.

Hpes renepanmzanum. B cooTBeTcTBUM ¢ Hel Marepuan Kypca GU3MKH OOBEAMHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBisieTcsi (OPMHUPOBAHUE TMPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€puy, BEIIECTBE U MOJIE.

HNness rymanuTapusanuu. EE peanusanus npenanosiaraeT HCHOJb30BAHUE T'YMaHUTAPHOTO
noTeHuana (pU3NYECKO HAyKH, OCMBICICHUE CBSA3M pa3BUTHS (U3UKU C Pa3BUTHEM OOLIECTBa, a
TaKXe C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U AKOJIOTHYECKUMH MPOOIEMaMH.

Npaes npukiaaHoil HanpasjeHHocTH. Kypc ¢u3suku npenanosaraeT 3HaKOMCTBO € LIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

HNnest 3KoJ0rM3alMu  peanu3yeTcsl IOCPEICTBOM BBEICHHSA DIIEMEHTOB COACpIKaHMS,
MOCBAIIEHHBIX SKOJIOTUYECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AaHBI C Pa3BUTHEM TEXHUKH
U TEXHOJOTMH, a TaKke OOCYXIeHHs MpoOJieM pPALMOHAIBHOIO NPUPOAONOIb30BAHUA U
9KOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3MKU SBISIOTCS (u3ndeckue Tteopuu ((popMupoBaHue
MPEJCTaBICHUNA O CTPYKTYpPE MOCTPOSHUsS (U3NYECKOH TeopHuu, poid (PyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHLMIIOB B COBPEMEHHBIX INPEICTABICHUSAX O NPUPOJE, IPAHULAX NPUMEHMMOCTH TEOPHM, AJIA
OIMCAaHUs ECTECTBEHHOHAYYHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeTEIbHOCTHBIN MOJAX0 B Kypce (U3MKU peanusyercs, Mpekae BCEro, 3a CYET
OpraHu3ali IKCIEPUMEHTAIBHON JeATeNbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3MKH — 3TO HCHOJb30BAHUE CHUCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB MU
nabopaTOpHBIX PabOT, KOTOpBIE B MporpamMMmMe OOBEAWHEHBI B OOLIMI CIUCOK YYCHHMYECKHX
IIPaKTUYEeCKUX paboT. Belnenenue B ykazaHHOM IepedyHe JabOpaTOpPHBIX paboT, MPOBOAMMBIX IS
KOHTPOJISI W OIICHKH, OCYIIECTBIIICTCS YYaCTHHKAaMH OOpa30BaTEIbHOTO Mpolecca HCXOAS U3
0COOEHHOCTEM TEeMaTWYeCKOro IUIAaHUPOBAHUS M OCHalleHus KabuHera ¢usuku. Ilpu sToMm
o0ecrieunBaeTcs OBJIAJIEHUE OOYyJaroIIMMHCS YMEHMSIMH IPOBOJUTh KOCBEHHBIE H3MEPEHMUS,
UCCIIEIOBAaHMsI  3aBUCUMOCTEH (U3MYECKMX BEIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MPETI0KEHHBIX TUIIOTES.

bonburoe BHUMaHNE YAENAETCS PELICHUIO PAaCUETHBIX M KaueCTBEHHBIX 3anad. IIpu stom amns
pacu€THBIX 3aJa4 TNPUOPUTETOM SIBISIFOTCS 3aJadd C SBHO 3aJaHHOW (U3NYECKOM MOJEeNblo,
MTO3BOJISIIOIINE MIPUMEHATh U3YyUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jelia Kypca, TaK
W MUHTErpUpys 3HAHUS U3 pPa3HbIX pa3aenoB. [ KauecTBEHHBIX 3a/lad IPUOPUTETOM SIBISIOTCS
3aJJaHusd Ha OOBSCHEHME MPOTEKaHHs (U3UYECKUX SBICHUH M MPOLECCOB B OKPYXKAIOLIEH >KU3HH,
TpeOytoniye BIOopa GU3NYECKOo MOIETH ISl CUTyallMH MPAaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu PI'OC COO k MaTepHalibHO- TEXHUUECKOMY 00eCIeueHHIO
y4eOHOro Tporiecca 0a30BbIi YPOBEHb Kypca (M3UKU JOKEH M3y4aThCA B YCIOBUSIX MPEIAMETHOTO
KaOuHeTa (PU3MKH WM B YCJIOBUSX WHTETPUPOBAHHOIO KaOWHETa MPEAMETOB €CTECTBEHHOHAYYHOTO
nukima. B kabunere ¢Gu3MKM AOMKHO OBITH HEoOXoamMmoe jgabopaToOpHOE OOOpYIOBaHHE IS
BBINOJIHEHUS YKA3aHHBIX B IPOrpaMMe MPAaKTUYECKUX paboT U JEMOHCTPAlMOHHOE 000pY/I0BaHHE.

JemoHcTpanmionHOoe  o0opyaoBaHuE (OPMHUPYETCS B COOTBETCTBHM C  IPUHITUTIOM
MUHHUMAaJIBHOHN JI0CTaTOYHOCTH M 00€CIeunBaeT MOCTAHOBKY MEPEUUCICHHBIX B IPOrpaMMe KITFOUEBBIX
JEMOHCTpAallMi A7  HWCCIENOBAaHUS HW3Y4aeMbIX SBJICHMM M MPOLECCOB, OSMIMPUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUI.

JlaBoparopHoe o0opyoBaHUE AJISl MPAKTHUECKUX PadOT GopMHUpYyeTcs B BUAE TEMAaTUYECKUX
KOMILJIEKTOB M 00€CIIeYMBaETCsl B pacuéTe OJJHOI0 KOMIUIEKTa Ha JIByX oOyuatomuxcs. TemaTuueckue
KOMIUIEKTHl  JJAOOpaTOpHOrOo  OOOPYAOBAaHMSI JOJKHBI ~ OBITh  IMOCTPOEHBI HA  KOMIUJIEKCHOM
WCTOJIb30BAHUU AHAJIOTOBBIX M HU(POBBIX NPHOOPOB, a TaKXKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX
CHCTEM B BHJIE TN POBBIX Ja0OpaTOpU.

HEJHN U3YYEHUA YYEBHOI'O IIPEIMETA «®PU3UKA»

OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:



— (¢opMHpoBaHUE MHTEpPECa U CTPEMJICHHSA, OOYUYAIOUIMXCS K HAyYHOMY H3YyYCHHMIO HPUPOIBI,
Pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

— pa3BUTHE  TPEACTAaBICHMA O  HAYYHOM  METO/A€ TMO3HaHUsS ©  (OPMHpPOBAHUE
UCCIIEI0BATEIHCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSIM;

— (opMHpOBaHUE HAYYHOTO MUPOBO33PEHHUS KaK PEe3y/bTaTa U3YyYEeHUsI OCHOB CTPOCHHS MaTepUHU
U (QyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

— ¢opmHupoBaHUE yMEHUIH OOBICHATH SBICHHUS C HCIIOJB30BAaHMEM (PU3MUYECKUX 3HAHUU U
HAaYYHBIX JJOKA3aTeIbCTB;

— (¢opMHpOBaHUE TPEACTABICHUN O POl (PU3MKH I Pa3BUTHUSA APYIHMX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

JIOoCTIKEHHE 3TUX IIeJiei 00ecreunBaeTCs pelIeHneM CIEAYIONNX 3a/ad B IPOoIecce U3ydeHHsl Kypca
(hU3UKH Ha YPOBHE CPEAHETO 00IIEero 0Opa3oBaHUs:

— TpUOOpETEeHHE CUCTEMbI 3HAHUH 00 00X (HU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKJIFOUas MEXAHHMKY, MOJIEKYJSPHYIO (HU3HKY, DJEKTPOJMHAMHKY, KBAaHTOBYIO (U3HKY U
AJIEMEHTHI ACTPOPUNKH;

— (dopmupoBaHre yMeHHI MPUMEHATh TEOPETUYECKUE 3HAHUS JUIS OOBSICHEHHS (DU3UUSCKHX
SIBIICHUI B IPUPOJE U ISl IPHHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOM KU3HH,

— OCBOCHHE CHOCOOOB PEIICHMS PA3IUYHBIX 33Jad C SBHO 3aJaHHON (DU3NYECKOW MOJEINBIO,
3ajad, IMO/APa3yMEBAIOUINX CAMOCTOSTEIbHOE CO3JaHue (U3NUYECKON MOJENH, a/leKBaTHOU
YCIIOBHSIM 33/1a4H;

— TIOHUMaHHWEe (PU3MYECKUX OCHOB M MPUHIUIOB JICHCTBHA TEXHUYECKUX YCTPOWCTB W
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHHUS Ha OKPYXKAIOLIYIO CPEILY;

— OBJQJICHUE METOJaMH CaMOCTOATENBHOTO IUTAHUPOBAHHWS M TPOBENEHUS (HU3MUECKHUX
IKCIIEPUMEHTOB, aHAIW3a W MHTEpPHpeTalu HH(GOPMALUK, OIPEACICHHs JOCTOBEPHOCTH
MOJTyYEHHOTO PE3yIbTaTa;

— CO3[JaHM€ YCJIOBUHM Ui pa3BUTUS YMEHUH MPOEKTHO-UCCIEI0BATEIbCKONW, TBOPYECKOH
JeSITeTbHOCTH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYEBHOM ILVIAHE

B cootBerctBun ¢ ®I'OC COO ¢usuka sBiasercs o0sA3aTENbHBIM IMPEIMETOM Ha YpPOBHE
cpenHero oOmero oopasoanus. [lanHas nporpaMma npeaycMaTpuBaeT u3ydeHue Gu3uku Ha 6a30BoM
ypoBHe B 00bEéMe 88 uacoB 3a rog 0OyueHwus..

Jlrobas pabouasi mporpamMma J0JDKHA TOJIHOCTBIO BKJIIOYATh B C€OSl COJEpIKaHHWE JaHHOMN
IPOrpaMMBl.

INIAHUPYEMBIE PE3YJBTATBI OCBOEHUSI YYEBHOI'O IIPEIMETA «®U3UKA» HA
YPOBHE CPEJHEI'O OBIIETOOBPA30OBAHMUS (FA3OBBIN YPOBEHD)

OcBoenue yuebHoro npeamera «dusnka» Ha ypoBHE CpeaHEro od1ero oopasoBanus (6a30BblIii
YpOBEHB) JIOJDKHO oOecreynBaTh JOCTH)KEHUE CIEAYIOUUX JUYHOCTHBIX, METalnpeIMETHBIX H
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JJMYHOCTHBIE PE3YJIbTATHI
I'pasicoanckoe socnumanue:

— Cc(hOPMHUPOBAHHOCTh TPaXJAHCKOM TMMO3MIIMM  OOYyYaloIlerocs Kak akKTHUBHOTO U
OTBETCTBEHHOI'0 4YJI€Ha POCCHUHCKOro OOIECTBA;

— MPUHATHE TpaguLUOHHBIX 00111e4eT0BEYSCKUX I'YMaHUCTUYECKUX u
JIEMOKPATUYECKHUX IIEHHOCTE;

— TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpEcax TIpakIaHCKOro oOIIecTBa,
Y4acCTBOBAaTh B CAMOYNPABJIECHUN W JAETCKO-FOHOIIECKHUX OpPraHW3allusX;

— YMEHHME B3aUMOJECUCTBOBATH C COLMAIBHBIMM HMHCTUTYTAMH B COOTBETCTBUM C HX
(yHKIUSIMU ¥ Ha3HAYCHUEM;

— TOTOBHOCTb K I'YMAaHUTApPHON U BOJIOHTEPCKOU NESATEIILHOCTH.



Ilampuomuueckoe eocnumanue.

— ¢c(hOpMUPOBAHHOCTH POCCUICKON IpakIaHCKON UIACHTUYHOCTH, TATPUOTHU3MA;

— IICHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM; JIOCTHIKEHHSIM POCCHUHUCKHUX
y4EHBIX B 00J1aCTH (DU3UKH U TEXHHUKE.

yxoeHo-upaecmeéennoe gocnumanue:

— c(opMUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MO BEJICHUS;

— CIIOCOOHOCTHh OIICHWBATh CUTYAIUIO U MPUHUMATH OCO3HAHHBIC PCIICHUS, OPUEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH, B TOM YHCJE B JEATEIBHOCTH YUYEHOTO;

— OCO3HaHUE JIMYHOTO BKJIAJ[a B IOCTPOSHHUE YCTOMYHBOTO Oy IyIIETO.

Icmemuueckoe eocnumanue:

— DCTETUYECKOE OTHOIICHHME K MHPY, BKIIOYasi JCTETUKY HAy4YHOTO TBOPYECTBA,

npucyuiero Gpu3ndeckoil Hayke.
Tpyooeoe éocnumanue:

— HWHTEpeC K pa3nu4yHbIM cdepam MNpodecCHOHANBHON NEesTeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3MKOW M TEXHHKOW, YMEHHE COBEPIINATh OCO3HAHHBIM BBHIOOp OymyIIcit
npoeccruu U peamn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE IUIAHBI;

— TOTOBHOCTHh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa3OBaHUIO B oOJacTH (U3UKU Ha
NPOTSKEHUU BCEHl JKU3HH.

IKonocuueckoe éocnumanue:

— c(opMUPOBAHHOCTh JKOJOTHYECKON KYJIbTYpbl, OCO3HAHHE TJI00AJBHOrO XapakTepa
SKOJIOTHUYECKUX MpoOJIeM;

— IUJIAaHUPOBAHHUE M OCYILIECTBJICHHE NECHCTBUH B OKpY’KalolIel cpele Ha OCHOBE 3HAHMS
LeJIel YCTOMYMBOTO Pa3BUTHUS YE€JI0BEYECTBA;

— paclIUpeHHe OmbITa JESTEeIbHOCTH DSKOJOTHYECKON HaNpaBIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUU 10 (pu3mKe.

Ilennocmu nayunozo no3nanusn:

— c(hOpPMHUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHsI GU3NUECKON HAYKH;

— OCO3HaHWE IEHHOCTH HAY4YHOU JNESITEIbHOCTH, TOTOBHOCThH B MPOIECCE U3YyUCHHS (HU3UKH
OCYIIECTBIISITh MPOCKTHYI0 U HMCCIEIOBATEIBCKYIO NESITEIbHOCTh WHIMBUIYalbHO U B
rpyrmnre.

B mpomecce moCTHXKEHHsST JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS TMPOTrpaMMBbI
cpenHero ooOmiero ooOpa3oBaHUs 1O (GU3MKE Yy OOy4YaromIuXCsi COBEPIICHCTBYETCS
IMOYUOHATIbHBIU UHMeNIeKn, TPETonararomuii chopMHUPOBAHHOCTh:

—  Camoco3Hanusl, BKIFOYAIOMIETO0 CIIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHAIBLHOE COCTOSTHUE,
BHUJECTh HANIPABIICHUs PAa3BUTHS COOCTBEHHON SMOLMOHAIBLHOU cdepbl, OBITh YBEPEHHBIM
B ce0e;

— camopez2ynuposanus, BKJIFOUYAIOIIIETO CaMOKOHTPOJIb, YMEHHUE  NPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJIEHHUE, CIIOCOOHOCTh aJaliTUPOBATHCS K AYMOITMOHATBHBIM
W3MEHEHUSIM U MIPOSIBISATETHOKOCTD, OBITHh OTKPBHITEIM HOBOMY;

— 8HYmpeHHel Momueayuu, BKIIOYAIOIIed CTpEeMICHHUE K JOCTHXKEHUIO 1IeJIU U yCIexy,
ONTUMU3M, WHUIMATUBHOCTh, yMEHHE JEWCTBOBaTb, HCXOJsl W3  CBOUX
BO3MO>KHOCTEHH;

— amnamuu, BKIIOYAIONIEH CIIOCOOHOCTh TIOHUMATh YMOIIMOHAIIFHOE COCTOSIHUE APYTHX,
YYHATHIBATh €r0 NPHU OCYIIECTBICHHUU OOIICHUS, CHOCOOHOCTh K COYYBCTBHUIO H
COMepEeKUBAHUIO;

— COYUANbHBIX HABLIKOG, BKIIOYAIOIINX CIIOCOOHOCTH  BBICTpaWBaTh OTHOIICHUS C
JIPYTUMU JIFOABMU, 3a00TUTHCS, MPOSIBISITH MHTEPEC U pa3periath KOH(PIUKTHI.



METANPEAMETHBIE PE3YJIbTATHI
YHuBepcaibHbIe MO3HABATEIbHbIE e CTBUS
Bazosvie nocuueckue oeticmeusi:

— CaMOCTOSITeNIbHO (POPMYJIMPOBATh U aKTyaJHU3UpPOBaTh MpPOOJEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

— OINpEeAeNATh LEJH AeSITEIbHOCTH, 331aBaTh NapaMeTPbl U KPUTEPUU UX JOCTUKECHUS;

— BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYUS] B PacCMaTpPUBAEMBIX (PU3ZUUECKUX
SIBJICHUSIX;

— paspalaTeiBaTh IUIAaH pEUICHUs] TPOoOJIeMbl € Y4YETOM aHalIu3a MMEIOIIUXCS
MaTepualbHbIX U HEMATEPUAJIbHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHBBI B JI€SITEJIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEJISM,
OLICHMBATh PUCKHU MOCJEICTBUI IESITEIbHOCTH;

— KOOPJIMHHMPOBATH U BBINOJHATH PabOTy B YCIOBHSX pPEaIbHOTO, BUPTYAJIBHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUSI;

— Ppa3BHUBaTh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH KU3HEHHBIX MMPOOIIEM.

Basosvie uccnedosamenvckue oelicmeus.

BJIAZICTh HAYYHOU TEPMHHOJIOTUEH, KIIFOUEBBIMU MTOHITHSIMU I METOAaMH (PU3NUEeCKOM
HayKH;

BJIAJIETh HaBBIKAMHU y4E€OHO-UCCIIEI0BATEIbCKON U MPOEKTHOM JI€SITEIbHOCTU B 00J1acTH
(hU3UKH; CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHUs
3a/1a49 (PU3NUECKOTO COACPKAHMS, TPUMEHECHHIO PA3JIMYHBIX METOJIOB ITO3HAHUS,

BJIaJIETh BUJIAMU JESITEIBHOCTH IIO IMOJyYEHHUIO HOBOTO 3HAHUsI, €r0 MHTEPIIPETALNH,
npeoOpa3oBaHUIO U NPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTyallUsiX, B TOM YMCJIE
P CO3JaHMUH YYEOHBIX MPOEKTOB B 0o0ylacTH (PU3HUKHU;

BBISIBJISITh IIPUYMHHO-CJICICTBEHHBIE CBA3M M AKTYyJIM3UpPOBaTh 3aJady, BbIJIBUIAThb
TUNOTE3y €€ pElLIeHUs, HaXOAWUTb apryMEHTHI IJIA JOKa3aTeJIbCTBA CBOUX YTBEPIKICHUM,
3aJ1aBaTh IIApaMETPbl U KPUTEPUH PELICHUS;

AHAJIU3UPOBATh IIOJIy4EHHBIE B XOJ€ pEIICHUSA 3aJa4yd pe3yabTaTbl, KPUTUYECKU
OLICHMBATh MX JOCTOBEPHOCTb, IMPOTHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTh U (POPMYIHMpOBaTh COOCTBEHHBIE 3a/Ja4d B OOpa30BaTENIbHOM NESITEIbHOCTH, B
TOM 4YHCJI€ NIPU U3YHYEHUU (PUBUKH;

JIaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh [IEPEHOCUTh 3HAHUS 110 (PU3NKE B IPAKTUUECKYIO 00JaCTh KU3HEIESITEIbHOCTH;
yMeTb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JacTel;

BBIABUTaTh HOBBIE MJEH, IpeiaraTb OPUTMHAJIBHBIE NOAXOAbl M PEIICHMS; CTABUTH
poOJIeMbl U 3a7a4M, JIOMyCKAIOIIME aJbTePHATUBHBIE PEILICHMUS.

Paboma c ungopmayuen:

BJAJIETh HaBBIKAMHM TMOJIydeHHUs] HHPopMannu (PU3UYECKOr0 COAECpKAHUS U3
WCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHaJU3,
CHUCTEMATH3alIMI0 WU HHTEpIpeTanuio HHPOpPMAlMK pPa3IWYHBIX BUIOB U (Hopm
MpeJICTaBIICHUS;

OIICHUBATh JTOCTOBEPHOCTH MH(pOpMAIINH;

HCTOJIb30BaTh CpPEACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUM B
pEIIeHUH KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX M OpraHU3allMOHHBIX 3a7ad C
coOmroeHneM TpeOOBaHWUI APrOHOMHUKH, TEXHUKHA OE301acHOCTH, TUTHEHBI,
pecypcocOepekeHusl, IPAaBOBBIX M DJTUYECKHUX HOPM, HOPM HH(POPMAIIMOHHOU
0€30MacHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOrO COJepKaHUsS B pas3IMYHbIX ¢dopmaTax ¢ Y4ETOM
Ha3zHaueHus HUHPOpPMAIMKM U LEJIeBOM  ayJuTOpPUHU, BBIOMpass ONTUMaIbHYIO (opMy
MPEACTABICHUS U BU3YyaJIU3aIUH.



YHuBepcanbHble KOMMYHUKATUBHBIE IECTBUS
Obuwenue:

OCYILIECTBIISITH OOIIIEHNE Ha YpOKax (PM3UKH U BO BHEYPOUHOM IEATEIHHOCTH;
pacro3HaBaTh OPEANOCHUIKM KOH(MJIMKTHBIX CUTYyallui U cMArdaTh KOH(MJIUKTHI;
pa3BEPHYTO M JOTMYHO M3J1araTh CBOIO TOYKY 3PEHUSI C MCIIOJb30BAaHUEM SI3BIKOBBIX
CpEACTB.

Coemecmnas 0esasmebHOCHb:

IIOHMMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAaH/IHON U MHIMBUAYaJIbHONH pabOThI;
BBHIOMpaTh TEMAaTUKY M METOJIbI COBMECTHBIX ACHCTBHH € y4y€TOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEH KaXXJOr0 YICHAa KOJUIEKTHBA;

IIPUHAMAaTh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH U KOOPAUHHUPOBATH
JEUCTBHUS MO €€ NOCTH)KEHUIO: COCTABIIATH IUIAH JACHCTBUM, PaclpelelATh POJIU ¢ yYETOM
MHEHHMH yYaCTHUKOB, OOCYXAaTh PE3yJbTAaThl COBMECTHON pabOTHI;

OLICHUBATh KaY€CTBO CBOETO BKJIAJA M KaXKJOr0 y4aCTHHKA KOMaH/bl B OOLIMN pe3ysbTat
1o pa3pabOTaHHBIM KPUTEPUSIM;

Hpeaiaratb HOBBIE IPOEKTHI, OLEHUBATh WJEH C MO3UMLUHUM HOBHU3HBI, OPUIMHAJIBHOCTH,
OPAKTUYECKON 3HAUYUMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPAaTErMYeCKOe IOBEACHHUE B PpAa3IUYHBIX CHTyalusX,
MPOSIBJISITh TBOPUYECTBO U BOOOpa)keHUE, ObITh UHUIIMATHBHBIM.

YHUBEpCANBHBIE PETYJIATUBHBIEC IEHCTBUSA
Camoopeanuzayus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh ITO3HABATEIBHYIO JIESITEIHBHOCTh B 00JacTH (DU3UKU U
aCTPOHOMMH, BBISIBIIATH NPOOJIEMBI, CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIEC 3aJlauu;
CaMOCTOSITEJIbHO COCTaBJISTh IUIAH PEIICHHUS PACUYETHBIX M KAaYeCTBEHHBIX 3aJad, IJIaH
BBITTOJTHEHUSI MPAKTUYECKOM paboThl ¢ y4ETOM HMMEIOIIMXCS PECYypCcoOB, COOCTBEHHBIX
BO3MOHOCTEH U IIPEANIOYTCHUN;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacmupsTh paMKu y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX IPEANOYTCHHH;

nenaTh OCO3HAHHBIA BBIOOP, apryMEHTHpOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBIICHUIO DJpyAULMM B o0nactu (QU3MKH,
MOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTEIbHbIN U KYJbTYPHBIH YpOBEHD.

CamokoHmponb:

AaBaTb OHLCHKY HOBBIM CHUTYyallUsAM, BHOCUTH KOPPCKTHUBLBI B ACATCIBHOCTHL, OLICHUBATH
COOTBCTCTBUC PEC3YJIbTATOB LICIIAM;

BJIaACTh HaBbIKaMH MHO3HAaBATEIHLHOM pe(l)J'ICKCI/II/I KaK OCO3HaHUs COBCPIIIACMBbIX ﬂeﬁCTBHﬁ
WU MBICIIMTCIIBHBIX IIPOLICCCOB, UX PE3YJIBTATOB U OCHOBaHHﬁ; HUCITIOJIB30BaTh HpI/IéMLI
pC(I)JICKCI/II/I HJIs1 OICHKU CHUTYyalluu, B5160pa BCPHOI'O PCHICHUA,

YMCTb OL€CHHMBATHh PUCKHU M CBOCBPCMCHHO INPUHUMATL PCHICHUAIIO UX CHHIKXCHHIO,
OPpUHUMATB MOTUBBI U APTYMCHTHI JIPYTUX IIPHU aHAJIU3C PE3YJIbTATOB ACATCIbHOCTHU.

Ipunsmue cebs u Opyeux:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTAaTKU U JIOCTOUHCTBA;
MPUHUMATh MOTHUBBI U apryMEHThI APYTUX IPU aHAJIU3€ pPe3yJIbTAaTOB JESTEIbHOCTH;
MPU3HABATh CBOE MPaBO U MPABO JPYTrUX HA OLIMOKH.

INPEJIMETHBIE PE3YJIbTATBI
B npouecce uzyuenus kypca ¢pu3nka 6a30BOro ypoBHs 00y4aroUIHiicss HAy4uTCs:

JIEMOHCTPHPOBATh Ha MpPHUMEPax pojb U MecTo (pu3uku B (HOPMUPOBAHUU COBPEMEHHOU
HAy4YHOU KapTHUHBI MHpa, B Pa3BUTHU COBPEMEHHON TEXHUKHU W TE€XHOJOTWM, B MPAKTUYECKON
NeSITeIbHOCTH JIFO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;
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YUUTBHIBATh TPAHMIIBI MTPUMEHEHUS HM3YYCHHBIX (U3NYECKUX MOCNeH: MaTepuaibHas TOYKa,
MHEepLHaIbHAs CUCTEMa 0TcuéTa, abCONIIOTHO TBEPIOE TEJO0, UCANIbHBIN ra3; MOJEIN CTPOSHUS
ra30B, )KUJKOCTEH U TBEPABIX TEJ, TOUCUHBIN dIEKTPUUECCKUNA 3apsi]l IPU PeIIeHUN (PU3HUECKUX
3a/1a4;

pacrio3HaBaTh (PU3MUECKUE SBIEHUS (Ipolecchl) W OOBICHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOEHHUs BEIIECTBA M JJIEKTPOJUHAMUKH:
PaBHOMEPHOE U PaBHOYCKOPEHHOE NPSAMOJIMHEWHOE JBH)KEHUE, CBOOOJHOE MaJeHue Tell,
JIBUKEHHE 110 OKPY)KHOCTH, WHEpIUs, B3aumojelcTtBue Ttei;, auddysus, OpoyHOBCKOE
JBUKEHHUE, CTPOEHUE >KUIKOCTEN M TBEPABIX TEJ, U3MEHEHHE 00bEMaA TEN MpPU HArpeBaHUU
(oxymaxkaeHuu),  TEIUIOBOE  paBHOBECHE,  HWCHApeHue,  KOHJEHcalus,  IUIaBJICHUE,
KPUCTAJUIM3aLUsl, KHUIICHUE, BIJIAXHOCTb BO3AYyXa, IIOBBIIICHUE JABJICHMS Tras3a IPU €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBA3b MEXKIYy IapaMEeTPaMH COCTOSHUS I'a3a B U30IPOLECCaX;
JJIEKTPU3ALMs TEJl, B3aUMOIECHCTBUE 3aPsI0B;

OTKCHIBATh MEXAHUYECKOE JBUIKECHHE, UCIONB3YS (M3MUECKUE BEIMUMHBL: KOOPIWHATA, MYTh,
IIepeMELICHUE, CKOPOCTh, YCKOPEHHME, Macca Tela, CHJIa, UMIIYJIbC Tella, KUHETHYeCKas
SHEprus, MOTEHUUANbHAS SHEPIus, MEeXaHW4ecKas pabdoTa, MEXaHHUYeCKas MOUIHOCTh; MPHU
ONMCAaHWM TPABWIBHO TPAKTOBaTh (PU3UYECKUH CMBICH HCIOIB3YEMbIX BEIHYUH, WX
0003HAYECHHUS] U EOUHUIIBI, HAaXOMUTh (OPMYJBI, CBS3BIBAIOIIME JAHHYIO (U3HUECKYIO
BEJIMYHMHY C IPYTUMU BEIIMYUHAMU;

OIMCHIBATh M3YYECHHBIE TEIUIOBbIE CBOMCTBA TEJl U TEILIOBBIC SIBICHUS, UCIIONB3Ysl (PU3NUECKUE
BEJIMYUHBIL: JABJICHUE Ta3a, TeMIEparypa, CPEIHssl KHHETHYECKas HDHEPrus XaoTUYECKOIO
JNBUKEHUSI MOJIEKYJ, CpPEJHEKBAJApaTU4YHAsl CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIIOTHI,
BHYTPEHHSS SHEPrus, padoTa ras3a, K03()(OUIHEHT MOIe3HOTO ACWCTBUS TEIIOBOTO JIBUTATEIIS;
IpU ONUCAaHUM MPABWIBHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJIb3YEMbBIX BEIUYUH, HX
0003HAYCHHUS W €IUHMIBI, HAXOIUTh (Op- MyINbl, CBS3BIBAIOIIME JAaHHYIO (U3NIECKYIO
BEJIMYUHY C IPYTUMHU BEJIMUYMHAM;

ONKCHIBATh M3YYEHHBIEC DJIEKTPUUYECKHE CBOWCTBA BEIIECTBA M DIIEKTPUUYECKHUE SBIICHMS
(mporecchl), UCTIONB3Ys (U3NUECKUE BETMUMHBL: JIEKTPUUECKUI 3apsij, SJIEKTpUUYECcKoe IoJIeE,
HaIpsDKEHHOCTh  MMOJA, IMOTEHLIHA], Pa3HOCTh ITOTEHIUAJIOB; IIPU ONHCAHWM IMPABWIBHO
TpakToOBaTh (U3UYECKUN CMBICT HUCHOIB3YEMBIX BEIMYMH, WX OOO3HAUEHUS U EIUHUIIBL
yKa3blBaTh (OpPMYJIbI, CBA3BIBAIOIIME JAHHYI0 (U3NYECKYI0 BEJIMYUHY C JIPYTUMHU
BEJINYMHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE TPOLECCHl U SBJICHUS, HCHOIb3Ys (U3HMUECKHE 3aKOHBI U
MPUHLUIBL: 3aKOH BcemupHoro tsarorenus, I, II m III 3akonsl HeroTOHA, 3aK0H cOXpaHEeHUs
MEXaHNYECKON YHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIUIT CYTIEPIIO3UIIUN CHIL, TPUHIUIT
paBHONPAaBUs HMHEPLUMUAIBHBIX CUCTEM OTCUETA; MOJIEKYIAPHO-KUHETUUYECKYI0 TEOPHIO
CTPOEHHsI BELIECTBA, I'a30BbIC 3aKOHBI, CBSI3b CPEIHEH KHHETHYECKOW SHEPrUU TEIIOBOTO
JBUKEHHSI MOJIEKYJT C aOCONIOTHON TeMIepaTypoi, MepBblid 3aKOH TEPMOJUHAMHUKH; 3aKOH
COXpaHEHHUs DJEKTPUYECKOTO 3apsAna, 3akoH KyloHa; mpu 3TOM pa3nuyarh CIOBECHYIO
(OpMYyIHMPOBKY 3aKOHA, €r0 MaTEeMaTHYeCKOe BBIPAKEHHE W YCIOBUS (TpaHHIIBI, 00IacTH)
MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TPUHIIUIBI ACHCTBHUS MAaIIWH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOT0 MCIOIb30BaHUS B IOBCEIHEBHON KU3HU;

BBIMOJIHATE OKCHEPUMEHTHI 110 HCCIEIOBaHUIO (U3UYECKUX SIBIEHHUH M TPOLIECCOB C
HCIIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHUil: TMpu 3ToM  (POpMyIHpOBaTh
npobnemy/3ajayy M TUNOTE3y Y4eOHOro HKCIEpUMEHTa; COOMpaTh YCTAaHOBKY W3
MIPEIJI0KEHHOTO 000PYAOBAHUS; TPOBOUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (U3MUECKHX  MOJENel: TOYCUHBIN
JNEKTPUYECKUN 3apsifl, JIyd CBETa, TOYEYHBIM MCTOYHMK CBETa, s/E€pHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sI/Ipa MPH pelieHn: (U3HMIECKUX 3a1ad;

pacro3HaBaTh (U3MYECKUE SIBICHHUS (MPOLECCH) W OOBSICHATH HMX Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKU U KBAaHTOBOW (PM3MKH: AJIEKTPUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
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XUMHAYECKOE, MAarHUTHOE JEHCTBHUS TOKa, B3aUMOJCHCTBHE MArHUTOB, 3JICKTPOMAarHUTHAsS
WHAYKIUS, JCHCTBUE MAarHUTHOTO TOJIi HAa TPOBOJHHK C TOKOM M JBIDKYIIUICS 3apsi,
JNIEKTPOMArHUTHBIC KOJICOAHWS W BOJHBI, MPSMOJIMHEHHOE pAaCIpOCTPAHCHUE CBETA,
OTpa)KeHHE, IMpelIoMIIeHHEe, WHTephepeHIus, TMGPaKIKs U MOJISPU3aLUs CBETa, JUCIEPCHUS
cBeta; (oroanexrpuueckuii 3Pdekt (porodrddexT), cBeTOBOE MaBICHHE, BO3HUKHOBEHUE
JMHEWYaTOro CIIEKTPa aToMa BOAOPOIa, €CTECTBEHHAS U HCKYCCTBCHHAsI PaiOaKTUBHOCTH;
ONKCHIBATh W3YUCHHBIC CBONCTBA BEIIECTBA (DJIIEKTPUUYCCKUE, MATHUTHBIC, OINTHYCCKUE,
IEKTPHUYECKYIO TIPOBOJMMOCTD PA3JIMYHBIX CPEJ) U AIEKTPOMArHUTHBIC SBJICHHS (TIPOLIECCHI),
UCTIONB3Ysl (U3MUYECKUE BEIMYWHBI: DJICKTPHUSCKUN 3apsij, CHIa TOKa, SJCKTPHUECKOE
HaNpsDKCHHE, AJIEKTPUYECKOE COMPOTHBIICHUE, pa3HOCTh noreHmmanos, DJIC, paborta Toka,
WHAYKIUS MarHUTHOTO Mo, cuia Awmmepa, cuia JlopeHIla, MHIYKTHBHOCTb KaTYIIKH,
SHEpPrus OJICKTPUYECKOTO W MArHUTHOTO TIOJIeH, TMEepHOoJ H YacToTa KoJieOaHud B
KoJe0aTeIbHOM KOHTYpE, 3apsiji U CHJIa TOKA B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosiebaHu, (POKYCHOE pPACCTOSHUE W ONTHYECKAas CHJIA JIMH3BI, TMPU OMHCAHUHU IPABUIBHO
TPAaKTOBaTh (PM3UYECKUN CMBICI HCIOIB3YyEMBIX BEIWYHMH, HMX OOO3HAYCHHS W CIAMHUIIBL,
yKa3plBaTh  (POPMYJIbI, CBS3BIBAIOIIUE JaHHYK (U3MUECKYH BEIMYUHY C JPYTHMHU
BEIIMYMHAMU;

OIMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHUS M MPOIECCHI, UCTIONB3Yysl (U3NYCCKHE BEITMYMHBI:
CKOPOCTh 3JICKTPOMAarHUTHBIX BOJH, JIJIMHA BOJIHBI M YacTOTa CBETA, DHEPIHS M HMITYIIbC
¢$oTOHA, TIEpUOJ TMONIypaclaga, SHEPrHs CBS3M ATOMHBIX SIEP; MPH OMHCAHUHM IPABHILHO
TPAaKTOBaTh (PMU3UUYCCKUN CMBICI HUCIOIB3YyEMBIX BEIWYHMH, HMX OOO3HAYCHHS W CIAMHUIIBL,
yKa3bplBaTh  (DOPMyJIbI, CBS3BIBAIONIME JaHHYH (U3MYECKYIO BEIUYMHY C JIPYTUMHU
BEJIMYMHAMH, BBIYHUCIISTh 3HAYCHNE (PU3UUCCKON BEITMUMHBI;

aHATM3UPOBaTh (PU3UYECKUE MPOIECCHl M SBJICHUS, HUCIONB3ysd (HU3MUECKUE 3aKOHBI M
NPUHIOMIBI: 3akoH OMa, 3aKOHBI TIOCIIEJAOBATEIBHOIO W MMapaJUICIbHOTO COCTUHEHUS
MPOBOJHUKOB, 3akoH Jlxkoyns—IJleHnia, 3aKOH JJIEKTPOMArHUTHOM WHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PaCIPOCTPAHECHUS CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIIOMIICHUS
CBEeTa; ypaBHeHHe OUHIMTEWHA a1 (HOTodPdeKTa, 3aKOH COXPAHCHUS DHEPTHU, 3aKOH
COXPAaHCHHS HWMITYJIbCA, 3aKOH COXPAHCHHS DJICKTPHUSCKOTO 3apsifa, 3aKOH COXpPaHEHHS
MacCOBOT'O YHMCIIA, TOCTYJIaThl bopa, 3aKOH PaJMOaKTUBHOTO pacraja; MpH 3TOM Pa3lInvaTh
CJIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKEHUE M YCIIOBHUs (TPAHMIIBI,
o0acT) IPUMEHHUMOCTH;

OTIPE/ICIIATh HAIPABJICHUE BEKTOPA MHAYKIIMH MAarHUTHOTO IOJIS MPOBOJHUKA C TOKOM, CHUIBI
Awmmnepa u cwitbl JIopeHIa;

BBITIONTHATh OKCIIEPUMEHTHI 110 HCCIEAOBAHUIO (DU3MUECKUX SBICHUH U TIPOIECCOB C
UCTOJB30BAHUEM TPSIMBIX M KOCBEHHBIX W3MEPEHUi: TpU 3TOM  (HOPMYIHPOBATH
npobneMy/3afady W THUNOTE3y Y4eOHOro SKCHEpUMEHTa; COOUpaTh YCTAaHOBKY U3
MIPEUI0KEHHOTO 000PYI0BaHUS; TIPOBOUTH OIBIT U (JOPMYJIMPOBATH BHIBOJIBI,

OCYIIECTBIIAThH MPSAMBIE U KOCBEHHBbIE M3MEPEeHUs (DU3NUYECCKUX BEIWYMH; IIPH 3TOM BHIOHUPATH
ONTUMAJIBHBIN CIIOCOO M3MEPEHHs M UCTIOIB30BaTh U3BECTHHIE METOIBI OIEHKH MOTPEITHOCTEMN
U3MEPEHU;

WCCIIEIOBATh 3aBUCUMOCTH (DU3MYESCKHUX BEJIMYHMH C UCTIOJIB30BAHUEM MPSMbBIX H3MEPCHUI: TIPU
3TOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATH pPE3YIbTAThl TOJYYECHHOW 3aBUCHUMOCTH
(GU3NYeCKUX BEIMYMH B BHUAC TaOMUI[ W TrpadUKOB, JeiaTh BBIBOJBI IO pe3yjbTaTamM
HCCJIC/IOBAHMS;

coOJIr0IaTh TIpaBUiIa O€30MaCHOTO TPY/Aa MPHU MPOBEJACHUN MCCIICOBAHUN B paMKax yueOHOTO
IKCIIEPUMEHTA, YU4eOHO-HCCIIeIOBATEIICKON W MPOSKTHOHN JCSITETLHOCTH C HCIOJIb30BAHUEM
WU3MEPUTENBHBIX YCTPOMCTB U JJAOOPATOPHOTO 00OPYIOBaHUS;

peliars pacuéTHbIC 3a7aud C SIBHO 3aIaHHOH (DM3MUYECKON MOJICNBI0, UCTIONB3Ys (U3HUECKUE
3aKOHBI ¥ MPUHIUIIBI; HA OCHOBE aHajM3a YCJIOBHS 3a7auyd BBIOMPATh (PH3UUYECKYIO MOJIEIb,
BBIIENATh (DU3NYECKHE BEIWYHHBI U (HOPMYJIBbI, HEOOXOMUMBIE JUIsl €€ PEelICHHUs, TPOBOIAHNTH
pacu€Thl U OLICHUBATh PEATLHOCTD MOJTYUYECHHOTO 3HAUCHUST (PU3UUCCKOM BETTMUUHBI;
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— pelaTh KauyeCTBEHHBIE 3a/Jayd: BBICTPAUBATh JIOTUYECKHM HENPOTUBOPEUYUBYIO ILIEMIOUYKY
paccyXIeHUi ¢ OTIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

— HCIIOJIb30BaTh TPU PEUICHWU Y4YEOHBIX 3aJa4 COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJIOTUH
JUIS TIOMCKa, CTPYKTYpUPOBaHHUS, WHTEPIPETAlMd W TMpeICTaBieHHs Y4eOHOH M HaydHO-
NOMyJSApHON  WMHGpOpPMANMK, TOJYYSHHOH W3 Pa3IUYHBIX HCTOYHHMKOB, KPUTHUYECKH
aHAJIM3UPOBATH MOTY4aeMylo HH(OPMaLIHUIO;

— OOBACHATH MPUHIUIBI JEHCTBUS MAlIMH, MPHOOPOB M TEXHUYECKUX YCTPOMCTB; paszinyaTh
yCIOBUS UX O€30MacCHOT0 UCMOJIb30BaHUS B TIOBCETHEBHOM JKU3HU;

— TIPUBOJUTH MPUMEPHI BKIIAJAa POCCHICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

— HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCETHEBHOM XHU3HH I 0OecreueHus
0e30MacHOCTH MpH OOpalieHud ¢ MpudopaMu M TEXHUYECKUMHU YCTPOHMCTBAMH, JUIS
COXPAaHEHHUs 3[0pOBbSl U COOJIIOJIEHUS HOPM HKOJIOTMUYECKOTO IOBEACHUS B OKPY’KAIOLIEH
cpene;

— paboTaTth B TPyMNIE C BBHINOJHEHHEM Pa3IMYHBIX COIHMAIBHBIX POJIEH, MIAaHUPOBATH PabOTy
TpyNNbl, palMOHAIBHO pACHpPENeNaTh OOS3aHHOCTH U IUIAHUPOBATh JACSITENBHOCTH B
HECTaH/ApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHMWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB I'PYIIIbI B
pelieHre paccMaTpuBaeMon IPOOJIEMBI.

COJIEP)KAHUE YUYEBHOTI'O ITIPEJIMETA «®H3UKA»(BA30BBIIl YPOBEHb)

PA3JIEJ 1. ®U3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA

®dusuka — Hayka o npupone. HaydHsle MeTOABI MO3HAHUSI OKPY’KaroOIIEro MHUpaA.
Posnb sxciepuMeHTa U TEOPUH B MPOIECCE MO3HAHUS IIPUPOJIBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (pu3MYECKUX SIBIECHUM U TipoleccoB. HayuyHble TMIOTE3HBI.
dusnyeckue 3aKOHbl U TEOPHUHU. ['paHUIBI IPUMEHUMOCTH (PUIUUECKUX 3aKOHOB.
ITpyHIIMIT COOTBETCTBUA.

Posp u Mmecto puszuku B GOpMHUPOBAHUU COBPEMEHHON HayYHOW KapTHHBI MHUpa, B
MIPAKTUYECKOU NESATECIBHOCTHU JIOJACH.

PA3JEJ 2. JIEKTPOAUHAMMUKA
Tema 1. DnekrpocraTtuka

OnekTpu3zanus Tela. DIEeKTpUUYECKUid 3apsia. JBa Buaa snekTpuueckux 3apsaos. [IpoBogHukw,
JUBJIEKTPUKU U TIOIYIPOBOAHUKHU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3aps/a.

Bsaumopeiicteue 3apsnoB. 3akoH Kynona. TodeuHbli 27€KTpUUECKU 3apsai. DJIEKTPUYECKOe
nosie. Hanpsok€HHOCTBh  2eKTpU4ecKoro mois. [IpuHmuMnm cyneprno3unuu dJIeKTPUYECKHX IOJIEH.
JIuHuun HanpsHKEHHOCTH 3JEKTPUUYECKOTO MOJIS.

Pabora cun anexktpoctaruyeckoro nois. [lorenuman. Paznocts norenuuanos. [IpoBoaHuku u
JUDJIEKTPUKHU B DJIEKTPOCTATUYECKOM IToJIe. J(ManekTpruyeckas IpoOHUIaeMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. OIEeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATopa. OHEPTHs
3aps’KEHHOI0 KOHJIEHCATOopA.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumMeHeHue: HIEKTPOCKOI, 3IEKTPOMETP,
AJIEKTPOCTaTUYECKAs 3alHUTa, 3a3€MIICHHE IEKTPOIIPUOOPOB, KOHECHCATOP.

Jlemoncmpayuu

. YCTpPOUCTBO U IIPUHLIUII JEUCTBUS DIIEKTPOMETPA.

. BzaumoieictBue Ha’3JIEKTPU30BAHHBIX TEI.

. DIEKTpUYECKOE MOJIE 3aPSKEHHBIX TEJI.

. IIpOBOTHUKHN B 3JIEKTPOCTATUYECKOM IIOJIE.

. DeKkTpocTaTudecKasl 3alura.

. JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

. 3aBUCUMOCTbH 3JIEKTPOEMKOCTH IUJIOCKOrO KOHAEHcAaTopa OT IUIOIIAAu IUIACTHH,
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pacCTOSIHUSI MEXAY HUMU U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.
8. DHeprus 3apsi>KEHHOTO KOHJIEHCATOopa.
JlaGopaTopHbie padoThI
1. U3mepenue 21eKTpOoEMKOCTH KOHJIeHcaTopa.
2. CoenuHeHne KOHICHCATOPOB B Oarapero.

Tema 2. IlocTostHHBII d1ekTpUYeckuii TOk. TOKH B pa3jMYHBIX cpegax

DJIEKTPUYECKUI TOK. Y CIIOBUS CYLLIECTBOBAHMS 3JEKTPUUECKOTO ToKa. McTounnku Toka. Cuna
TOKa. [IoCTOAHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl yyacTka Lenu.

DNEKTpUYECKOE COINPOTUBIICHUE. YEIBbHOE CONpPOTHBIEHHUE BeulecTBa. [locienoBarenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB.

Pabota anexTpuueckoro Toka. 3akoH xoyns—IleHna. MoIHOCTh 3JIEKTPUUECKOTO TOKA.

O/1C u BHyTpeHHEE CONpPOTUBICHHE MCTOYHUKA TOKA. 3akoH Oma Juis MOJHOUM (3aMKHYTOM)
3JIEKTpUYECKOM 1enu. KopoTkoe 3amMbIKkaHue.

DJIEKTpOHHAsA NPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTh CONPOTHUBIICHHS] METAJUIOB
oT Temreparypbl. CBepXIIPOBOIUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TomympoBonuuku. CoOCTBEHHAs M MPUMECHAs] MPOBOAUMOCTD MOIYIPOBOAHUKOB. CBOMCTBA
p—n-nepexona. [TonynpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUUECKUN TOK B pacTBOPAxX M pacIljiaBax 3JIEKTPOIUTOB.

DIIEKTPONUTHYECKAs AUCCOLMALMS. DIEKTPOIIU3.

OnekTpuueckuil ToKk B razax. CaMOCTOSTENbHBI M HECAMOCTOSITENbHBIN pa3psan. MosHus.
[na3ma.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue: aMIEPMETP, BOJIBTMETP, pPEOCTarT,
WMCTOYHUKU TOKa, AJIEKTPOHArpeBaTelbHbIe MPHOOPHI, dJEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COTPOTHUBIICHUS, BAaKyyMHBIH JIHOJ, TEPMUCTOPHI M (POTOPE3UCTOPHI, MOTYIMPOBOAHUKOBBIN IO,
rajJbBaHUKA.

JlaGopaTopHble padoThI
1. 3yueHue napamieabHOTO U OCIEI0BATENBHOTO COETUHEHHUS.

Tema 3. MaruutHoe moJie. JIeKTPOMATHUTHASL HHAYKIHSI.

[TocrosiHHbIE MarHUTHL. B3amMoaencTBue MOCTOSTHHBIX MarHuTOB. MarHutHoe moje. Bektop
MAarHUTHOM MHAYKUMHU. [IpMHIMI Cyneprno3suiuy MAarHUTHBIX NOJIEH. JIMHUM MarHUTHOM WHIYKLIHMH.
KapTuna nuHMil MarHUTHOM MHTYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MaruutHoe 1mojie MNPOBOJAHMKA C TOKOM. KapTWHa NMHUN HMHAYKIMM MAarHUTHOTO TOJIA
JUTMHHOTO TIPSIMOTO TPOBOJHUKA W 3aMKHYTOT'O KOJBIIEBOTO MPOBOJIHMKA, KATYIIKA C TOKOM. OmBIT
Opcrena. BzaumoencTBre mpoOBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJTh M HalpaBJICHHE.

Cuina Jlopenua, e€ MOaylib ¥ HampaBieHHUE. J[BIDKEHHE 3apsyKE€HHON YacTHUIIbl B OJTHOPOJHOM
MarHuTHoM noJie. PaGora cumer Jlopeniia.

SBnenue snexkTpoMarHuTHOM MHAYKIUHM. [loTok BekTOpa MarHuTHOM MHAYKIuH. IJIC
WHAYKIUU. 3aKOH JIEKTPOMArHUTHON MHAYKIMK Dapazes.

Buxpeoe snekrpuueckoe nozie. 3/JC uHAYKIIMU B IPOBOJAHUKE, JTBUKYILIEMCS TOCTYIATEIbHO
B OJTHOPOJTHOM MarHMTHOM IIOJI€.

ITpaBuiio Jlenna. MuaykTuBHOCTD. SIBnenue camomHaykuuu. DC caMOMHAYKIHMH. DHEprus
MArHUTHOTO MOJISl KaTYIIKU ¢ TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. NOCTOSTHHbIE MarHUTbI, 3JIEKTPOMAarHMThI,
3JIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHUI, UHIYKIIMOHHAS M1€Yb.
Jlemoncmpayuu
1. OmeiT DOpcrena.
2. OTKIJIOHEHHUE DJICKTPOHHOTO MMyYKa MAarHUTHBIM MOJIEM.
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3. JIMHUHM WHIYKIIMA MarHUTHOTO TTOJISL.
4. B3zanMoJIeiCTBHE JIBYX MPOBOJHUKOB C TOKOM.
5. Cuna Awmrepa.
6. SIBJIeHUE PIIEKTPOMAarHuTHOW WHITYKITUH.
7. IIpaBuio Jlenua.
8. 3aBucumocTh D/IC MHAYKIUHU OT CKOPOCTH W3MEHEHHUSI MarHUTHOT'O MOTOKA.
9. SIBneHne cCaMOWHAYKIIUH.
Jlabopamopuvie pabomol
1. UccnenoBaHue SABJICHUS 3JICKTPOMArHUTHON UHIYKIIUU.

PA3JIEJI 3. KOJIEBAHUS U BOJIHbBI
Tema 1. Mexanuveckue H 3JIeKTPOMATHUTHBIE KOJIeOaHHS

Konebarenbnas cucrema. CBOOOIHBIE MeXaHUYECKUE Kojebanus. ['apMoHIYecKre KoieOaHus.
[lepuon, wacrorta, ammautyga u (aza konebanuid. [lpeBpalieHue >HEpruM MpU TAPMOHHUYECKHX
KOJICOaHUSIX.

Konebatenbubiii  koHTYp. (CBOOOIHBIE AJIEKTPOMArHUTHBIE KoJeOaHUS B  UACATHLHOM
konebatenbHOM KoHType. ®opmyna Tomcona. 3akOH COXpaHEHHS DJHEPrUM B  HJI€AJTHHOM
KoJe0aTeIbHOM KOHTYpE.

[IpencraBienne O 3aTyxaloNMX KoyieOaHUsSX. BBIHYXICHHBIE MEXaHWYCCKUE KOJICOAHMS.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMArHUTHBIE KOJIEOAHUSI.

ITepemennbiii Tok. CuHYyCOMIaIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSKEHUSL.

Tpaunchopmarop. IlpowmsBojacTBo, mepemada ¥ MOTPEOJICHUE AICKTPUUYCCKOW IHEPTHH.
DKOJIOTMYECKUE PUCKM TIpU  MPOU3BOACTBE  ANEeKTpodHepruu. KynbTypa  HMCnoOiab30BaHUs
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

Texnuueckue ycmpoticmea U NpaKkmuyeckoe npumeHeHue: TEHEpaTop MEPEMEHHOr0 TOKAa, JIMHHUU
3JIeKTpoIepeay.
Jlemoncmpayuu
1. UccnenoBanue mapaMeTpoB KoOJIeOaTEIbHOW CHCTEMBbl (IIPY>XUHHBIA WU
MaTeMaTH4YEeCKUI MasTHUK).
. HaGmronnenue 3atyxaromnimx KoJjieOaHUM.
. UccnenoBaHne CBOWMCTB BBIHYKJIEHHBIX KOJICOAHUU.
. HaGmronnenue pesonanca.
. CBOOOHBIE PIEKTPOMArHUTHBIE KOJIEOaHUS.
. OcuisutorpaMmbl  (3aBHCUMOCTH CHJIBI TOKa W HAIIPS>)KEHUST OT BPEMEHHU) IS
JIEKTPOMArHUTHBIX KOJEOaHUM.
7. Pe3oHaHC TIpM = TOCHEIOBATEIBHOM  COCAWHEHUW  PE3UCTOpa,  KaTyIIKH
UHIAYKTUBHOCTH U KOHJIEHCATOpA.
8. Moaesnp JTMHUM DJIEKTPONepeIadu.

OO~ WN

Tema 2. MexaHn4ecKre 1 3eKTPOMArHUTHBIE BOJIHBI

MexaHuueckrue BOJIHBI, ycioBUs pacnpoctpaHeHus. Ilepuon. CkopocTs pacnpocTpaHeHHs U
JUIHA BOJIHBI. [lonepeyHsie v Mpo10IbHBIE BOJIHBI.

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

ONeKTpOMarHuTHbIe BOJHBL. CBOWCTBA JICKTPOMATHUTHBIX BOJIH: OTPAXKCHHE, MPEITOMIICHHE,
nonsipuszanus, udpakuus, uarepdepernns. CKopocTh EKTPOMArHUTHBIX BOJIH.

[[kana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIBI pagvoCcBA3M U TeleBUAeHUS. Panuonokanus. DJIEKTPOMArHUTHOE 3arps3HEHHE
OKpY>KaloIleu Cpeibl.

Texnuueckue ycmpoucmeéa u HNpPAKMUYECKoe npuMeHeHue: My3bIKaIbHble HHCTPYMEHTHI,
YJIBTPa3BYKOBasl AMATHOCTHKA B TEXHUKE M MEIMIIMHE, PAafap, PaIuONPUEMHUK, TCIEBU30D, aHTCHHA,
tenepon, CBU-neus.
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Jlemoncmpayuu

. OO6pazoBaHre U pacCIPOCTPAHCHHUE TMTONEPEUHBIX U MIPOAOJIbHBIX BOJIH.

. HaGmrosieHre oTpakeHUs U TIPEITOMIICHUS] MEXaHUYSCKUX BOJIH.

. HaGmronenne natepdepeHinu u nudpakinuy MEXaHUISCKUX BOJTH.

. 3ByKOBOH pe30HaHC.

. HaGnronenne CBsI3M TPOMKOCTH 3BYKa ¢ BBICOTBI TOHAa C aMIUIUTYJIOH |
q4acTOTOM KoJeOaHUM.

a s~ wDN PR

Tema 3. Ontuka

[Ipenomnienue cBeTa. 3aKOHBI MpPEJIOMJICHHUsI cBeTa. AOCOIIOTHBINM MOKa3aTelb
npenoMieHusd. IlonmHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbIi yrojg IIOJHOIO BHYTPEHHETO
OTpaKEeHU.

Hucniepcus ceera. CnoxkHbIi coctaB 6eoro csera. L{Ber.

BonnoBas ontuka. MHrepdepenuus csera. KorepeHTHbIE UCTOYHHUKHU. YCIOBUS HAOIIOACHUS
MaKCHMyMOB M MHUHHUMYMOB B HHTEPQEPCHIIMOHHOW KApTUHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX
HUCTOYHUKOB.

Hudpakuus cera. JudpaknuonHas pemérka. YcinoBue HaOMIOAEHUS TJIABHBIX MAaKCHMYMOB
MIPH MaJeHUH MOHOXPOMATHYECKOIro cBeTa Ha qudpakunonnyto peméTky. [lonspusanus cBera.

Texnuueckue ycmpoticmeéa u npakmuyecKkoe npumeHeHue: OYKH, Iyna, (oToanmapar,
MPOEKIIMOHHBINA ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS OMNTHKA, AU(PpPaKIMOHHAS peléTKa,
MOJIIPOU .

Jlemoncmpayuu

1. IlpsimoiMHENIHOE pacHpOCTpaHEHUE, OTPa’KEHUE U MOpeJjioMieHHe cBeTa. OnTudyeckue
OpUOOPHI.

ITonnoe BHyTpeHHee oTpakeHue. MoJiejib CBETOBO/A.
HccnenoBanue cBOMCTB M300pakeHUI B JIMH3aX.

Moaenu MUKpPOCKOTIIa, TEJIECKOTIIA.

Hab6mronenune nHrepdepeHumn cBeTa.

Hao6monenune nudpakimnu ceera.

Ha6mronenue nucnepcum cBera.

I[TonydyeHue crnekTpa ¢ HOMOIBIO TPU3MBI.

. [lonmy4deHne criekTpa ¢ NOMOIIBIO AU(PPAKIIMOHHON PEHIETKH.
Jlabopamopuvie pabomol

1. Onpenienenye JUIMHBI CBETOBOM BOJIHBI.

©ONOUA®N

PA3JIEJI 4. KBAHTOBAS ®U3UKA
Tema 1. DieMeHTHI KBAHTOBOM ONTHUKH

®oronsl. @opmyna [lnanka cBs3u »HEpruu (HOTOHA C €ro YaCTOTON. DHEPrus M HUMITYIbC
dboToHa.

OtkperTe u uccnenosanue porodddexra. Onbitel A. I'. CroneroBa. 3akoHbl (poTodPdexra.
VYpasuenue Ditnmreitna 1 hotodddekra. «KpacHas rpanumay Gotodddexra.

Jasnenue cera. Onbitel [1. H. JIeOeneBa. Xumudeckoe IelCTBHE CBETA.

Texnuueckue ycmpoucmea u npakmuueckoe npumenenue: (OTOIIEMEHT, (POTONATUHK,
CONTHE4YHas Oarapesi, CBETOIHO/I.

Tema 2. Ctpoenue aroma

Monens atoma Tomcona. OnbiTer Pesepdopia mo paccessauro

a -yactull. Ilnanerapnas mogmens aroma. Iloctynmatel bopa. M3nydeHue u mornomieHue
(OTOHOB TpU TeEpexojie aToMa € OJIHOTO YPOBHsS 3Hepruu Ha Apyroil. Buabl cnextpoB. Crektp
YPOBHE 3HEPTUU aTOMa BOAOPOJA.

TexHuueckne yCTpOWCTBA W  NPAKTHYECKOE MNPUMEHEHHWE:  CHEKTpaJbHbIA  aHaIu3
(cnexTpockomn), J1a3ep, KBAaHTOBBI KOMITBIOTED.
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Jlemoncmpayuu
1. Monens omneita Pesepdopra.
2. OnpeniesieHue JUTMHBI BOJIHBI Jiazepa.
3. HaGnronenue nuHeHvaThIX CIIEKTPOB U3JIyYEHHUSI.
4. Jlazep.

Tema 3. AToMHOE A11p0O

OKCHEPUMEHTHI, J0Ka3bIBAIOIINE CII0KHOCTh CTPOEHUs A1pa. OTKpBITHE PATUOAKTUBHOCTH.
OmnsiThl Peszepdopaa no onpeneneHuo cocraBa paguoakTUBHOTO u3inydeHus. CBoiicTBa anbda-, 6era-
, TaMMa-u3ny4yeHus. BiusHue paaMoOaKTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpBITHE NPOTOHA U
HeWTpoHa. 3apsn sapa. MaccoBoe uncio siapa. M30Torsbl.

Anbda-pacnaa. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacna.

["amMa-uznyuyenue. 3aKkOH pagMOaKTUBHOIO pacnaja.

DHeprust CBSA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

SAnepHeie peakuuu. [lenenne u cuHTE3 A1€p.

SAnepueliii peaktop. TepmosiaepHblil cunTe3. [Ipo0iemMbl U NEPCIEKTUBHI SACPHON IHEPTETHKU.
DKOJIOTUYECKHE aCIEKTHI SIEPHON YHEPTETUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOEHNS U PETUCTPALIMH YJIEMEHTAPHBIX YACTHII.

OyHaMeHTaIbHBIE B3aUMOACHCTBUSA. EAMHCTBO (hr3nyecKoi KapTHHBI MHpa.

Texnuueckue ycmpoucmeéa u npakmuieckoe npumeHeHue: IO3UMETp, Kamepa BuibcoHa,
STIEPHBINA PEaKkTop, aTOMHasi bomoa.
Jlemoncmpayuu
Cu€TurK MOHU3UPYIOLUX YaCTHII.
Jlabopamopuvie pabomol

1. UccnenoBanue TpeKOB YacTHUL] (110 TOTOBBIM (oTorpadusim).

PA3JEJ 5. JJEMEHTBI ACTPOHOMUUHN ACTPO®U3UKU

Ortansl pa3BUTHA aCTpOHOMHUH. [IpHuKIIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Connue. ConneyHast akTUBHOCTh. Vcrounuk sHepruu ConHua u 3BE37. 3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKH.

Mnineunsiii [1yte — nHama [Nanaktuka. [Tonoxxenne u nemwxkenue Connia B ['amaktuke. Tumbl
TaJIAKTHUK.

MEXITPEIMETHBIE CBA3HU

N3yuenune kypca ¢u3ukud 0a30BOrO YPOBHS OCYIIECTBISIETCS C YYETOM COJEpPKATEJIbHBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMi MaTeMaTUKH, OMOJIOTUH, XMMUH, Feorpadu U TEXHOJIOTHH.

Me:knpenmMeTHble NMOHATHSA, CBSI3aHHbIE C M3yYeHHMEM MeETOJ0B HAYYHOI0 TO3HAHWS:
ABJICHHE, Hay4yHbI (akT, Tunoresa, (Guznyeckas BeTUYMHA, 3aKOH, TEOpHs, HaOI0AeHuE,
AKCIIEPUMEHT, MOJIEIMPOBaHKE, MOJIEb, U3MEPEHUE.

MaremMaTHKa: pELICHHE CHUCTEMbl YPAaBHEHUI; TPUTOHOMETpHUYECKHE (YHKIMU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO; BEKTOPHI U MX MPOEKLUHU
Ha OCHU KOOPJMHAT, CI0KEHUE BEKTOPOB; MMPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIIHIA; MPU3HAKHU MTO100US
TPEYroJbHUKOB, OINpe/ieIeHHE MJI0MAAN IUIOCKUX GUryp u o0bEma Ted.

BuoJiorus: snekTpuueckue sIBICHUS B KHUBOW MpUpPOE, KojeOaTeabHbIe ABMKEHHS B )KUBON
MIPUPO/IE, ONITUYECKUE SIBJICHUS B )KUBOI NMPUpPOJE, AeCTBHE pauallui Ha )KUBbIE OPTaHU3MBI.

XHMMHA: TUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIJIOBbIe CBOMCTBA TBEPABIX TeN, XKHUAKOCTEH M ra3oB, JIEKTPUYECKHE CBOWCTBA
METAJIJIOB, DJIEKTPOJUTUYECKAsl JUCCOLMANus, TajlbBaHWKAa, CTPOEHHME aTOMOB M  MOJIEKYII,
KpUCTAJJIMYECKasi CTPYKTypa TBEPIBIX Tell, MEXaHU3Mbl OOpa30BaHUs KPUCTAJUIMUECKON PEIIETKH,
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CIEKTpaJIbHBIN aHAIIN3.

I'eorpacdusi: BIa)XHOCTh BO3/1yXa, BETPbI, OapOMETpP, TEPMOMETP, MarHUTHBIE MOJIIOCa 3eMJIH,
3aJIe)KM MarHUTHBIX PyJl, POTOCHEMKA 3eMHOM MOBEPXHOCTH, IIPEACKa3aHHEe 3eMIICTPICEHUH.

TexHoJsiorus: nmpeodpa3zoBaHue IBMKEHUI C HMCIIOJIB30BAaHHMEM MEXAHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIINITHUKH, UCII0JIb30BaHNE 3aKOHA COXPAHEHMsI UMITYJIbCA B TEXHUKE (paKeTa, BOJOMET U
T. 1.), ABUraTelb BHYTPEHHEr0 CropaHus, napoBas TypOuHa, ObITOBON XOJOAMIBHHUK, KOHIULIMOHED,
TEXHOJIOTMM IIOJIy4CHMs] COBPEMEHHBIX MaTepHaIOB, B TOM YHCIE HAHOMATEpUAIOB, M HAHO-
TEXHOJIOTUH, D3JIEKTPOCTaTHUECKas 3allluTa, 3a3eMJIEHHE BIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
MPUHTED, DIEKTPOHATPEBATEIBbHBIE TPUOOPHI, IEKTPOOCBETUTEIbHBIE TPUOOPHI, rabBaHuKa. JIMHUN
JJIEKTpoNepeaad, FeHepaTop IMEPEMEHHOIO TOKa, AJIEKTPOABMIaTeNb, MHIAYKIMOHHAs II€4Yb, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-neub, MPOEKIMOHHBIA anmapaT, BOJIOKOHHAsS
OIITHKA, COJIHEYHas OaTapes.
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TemaTn4eckoe IMJIAHUPOBAHHE

TemaTndyeckuii 010K, TEMA

OcHOBHOE cojiep;KaHue

OcHOBHBIE BH/IbI AeSITEJbHOCTH YUaIIUXCS

PA3JAEJ 1. PU3UKA U METO/JIbl HAYYHOTI'O IO3HAHMUS (2 1)

dus3nKa U METOJIbI HAYYHOT'O
mo3HaHusI (2 4)

duszuka — Hayka o npupoae. Hayunbie MeTOAbI
MO3HaHMs OKpYy’Karoliero mupa. Pons
SKCIIEPUMEHTA U TEOPHUH B IIPOLIECCE ITO3HAHUSA
OpUPOABI. DKCIIEPUMEHT B (QU3HKE.
MonenupoBanue GU3NYECKUX SIBICHUN 1
npoueccoB. Hayunbsierunore3sl. @Puznyeckue
3aKOHBI U TEOPHUH. | 'paHUIIBI MPUMEHUMOCTHU

(1)I/I3I/I‘-ICCKI/IX 3aKOHOB. HpI/IHLII/IH COOTBCTCTBMU:I.

Ponb n MmecTo puzuku B GOpMUPOBAaHUH
COBPEMEHHOI Hay4YHOIl KapTUHBI MUpPA, B
OPaKTUUYECKON NIESITEIbHOCTHU JIFOJICH.

PaGora B rpynmne mo moAroToBKe KOPOTKHUX COOOIIEHUM
O poJY U MecTe (PU3UKH B MPAKTUUECKON JIEATEIbHOCTH
JIroei.

OcBOCHHE OCHOBHBIX ITPUEMOB PadOTHI ¢ MHGPOBOU
mabopaTopueid o GpU3UKeE.

PA3JIEJI 2. MEXAHHUKA (4

1)

Kunemartuka(2 )

Mexanunueckoe ABUKeHUe. PaBHOMepHOE U
PaBHOYCKOPEHHOE HOPSIMOJIMHEMHOE IBUYKCHHUE.
I'padukm 3aBUCHUMOCTH KOOPJIHWHAT, CKOPOCTH,
YCKOPEHUSI, IIyTHU NI€PEMEIIECHUST
MaTEepUaIbHOU TOUKU OT BPEMEHHU.

IIpoBeneHue skcnepuMeHTa: U3yUYEHUE
HEPaBHOMEPHOTO ABMXXEHUS C LENBIO ONpEeacICHU
MTHOBEHHOU ckopocTu. OOBsICHEHNE OCHOBHBIX
MPUHIUIIOB JEUCTBUSI TEXHUYECKHUX YCTPOUCTB U
ycJ10BHUiI X 0€30MacCHOIO UCIIOJIL30BAHUS B
HNOBCEIHEBHOM >KHU3HMU.

PacnoznaBanve (pU3HYECKHUX SIBIIEHHUU B yU€OHBIX
ONBITaX M OKPY’KarolIeH )KU3HNU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJINHENHOE IBUKEHHE.
OnuncaHne MEXaHUYECKOTO JABUYKEHHUS C
HWCIMOJb30BaHUEM (PU3NUECKUX BEJIUYUH: KOOPAWHATA,
MyTh, IEPEMEILICHUE, CKOPOCTh, YCKOPEHHUE.

Pabora B rpynmax npHu miaHUpPOBaHHUHU, MPOBEACHUHU U
WHTEPIPETAINHA PE3yIbTaTOB OIBITOBH aHAITHN3E
JIOTIOJTHUTENbHBIX ICTOYHUKOB HH(POPMAIINHU O TEME.
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Hunamuka (2 u)

Ilepsbiit 3ak0oH HeroToHa. IHEepLnanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Bropoit 3akoH HeroTona nis
MaTrepuaibHOU TOYKU. Tperuii 3akoH HeroToHa
JJIsIMaTepUaIbHBIX TOYEK. 3aKOH BCEMHUPHOTO
TaroreHusa. Cuna tsokectu. IlepBas
KOCMHUYECKasl CKOPOCTbh.

OO0BsicHeHHEe 0COOEHHOCTEH PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO HPSIMOJINHEHHOIO ABUXECHHUSI,
CBOOOJHOTO TAACHHUS TEJ, ABUKEHUS IO OKPYKHOCTH
Ha OCHOBE 3aKOHOB Hpr0TOHA,3aKOHa BCEMHUPHOTO
TATOTEHUS.

OOBsICHEHHE OCHOBHBIX IPUHITUIIOB OCHCTBUS
TEeXHUYECKHUX YCTPOMNCTB, TAKUX KaK NOAIIUIHUKH.
OOBsicHEeHHE BUKEHUSI UCKYCCTBEHHBIX CITYTHUKOB.
Penienue pacu€THBIX 3ajiad C SIBHO 3aJIaHHOM
(pusmyueckoit MOJIEIIBIO C UCITOIB30BAHUEM OCHOBHBIX
3aKOHOB W (hOpMYyJI AMHAMHUKHU. Pacrio3HaBanue
(pu3nyecKkux SIBJICHHN B y4eOHBIX ONBITAX U
OKpY>KaIOLICH KU3HU: UHEPL U], B3aUMOJAEUCTBUE TEII.
Anamu3 QU3NYECKUX NPOIECCOB H SIBJICHUU C
HUCHOJIF30BAaHUEM 3aKOHOB U IIPUHIIMUIIOB: 3aKOH
BcemupHoOro Tsrorenus, |, |1 u lll 3akonst HeroToHa,

PA3JEJI 3. MOJIEKYJIAPHASA

OU3BUKA U TEPMOJINHAMUKA (6 1)

OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOUTEOPUHN

3w

OCHOBHBIE TTIOJIOKEHUSI MOJIEKYJIISIPHO-
KUHETHYSCKOW TCOPHUHU U UX OIBITHOS
obocHOoBaHUE. BpOoyHOBCKOE ABHKCHUE.
Hduddyzmsa. Xapakrep ABUKSHUS U
B3aMMOJEUCTBUS YaCTHI] BellecTBa. Mojenn
CTPOEHMS ra3oB, )KUAKOCTEH U TBEPABIX TEJ U
OOBsSICHEHUE CBOUCTB BEIIECTBA HA OCHOBE 3THUX
mojenei. Macca u pa3Mepbl MOJICKY .

KomuuectBo BemectBa. [locTtosinaass ABoraspo.

TI"a3oBble 3ak0OHBI. YpaBHeHUE MeHjieneeBa—
Knaneiipona.

OOBsicHEeHHE OCHOBHBIX MPUHITAIIOB IEHCTBUN
TEXHUYECKUX YyCTPOMCTB, TAKUX KaK: TESPMOMETpP U
OapomMeTp; U yCIIOBUH UX O€30MaCHOTO UCITOJIb30BaHUS
B ITIOBCEIHEBHOM KN3HMU.

Pacno3naBanne GpU3NYECKUX SIBJICHUMN B YY€OHBIX
OIBITAaX M OKPY Karomeu >ku3Hu: 1uddysus,
OpOYHOBCKOE IBUKCHHE.

OnucaHue TEeIUIOBBIX SIBJICHUM C UCIIOJIb30BAaHUEM
(pm3uUeckux BeJIMYWH: JIaBJICHHUE I'a3a, TEMIIepaTypa,
CpeaHsisi KHHETHYEeCKasl DHEPTrUs XaOTHYECKOTO
JBVOYKEHUSI MOJIEKYJI, CPEIHsISI KBagpaTU4YHAasl CKOPOCTh
MOJIEKYJI.

Penienue pacu€THbIX 3aa4 C SBHO 3aJJaHHOM
(pu3nyueckoil MOZIEIbI0 C UCHOJIB30BAHUEM OCHOBHBIX
nonoxxkeHnit MKT, 3akoHOB 1 (HpOpMYyIIMOJIEKYIISIPHON
m3nkm.

PaGora B rpynnax npu IulaHUpPOBaHUMW, TPOBEICHUN U
WHTEPHPETALNNU PE3yIbTaTOB OIIBITOBHU aHAIN3E
JIOTIOJTHUTENbHBIX HICTOYHUKOB MHOOPMAITHHU 110 TEME.
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OcCHOBBI TCPMOIUHAMUKHN

(€Y

BayTpeHHsAs 3HEpPTrUs TEPMOAUHAMHUYECKOU
CHUCTEMBI U CIOCOOBI € m3MeHeHus. KommdecTtBo
TernaoThl U padota. IlepBbIii 3aK0OH
TEpMOJUHAMUKU. [ [pyuMeHeHne nepBoro 3aKkoHa
TEPMOJUHAMUKHN K U30IPOLECCAM.

Btopoii 3akon repmoanHamMuki. HeobpatuMocTh
IPOLIECCOB B IIPUPOLE.

TennoBele MaminHbl. [ IpUHLIIMIIEL 1eHCTBUA
TerToBeIX MamwuH. [Ipeobpa3zoBanus sHEprUun B
TeruioBbIX MarmuHax. KIT/[ TermoBoi MaluHbI

OOBsiICHEHHE OCHOBHBIX HNPHUHIIMIIOB ACHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: ABUraTElb
BHYTPEHHEIO CropaHus, OITOBOM XOJOIMIBHHUK,
KOHJIUIIUOHEP; U YCIOBUN UX 0€30I1aCHOTO
HCITIOJIB30BaHHUS B ITIOBCECIHECBHOM KHU3HH.

OnuncaHne U3y4eHHBIX CBOWCTB TEJI M TEITUIOBBIX
SIBJICHUH C WUCHOJIb30BaHUEM (DU3UUYCCKUX BEITUYUH:
JAaBJICHUE Ta3a, TEMIIEpATypa, KOJIUYECTBO TEILIOTHI,
BHYTPEHHSS DHEprus, padoTa rasa.

Penienue pacuy€THbIX 3a71a4 € AIBHO 3aJlaHHOM
(uznyeckoit MOJEIBIO C UCHOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (pOopMyNT TEpMOAUHAMUKHA. Perrienue
Ka4yeCTBECHHBIX 3a7a4 C OMOPOU Ha U3YUEHHBIC B
paznene «MosekyasipHas Gu3MKa U TSPMOJIUHAMHKa»
3aKOHBI, 3aKOHOMEPHOCTU U (PpU3UIECKHUE SIBIICHUS.
PaGora B rpynmax nmpu aHaiM3€ HOMOIHUTEIHLHBIX
WCTOYHUKOB MH(OPMAITUU T10 TEME.

PA3JEJ 4. DJIEKTPOJIUHAMMKA (40 1)

Onekrpocraruka (6 q)

OnekTpu3anus Tei. DJISKTpUdecKud 3apsia. JIsa
BHJIa DJICKTpUUYECKUX 3apsaaoB. [IpoBoaHukw,
JUBIEKTPUKH U MTOJIyIPOBOJHUKHN. 3aKOH
COXPaHEHMsI DIIEKTPUUECKOTO 3apsiaa.
BzaumonaeiicTeue 3apsinoB. 3akoH KysioHa.
TouyeuyHbIN 3IEKTPUUECKUM 3apsi.
DnexTpuueckoe nosie. Hanpsik€HHOCTD
3JIEKTPUYECKOTO 10JIs. JIMHNM HaNPsS>KEHHOCTH
3JIEKTPUUECKOTO MOJIS.

Pabora cui1 2eKTpoCTaTUIECKOTO MOJIS.
Ilorennman. Pa3HoCTh TIOTEHIIUATIOB.
IIpoBOMHUKH U AUIJIEKTPUKHU B
3JIEKTPOCTATUYIECKOM IoJie. Jluanexrpudeckas
MPOHHUIIAEMOCTb.

OnekrpoémkocTs. Konaencarop. D1eKTpoEMKOCTH
IJIOCKOTO KOHAEHCAaTOpa. DHEPTHs 3apsKEHHOTO
KOHJEHCcaTOopa.

IIpoBenenue 3kcnepuMeHTa: U3MEPEHUE
3JEKTPOEMKOCTH KOHACHCATOPA, OOpe/icicHue EMKOCTHU
OaTapen KOHJIEHCATOPOB.

OOBsiICHEHHE OCHOBHBIX MPHUHIIUIIOB NSHUCTBUS
TEXHUYECKNUX YCTPOUCTB U TEXHOJOIUH, TAKUX KakK:
3JIEKTPOCKOIL, JIEKTPOMETP, IJIEKTPOCTATUYECKAS
3alUTa, 3a3eMJICHUE AJIEKTPONPHUOOPOB, KOHJIEHCATOP
M yCJIOBUI UX O€30MMacHOTO NPUMEHEHHUS B
NPAKTUYECKOMN KHU3HHU.

Penienue pacu€THbIX 3a7a4 C IBHO 3aJaHHOU
(pusmyueckoit MOAENBIO C HCHIOJIB30BAHUEM OCHOBHBIX
3aKOHOB U (DOPMYJI DIESKTPOCTATUKHU.

Pemenue kauecTBEHHBIX 33/1a4 C ONOPOI Ha
U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUEC
SIBJICHUS 110 TeME «DJIEeKTpocTaTuka». Pacrio3naBanue
(bu3nUeCKUX SIBICHHUH B ONBITaX U OKPY>KaIOIMICH
JKWU3HU: DJIIEKTPU3ALMs TEJ, B3aUMOJAEUCTBUE 3apsI0B;
U OOBSICHEHHE UX Ha OCHOBE 3aKOHOB U pOpMyJT
3JIEKTPOCTATUKH.
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OnuncaHue U3y4eHHBIX CBOMCTB BEIIECTBAa U
AIEKTPUUECKUX SBJICHUHN C HCIIOIb30BaHUEM
(pusmUecKkux BEJIMYMH: ICSKTPUUSCKUHN 3apsia,
HanpsH»KEHHOCTD DJIEKTPUYECKOTO MOJIsA, MOTEHIHAaT,
pPa3HOCTh MOTESHIIUAJIOB, JIEKTPOEMKOCTh. AHAITHU3
(pu3nIecKUX TIPOIECCOB W SIBJIEHUH C WCITOJb30BaHUEM
(pu3mUecKkux 3aKOHOB: 3aKOH COXpPaHEHUS
3JIEKTPUYECKOT0 3apsaa, 3akoH KyioHa.

PabGoTa B rpynnax mmpu aHaiIn3e JONOJTHUTEIIbHBIX
UCTOYHUKOB HH(POPMAUHA U MTOATOTOBKE COOOIIICHUI O
OpPOSIBIEHUU 3aKOHOB 3JIEKTPOCTAaTUKHU B
OKPY>KaroIIeH KU3HU U MIPUMEHEHHUH UX B TEXHUKE.

[TocTOSIHHBIN ANEKTPUYECKUNA TOK.
Toku B pa3nuyHbIX cpeaax
(22 u)

ONEeKTpUYECKUU TOK. Y CIOBUS CYLLIECTBOBAHUS
anekTpudeckoro toka. Mcrounuku toka. Cuna
TOKa. IToCTOSIHHBIN TOK.

Hanpspkenune. 3akon OmMa 11 yyacTKa LICIH.
ONeKTpUYEeCcKoe CONPOTUBIIEHHE. Y AEIbHOE
COIPOTHBIICHUE BenlecTBa. I[locnenoBarenasHoe,
napanjieIbHOE, CMEIIaHHOE COEIUHEHNE
POBOJTHUKOB.

PaGoTra anexkTpudyeckoro toka. 3akoH J>xoyns—
Jlenmia. MOIITHOCTE PIEKTPUUYECKOrO TOKA.

3/1C u BHyTpEHHEE CONPOTHUBIICHUE UCTOYHUKA
TOKa. 3akoH OMa 1J1s1 MOJIHOM (3aMKHYTOM)
3JIeKTpudeckoit ernu. Koporkoe 3amMpIikaHUeE.
OJIeKTpOHHAsI HPOBOAUMOCTE TBEPIBIX
METaJJIOB. 3aBHUCHUMOCTH COMPOTHUBICHUS
METaJJIOB OT TemnepaTypbl. CBEpXIPOBOANMOCTD.
OnekTpuyecKkuil TOK B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX MTyYKOB.

ITomynpoBomuuku. CoOCcTBEHHASI 1 TPUMECHAS
OPOBOAUMOCTE ITOJYHIPOBOAHUKOB. CBoOlicTBa P—
n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.
DJIEeKTpUYEeCKUH TOK B pacTBOpax M paciuiaBax

IIpoBeneHue 3kcnepuMeHTa: U3yUYEHHUE CMEIIAaHHOTO
COCIMHEHUS pe3ucTopoB; uzMmepenue IJC ucrounuka
TOKa M €Tr0 BHYTPEHHETO COIPOTHUBIICHUS, HAOIIOACHHUE
3JEKTPOIN3A.

OOBsiICHEHHE OCHOBHBIX NPHUHIIUINOB JCHCTBUS
TEXHUYECKHUX YCTPONUCTB U TEXHOJIOTUM, TAKUX KaK:
aMIIEpMETP, BOJIBTMETP, PEOCTAT, UCTOYHUKHU TOKA,
AJIEKTpOHAarpeBaTelIbHbIe TPUOOPHI, BAKYYMHBIH IO,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, NOJIYITPOBOTHHUKOBBIHI
AUOJ U YCIOBUU X O€30MaCHOTO IMPUMEHEHUS B
OPAKTUYECKOHN >KHU3HHU.

Penienue pacu€THbBIX 3aj1a4 C SIBHO 3aJlaHHOU
(pu3uyueckoii MOJIEIIBIO C UCITOIB30BAaHUEM OCHOBHBIX
3ak0HOB U (popmyn TeMbl «[[OCTOSTHHBIN AIIEKTPUYESCKUM
TOK».

Pacrnio3naBanue (puU3UYECKUX SBICHHUNW B OMNBITAX U
OKPY>KaIOIICH KU3HU: JIEKTPUUIECKasi MPOBOJAUMOCTb,
TEMJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JIEUCTBUA
TOKa. AHaJN3 3JIEKTPUIECKUX SIBICHUN U IIPOIECCOB B
LEIsIX MOCTOSIHHOTO TOKA C HUCIIOJIb30BAaHUEM 3aKOHOB:
3ak0oH OMa, 3aKOHOMEPHOCTH I10CJIEA0BATEIBHOIO U
HapaIeJIbHOIO COCIMHEHUS NPOBOJHUKOB, 3AKOH

3JIEKTPOJIUTOB. Jxoyns— Jlenna.
DJISKTPOIUTUYECKAS TUCCOLIUALTUSI. Onucanue U3y4YeHHBIX CBOMCTB BEILIECTB U
DJIEKTPOIU3. AIEKTPUYECKUX SIBJICHUH C UCHOJIb30BaHUEM (GPU3HUIECKUX
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DJIEKTPUUECKUM TOK B ra3zax. CaMoCTOsITeIbHBIN
M HECAMOCTOSTEBHBIN pa3psaa. MoaHus.
IIna3ma.

BCJIMYWH: JICKTPUUCSCKHUN 3apsij, CHUJIa TOKA,
AIEKTPUUECKOE HATIPSIKEHUE, DJIEKTPUIESCKOE
COIIPOTHUBJICHHUE, Pa3HOCTh NoTeHInanoB, D/1C, padora
TOKa, MOIIHOCTb TOKAa.

Hcnonp3oBanne HHGOPMATMOHHBIX TEXHOJIOTHH IJIsI
NOHCKa, CTPYKTYPUPOBAHUS, MHTEPIIPETAIHHA U
npeacTaBiieHUs MH(GOPMAIIUU TPUTIOJITOTOBKE
COOOIIEHUM O NPUMEHEHHUH 3aKOHOB ITOCTOSTHHOTO
TOKA B TEXHUKE U TEXHOJIOTHIX.

Mar»uTHOE oJe.
DNeKTpOMarHuTHas
nHAyKnu. (12 9)

ITocTtosstHHBIE MarHuThl. B3anmoneiicTeue
MOCTOSIHHBIX MarHuToB. MarHutHoe 1osie. Bektop
MarHuTHOU MHAYKUMU. IIpuHLIMT cynepno3numu
MarHUTHBIX nojei. JIMHuu MarHuTHOU
uHAyKouu. KapTuHa nuHuil MarHuTHOM
WHJIYKIWW OIS IIOCTOSTHHBIX MarHUTOB.
MarnuTtHoe noJjie HpoBOJHUKA ¢ TOKOM. KapTuHa
JIMHUNA WHAYKIIUHA MarHUTHOTO MOJISA JUTMHHOTO
OpsIMOTO MPOBOJHUKA U 3aMKHYTOTI'O KOJIBIIEBOTO
OPOBOJHUKA, KATYIIKU ¢ TOKOM. OObIT DpcTena.
B3aumoneiicTBue NIpOBOOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HAIIpaBJICHUE.

Cuna JlopeHnna, €€ MOLyJIb U HallpaBJICHHUE.
JBrxeHne 3apsKeHHOWYacTHUIBI B OJHOPOIHOM
MarHuTHOM Tosie. Pabora cuiiel JIopenia.
ABJIeHNE IIEKTPOMArHUTHON MHAYKIUU. IToTOK
BEKTOpa MarHuTHOW MHAyKnuu. D1C
WHJIYKIWU. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu dapanes.

BuxpeBoe snexkrpuueckoe noyue. 9C uHayKuuu B
OPOBOJHUKE, ABUKYIIEMCsI IOCTYIIATEJIBHO B
OJTHOPOJHOM MAarHUTHOM IOJIE.

IIpaBuio Jlenna. UHaykTUBHOCTE. SIBIEeHNE
camouHAykuu. DJC caMOUHIYKIUU. DHEPTHUs
MarHUuTHOTO MOJIsT KaTyIIKH C TOKOM.
DNEeKTPOMAarHuTHOE IIOJIE.

IIpoBeneHune s3kcnepuMeHTa: U3y4eHNE MarHuTHOT'O
IIOJIA KaTYIIKH C TOKOM; MCCJICOJOBAHUC I[GﬁCTBPIH
MOCTOSIHHOT'O MarHuTa Ha paMKy C TOKOM;
HUCCIIEOBAaHUE SIBJICHUS DJIEKTPOMAarHUTHOH
HUHAOYKIHWH.

OOBsICHEHHE OCHOBHBIX MPUHIIUIIOB NCHCTBUS
TEXHUYECKHUX YCTPONCTB, TAKUX KaK: IIOCTOSIHHBIC
MAarHuThbl, 3JICKTPOMArHuThI, 3JICKTPOABHUIATCIIb, U
YCIOBUI UX 0€301TacCHOT0 NPUMEHEHHUS B
OPAKTUYECKOUN KU3HU.

Pemenne pacu€THbIX 3a1a4 Ha IPUMEHEHHUE HOPMYII
TeMbl «MaramuTHoOE IoJIe. QHCKTpOMaTHI/ITHaH
WHIYKIHSD.

Pemenne xkauecTBEHHBIX 3aa4 C ONIOPOM HA N3yUYCHHBIC
3aKOHBI, 3aKOHOMCPHOCTHU U (1)PI3PI‘-IGCKI/IC SABJICHUA
TeMbl «MaramuTHoe 1oJie. QHGKTpOMaI‘HI/ITHaﬂ
UHAYKOUsD>. OnpenesieHue HarpaBJIeHUs BEKTOpa
HUHAYKIOHWHW MaroHuTHOT O I10J14, CUJIbI AMnepa U CHUJIbI
Jlopenna.

Pacno3naBanue pusnyuecKkux SABJICHUN B OIIBITaX U
OKpY’KarolIe! KU3HU: B3aUMOJENCTBUE MarHuToB,
QJICKTpOMAarduTHas MHIAYKIHWS, HeﬁCTBHe MAar"dmuTHOT' O
HOJIsI HAa MIPOBOJHUK C TOKOM M ABWXXYIIUMICS 3apsa.
AHann3 2JIEKTPOMarHUTHBIX SIBJIEHUI C
WCTIOJIb30BaHUEM 3aKOHAa 3JIEKTPOMAarHUTHOM
HUHAYKIIWH.

OmnucaHue U3y4YEeHHBIX CBOMCTB BEILIECTB U
3JICKTPOMArHUTHBIX SIBIE€HUU C MCIOJIb30BAHHUEM
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(pusryecKkux BeIUYUH: UHAYKIIUS MAarHUTHOTO T10JIs,
cuita Amriepa, cuna JlopeHmna, MHIyKTUBHOCTD
KaTyHIKHU, YJHEPTHUS JIEKTPUUYESCKOTO U MarHUTHOTO
TOJICH.

PA3JAEJ 5. KOJIEBAHUSI U BOJIHBI (20 1)

Mexanngeckue 1
ICKTPOMArHUTHBIC
konebanus (8 u)

KonebarenpHas cuctema. CBOOOIHBIE
MexXaHHu4YecKue Kojiebanus. 'apMmonnyeckue
kosiebanusi. Ilepuon, yactora, aMIiuTyaau
daza konebanuii. [IpeBpameHne Heprun mpu
TrapMOHHUYECKHUX KOJICOaHUSIX.
Konebarenbusiit KoHTYp. CBOOOIHBIE
3JIEKTPOMarHuTHBIE KOJI€OaHUsI B UACATIbHOM
KoJyiebarerHOM KOHTYype. @opmynaTomcona.
3akoH COXPAaHCHUSA SHCPIUHU B NACAJTIBHOM
KoJIeOaTeIbHOM KOHTYpE.

Pe3onanc. BeIHYK/ICHHBIE AJIEKTPOMarHuTHHIE
KoJieOaHwus.

Ilepemennslit Tok. CHHYCOUIATBHBIN
NepeMEHHBIA TOK. MOIIIHOCTh IEPEMEHHOT0 TOKA.
AMIUIUTYITHOE ¥ ASUCTBYIOIIEE 3HAYCHUE CUIIBI
TOKa W HAIPAKCHUA.

Tpancdopmarop. [IpousBoacTso, nepenaya u
noTpeOJIeHNE 3JIEKTPUIECKON PHEPTHH.
DKxonorudyeckue pucKH IIpH IIPOU3BOJCTBE
anekTposHepruu. KynbTypa ncnoip30BaHus
3JIEKTPOSHEPTHH B MIOBCEAHEBHOM >KU3HU.

OOBsICHEHHE OCHOBHBIX IIPHUHITUIIOB NeHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKHUX KaK: reHepaTop
NEePEeMEHHOI 0O TOKa, TpaHcPopMaTop, JIUMHUU
3JIEKTPOTIEPEIad; U YCIOBUU MXOE30MacHOTO
OPUMEHEHUS B ITPAKTUYECKOU >XKU3HHU.

Pemienue pacuy€THbIX 3a/lad C SIBHO 3aJaHHOM
(puznaeckoit MOZETBIO C UCTIOJIB30BAHUEM OCHOBHBIX
3aKOHOB U ()OPMYJI, ONUCHIBAIOIINX MEXaHUIESCKHUE U
3JIEKTPOMArHuTHbIC KOJICOAHUSI.

Ornrcanue N3y4YeHHBIX MEXaHUYCSCKUX U
AIEKTPOMArHUTHBIX KOJIEOaHUN C MCITOJIF30BAaHUEM
(pusnyecKUX BEIIUYHH: TICPUO U YacTOoTa KojcOaHui,
aMmuiuTyaa v paza KoJjieOaHuii, 3apsia U cUjia TOKa B
OpoIlecce TapMOHUYECKUX AJIEKTPOMATHUTHBIX
KOJIcOaHUH.

Perienre kaueCTBEHHBIX 3aj1ad C ONOPOM Ha
W3yYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH, OTTMCHIBAIOIIIHE
MEXaHUYEeCKHE U BJICKTPOMAarHUTHBIC KOJICOaHUsI.
Pabora B rpymiiax npu riaHupOBaHUH, IIPOBESACHUH U
WHTEPIIPETAIIMHU PE3YJIbTATOB OMNBITOB, U aHAJIN3E
JIOTIOJTHUTEJIFHBIX UICTOYHUKOBHH(DOPMAIIUN IO TEME.

MexaHU4YecKHue U
3JIEKTPOMArHUTHBIE BOJTHEI (6 1)

MexaHW4eCKHUe BOJTHBI, YCIIOBUS
pactpoctpanenus. [lepuon. Ckopocth
pacripocTpaHeHUs U JJTMHA BOJHEL. [loniepeunbie
W IpOo0JbHBIC BONHBI. MHTEpdepenius u
audpaKIusg MEeXaHUYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. I poMKOCTE 3ByKa. BeicoTa
ToHa. TemOp 3ByKa.

DnexTpoMarHuTHEIE BOJIHBI. CBOMCTBa
3JIEKTPOMATrHUTHBIX BOJIH: OTPaKECHHUE,
npeoMIICHUE, NOISIPU3anusi, JTUPpaKius,
uHTepdepennus. CKOPOCTh PISKTPOMAarHUTHBIX

OOBbsicHeHHMEe OCHOBHBIX IIPUHLMUIIOB ASHCTBUS
TEXHUYECKNX YCTPOUCTB U TEXHOJIOT UM, TAKUX KaK:
MY3bIKaJIbHBIE MHCTPYMEHTHI, YIIbTPa3ByKOBast
AUarHOCTHUKA B TEXHUKE U MEIUIIMHE, paaap,
panuonpuéMHUK, TEIEBU30P, aHTEHHA, TeJIe(OH,
CBU-nieub; 1 yCcJIOBUN UX O€30I1aCHOTO IIPUMEHECHUS
B IPAKTUYECKOU >XHU3HU. Perienue pacuy€THBIX U
KageCTBEHHBIX 3aJa4C ONOPOM Ha N3yYEHHBIE
3aKOHBI U 3aKOH MEPHOCTH, OIMHCHIBAIOIIHNE
pacrpocTpaHeHuEe MEXaHUYECKUX U
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BOJIH.

[IIkana ajieKTpoOMarHuTHBIX BOJIH. [I[puMeHeHune
3JICKTPOMATrHUTHBIX BOJIH B TSXHUKE U OBITY.
ITpuHOUITEI paAUOCBSI3U U TEJICBUACHUS.
Pagmomokanusi. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPY KaroIe CpeIbl.

3JICKTPOMArHUTHBIX BOJIH. Mcrionb30BaHue
HWH(OOPMAITMOHHBIX TSXHOJIOTUH JUISI TIOUCKA,
CTPYKTYPHUPOBAHUS, HHTSPHPETAIIUU U
npeacTaBIICHUS] HH(POPMAIIUU ITPHUTIOATOTOBKE
cooOmIeHn 00 UCITOIB30BAHUH JIICKTPOMArHUTHBIX
BOJIH B TCXHUKE.

VYyacTtue B JUCKyCCHUU 00 3JIEKTPOMArHUTHOM
3arpsi3HEHUN OKPY>KaIoIIei Cpebl.

PabGora B rpymniax npH riaHUpPOBaHHUU, MPOBEIACHUHN U
HHTEpHpETALIUU PE3YILTATOB ONBITOBU aHAIN3€E
JOITOJIHUTCIIbHBIX UICTOYHHUKOB I/IH(I)OpMaHI/II/I I10 TEMCE.

OnTuka (6 1)

ToueuHsblit HICTOYHUK cBeTa.OTpakKE€HUE CBETA.
3aKOHBI OTPaXEHUSI CBETA.

IIpenomnenue ceera. 3aKOHBI IPEJIOMIICHUS
cBeTa. AOGCOJIIOTHBII MOKa3aTeslb IPEJTOMIICHHUS.
IlonHnoe BHyTpeHHee oTpaxkeHue. llpenenpHbid
YTOJI TIOJTHOTO BHYTPEHHETO OTPaKEHUSI.
Hucnepcus ceera. Ci0XXHBIA cocTaB 0e10ro
cBera. LBer.

BosnoBas ontuka. UnTepdepennus ceera.
KorepeHTHbIE HICTOYHUKH. Y CIIOBUSI HAOTIOASHUSI
MaKCUMYMOB U MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT ABYX
cuH(}a3HBIX KOTE€PEHTHBIX HCTOYHHKOB.
Hudpakuus ceera. JudpakumnonHas pemeérka.
YcnoBue HaOMIOASHUS TIaBHBIX MAaKCUMYMOB MIPHU
NageHUH MOHOXPOMAaTHYECKOIO CBETa Ha
mudpaknuoHHyto peméTky. [Togsipusanust cBera.

IIpoBenenne s3xcnepuMeHTa: HaOIOAEHNE OAUCTIICPCUH
CBETa; U3MEPEHUE NTOKAa3aTels NPEIOMIICHUS CTEKIIA;
HCCIEIOBaHUE CBOWCTB U300paKEHU B JIMH3aX.
OOBsicHeHHEe OCHOBHBIX MPUHIIMIIOB JEHCTBHS
TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUU, TAKUX KaK:
OYKH, JIyna, (poToamnmapar, IpOSKLUOHHBINA annapar,
MHKPOCKOII, TEJIECKOI, BOJIOKOHHAsI OIITHKA,
AudpakIMOHHAas peIIETKa, IOJSIPOU; U YCIOBUM UX
0e301acHOTrO MPUMEHEHHUSI B IPAKTUUYECKON KU3HU.
Penienue pacu€THbIX 3ajiay C IBHO 3aJaHHOM
(pu3udueckoil MOJZIENbIO C UCIOJIB30BAHUEM OCHOBHBIX
3aKOHOB M (OPMYJI F€OMETPUUECKON ONTHKHU.
Pacno3znaBaHue pU3NYECKUX SIBICHUH B OIIBITaX U
OKPY KAIOLIEH XU3HU: NPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETA, OTPaXEHUE, NPEIOMIICHHUE,
nHTepdepeHuys, nudpaxkuys U MOJISIPU3ALINS CBETA,
JAUCIIEPCUs CBETA.

AHann3 ONTHYECKUX SIBJIECHUH C UCIIOJIb30BAaHUEM
3aKOHOB: 3aKOH MPSIMOJIMHEHHOTO paclpOCTpaHEeHUS
CBETA, 3aKOHBI OTPAXXEHHUSI CBETA, 3aKOHbI NPEJIIOMIICHUS
CcBeETA.

PA3JEJI 6. KBAHTOBASI ®U3UKA (14 4)
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DJEMEHThI KBAaHTOBOH OIITHKHU

(6 )

dotonsl. Dopmyiia Ilmanka cBs3u dHEprun
(porona c ero wactorol. DHEPrUs U UMITYJIHC
¢orona.

OTkpeiTHE U HcceqoBanue gorodddexra. OnbITH
A.T. CroneroBa. 3akoHsl ¢poTodddekra.
VYpasueHne DuHIIITeHHA 1151 hoTod (P deKTa.
«Kpacnas rpaauiia» ¢poroaddekra.

Jasnenue ceera. OnbiTel I1. H. JIeOenena.
XHUMHUUYECKOE ACHUCTBUE CBETA.

OOBsICHEHME OCHOBHBIX MPUHIIUIIOB JICHCTBUS
TEXHUYECKUX YCTPOMUCTB, TAKNX KaK: ()OTOIIEMEHT,
(oronaTunk, conHeuHas 6arapesi, CBETOAHUO; U
yCIIOBU MX 0€30MacHOrO NPUMEHCHHUS B MPAKTHYCCKOM
J)KU3HHU. Penienne pacy€THBIX 3ajiad C SIBHO 3aJIaHHOM
(pmzngeckoit MOAEINIBIO C UCTIOJIB30BAHUEM OCHOBHBIX
3aKOHOB M ()OPMYJT KBAHTOBOW ONTHKHU.

PenieHne kauecTBEHHBIX 337a4 C OMOPOM HA U3yUYCHHbBIC
3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOW ONTHKH.
PacnosnaBanve (pU3HYECKHUX SIBJICHHUU B yUeOHBIX
onbiTax: porodanexkTpuyeckuii apdexr, ceeToBOEC
JTaBJICHHE.

Omnmncanve W3yYEeHHBIX KBAaHTOBBIX SIBIICHUH U
MPOLIECCOB C HCIOJIb30BaHUEM (DU3HMYECCKUX BEITUUHH:
CKOPOCTB 3JISKTPOMAarHUTHBIX BOJIH, UTMHA BOJIHBI U
qacToOTa CBETA, SJHEPTHUs U UMITYyJIbC (DOTOHA.

Crtpoenue atoma (4 4)

Mopens atoma Tomcona. OnbiTel Pesepdopaa mo
paccesiHUuIo

a-gactuu. IlnanerapHasi Moaesb aToma.
ITocTynarel bopa. U3nydyeHue u norionicHue
(poToHOB NpH nEepexojie aToMa C OJHOTO YPOBHS
3HEpruu Ha Apyroi. Buasl cnekTtpos. CiekTp
YPOBHEH 3HEPruy atoMa BOJIOPO/a.

IIpoBeneHue sKCepUMEHTa: HAOJIIOJICHUS JTUHEHYATOTO
CIIEKTpa.

OOBsiIcCHEHIE OCHOBHBIX MPHUHITUIIOB NSHCTBHSI
TEXHUYECKUX YCTPOMCTB, TAKHUX KaK: CIIEKTPOCKOIL,
Jlazep, KBAHTOBBIM KOMIIBIOTEDP; U YCIIOBUH UX
0e30MmacHOTO NTPUMEHEHUSI B TPAKTUYIECKOMN KU3HMU.
Perrenne kauecTBEHHBIX 3aJ1a4 C OMOPOH HA U3YYSHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SIBIICHUS I10
teme «CtpoeHue atomay. Pacnmo3zHaBanue pusmueckux
SIBJICHUH B y4eOHBIX OIThITaX: BOSHUKHOBEHHE
JIMHEHWYaTOro creKkTpa. AHaJIM3 KBAHTOBBIX IIPOIIECCOB
U SsIBJICHUI C MCIIOJIB30BaHMEM nocTynaTtoB bopa.

AToMmHOE 5171p0 (4 u)

OKCNEpUMEHTBI, TOKAa3BbIBAIOIINE CIIOKHOCTH
cTpoeHus aapa. OTKpBITHE pagUOaKTUBHOCTH.
OmnsiTel Pesepdopaa o onpenenennrococrana
panuoakTHBHOTO M3y4deHus. CBoiicTBa anbda-,
Oera-, raMMa-u3IlyueHus. Bausaue
PanroakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTKpBITHE TIPOTOHA M HEUTPOHA. 3apsi Aapa.
Maccosoe uncno sapa. 30Tomnsl.

Anbpda-pacnian. DIeKTPOHHBIM M HO3UTPOHHBIN

IIpoBeneHne y4eHHYECKOTO SKCIIEPUMEHTA:
HCCJIEIOBaHUE TPEKOB YacTHUIl (110 TOTOBBIM
ororpadusim).

OO0BsicHEHHE OCHOBHBIX IIPUHIIATIOB JEUCTBUS
TEXHUYECKHUX YCTPOUCTB, TAKUX KaK:JO3UMETP,
KaMepa BunbcoHa, sinepHBbIil peakTop, aTOMHas
Oomba; 1 yCcIIOBHU UX 0€30MacHOTO IIPUMEHEHUS B
OPaKTUYECKOMKU3HU. PellieHne kKauecTBEeHHBIX 3a7a4 C
OMOpOH Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
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OeTa-pacna.

I'amMma-n3inydeHne. 3aKOH paguOaKTUBHOTO
pacnaza.

OHeprus cBA3U HYKJIOHOB B sape. SnepHbie
cunbl. JlepekT macchl sapa.

SnepHble peakiiuu. /legeHue u CUHTE3 sJIEp.
AnepnHsblit peakTop. TepMosinepHbIl CUHTES.
IIpo6aemMbl U MEPCHEKTUBHI SIICPHON SHEPTETUKH.
DKOJIOTHUYECKHUE ACIIEKThI ASPHON IHEPreTHUKU.
OnemeHTapHble YacTUllbl. OTKpPBITHE ITO3UTPOHA.
MeToapl HaOIIOJICHHUS U PETUCTPALIUH
3JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalIbHbIE B3aUMOACHCTBUSI. EAMHCTBO
¢u3ndeCcKONKapTUHBI MHUPA.

(pusuueckue SIBICHHUS 11O TeME KATOMHOE SIAPO».
PacriozraBanme pu3ndeckux SABICHUN B yISOHBIX
OIIBITaX M B OKpY>Karollel >KU3HU: €eCTECTBEHHAs U
HCKYCCTBEHHasl palOaKTUBHOCThE. Oncanue
W3YYE€HHBIX KBAaHTOBBIX SIBJICHUI U MPOLIECCOB C
HUCHOJIb30BaHUEM (PU3NUECKUX BEJINYHUH: HEPUOL
noJjypacnajaa, dHEpTUs CBA3U aTOMHBIX siAEP.
AHanIu3 NPOILIECCOB U SIBJIEHUN C UCITOJIB30BAHUEM
3aKOHOB U IIOCTYJIaTOB: 3aKOH COXPaHEHUS
3JIEKTPUYECKOI'O 3apsiia, 3aKOH COXPAaHEHUs
MaccOBOI'0O 4YUcJa, IOCTyaaTel bopa, 3akoH
paamoakTHBHOTO pacnaja.

Hcnonp3oBanre nHPOPMATMOHHBIX TEXHOJIOTHUH IJIST
IIOMCKa, CTPYKTYPHUPOBaHUA, HHTEPIPETALIUU U
OpeCcTaBJICHUs NH(pOpMaLNU IPUIIOATOTOBKE
COOOIIIeHN 0 MPUMEHEHUH 3aKOHOB KBAaHTOBOH
(1)I/I3I/IKI/I B TEXHHUKEC U TCXHOJIOTUAX.

PA3JEJ 7. 3JJEMEHTBI ACTPOHOMUHUU ACTPO®U3UKU (2u)

OTtanel pa3BuTus actpoHomud. [IpuknamgHoe u
MHUPOBO33PEHYECKOE 3HAUCHHUE aCTPOHOMUM.

Bup 3Bé3nHoro HeOa. Co3Be3nus, ipKkue 3BE3HI,
IJIAHETHI, UX BUAMMOE IBMKCHHE.

ConHeuHasl cHCTEMaA.

Comane. ConaeuHast akTUBHOCTE. MICTOYHHK
sHepruu CosiHLa U 3BE34. 3BE3AbI, UX OCHOBHBIE
XapaKTEePUCTUKH.

Mieunsiii IlyTe — Hama "anaktuka. ITosoxenue u
nemxxeane Conana B "'anmaktuke. THUITBI TaJIaKTHK.

IMoaroroBka cooOUIEHUN O METOAAX MOTYUCHUSI
HAy4YHBIX aCTPOHOMUYECKHUX 3HAHUU, OTKPBITHSIX B
COBPEMEHHOUW aCTPOHOMUH.

BrinmomHeHnue 3a1aHmil, IPOBEPSIONINX BIIAJICHUE
OCHOBOITOJIATAIOIIUMH aCTPOHOMUYUECKUMHU IMTOHSITUSIMU,
MMO3BOJISTIOIIUMH XapaKTepU30BaTh ITPOIIECCHI,
npoucxoasmniue B 3BE31ax,

B 3BE3JIHBIX CUCTEMaX, B MEKTIaJJaKTUUECKOM Cpeie;
JBVOKEHHE HEOSCHBIX TEJ, DBOJFOIINIO3BE3T U
Bcenennoii.

IIpoBenenue HaOMIOAEHUH HEBOOPY>XEHHBIM TJIa30M C
HUCIIOJIF30BAHUEM KOMITHIOTEPHBIX MPMIJIOKCHUH TS
ONpeJIeJICHUS TT0J0KEeHUSI HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE cOo3Be311s1 CeBEpHOTO
MOJIyIIapus UsIpKHUe 3BE3IBI.

IIpoBenenne HabMrOASHUN B TeJiecKon JIyHEI, MJIaHET,
Mineunoro Ilytn
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Nudopmaunonnoe obecnevenne o0yueHust

Ilepedens yueGHbIX H3Aanuii, IHTEpHET-pECyPCOB, JOMOIHHTENLHOM JHTEPATYPbI

OCHOBHBIE HCTOYHHKH:

1  Msxkumes, I'. B. ®usuka. Yriny6neHusii yposeHs : yue6bHuk must 10 kmacca / I, B.
Msikuwes, b. B. Byxosues, H. H. Corckuii; mox pemaxuueit H. A. IlappenTtneBoii. —
Mocksa : [Ipocsemenue, 2022. — 432 c. — TeKcT : HENMOCPEACTBEHHBII.

2 Msaxkumes, I'. B. Ousuka. YriuyOnenusiii yposens : yuebnuk mms 11 xmacca / I, B.
Misiknes, B. B. Byxosues, B. M. Yapyrun ; nmox penakumeir H. A. IlapdentseBoit. —
Mocksa : [Ipocemenne, 2022. — 436 c. — TeKCT : HEMOCPEACTBEHHBIH.

3 Peivkennu, A. II. CoopHuk 3ana4 no ¢usuke. 10—11kmacc / A. I1. PeiMkeBHu. — MockBa
: [poda, 2020. — 188 c. — TekcT : HemocpeACTBEHHRIIA.

JIOTIOTHUTETEHBIE HCTOYHHKH ;
1 Ilapdentnena, H. A. C6opuuk 3anad no dusuke. 10-11 xnaccer. / H. A. ITapdenTtrena —
Mockga : [Ipocsemenne, 2019. — 353 c. — TekcT : HEMOCPEACTBEHHBIH.
2 Tyabkubaea, H. H. EI'D. ®usuka. TecroBbie 3amanus. 10-11 xmacc. / H. H.
Tynexkubaesa, A. O. IlymkapeB. — Mocksa : [Ipoceemenue, 2018. — 331 ¢. — TekcrT :
HEIOCPEACTBEHHBIN



