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1. HosicHUTe/IbHAS 3aNHUCKA
Pabouas nmporpamma o ¢usuke st 11 knacca pazpaboTana Ha OCHOBE CIICIYIOIIUX HOPMATHBHBIX TOKYMEHTOB:
» OepepanpHoro 3akoHa ot 29 nekabps 2012 roga Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit Deaepanuny;
* (¢eneparbHOr0 KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHAapTa 001Iero oopa3oBaHus;
* (hemepasIbHOTO TOCYITAPCTBEHHOT'O0 00Pa30BaTEIHHOTO CTaHIapTa OCHOBHOT'O O0IIIET0 00pa30BaHusl,
* npukaza Muno6puayku Poccun ot 30.08.2013 Ne 1015 «O6 yrBepxkaenuu Ilopsinka opraHusanuy 1 OCyIIECTBICHHS 00pa3oBaTeIbHON JIESTEITbHOCTH

110 OCHOBHBIM ITpOrpaMMaM Ha4daJIbHOT'O OOIIETr0, OCHOBHOT'O OOIIIETO W CPETHETO 00IIero 00pa3oBaHUsMY;

* NPUMEPHON MPOTrPaMMBI CPEIHETO 00IIero 00pa30BaHus 1Mo GHU3UKE,
* TIporpaMMBbl I 0011€00pa30BaTEbHBIX YUPEKICHUN, COCTABIICHHOW B COOTBETCTBUHU ¢ ydyeOHHMKOM ¢usuku mis 11 kmacca I'.5. Msakumes, b.b.

Byxosues, B.M. Yapyrun/Ilox pen H.A. ITapdentseBoii - M.: IIpocBemienue, 2014.

Nzyuenue pusnku Ha 6a30BOM (pacIIMpeHHOM) YPOBHE HANPaBJIEHO HA IOCTUIKEHUE CIEAYIOMNX HeJIei:

® YCBOCHME 3HAHUI O METO/AaX HAYYHOTO MMO3HAHMS IPUPOJII; COBPEMEHHOM (pU3HUeCcKOl KapTHHE MHUpa: CBOMCTBAaX BEIIECTBA U IMOJISA, IPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, IMHAMMUYECKUX M CTaTUCTUYECKUX 3aKOHAX MPUPOIbI, IEMEHTAPHBIX YacTULaX M (PyHIaMEHTaIbHBIX B3aUMOJCHCTBHUSAX,
CTPOCHHUH U 3BONIONMU BceneHHoi; ocBoeHne OCHOB (PYyHAAMEHTAIBHBIX (PU3UYECKUX TEOPUI: KIACCHUECKOHN 3IEKTPOANHAMHKH, CIIEHUATLHON TEOpHU
OTHOCUTEJIBHOCTH, KBAHTOBOW TEOPHH;
® OBJIICHUE YMEHUSMHU IPOBOIUTH HAOIIOAEHUS, IUIAHUPOBATh M BBINOJIHATH SKCIIEPHUMEHTHI, 00palOaThIBaTh pPE3ylbTaThl M3MEPEHMM, BBIBUIATh
TUIIOTE3Bl M CTPOUTH MOJICNIN, YCTAHABIMBATH TPAHHIIBI UX IPUMEHUMOCTH;
e IpUMEHEHME 3HAHWUH 1Mo (u3uke 1is OOBSICHEHUS SIBICHUI NMPHPOJIBI, CBOWCTB BEIIECTBA, IPUHIIUIIOB PA0OTHl TEXHUYECKUX YCTPONCTB, IS PELICHUS
¢bu3nyeckux 3agad, Ui CaMOCTOSTENILHOIO MPUOOPETEHHsI U OLEHKH JOCTOBEPHOCTH HOBOM MH(pOpMaLUU (PU3HMUECKOro COAEp KaHUs, UCIOIb30BAHUS
COBPEMEHHBIX MH(OPMAITMOHHBIX TEXHOJIOTUH [T TOUCKA, TIEpepabOTKU U MPEIbSIBICHUS YIeOHOH 1 HayYHO-TIONYJISIpHON HHpOpMauU 10 GU3UKE;
® Pa3BUTHE MMO3HABATEIHHBIX UHTEPECOB, HHTEIUIEKTYATbHBIX M TBOPUECKUX CIIOCOOHOCTEW B MpOLIECCe pelIeHus (PU3NYECKHX 337a4 U CAMOCTOATEIBHOTO
PUOOPETEHUST HOBBIX 3HAHWM, IIPU BBINOJHEHUH YKCIEPUMEHTAIbHBIX UCCIEI0BaHUN, IOJrOTOBKU JOKJIAl0B, peepaToB U APYIHX TBOPUECKUX paldoT;
(dbopmMHpOBaHKE OCO3HAHHBIX MOTHUBOB YUEHHSI U TIOJrOTOBKA K CO3HATEILHOMY BBIOODPY mpodeccui;
® BOCIUTAHHE JlyXa COTPYAHUYECTBA B MPOLIECCE COBMECTHOTO BBIMOJHEHHS 3a/1a4, YBRKUTEIBHOTO OTHOLICHHWS K MHEHHUIO ONIOHEHTa, IpuoOpeTeHune
OInbITa 00OCHOBAaHHOCTH BBICKa3bIBAEMOM IMO3UIMH, TOTOBHOCTH K MOPAJIbHO-3TUYECKON OLIEHKE HCIOJIb30BAHUS HAYYHBIX JOCTH)KEHUH, YBa)KEHUS K
TBOpLIAM HAayKH U TEXHUKH, 00ECIICUNBAIONINM BEAYIIYIO pOJib (PU3UKU B CO3JaHUN COBPEMEHHOTO MUPA TEXHUKH;
® HCTOJIb30BaHUE MPHUOOPETEHHBIX 3HAHUN U YMEHMI JJIS peleHHs] MPAKTUIECKUX, KU3HEHHBIX 3a/1a4, PallMOHAIIBHOTO MPUPOAONOIb30BAHUS M 3aIUTHI
OKpYJKaroIen cpepl, odbecreueHnst 0€30MacHOCTH KU3HEICITSIILHOCTH YeJIOBEKa M O0IIeCTRa.
[TpuopuTeTaMu A7 LIKOJBHOTO Kypca (PU3MKH Ha 3Tarle CpeiHero (IOJHOro) 001ero oopa3oBaHus SBISIOTCA:
Ilosnagamenvnas oeamenbHOCHb:

- HCTIOJIB30BAHME TSI IO3HAHUS OKPY)KAIOIIET0 MUPa Pa3IUYHBIX €CTECTBEHHOHAYUYHBIX METOJIOB: HAOIIOCHIE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE;
- opmupoBaHuEe YMEHUH pa3inyaTh (aKThl, TUTIOTE3bl, IPUUMHBIL, CIIEICTBUS, 10Ka3aTEIbCTBA, 3aKOHbBI, TEOPHH;

- OBJIQJICHUE a/ICKBAaTHBIMU CITIOCOOAMHU PEIICHUS TEOPETUIECKUX U IKCIIEPUMEHTAIBHBIX 33/1a4;

- IpuOOpETEeHNE ObITA BHIIBUKEHHS TUIIOTE3 JIJIs1 OOBSICHEHUSI U3BECTHBIX (DAKTOB M AKCIIEPUMEHTATbHON IPOBEPKHU BBIIBUTAEMBIX TUIIOTES.

Hud)opmauuouuo-menyHuKam UBHAS 0CAMETIbHOCHL:

- BJIaACHUC MOHOJIOTHYECKOM U HH&HOFHHGCKOﬁ PCYbIO, PA3BUTHUC CIIOCOOHOCTH ITOHUMATh TOYKY 3pCHHUA CO6CCC,Z[HI/IK3. U MPpHU3HABaTh IPpaBO Ha HHOC MHCHUC,
- UCII0JIB30BaHUEC IJIA PCIICHUS ITO3HABATCIIbHBIX 1 KOMMYHHUKATHUBHBIX 3a1a4 pa3JIMYHbIX KCTOYHUKOB I/IH(l)OpMaHI/II/I.



e Peghnexcuenasn oeamenbHocmy:
- BJIaJICHUE HaBbIKAMU KOHTPOJIS U OIICHKU CBOEU JeATEIbHOCTH, YMEHUEM MPEABUIETh BOZMOXKHBIE pE3yIbTaThl CBOUX JEHCTBUN;
- opraHu3zanus y4eOHOH JeqaTeIbHOCTU: TOCTaHOBKA LIENH, IJIAHUPOBAHKE, ONPeiesIeHHnEe ONTUMAaIbHOIO COOTHOILLEHUS 1IeJIU U CPEJICTB.
Pesynprarel oOyueHus. OOs3aTenbHBIE pe3yabTaThl W3ydeHHs Kypca «®Dusmka» mnpuBeAcHsl B pasaene «TpeboBaHHsS K YPOBHIO TOJTOTOBKU
CTapUICKIACCHUKOB», KOTOPBIN TOJHOCTHIO COOTBETCTBYET CTaHIapTy. 1peOoBaHMS HaMpaBl€Hbl Ha peaju3aluio JAEATeIbHOCTHOTO M JIMYHOCTHO-
OpPUEHTUPOBAHHOTO TIOJIXOJ0B; OCBOCHUE yUAIIMMHUCS MHTEIUICKTYaThbHOU U MPAKTUYECKON JAEITeTbHOCTH; OBIAICHUE 3HAHUSMH ¥ YMEHUSMHU, HEOOXOIUMBIMH
B IIOBCEIHEBHOM >KM3HU, TMO3BOJISIOIIMMHU OPHUEHTUPOBATHCS B OKPYXKAIOMIEM MHUpPE, 3HAYUMBIMU I COXPAHEHUS OKpYXKarollel cpelbl U COOCTBEHHOTO
3/10pPOBBA.

MecTo npeamera B y4eOHOM ILIaHeE.

VYueOHbIM mmaHoM mkosbl Ha 2021 — 2022 yueOHBIN rox Ha n3ydenue npeamera «®dusuka» B 11 kiacce BbleneHo 68 4acoB B rof, T.€. 2 4aca B HEJEIIIO.

2. TlimanupyemMble pe3yJibTaThl OCBOCHHUSI Y4eOHOI0 MpeaMeTa.

JINYHOCTHBIMHU pe3yJIbTAaTAMH OCBOEHHSI BHIMYCKHUKAMM CPeHeil 1IKO0JIbl IPOrpaMMbl 1o (pu3nke sBJISIOTCH:

. YMEHHE YIPABISATH CBOCH IMO3HABATEIHHOU JAESITENbHOCTHIO;

. TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CAMOOOPa30BaHUIO, Ha IPOTSDKEHUH BCEH )KM3HH, CO3HATEIIHHOE OTHOIICHUE K HETPEPHIBHOMY
00pa30BaHMIO KaK YCIIOBHUIO YCIICITHOW MPodecCHOHAIBHON 1 00IIEeCTBEHHON e TeIbHOCTH;

. YMEHHE COTPYIHHYATh C B3POCIBIMU, CBEPCTHUKAaMH, JIETHbMH MIIAJIIETO BO3pacTa B 00pa3oBaTelbHOM, y4eOHO-MCCIEN0BATEIbCKOM, MPOSKTHOU H
JPYTUX BUJAX JEATEIbHOCTH;

. c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH; OCO3HAHWE 3HAYMMOCTH HAyKH, BIIAJICHUS
JIOCTOBEpHOUN MH(}OpManueld 0 MepeioBhIX TOCTIKEHUSX M OTKPHITHSIX MHPOBOW M OTEYECTBCHHOW HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUpPA M OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPUYECTRY;

. YYBCTBO TOPJIOCTH 32 OTE€UECTBEHHYIO (PU3UUYECKYIO HAYKY, TYMaHU3M;
. MOJIO’KUTEIBHOE OTHOIICHUE K TPYAY, LIeNIeyCTPEMIEHHOCTD;
. HKOJIOTHYECKas KyJIbTYypa, Oepe’kHOE OTHOIIECHHE K POJHOM 3emiie, MPUPOIHBIM OoraTtcTBaM Poccrun 1 Mupa, HOHUMaHHE OTBETCTBEHHOCTH 33 COCTOSIHUE

IPUPOJHBIX PECYPCOB U pa3yMHOE NIPUPOAOII0JIb30BAHUE.

MeTtanpeaMeTHbIMH pe3yJIbTATAMH OCBOEHHS BHINYCKHUKAMHU CPeJHel HIKO0JIbI MPOrpaMMbl 10 (PM3UKe ABJISIOTCH:

1. OCBOCHHUE pe2ynamueHbIX YHUBEPCAIBHBIX YUeOHBIX JEHCTBUIA:

. CaMOCTOSITENILHO ONPENENATh IeNU, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON ACSITEIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

o OLCHUBATL PCCYPChI, B TOM YHUCJIC BpCMA U APYIUC HEMATCPHUAJIIbHBIC PECCYPCHI, HCOGXOZ[I/IMBIG JJI1 JOCTHXKCHUA MMOCTaBJICHHOMN PaHEC LCIIN;



COTIOCTABJISITh UMEIOIIMECS BO3MOKHOCTH U HEOOXOIUMBIC JJIsI JOCTUKECHHUS IIETTH PECYPCHI;
ONPEIENATh HECKOJBKO MyTEH TOCTUKEHUS TOCTABICHHOM 11eI1H;

3aJaBaTh MapaMeTphl U KPUTEPHH, [0 KOTOPHIM MOYKHO OMPEIENIUTh, YTO LI€Th JOCTUTHYTA;
COMOCTABJIATH MOJYUYEHHBIN PE3YNIbTAT IEATEIbHOCTH C MOCTABIIEHHON 3apaHee LENbIo;

OCO3HABATh MOCIIEJCTBUS JOCTHKECHUS MTOCTABICHHOM LIEJIH B JIEATEIBHOCTH, COOCTBEHHOM JKU3HH U KU3HU OKPYKAIOIIUX JIIOJEH;
2. OCBOEHHE NO3HABAMENbHLIX YHUBEPCABHBIX YU€OHBIX IEHCTBUI:

KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH HHPOPMAITUIO C PA3HBIX MMO3UIUH;

pacrmo3HaBaTh U (GPUKCHUPOBATH MPOTHUBOPEUHNS B MHPOPMAIIMOHHBIX HCTOYHUKAX

WCIIOJIb30BATh PA3JIMYHBIC MOJIETHPHO-CXEMAaTHIECKUE CPEACTBA TSI MPEACTABIICHUS BBISIBJICHHBIX B MH()OPMAIIMOHHBIX HCTOUHUKAX TIPOTHBOPEUHIA;

OCYIIECTBIISATh PA3BEPHYTHIA WH(OPMAIIMOHHBIN TTOUCK U CTABUTh HA €T0 OCHOBE HOBBIC (YUeOHBIC U MMO3HABATENBHbIC) 3a/1a4H;

MCKaTh M HAXOAUTH 000OIEHHBIE CTIOCOOBI PEIICHUS 3a]1a4;

MPUBOJUTH KPUTUUYECKUE APTYMEHTHI KaK B OTHOIICHUH COOCTBEHHOTO CY)KJICHUSI, TAK M B OTHOIIICHUU JICUCTBUN U CYKIEHUI APYroro 4eIoBeKa;

aHAJIM3UPOBATH U TPEOOPa30BHIBATH MPOOIEMHO-TIPOTHBOPEUYHBBIC CUTYAIUH;

BBIXOJIUTh 32 paMKH y4eOHOTO MpeaMeTa M OCYIICCTBIATH II€JICHANPABICHHBIN MOUCK BO3MOXXHOCTH IIMHPOKOTO TIEPEHOCAa CPEACTB M CIOCOOOB
JIEHUCTBUS,

BBICTpAanBaTh MHAUBHUIYAIbHYIO 00Pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBASI OTPAHUYCHHS CO CTOPOHBI IPYTHX YYACTHHUKOB M PECYPCHBIC OTPAHUUYCHHUS;

3aHUMAaTh Pa3HbIC MO3UIMU B TIO3HABATEILHOMN JEATEIBbHOCTH (OBITh YICHHKOM M yuuTelneM; (popMyaupoBaTh 00pa3oBaTENbHBIN 3alpOC M BBITOJIHATH
KOHCYJIbTaTHBHBIC (PYHKIIMHM CaMOCTOSITENIbHO; CTAaBUTh MPOOJIeMy U paboTaTh HaJ €€ pelIeHUeM; YIIPaBJIATh COBMECTHOM MO3HABATEIIBHON JEATCIIbHOCTHIO
Y TIOTYMHSATHCS),

3. OCBOCHHE KOMMYHUKAMUBHLIX YHUBEPCATBHBIX YU€OHBIX JeHCTBUI:

OCYIIECTBIISITh JIEIOBYI0 KOMMYHUKAITMIO KaK CO CBEPCTHHKAaMH, TaK M C B3POCIBIMH (KaKk BHYTPH OOpa3oBaTEIbHON OpraHM3alud, Tak U 3a e
npeaesaMu);

IPU OCYLIECTBICHUH TPYIIOBONH pabOThl OBITh KaK PYKOBOJAWTENIEM, TaK W YJICHOM IPOEKTHOW KOMAaHIbl B Pa3HbIX pOJIAX (TEHEpPaTOpOM WJEH,
KPHUTHUKOM, UCIIOJTHUTCIICM, IIPC3CHTYIOIUM H T. I[),

pa3BEPHYTO, JOTHYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C MCIIOJIb30BaHMEM a/ICKBATHBIX (YCTHBIX M MUChMEHHBIX ) SI3BIKOBBIX CPEIICTB;

pacro3HaBaTh KOH(IMKTOT€HHBIEC CUTYalluU U MIPEJOTBpAIaTh KOH(GIUKTHI 1O UX aKTUBHOU (ha3bl;

COTJIACOBBIBATH MO3UIIMH YWICHOB KOMaH/bI B MPOIECCE pabOTHI HAJL OOITUM MTPOIYKTOM (pelIeHUEM);

NPEICTaBIIATh MyOIMYHO Pe3yNIbTaThl HHIUBUAYAILHOW U TPYIIIOBOM ACSITEIHPHOCTH KaK Mepe]] 3HAaKOMOM, TaK M Niepel HE3HAKOMOH ayIuTOPHUEH;

noI0UpaTh MApPTHEPOB IS IEITOBOM KOMMYHUKAIIUU, UCXOMSI U3 COOOpaKeHUN Pe3yIbTaTUBHOCTU B3aUMOICUCTBHUS, 4 HE TUYHBIX CUMITIATHI;



BOCIIPHHUMATh KPUTHYECKUE 3aMEYaHHsI KaK pecypc COOCTBEHHOTO Pa3BUTHS,

TOYHO U €MKO (HOPMYIHPOBATH KaK KPUTUYECKHE, TaK U OJOOpHTEIbHbIC 3aMEUaHMsl B aJIpec JIPYTUX JIOJeH B pamMKax JeoBOM M 00pa3oBaTebHON
KOMMYHHKAIIMH, N30erasi IPH 3TOM JIMYHOCTHBIX OLIEHOYHBIX CYKICHUH.

IIpeamMeTHBIMHU pe3yJIbTATAMU OCBOCHHS BBIIYCKHHKAMH CPeJHEH LIKOJbI IPOrPaMMBbI 110 (PU3HKe HA 6A3060M YPOBHE ABJIAIOTCH:

C(OPMHPOBAHHOCTb NPEACTABICHUN O 3aKOHOMEPHOW CBS3M M MO3HABAEMOCTHU SIBJIEHUH NPHUPOJBI, 00 OOBEKTUBHOCTH HAyYHOI'O 3HAHMS, O POJIH U
MECTO (PU3UKU B COBPEMEHHON HAay4HOH KapTUHE MUpPaA; TOHUMaHUE poju PU3UKU B POPMHUPOBAHUU KPYro30pa M (PyHKIMOHAIBHON IPaMOTHOCTH Y€JI0BEKa
JUISL pEIICHUS TPAaKTUYECKUX 3a/]a4;

BJIaJICHHE OCHOBOIIOJIATAIONIMMH (PU3MYECKUMH TOHATUSMH, 3aKOHOMEPHOCTSIMM, 3aKOHAMHU U TEOPUSMH; YBEPEHHOE IOJIb30BaHHE (HU3NYECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

Cc(OPMHPOBAHHOCTb MIPEJCTABICHUN O (PU3NMUECKON CYITHOCTH ABJICHUH MPUPO/b] (MEXaHUUYECKUX, TEMJIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX), BUIAX
MaTepHuu (BEIIECTBO U IOJIE), IBUKEHUU KaK CIOco0e CyIIECTBOBAHUS MAaTE€PUHU; YCBOCHUE OCHOBHBIX MJI€Hl MEXaHUKH, ATOMHO-MOJIEKYJIIPHOTO YYEHUS O
CTPOEHUU BEILECTBA, JJIEMEHTOB JIEKTPOJIMHAMUKH U KBAHTOBOH (PU3MKH; OBJIAJICHHE OHATHIHBIM allapaTOM M CUMBOJIUYECKUM SI3bIKOM (DU3UKU;

BJIaJICHUE OCHOBHBIMHM METOJAaMHU HAy4YHOT'O IO3HAHUS, UCMOJb3yeMbIMH B (M3MKe: HAONIOIEHHE, ONMUCAHUE, W3MEPEHUE, HKCIEPUMEHT; BIIAJICHUE
YMEHUSMH 00padaThIBaTh pe3yabTaThl H3MEPEHH, 0OHAPYKUBATh 3aBUCUMOCTb MEXAY (GU3NYECKUMHU BEIMUYUHAMHU, OOBSICHATH MOJTYyYCHHbIE PE3yIbTaThl U
JIeJIaTh BBIBOJIBL;

BJIaJICHUE YMEHUSMH BBIABMIaTb TUIIOTE3bl HAa OCHOBE 3HAHMS OCHOBOIOJIAralOMMX (PU3NYECKHX 3aKOHOMEPHOCTEH M 3aKOHOB, IPOBEPATh HX
HKCIIEPUMEHTAIBHBIMHA CpPEACTBAaMH, (OPMYJIHPYs LENb HCCICIOBAHUS; BIAJCHUE YMEHHMSIMHU OIHUCHIBATh U OOBACHATH CAMOCTOSATENBHO MPOBEAEHHBIC
HKCIIEPUMEHTBI, aHATTU3UPOBATh PE3YJIbTATHI MOTYYSHHOMN U3 SKCIIEPUMEHTOB HH(POPMAIIUH, OTIPEACIATh JOCTOBEPHOCTD MOTYYEHHOTO Pe3ysIbTara;

YMEHUE peliaTh NpocThle GU3NYECKHUe 3aauu;

C(OPMHPOBAHHOCTb YMEHMS IPUMEHATH MOJyYCHHbIE 3HAHUS 17151 OOBSICHEHUS YCIOBUM MPOTEKaHUs (GU3NYECKUX SIBIECHUH B IPUPOJE U AJIs IPUHATHUS
IIPAKTUYECKUX PEIICHUN B [IOBCEIHEBHOW KU3HU;

NOHUMaHHE (PU3MUECKUX OCHOB M TMPHUHIMIIOB ACUCTBUS (pabOThl) MAIlMH W MEXaHW3MOB, CPEACTB INEPEIBUKECHUS U CBSI3H, OBITOBBIX MPUOOPOB,
IIPOMBIIUICHHBIX TEXHOJOTMYECKHUX IPOLECCOB, BIMSAHHUSA MX HAa OKPYXKAIOLIYI0 CPENy; OCO3HAHUE BO3MOJKHBIX IIPHUYMH TEXHOTEHHBIX M JKOJIOIMUYECKHUX
KaracTpod;

c(hOopMUPOBAHHOCTHh COOCTBEHHOM MO3UIIMU 110 OTHOIICHHUIO K (U3MUECKOM HHPOPMAIIUH, TTOTYIaeMOU M3 Pa3HbIX HCTOYHUKOB.

BrimmyckHHUK Ha 6a30BOM (PacIIMPEHHOM ) YPOBHE HAYUUTCS:

JI€MOHCTPHPOBATh HA MPUMepax poJib U MecTO GU3UKU B (HOPMUPOBAHUU COBPEMEHHON HAyYHOU KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU H

TEXHOJIOTH, B TPAKTUYECKON IEATEILHOCTH JIHOJIEH;

JI€MOHCTPHPOBAThH Ha MPUMEPaX B3aUMOCBS3b MEXy (DU3UKON M JPYTUMH €CTECTBEHHBIMU HaYKaMHU;
YCTaHABJIMBATh B3aUMOCBS3b €CTECTBEHHOHAYYHBIX SBJICHHUI U IPUMEHATH OCHOBHBIE (pU3MUECKHEe MOJIENHN JJISl MX ONMUCAHUS U OOBICHEHHS;
UCIOJIb30BaTh MHPOPMAIUIO PU3NYECKOTO CONEPIKaHUS IIPU PEIICHUH YYeOHBIX, MPAKTUUECKHUX, POSKTHBIX U MCCIEAOBATEIbCKUX 3a/1a4, HUHTETPUPYS



MH(OPMALIMIO U3 Pa3IMYHbIX UCTOYHUKOB M KPUTUYECKH €€ OI[CHUBAS;

- pas3jiniuat U yMCThb HCIIOJIb30BATH B yHCGHO-HCCHeﬂOBaTGHBCKOﬁ ACATCIIBHOCTH MCTOAbI HAYYHOI'O IMO3HAHUA (Ha6JIIOI[€HI/I€, OIMUCAHUC, U3MCPCHUC,
9KCIIEPUMEHT, BBIJBHKEHHUE TUIIOTE3bI, MOJICUPOBAHHUE U T. 11.) U GOPMbI HAYUHOTO MMO3HAHUS ((aKThl, 3aKOHBI, TCOPUH), IEMOHCTPUPYS HA IPUMEpPaAX UX POJIb
1 MCCTO B HAYYHOM ITO3HAHHHU,

- MIPOBOAUTH MPSMbIE U KOCBEHHbIE U3MEHEHUS (PU3MUECKUX BEIMYUH, BEIOUpPAst U3MEPUTEIbHBIE TPUOOPHI C YIETOM HEOOXO0IMMOM TOYHOCTH U3MEPEHUIH,
IUTAHUPOBATh XOJ] U3MEPEHUH, MOJIy4aTh 3HAUYCHHE U3MEPSIEMON BETMUMHBI M OIICHUBATh OTHOCUTEIBHYIO IIOTPEIIHOCTD MO 33JaHHbIM (hopMyJIaMm;

- MNpOBOAUTDL UCCICIOBAHUSA 3aBUCHUMOCTEN MCKOY q)HBH‘-IGCKI/IMI/I BCJIMYHUHAMU: IPOBOJUTH U3MCPCHUA U ONIPCACIATL HA OCHOBC MCCICAOBAHNA 3HAUCHUC
MapaMeTpoB, XapaKTePU3YIOIINUX JAHHYIO 3aBUCHUMOCTb MEXKy BEJIMUYUHAMU U JIEJaTh BHIBOJ C YUYE€TOM MOTPEIIHOCTH U3MEPEHUI;

- HCIIOJI30BATh [JIA OIMMCAHUA XapaKTCpa NPOTCKaHUA (bHBI/I‘IeCKI/IX mponeccoB q)HBH‘ICCKI/Ie BCJIMYHHBI U JCMOHCTPUPOBATH B3aUMOCBA3b MCKAY HUMU,

- MCIIOJIb30BAaTh JJIs OMMCAHUA XapaKTepa NpoTeKaHusi PU3NYECKUX MPOLEccoB (PU3NYEecKre 3aKOHBI C YIETOM T'PaHUI] UX TPUMEHUMOCTH;

- pelath KayecTBEHHbIE 3a7aud (B TOM 4YHCIE M MEXIIPEIMETHOrO XapakTepa): HCIOIb3ysl MOAeNU, (U3NYeCKrue BEIMYMHBI U 3aKOHBI, BHICTPAaWBATh
JIOTUYECKH BEPHYIO IETI0YKY OOBSICHEHUS (JI0Ka3aTeNbCTBA) MPEAIOKEHHOTO B 331a4e mpoliecca (SIBIeHUS);

- peliaTh pacueTHbIe 3a7aud C SIBHO 33JaHHON (DU3MUYECKON MOJEBbIO: Ha OCHOBE aHallM3a YCJIOBUS 3aJa4d BBIACNATH (PU3NYECKYIO MOJIENb, HAXOAUThH
¢u3nuecKre BeTMYUHBI U 3aKOHBI, HEOOXOAUMBIE U IOCTaTOYHBIE JUISL €€ PEIICHUs, IPOBOIUTH PACUETHI M IPOBEPSITH MOTYYCHHBIN Pe3yibTaT;

- YUUTHIBaTh TPAHUIIbI IPUMEHEHUS U3YUYEHHBIX (PU3HUECKUX MOJENel MU pelieHnr (U3NUECKUX U MeXKIIPEIMETHBIX 3aa4;

- UCIOJIb30BaTh MH(OPMALMIO M NPUMEHATh 3HAHWSI O MPUHIMMNAX paboThl U OCHOBHBIX XapaKTEPUCTUKAX W3YYEHHBIX MAaIIUH, IPUOOPOB U APYTUX
TEXHNYCCKUX yCTpOﬁCTB JJI pCIICHUA IMTPAKTHYCCKUX, y‘-ICGHO-I/ICCJIC,Z[OBaTG.HBCKI/IX U MPOCKTHBIX 3a/1a4,

- WCIIOIh30BaTh 3HaHMS O (PU3UYECKUX 0OBEKTaX W MpOIeccax B MOBCEAHEBHOM KU3HM ISl 0OecTieueHHsI O€30MacCHOCTH MPU OOpaIlleHuH C IPUOOpaMu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, JUIS COXPAHEHHUS 3/10POBbS U COOIIOCHUSI HOPM HKOJIOTHYECKOTO TIOBEACHUS B OKPYKAIOIEeH cpenie, A MPUHATHS PeIeHUH B
IIOBCEIHEBHON KU3HU.

BrimyckHuk Ha 6a30BOM (paciIMpeHHOM) YPOBHE MOJIYYUT BO3ZMOKHOCTh HAYYHUTHCS:

- MOHUMATh U OOBACHATH LIETIOCTHOCTh (PU3NYECKOM TEOPUH, Pa3INYaTh IPAHUIBI €€ IPUMEHUMOCTH U MECTO B PSIY APYTUX PU3NUECKUX TCOPUI;

- BJIQJIETh MpUEMaMHU IMOCTPOCHUS TEOPETUYECKUX J0Ka3aTeNbCTB, a TaKXKE MPOTHO3HPOBAHUS OCOOEHHOCTEH mMpoTekaHue (U3MUECKUX SBICHUN U
MponecCoOB Ha OCHOBC MOJYUCHHBIX TCOPCTUYCCKUX BBIBOAOB U NOKA3ATCIILCTB,

- XapaKTepu30BaTh CUCTEMHYIO CBSI3b MEX]y OCHOBOMOJATAIOIIMMU HAyYHBIMH MOHSTHSIMH: HPOCTPAHCTBO, BpeMsi, Marepusi (BELIECTBO, IIOJE),
JIBHJKEHUE, CUJIa, DHEPTHUS;

- BBIIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOMOJAralomuX GU3NIECKIX 3aKOHOMEPHOCTEH U 3aKOHOB;

- CaMOCTOSITENILHO TJIAHUPOBAThH U MPOBOJIUTH (PU3NYECKUE IKCIIEPUMEHTHI;

- XapaKTepu30BaTh II00aTbHbIE MPOOJIEMBI, CTOSAIINE TEepPE] YEIOBEUECTBOM: SHEPIreTHUECKHUE, ChIPhEBbIE, SIKOJIOTUYECKUE U POJIb (PU3UKH B pEIICHUH
3TUX TPoOIeM;

- pemarh MPaKTUKO-OPUEHTUPOBAHHBIE KAayeCTBEHHBbIE M pAacyETHhIC (PU3MUECKHE 3ahaydl C BBIOOPOM (DM3MUYECKOW MOJENH, UCHOIb3Yys HECKOJIbKO
bu3nyeCKUX 3aKOHOB WM (OPMYJI, CBSI3BIBAIOIINX W3BECTHBIE (PU3NUECKIE BETUYUHBI, B KOHTEKCTE MEXKIPEIMETHBIX CBSI3EH;

- OOBSACHATH MPUHIUIIBI PaOOTHI U XapaKTEPUCTUKH U3YUEHHBIX MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;

- OOBSICHATB YCIIOBHS IIPUMEHEHUS (PU3UUECKUX MOJENeH Mpy pelieHun (U3NYecKuX 3a]ad, HaXOAUTh aeKBaTHYIO NMPEIJI0KEHHOM 3a7aue (hrU3nYecKyro
MoOJIeJb, pa3pelaTh IpodieMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHUH, TaK U IPU MOMOIIY METOJO0B OIICHKHU.

3. TpeGoBaHusl K yPOBHIO IOATOTOBKH BBINYCKHUKOB 11 Ki1acca



B pesynbrare usydenus ¢puznku Ha 6a30BOM YPOBHE YUECHUK JOJKEH:
3HATL/IIOHUMATD

CMBICJI MOHATHI: (U3UUECKOE SIBIICHUE, TUIIOTE3a, 3aKOH, TCOPHs, BEHICCTBO, B3aUMOJCHCTBUE, SJIEKTPOMArHUTHOE TI0JI€, BOJIHA, (DOTOH, aToMm,
aTOMHOE SIIpO, HOHU3UPYIOIINE H3ITyUeHUs, TUTaHEeTa, 3Be3/1a, raJlakTHKa, BeeneHHas;

CMBICJT (U3NYECKHX BEJIMYHH: CKOPOCTh, YCKOPEHHUE, Macca, CHIIa, UMITYJIbC, pad0Ta, MEXaHHYEeCKasi SHEPTHs, BHYTPEHHSISI SHEPTHs, a0COITIOTHAS
TEMIICpaTypa, CPCAHAA KUHCTUYCCKAA SHCPIrud 4aCTUIl BEIICCTBA, KOJIMYCCTBO TCIJIOTHI, 3HeMeHTapHBIﬁ 3JICKTpI/I‘IeCKHI>'I 3apsan;

CMBbICT (PU3NYECKUX 3aKOHOB KJIACCUYECKOW MEXaHUKU, BCEMHUPHOTO TATOTEHUS, COXPAHEHUS SHEPTUU, UMITYJIbCA U DJICKTPUUECKOTO 3apsja,
TEPMOJAMHAMUKH, SJICKTPOMArHUTHON MHIAYKINHU, (oTodPdeKTa;

BKJIA/]l POCCHIICKUX H 3apy0eKHbIX YUYEHBIX, OKa3aBIINX HauOOJIbIIEE BIMSHAE HA Pa3BUTHE (DU3UKH;

YMETH

ONKCHIBATH U OOBSICHATH (PU3UUYECKHe SIBJIEHUS M CBOICTBA TeJ: JIBI)KEHHUE HEOECHBIX TEJ M UCKYCCTBEHHBIX CITyTHMKOB 3€MIIM; CBOMCTBA
ra3oB, JKUAKOCTEH M TBEPABIX Tel; DJIEKTPOMArHUTHYIO MHAYKLUIO, PaclpOCTpPaHEHHE 3JIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETa;
M3y4YCHUE U MOTJIOIIEHUE CBETa aTOMOM, (HOTOAPEKT;

OTJIMYATH TUNIOTE3bI OT HAYYHBIX TEOPHIi; Ae1aTh BHIBOJbI HA OCHOBE SKCIIEPUMEHTAIBHBIX TAHHBIX; MPUBOAUTH MPHMePbI, TTOKA3bIBAIOIINE, YTO
HaOJMIOACHNS U SKCIEPUMEHT SIBJISIFOTCS OCHOBOW [UIS BBIABMKCHMS THIIOTE3 M TEOPUH, MO3BOJIAIOT IPOBEPUTh MCTUHHOCTh TEOPETHYECKUX
BBIBOZIOB; (pH3UUECKasi TEOPHUS JaT BOSMOKHOCTh OOBACHATH U3BECTHBIC SIBJICHUS MPUPOJIbI M Hay4dHbIE (DAKTHI, IPEICKA3hIBATh CIIE HEU3BECTHbIC
SIBJICHMSI,

NPHUBOJMTH NMPHMePHbI NMPAKTHYECKOr0 MCIOJb30BAHMA (PU3NYECKHX 3HAHMI: 3aKOHOB MEXaHUKU, TEPMOJUHAMUKU U AJIEKTPOAUHAMUKU B
SHEPIeTUKE; PA3IMYHbIX BUJOB 3JIEKTPOMArHUTHBIX HM3JIyYEHHUH A Pa3BUTUSA pajuo- U TEIEKOMMYHHMKAIMH; KBAaHTOBOW (PU3MKHM B CO3JIaHUU
SAJICPHON YHEPTEeTUKH, JIA3EPOB;

BOCIIPMHUMATHL M HA OCHOBE MOJYYEHHBIX 3HAHHH CaAMOCTOSITEIbHO OLEHMBATH HMH(OpMALUIO, cojepkailyiocs B cooOmeHusx CMU,
WHTepHeTe, HAy4HO-NIOMYJISAPHBIX CTaThAX;

HCIN0JIb30BATH NPHOOPETEHHbIEC 3HAHUS M YMEHHUS] B IPAKTHYECKOMH /1esiTeJIbHOCTH U MOBCEIHEBHOM KU3HH U1l o0ecrieueHHs 0€301acHOCTH
KHU3HEEATEIFHOCTH B MPOLIECCE UCTIONb30BAHUS TPAHCIIOPTHBIX CPEICTB, OBITOBBIX 3JIEKTPONPHOOPOB, CPEICTB Paiio- U TEJICKOMMYHHUKALMOHHOM
CBSI3U; OLICHKM BJIMSHUS HA OPraHU3M YEJIOBEKAa U JPYTrue OpraHU3Mbl 3arpsi3HEHHs OKpPY’KaloIlel cpelibl; pallMOHAIBHOTO IPUPOAOIOIb30BAHUS U
3alIUThl OKPYKAOLIEH CPE/IbI.

4. CopepxxaHue NporpamMmabl.

DJIeKTPOANHAMHUKA

DneKTpoMarHuTHast MHIYKIUS (TIPOI0JDKEHNE)

MarnutHoe nozie. Bektop maruutHoi nHaykuuu. Cuna Amnepa. Cuna JlopeHnia. MarHuTHbIE CBOMCTBA BEIIECTBA. DJIEKTPOMAarHUTHAS HHIYKIIMSL.
3aKOH 3JIEKTPOMarHuTHON MHAYKIMU. CaMOMHAyKIUsA. NHITIYKTUBHOCTh. DHEPrusi MAarHUTHOTO TOJIS.

Konebanus v BoJIHBI

Mexanndeckue kojebanus. CBoOoaHBIC KoJeOaHuss. MaTeMaTHYeCKU MasATHHK. | apMOHUYEeCKHe Koaeba"HUsA. AMIUTUTYIa, IEpUOJI, YacToTa U (asza
KosiebaHuii. Beinyxennsie konebanus. Pesonanc. ABTokone6anus.



DnekTpudeckune KojaebaHus

CBoboxHbIe KoebaHus B KosiebaTenbHOM KOHTYpe. [lepros; cBoOOAHBIX ANIeKTpU YecKuX Kosiebanuil. BeinyxneHnusie konebanus. [lepe—MeHHbIN
IIEKTPUIECKUI TOK. EMKOCTP M MHIyKTUBHOCTb B IIETIM IEPEMEHHOTO TOKA. MOIIHOCTH B 1IN TI€ "PEMEHHOT0 TOKa. Pe30HaHC B AIIEKTPHUYECKOH LIETH.

[Ipou3sBoacTBO, Nepeaaya U NOTpedIeHNE IEKTPU UeCKOil sHeprun. I 'enepupoBanue ekTpuueckoi s3nepruu. Tpanchopmarop. Ilepenaya
BJIEKTPUYECKON SHEPTHH.

Mexanuueckue BoJIHBI [IpooabpHbIe U TonepeyHbie BOIHBL. [lmuHa BoHbL. CKOPOCTH pacpoCTpaHeHHs BOJIHbI. 3BYKOBBIE BOJHBI. MHTepdepeHus
Bonu. [Ipunnum [roiirenca. Judpaxiuys BoaH.

DNIEKTpOMarHUTHbIE BOJIHBI M3yueHre a1eKTpoMar "THUTHBIX BOJIH. CBOMCTBA AJIEKTPOMATrHUTHBIX BOJH. [IpuHIIMnBEl pagunocssiu. TeneBuaeHue.
Ontuka

CaeroBble yuH. 3akoH npenomiieHus csera. [Ipusma. ucnepcus ceera. Dopmyna ToHKOM TUH3EL. [TomyueHne n300paskeHust ¢ TOMOIIBIO JIMH3BI.
CBeTo3eKTpOMarHuTHhIE BOJHBI. CKOPOCTh CBETa M METOIBI €¢ u3mepenus, Miatepdepenmus ceera. Korepentnocts. udpakums cBeTa.
Judpakuuonnas pemerka. [lonepeunocts cBeToBBIX BOJH. [Tonspuzanus ceera. M3nyuenue u cnektpsl. [lkana 3n1eKTpoMarHUTHBIX BOJIH.

OCHOBBI cIEUATIBHON TEOPUU OTHOCUTEIIBHOCTH

[Toctynarsl Teopun oTHOCUTENBHOCTH. [IpuHIIMT OT"HOCUTENBHOCTH DliHIITENHA. [locTossHCTBO ckopocTu cBe—Ta. [IpocTpaHCTBO U BpeMmsl B
CIEIIMAJIBHOM TEOPUH OTHO "CUTENBHOCTH. PensaTuBucTCKas AMHaMuKa. CBsA3b MacChl ¢ SHEPTHUEH. .

KBanToBas ¢pusuka

PaznuuHble BUABI 37IEKTPOMAarHUTHBIX U3ITy4EHUH U UX MPAKTHYECKOE NPUMEHEHHE: CBOMCTBA U IPUMEHEHHE UHPPAKPACHBIX, YIbTPA()HOIETOBBIX U
peHTreHOBCKuX n3nmydeHui. [llkana snexkrpomarautHeix u3nydeHuil. [locrosn—nas [Inanka. @oroaddexr. YpaBuenue DitHmTeitHa aus porosddexra.
®otonsl. [['unore3a Ilnanka o kBanTax.] ®ororddext. YpapHenue Diinmreina 11 porodrddexra. doronsl. [[unoresza ne bpoiins o BOTHOBBIX
cBoiicTBax yactull. KopmyckyssipHo-BosHOBO#H nyanu3m. CooTHOIIEHHE HeompeaesreHHocTH [ eifzendepra. |

Crpoenne atoma. OnbiThl Pezepdopma. KBanTossie moctynarst bopa. Mcnmyckanue u morjomeHne cBeta aroMmoMm. Jlazepsl.
AToMHas Qu3nKa

Crpoenne atoma. OnbiThl Pezepdopaa. KBantoseie moctymnarsl bopa. Moaens atoma Bogopoaa bopa. [Moaenu cTpoeHust aTOMHOTO si/ipa: TPOTOHHO-
HEUTPOHHAs! MOJIEIb CTPOSHHSI AaTOMHOTO sifipa.] SnepHbie cuibl. JleekT Macchl U SHEPTUsl CBsI3U HYKJIOHOB B sifipe. SlnepHas sHepretuka. TpyaHocTH
teopun bopa. KBanToBas mexanuka. ['unoresa ae bpoiinsa. KopnyckynspHoe BoiHOBOH ayanusm. {udpakius amekTpoHoB. Jlazepsl.

®du3uKa aTOMHOTO s1pa

MeTobl perucTpaluu 31 "MEHTapHbIX YacTUll. PanoakTUBHBIE MpEeBpalleHUs. 3aKOH paIMOAKTUBHOTO pacnajaa. [I[poToH-HEeUTpOHHAsT MO IEb
CTPOEHMS aTOMHOTO si/ipa. DHEPIHsl CBsI3U HY "KJIOHOB B sizipe. [lenenue u cunres saep. SnepHas sHepretuka. BnusHue noHn3upyromen paguanuy Ha
YKUBbIE OpPraHU3MBI.

AcTpoHOMHUS

Conneunas cucrema. Connue u 3Be3abl. CTpoeHue BeeneHHOoM.



Y4eOHO - TEMATHYECCKHH TIJIAH

Temarrueckoe pactpe/iejCHIE YacoB IMIPUBEICHO B TAOJHIIC.

OcHoBHOE coJepKaHue.

Tema Kosmyects | Konrpoabnbie | JlabopaTopHbie
0 4acoB padoThI padoThI

OJIEKTPOAMMHAMUKA (nponomkeHue) 13 2 2
MarnuTHoe nosue 7 1 1
DNEeKTpOMarHuTHasE UHIYKIUs 6 1 1
KOJIEBAHUA Y1 BOJIHBI 12 1 1
Mexannueckue KoneOaHus 2 1
DJeKTpOMarHUTHBIE KOJIeOaHus 5

MexaHu4ecKkre BOJIHBI 2

DJIEKTPOMArHUTHBIE BOJIHBI 3 1

OIITUKA 16 1 5




CBeTOoBBIE BOJIHBI 9 4
DNEMEHTHI TEOPHH OTHOCUTEITHHOCTH 3
N3ny4yeHue u CieKTpsl 4 1 1
KBAHTOBAS ®U3MKA 14 2 0
CBeToBBIE KBAHTHI 3
ATtomHas pusnka 3 1
®u3rKa aTOMHOTO s/1pa. DJIEMEHTAPHbBIC YACTUILIBI 8 1
DJIeMEHTHI acTPO(U3UKH 4
OBOBHIAIOIIEE ITOBTOPEHUE 9

UTOT'O 68 6 8

Ka.ﬂeHnapHo-TeMaanecKoe IJIAHUPOBAHUEC

No OCHOBHBIE BUJIBI I[aTa
yp-o Tema ypoka DJIeMeHTHI TpedoBanus K lIeﬂTe.]H)HO(CTI/I Bug xonTpo.Is, Jlomainee
coaepKxaHuA OBHIO MOATOTOBKH YeHUuKa (Ha HU3MEPUTEIHN
Kka ’ yp o0yJaIuXCst YP)(I)BHe Y4eOHBbIX b Jananme Mo naany o daxty
JelcTBHIA)
Tema 1. OcHOBBI JIeKTPOANHAMHUKH 13 yacoB)
1.1. MarauTHoOe moJie (7 yacoB)
MarauTtdoe 1ojJie. I/IHI[yKI_[I/ISI BzaumopetictBue | 3HATh CMBICI JlaBatb onpezneneHue. §1, BOITPOCHI
MATCHUTHOTO II0JIS. MMPOBOAHUKOB C (I)I/ISI/I'-IGCKI/IX BCIIMYUH CTp. 1 0
TOKOM. «MAar"HuTHBIC CHIIBI»,
MarauTHbie «MAar"gHuTHOEC I10JIE».
1 CHJIbl. MarHuTHoe
nosie. OCHOBHEIE
CBOJCTBA Brerancaars
MAarHuTHOT' O CI/I.HBI,
T10JI41. o
Cua Amnepa Bextop 3HaTh: IPaBUIIO JICHCTBYIOTH Tecr. Uzo6paxats | § 2-3 Nel,2
MarHUTHO#M «OypaBUHKa», BEKTOP ¢ Ha CHJIOBBIC JIMHUU ctp. 18-19
2 HHAYKIUH. MarHUTHOM MHIYKLIAH HIPOBOAHMK € | /o rpyrHOrO MO
IIpasmo [pumensTs nannoe | TOKOM B OOBACHATH HA
«GypaptnKay. MPaBUIIO JUIs1 OIIpe- MariuTHOM IIpUMEPaAX, PUCYHKAX
&
JIeJICHUs HarpaBJieHusi| MOJIC. MPaBUIIO




JUHWA MarHUTHOTO OOBACHITD «OypaBUHKay.
I10JI1 U HallpaB-JICHUA [IPUHIIUII
TOKA B MPOBOAHUKE. | nejicTBUS
JIaGoparopHas pabora Ne 1 3akon Amrepa. IMoHuMATB CMBICT smextpozsur | AaBaTh onpene- [TosTOpHTHL
«Habnroenue neicTeus Cua Ammepa. 3aKoHa Amriepa, aTeIs JICHUE ITOHATHUH.
MATHHTHOT'O TIOJISI Ha TOK TIpaBuio «ieBoit | cypren el Ammepa OnpenensaTs §1-3
PYKID. Kak (pU3MIECKOit HaIlpaBJIeHUe
IIpumenenue o o
BEJIMYUHBI. JIeACTBYIOLIEH
3aKoHa AMrmepa. I o ABIIIO o AMIIena
HaGmonente PHUMEHATS MPaBHT Wbl AMriepa,
JeiicTBHS «JIEBOU PYKID» ISt TOKa, JINHUU
MATHHTHOrO ois | OTpeacIeHus MarHUTHOTO TIOJSL
Ha TOK. HaIpaBICHUS JlaboparopHas
JICUCTBUSA CUJIBI paborta. YMeHue
Awmmnepa (TUHUHA paborarts ¢
MarHUTHOTO ITOJIA, npubopamu,
HaIpaBJIeHUS TOKa B (hopMynupoBaTh
MIPOBOIHUKE). BEIBO/I.
YMeTb NpUMEHATh
MOJTy4YeHHBIE 3HAHUS
Ha MPaKTHKE.
JeiicTBue MarHuTHOTO TIoJIst | HedcTaue IloHuMAaTh CMBICT Boruucnsats DuznuecKuii § 4-5 Nel,3
Ha ,HBI/I}KyH_IyIOCﬂ MArHuTHOI'O IT10JI CHJIBI HopeHua KakK CI/IHBI, JIUKTAHT. HaBaTB CTp. 26
Ha ABIKYIIMKCA HU3UUECKON .
3apshkeHHYro yactuny. Cuna ALY T ¢ neictByromy | ONPCIACICHNE
QJICKTPUICCKUU BCJIMYUHBI. HpI/IMeHHTL HOHHTl/H‘/i
JlopeHna zapsa. Cuna npasuio «iesoit pyku» | € Ha Onperensts
Jlopenua. JUISL OTIpENIETICHUS 3JICKTPUYICCK p
I . N . HampaBleHUE
PaBUJIO «ICBOH | HANpaBJICHHS ICHCTBHS | U 3apsil, o .
PYKU» I cuibl Jlopenua (JuHuUiA o ACUCTBYIOMICH
ABIKYIMHHCH | opipr Jopena
omnpeeeHuUs MAarHUTHOTO TOJISI, pcHIIa,
B MarHUTHOM |
HaIpaBJICHUS HaIpaBJICHHUs] CKOPOCTH KOpOCTH
cusl JlopeHna. JBIKYIIErOCS oJIc. JIBHXKYIICHCS
JIBYOKEHHUE JIIEKTPHIECKOTO 3apsKEHHON
3apSDKCHHON 3apsiza). YaCTUIBI, TUHHH
HacTvLbL B MarHUTHOTO TTOJISI.
OJIHOPOJTHOM
MAarHuTHOM IIOJIC.
IIpumenenue
cuibl JlopeHua.
Pemenune 3amau o teme MaruutHoe nosie. | YMeTb NIpUMEHSTh CamocrosiTenpHas Ne 2.4
«MaFHI/ITHoe moJye» NOJIYUYCHHBIC 3HAHUSA pa60Ta. Pemenune
Ha MpaKTHKe. 3aau. 3aganus
EI'D c1p. 26

MaruuTHrble cBoOiicTBa

MaruuTtHsie

§ 6, moknaawl




BEILIECTBA CBOICTBA ctp. 30
BCIIICCTBA
KonTponpHas padora Ne 1 YMeTh pUMCHSTh § 1-6
7 | «CrannoHapHOE MarHUTHOE TIOTyCHHBIC SHAHUS
Ha TIPaKTHKE
I10JIE»
1.2. DekTpoMarHuTHAs MHAYKUMS (6 4acoB)
DNeKTpOMarHuTHas OnextpomarautH | [ToHMMAaTh CMEICT Hccnenopats Tect. O6BACHAT §7
MHYKIs. MarHATHBIN ast MH Iy KIS, SIBJICHUS SIBJICHUC SIBJICHHE JJIEKTPO-
HOTOK. MarHuTHbIH IICKTPOMATHUTHOI OMEKTPOMATHUT | MArHHTHOI HHAYK- 3aganus
TOTOK. HHIYKIHH, 3aKOHA HOW MHAYKIMH. |IHH. 3HATh 3aKOH. EI'D CTp. 34
8 . OOBICHATD IIpuBoauTh
3IIEKTPOMArHUTHOU
MIPUHITATT [pumepsr
MHAYKIHH, JIeUCTBUS TIPUMEHEHHS.
MAarHUTHOTO TMOTOKA | reyeparopa
KaK (pu3HIecKoit JIIEKTPHIECKOTO
BEJTNYVHBI. TOKa
[Tpasuno Jlenna. 3akox Hampasnenune IpumensaTs OOBSACHATH Ha § 8-10
3HeKTp0MaFHI/ITHOI71 WHAYKOUOHHOTO HpaBI/IJ'IO HeHua IS ImpuMepax, puCyHkax
o HHIYKITHH., JT_IOKa. Ipasuno onpe/ieNeHus npasuio JleHna. Ne 4,5 crp.
CcHIa. HaIpaBJICHHUS 45-46
UHAYKIIUOHHOTI'O
TOKa.
Ha6opaTopHa51 pa60Ta No 2 SIBnenue OrnuceIBath U duznyeckuit [ToBTOPUTH
«3yueHue sBICHUs CaMOMHAYKIIHH. OOBSCHATH SIBJICHUE TUKTaHT. [ToHsTHSA,
SIEKTPOMAIHITHOM VHIyKTUBHOCTb. | CAaMOMHIYKLIHH. (bopMyIBL. § 7-10
p DJ1C IMoanMaTh cMBICT
10 | MHAYKOAW» CaMOMH/IyKIIUH. (U3HYECKOl BETMYMHBI
(MHIYKTUBHOCTB).
YmMmersb npuMeHAThH
hopmyel ipu
pelIeHn  3a1a4.
SIBJICHHE CAMOMHTYKITUH. OnektpoMaraut- | OmuchIBaTH U JlaGoparopHast § 11-12 Nel,3
11 HIYKTHBHOCT. Hasl HHIYKIIHS. 00BSACHATH QU3HUECKOE pabora.
SIBJICHUE
3JIEKTPOMArHUTHOM
HHYKIIWH.
Pemienue 3anay 1o teme Nel-3 ctp. 45
12 | «DnekTpoMarHuTHas

WHITYKITUS




KonTtponpsHas padora Ne 2 § 7-12
13 | «DnekTpoMarHuTHas
WHITYKITUS
2. KoJsiebanns u BoJIHBI (12 yacoB)
CB00OOIHBI KOJIEOAHHUS. OTkpBITHE Honumarsk cMeICT Ha6aronars Duznueckuit § 13-16
I'apmonunueckue Konebanusi. | ICKTpoOMar- busu-vecknx apnennii: | oopporpay | AUKTanT. lasats No 1.2 68
cBOOOI-HEIE U OTIpe/ICIICHUS ° CTP.
Pesonanc. TR BBIHY)IZ([,Z[QHHBIQ MBI KOJI;CgaHI/Iﬁ npu ’ P
KoJIeOaHMil. > TP
14 3TIeKTPOMATHUTHBIE TapMOHUYECK | ponuTe mprMepEL.
CBoboHbIE U
KOJIeOaHMUS. nux
BBIHYKJICHHBIE .
Kosie0aHui
AJIEKTpOMAr-
HUTHEIE CHJIBI TOKA B
Kojie0anus. OCTIH.
aropHasg Ta No CTPOHCTBO HATb YCTPONCTBO BACHATH pa0oT HCTD.
aboparopHas pa6o Yerpoit 3HaThb ycTpoii Popmuposar | 06 paboty p
«OTIpe/IeNIeHNE YCKOPEHHS KOJIe6aTeNbHOTO | KOJeGaTeabHOrO b K0J1e6aTeIbHOTO
KOHTYypa. KOHTYpa, KOHTypa [ToBToputs § 13-16
CBOOOIHOIO MaJAEHHUS IIPH HEHHOCTHOE
IIpespamieane XapakTEPUCTUKH OTHOIICHHUE K
15 | TIOMOIIHX HUTAHOI'O SHEPruu B 3JIEKTPOMArHUTHBIX
MasSTHUKA) KoJIe0aTenbHOM Konebanuit. O6bscuary | A5y 1ACMbIM
KOHTYPE. NpeBpaNIEHUe SHEPTUU Ha ypokax
XapaKTepuCTUKH | MpK (07637041
DJIEKTPOMATHUTH | 3JIEKTPOMArHUTHBIX 00BEKTaM U
BIX Kone6aH1:m. KOJICOaHHUSX. _ OCBANBAECMEL
CBo0OoHbBIE I[Tepemennblii TOK. | 3HATH YCTPOUCTBO U M BHIAM OO0BACHATH § 17-18, Bompocsi ctp. 79
JJIEKTPOMArHUTHBIC Toxyuenne NPUHLAI ACHCTBUS CSITEIBHOCT | oy 1orHe
N — [EPEMEHHOTO Tpancdopmaropa A NEPEMEHHOTO TOKA U
’ TOKa. YpaBHEHHUE )54 MIPUMEHEHHE.
16 | Mexay MEXaHUYECKUMH U SIC,
3JIEKTPOMArHUTHBIMU HANPSHKEHHS U
KOJIeOaHUSIMHU. CHJIBL JTIsL
[EPEMEHHOTO
TOKA.
["apmonnueckne M I'eneparop YMers npuMeHsTh dopmupoBar | O6bsCHSTH yCI- § 19-20
17 | xo neGanns. dopmyna [EPEMEHHOTO [OJIyYEHHbIE 3HAHUS b PONCTBO U IpH-
TOKA. Ha TIPaKTHUKE. BOJUTH [IPUMEPBI
Tomrcona. IIEGHHOCTHOE
TpancdopmaTtopsl MIPUMECHEHHS
. OTHOLICHUE K | tpagchopmaTopa.
[MepemenHbIi anekTpudeckuii | Tparcdopmaropsr | 3HATE CrIOCOOBI H3y4acMBIM § 21-22
TOK. Pe3ucrop B nienu NpON3BOACTBA Ha ypokax
3JIEKTPOIHEPIUH. Pewenue 3anay.
18 IIEPEMEHHOTO TOKA. POSHEP usnku A
HazbiBats 0CHOBHBIX
. o0BeKTaM U
norpeduTenei
OCBanBA€MbI

QJICKTPOIHCPIHH.




Pe3oHaHC B aneKTprUecKOn [IpousBoacTBoO 3HaTB CIOCOOBI M BHUIaM OOBSCHATH § 23-25
1enu. ABTOKOJIeOaHMs. SJICKTPOSHCPIHH. | HCepeAain nesTenpHOCT | 11pouece
Turst SIIEKTPO3HEPIUH. " [POM3BOICTBA
19 9NEKTPOCTaHLUI. INEKTPUUECKON
[MoBbiieHne 9HEPTHH U [IPH-
3¢ PeKTUBHOCTH BOJUTH NPUMEPHI
HCTIOJTb30BAHMS HCTIOJTBb30BAHHUS
DIICKTPOIHEPTHH. DIICKTPOIHEPTHH.
I'eneparop nepemeHHOTO ITepenmaua IHonnmaTe npuHIKI Du3mIeCKui § 26-28
Toka. Tparchopmarop. DJIEKTPOSHEPTHH. | NelCTBHS JIMKTaHT. 3HATH
20 | IIpowsBoacTBO, mepeaayda u reHeparopa ggj::;;iﬁnm
noTpedenne MEpPEMEHHOT0 TOKa. :
BIIEKTPUYECKON SHEPTHUH.
1 Bouna. Xapakrepuctuku §29-30
BOJIHBI.
3BYKOBBIE BOJIHBI. §31-34
2 WnTepdepentus, nudpakuums
U IOJISIpU3aLusd
MEXaHUYECKUX BOJIH.
DNIeKTPOMarHuTHOE TI0JIE. § 35-36
DNEeKTpOMarHuTHas BOJIHA.
23 | DKCnepuMEHTAIBHOE
oOHapyKeHHe
3JIEKTPOMArHUTHBIX BOJIH.
Nzo6perenue paamo A.C. YerpoiicTso u OrnmceiBath 1 § 37-43
onossiv. [TpuHLHNEL [PHHIIAIL OOBSICHATD IPUHIHIIBL
neificTBrs pannocBs3u. 3HATh
24 | painocBs3n PaIMONPUEMHHKA | YCTPOKCTBO M MPHUHIIHIT
A.C.Ilonosa. IEeHCTBUS
ITpuHUHIBI paguonpuéMHUKA
PATMOCBSI3H. A.C.ITomosa.
KonTtponbHast padora Ne 3 OnextpoMariuTH | IIpuMeHATH GOPMYIIBI
75 «KoneGanms ¥ BOIHEDY BI€ KOJICOAHHS TP PEIICHNH 3a/1a4.
BOJIHBL YMeTh npUMEHSITh
[OJIyYCHHbIE 3HAHUS
Ha TIPaKTHUKE.
Onrtuka (16 4.)
26 CkopocTb cBeta. [TpuHIIMI Pazputne 3HATh pa3BuTHE Hpumenats Ha | YMETh OOBACHUTD § 44-46 Nel,2 ctp.178
FIOI‘/JIFeHca. 3aKOH OTpa)KeHI/IH B3IJIA10B Ha TCOPHH B3TTIAA0B HA IIPAKTUKE IIPUPOLY BO3HUK-
TPHPOJTY CBETA. MIPUPOJTY CBETA. 3aKOHBI




CBCTa.

I'eomerprueckas
1 BOJIHOBAs
OIITHKA.
Ormpenenenue
CKOPOCTH CBETa.

IloHuMarTe cMBICT
(hU3UYECKOTO MOHATHUS
(cxopocTh cBeTa).

OTpa)XeHUsI U
MIPEIOMIICHUS
cBeTa Ipu
pelIeHuN 3a1au.

HOBCHHSI CBETOBBIX
SIBJIEHUH, oTIpeie-
JICHUSI CKOPOCTHU
cBeTa (OMBITHOE
000CHOBaHUE).

3aKOHBI IIPEJIOMIIEHHS CBETA. 3akon oTpaxenus | 3akoH mpeiomieHus | [Honumarb Pemrenre TumoBeIx § 47-49 Nel,3 CTp. 189
[TomHOE OTpaXkeHHE CBETA. 1 OTPaKCHHA CBETa. CMBICT sanat.
CBeTA. OTHOCUTENBHBIH U dusmeckux
IMocTpoenue 5 A6COMOTHEII 3aKOHOB (3aKOH
n300pakeHui B MIPEIOMIICHUS
27 MOKa3aTelb
IJIOCKOM 3epKajie. CBeTa).
MPETOMJIIEHUA. B
BIMOJTHATH
MOCTPOEHHE
HM300paKCHUIA.
JIunssl. [Toctpoenue Bunel nuns. 3HAThb OCHOBHBIC Crponrts n300pa- § 50-52 Ne 3 ctp. 202
n306paxeHuii. opmyia dopmyna TOYKH JIMH3BIL. JKEHUSI, TaBacMbIe
TOHKOMN IMH3EL YBeMdeHe | TOHKOH JIHH3bI. [pumensts hopmyisl | muH3aMu. Paccuu-
— OnTuyeckas JIMH3bI IPU PELICHUH TBHIBaTh
. CHITA T 3aja4. BeimonHsaTh paccTosiHue OT
MOCTPOCHHE JIMH3BI 10 U30-
(dhoxycHOe .
28 H300paKeHUH B TMH3E. | OpakeHUs mpe-
paccrosiHue MeTa.
JIMH3BIL. PaccuuTeIBaTh
[Toctpoenne ONTHYECKYIO CUILY
M300paKCHUN B nuH3bL. 3MepsTh
TOHKOM JIMH3E. (dokycHoe
VBeanueHue PacCCTOSAHUC JIMH3D!
JINH3BI.
Hucnepcust, nudpakuus u Hucnepcus ceera. | [loHnMaTh cMbICI Habmronate § 53-57, EI'D ctp. 205,210
uHTEpdEpEeHLIs CBeTa (hU3HUYECKOTO SIBJICHUS | SIBIICHHE
FpaHI/ILIbI HPHMEHIMOCTH (aucniepcus ceta). T pakuuu
- OOBACHATH CBeTa.
reOMETPUUYECKON ONTUKH. 06pasoBane Onpenensts
CILTOIITHOTO CIIEKTpa CTEKTPAbHBIC
29 MPY TUCTIEPCHUH. TpaHHUIBI
YYBCTBUTEIb-
HOCTH 4YeJIoBe-
YeCKOro Ij1a3a ¢
MTOMOIIBIO
JTU(PPAKITUOHHO
# pelIeTKH.
30 | AudpakunonHas pemerka. § 58-60, EI'D ctp. 220,224

ITonepedyHOCTHh CBETOBBIX




BoJH. [lonsipusanus ceera.

JlaboparopHuas padota Ne 4 Usmepenne Bernonssite n3MepeHus JlaboparopHast [MoxroroBka k /p Ne5
«3KCHepI/IMeHTaJILHoe IIOKa3aTeIa II0Ka3aTeis pa60Ta.
3 1 I/ISMepeHI/Ie HoKasaTens MPEIOMJICHUA OPEIIOMJICHUSA CTCKIIA.
CTCKIJIA.
MPETOMIICHUS CTEKIa»
Jlaboparopnas pabota Ne 5 JlaGoparopuast [TonroroBka k 11/p Ne6
«DKCIIEpUMEHTAIBHOE pabora.
3y | OHpeAcneHne ONTHUYECKON
CHJIBI U (DOKYCHOTO
paccTostHus cOOMparoIen
JTH3BD)
JlaboparopHas pabota Ne 6 JlaGoparopuast [MoaroroBka k 11/p Ne 7
33 | «M3MepeHue AITUHBI pabora.
CBETOBOU BOJIHBI»
JlaboparopHuast pabota Ne 7 JlaGoparopuast EI'D ctp. 227
34 | «Onenka nHOOPMAITHOHHOM pabora.
€MKOCTH KOMITaKT-UCKa
DJIEMEHTHI CIIEHNATIbLHON ITocrynatst 3HATh MOCTYyIaTHI PaccuurteiBaTh § 62-63
35 | Teopuu OTHOCUTEIHLHOCTH. TeopuH Teopun SHCPIHIO CBASH
HOCTy.HaTBI SI?'IHH_ITeI‘/'IHa. O’I;HOCI/IT?J'II)HOCTI/I Ol:lHOCI/IT\elJILHOCTI/I CHUCTCMBI TCJI 110 EF3 CTp. 235
DiHIITeHA. DifHIITeHA. JIeeKTy mMacc.
DJIEMEHTBI PEeISATUBUCTCKOM | PemsruBucrckas | IoHHMATh CMbICT § 64 , 3amaum B TeTpaau
TUHAMUKH. JUHaAMHKa. IIOHATHUA
3 6 KPCIIATUBUCTCKA
JUHaAMHKa». 3HaThb
3aBUCUMOCTb MACChI OT
CKOPOCTH.
O606marone- 3amauu B TeTpaau
MOBTOPUTEIHLHOE 3aHITHE TIO
37 | reme «DJIEeMEHTHI
CIIELUAJIbHON TEOpUU
OTHOCUTEIIEHOCTH
N3nydenue u CieKTpHI. Buaer 3HaTh 0COOCHHOCTH Habmronate OOBICHITH ITKATY § 66-68, Borpocs cTp. 258
[1Ikasa 5IeKTPOMArHUTHBIX U3IyYeHUH U BHUJ/IOB M3JIyYCHUH, JMHEeWYaThIe 3JIEKTPOMArHUT-HBIX
38 HSHy‘IeHHI)'I. HCTOYHHUKOB IIKaIry CHCKTPHI. BOJIH.
ceera. IIkana 3JIEKTPOMarHUTHBIX PaccuutsiBaTh
BHCKTPO- BOJIH. JacCToOTy U

JUIAHY BOJIHBI




MarHUTHBIX HCITyCKaeMOT0
BOJIH. CBCTa Ipu
repexojie aToma
W3 OJIHOTO
CTallMOHAPHOTO
COCTOSIHUS B
Jpyroe.
JlabopaTopHas pabota Ne§ JlaGoparopuast [ToBTOpUTH § 66-68
39 | «HabmromeHue CILIOMIHOIO | pabora
JIMHENYaTOr0 CIIEKTPOB
Pemenue 3amay no reme Onruka. ¥Ymersb npuMeHAThH Pemenue 3amay. EI'D CTp. 238
40 «OTITHKA CBeTOBBIE BOJIHBI. | TOJIyYCHHBIC 3HAHHS
Ha MPaKTHKeE.
Ornruka. ¥Ymersb npuMeHAThH KontponbHas
CBeTOBBIC BOJHEL. | IONyYeHHBIC 3HAHUS pabora.
KonTtponsHas padora Ne 4 Ha NMPAKTHUKE.
1o TeMe «OnTuKa
41
KBanToBas (uzuka
dororpdexrt. [Ipumenenune VYpaBHeHue IonumaTe cMbICT Hab6monats 3Hath GopMyIIb, § 69-70, 3amaga B TeTpanu
dorosddexra. DitHiuTeitHa 1uis SIBJICHUSI BHEILTHETO ¢doroanexTpu- TpaHHUIIbI
dboTtorpdexra. dbortorpdexra. 3HaTH qecKkuil 3QPeKT. | TpUMEHEHUS
3aKkoHbI poTodddekra, | PaccuuTeiBath 3aKOHOB.
ypaBHEHHE MaKCHUMaJIbHYIO
OWHIITEHHA [UTS KUHETHYECKYIO
42 tdoroaddekra. SHEPTHIO
OOBACHSITH 3aKOHBI JJIEKTPOHOB MPU
¢doroadpdexra ¢ (oroanexTpuue
KBaHTOBOH TOYKH c-koM 3ddekre
3pEeHUs], IPOTUBOPEUHE
MEXIy OIBITOM H
TeopueH.
dotousl. 'unoresa ne DOTOHBL. 3HATh BETTMUUHBI, Dusznueckuit § 71, EI'D ctp. 271
43 Bpoits. xapilKTepmy}omH.e JUKTaHT. Peuienue
cBoiicTBa poTOHA: 3aj1a4 1o Teme.
Macca, CKOpOCTb,
SHEPIVIS, IMITYJIC.
KBanToBbIE CBOICTBA CBETA: § 72-73 Ne 2,3 ctp. 277
44 | cBETOBOE JaBJICHUE,

XUMHUYECKOE JIENCTBUE CBETA




45

Omnsitl Pesepdopaa.
ITocrynatel bopa. Moaens
aTOMOB BOJIOPOJIA.

KBantoBbIe
noctynatsl bopa.

IToHMMATh KBaHTOBBIE
moctynaTel bopa.
Hcnons3oBats
noctynatel bopa juis
00bsCHEHUS
MEXaHHU3Ma
HCITyCKaHUsI CBETa
aTOMaMH.

3HATh KBAHTOBLIE
noctynatsl bopa.
Pemenne THIOBEIX
3a1a4.

§ 74-75 EI'D ctp. 288

46

Jlazepsl

§ 76-77, noknaznsl cTp. 293

47

KontponbHas padora Ne 5
«CBeTOBBIC KBaHTHI.
ATtoMmHas puznka

48

Anamm3 k/pNe5. CtpoeHue
aTOMHOTO siApa. AnepHbie
cuibl. OOMeHHast MOEIb.

§ 78-79

49

DHeprus CBS3U aTOMHBIX
saep.

§ 80-81 31.4 ctp. 309

50

PagnoaktuBHoCTh. [lepron
nonypacnazaa. Bunbl
pPaauoaKTUBHOTO pacraja.
Mertonp! HaOIIOAEHUS U
pEerucTpamy YacTHIl.

§ 82-86

51

HckyccrBenHas
PaauOaKTUBHOCTG. S iepHbIe
peakuuu. [lenenue saep
ypana. Llennas peakuus.

§ 87-88 EI'D c1p. 331,336

52

SnepHslil peakTop.
TepmosiiepHbIE peakuu.

§ 89-91Nel,3 ctp. 343

53

[Ipumenenue siaepHoOit
sHepruu. M30Tomsl.
[IprMmeHeHrne U30TONOB.
buonornueckoe neicrteue
U3JIy4CHU.

§ 92-94, noxnanasl

54

PazButue puznku
3JIEMEHTAPHBIX YaCTHUII.
OTKpBITHE TO3UTPOHA.

§ 95-98, noxnaasl




AHTnvactuupbl. JIenToHsl.
Anponsl. KBapku.

KonTtponbnas padora Ne 6
«Du3nKa spa v IEMEHTHI

55
(UBHUKH STIEMEHTAPHBIX
JaCTHUID»
Amnanus k\p Ne 6. Bugumsbie Crpoenue ConHeyHasi cuctema. 3HaTh CTpOeHHUE §99
JIBIKEHHSI HEOECHBIX TEII. Conneunoit Comne-Hoit
56 3 CHCTEMBL. CUCTEMBL.
AKOHBI IBUXXCHU IIJIAHCT. 0
MMHUCHIBATH
JIBIKCHUE
HEOECHBIX Tell.
Cucrema 3emitst - JIyna. Cucrema 3emis- [Tnanera JIyna — 3HaTh CMBICTT §100-101
57 dusndecKas IpUPOA IIAHET Jlyna. €IVUHCTBEHHBII CIIyTHUK | ITOHATHI:
. 3emMitn. IUIaHETa,
1 Masbix Ten ComHedHOoM sme3Ma
CHUCTCMEI.
OCHOBHbBIC XapaKTCPUCTUKH Oo6mrue cBenenns | ComHie — 3Be3/a. OnuchIBaTh §102-105
3BE3 BHyTpeHHee cTpoeHue | - o CoiHrie. HcTOYHUKH DHEPTUU CouHIle Kak
CoOJIHIIA ¥ 3BE3/ FIABHOI Hcrounnku Conama. Ctpoenune HCTOYHUK
a A SHEPIruu U Couxiia. JKU3HU Ha
IIOCJIENOBATEILHOCTH. BHYTPEHHEE 3BE3/1b1 U HCTOYHUKH 3ewmiie.
58 DBOJIOLHS 3BE3I. ctpoenue ConHLA | MX SHEPrUH 3natb
dusnueckas HCTOYHUKH
MIPHUPOIA 3BE3/I. SHEPTHU U
TIPOIIECCHI,
MPOTEKAIOIINE
BHyTpH CoNHIla
MiieyHsni yTh - HAIlIa Hama I'amaktuka. | [amaktuka. 3HATh OHATHS: §106_]07 EI'D CTp. 396
TamakTtika. [aTakTHKH IIpoctpancteennsl | Beenennas. rajaKTHKa,
€ MacmTaobl Harma
CrtpoeHue u 3BOJIIOIUS .
2 HaOIr0HaeEMOM TamakTuka,
59 | BeenenHoii. BceneHHoil. BcenenHas.
HNmets
MPEICTaBIICHHE
0 CTPOCHHU
Bcenennoil.
[ToBTOpEHME TEMBI « I'n.1,2
MaruauTHoe noie.
60

DJIeKTpOMarHuTHas
UHAYKLIHS.




61

IToBTOpEHME TEMBI «
Mexannueckue KoueOaHus.

DNEeKTpOMarHuTHhIE
KOJICOaHUS.

I'n3,4

62

[ToBTOpEHHE «
IIpousBoacrso, nepenaya u
HCIIOJIb30BaHUE
3JIEKTPUYECKON SHEPTUU.
MexaHn4YeCKHe BOJIHBI.

I'n.5,6

63

IToBTOpeHune

((SJ'IGKTPOMaFHI/ITHBIe BOJIHBI.

CBEeTOBBIE BOJHEIY.

I'n.7,8

64

[ToBTOpEeHue « DIeMEHTHI
TEOPUU OTHOCUTEIHLHOCTH.
W3nmyyeHus U CIeKTphI».

I'n.9,10

65

[ToBTOpenue «CBeTOBBIE
KBaHTHI. ATOMHAas1 U3HKAY.

['n.11,12

66

IToBTrOpenue « Pusunka
aTOMHOTO
siipa.JJIeMEeHTapHbIe
YacCTULIBI».

I'n.13,14

67

Pemenue 3agay mo reme
«Komnebanust 1 BOTHBI»

68

Hrorosast KOHTpOJIbHAA
paborta

Hroro:

68

Tu.

JLp.- 8u.







PexomMeHaanuu 1mo oueHKe 3HAHUN M YMEHMH yYalUXCH

OneHKa TecTOBBIX 3aJaHUI
[Tpu TecTupoBaHuM Bce BepHbIe 0TBETHI OepyTcs 3a 100%, Toraa oTMETKa BBICTABIISETCS B COOTBETCTBUHU C TaOJIUIICH:

IIpoueHT BHINOJIHEHHS 3a]aHUS OTMeTKa
95% u 6onee OTJINYHO
80-94% XOPOLIO
66-79% YIOBJIETBOPUTENHHO
MeHee 66% HEYJOBJIETBOPUTEIHHO

OuneHka yCTHBIX OTBETOB

Ouenka 5cTaBuUTCS B TOM clydae, €CJIM Yy4YalllWiics TOKa3blBaeT BEPHOE MOHUMAaHWE (U3UYECKOW CYITHOCTH PACCMATPUBAEMBIX SBICHHA U
3aKOHOMEPHOCTEM, 3aKOHOB U TEOpUH, TaeT TOYHOE OINpEe/IeIeHHE U UCTOJIKOBAaHNE OCHOBHBIX MOHSATUHN U 3aKOHOB, TEOPUIA, a TaKKe MPAaBUIBLHOE OIpe/IeIeHIe
(GU3HYECKUX BEIWYUH, UX EAWHHUI] U CIIOCOOOB M3MEPEHUS; MPABUIHHO BBHIMIOTHSIET YEPTEKH, CXEMbl M TpaUKd; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY,
COTPOBOXKAAET paccka3z HOBBIMU MPUMEPAMH, YMEET IPUMEHSATh 3HaHUS B HOBOW CHUTYAIlMH MPHU BBIOJHEHUU MPAKTHUECKUX 3a/IaHUN; MOKET YCTaHABJIUBAThH
CBSI3b MEXKIY U3Y4aeMbIM U paHee U3yUYEeHHBIM MaTEpPHUAJIOM IO Kypcy (PU3UKHU, a TaKKe ¢ MaTepUaioM, YCBOCHHBIM TP U3YUYEHHUH IPYTHX MPEIMETOB.

Ounenka 4 cTaBUTCS B TOM Clly4yae, €CJIM OTBET yYCHHMKA YAOBJIETBOPSET OCHOBHBIM TpPeOOBAHMSM K OTBETY Ha OLIEHKY 5, HO 0€3 HCIOJIb30BaHUS
COOCTBEHHOT O IJIaHa, HOBBIX TPUMEPOB, 0€3 MPUMEHEHUS 3HAHUI B HOBOW CUTYyalllH, O€3 HCIOIb30BaHUs CBSI3EH C paHee U3yUYEeHHBIM MaTepPHaiOM, YCBOCHHBIM
pU U3YyYEHUH JAPYTUX MPEAMETOB; €CIIH YJallUhCs JOMYyCTHII OJHY OIIMOKY WM He 0ojiee IBYX HEJOYETOB M MOXKET HCIPABUTh UX CAMOCTOSTEIHHO WIIH C
HEOO0JIBIION MTOMOILBIO YUUTETIS.

Ouenka 3 cTaBUTCS B TOM CIy4ae, €ClId YYAIUIACsS MPaBUIIBHO MOHUMAET (PU3NYECKYIO CYITHOCTh pacCMaTPUBAEMBbIX SIBJICHHI M 3aKOHOMEPHOCTEH, HO
B OTBETE UMEIOTCS OT/AEIbHBIE MPOOENbl B YCBOGHHH BOIPOCOB Kypca (M3HUKHU; HE MPENsATCTBYET dajbHEHIIEMY YCBOEHHUIO MPOTrPaMMHOI0 MaTepuania, yMeeT
MPUMEHSThH MTOJIYYCHHBIC 3HAHUSI IPU PEIICHUH MPOCTHIX 33124
C WCIIOJB30BAaHUEM TOTOBBIX (POPMYJI, HO 3aTPYAHSACTCSA MPU PEUICHUU 3a/1ad, TPEOYIOMUX MpeoOpa3oBaHUsl HEKOTOPHIX (HOPMYJ; TONMYCTHI HE Oojee OIHON
rpy0oii u oHOH Herpy0oil ommnoKu, He OoJiee IBYX-TpeX HErpyObIX HEJT0UETOB.

Ouenka 2 cTaBUTCS B TOM CiIydae, € yJalluics He OBJIaJie]l OCHOBHBIMU 3HAHUSIMHU B COOTBETCTBHH C TPEOOBAHUSAMU U JOMYCTUI OOJIbIIE OMIMOOK U
HE/I0UETOB, YeM HEOOXOIUMO ISl OLIEHKH 3.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT
Ouenka 5 craBuTcs 3a paboTy, BBITOJTHEHHYIO TIOJIHOCTHIO 0€3 OITMOOK M HETI0YETOB.
Ouenka 4 craBuTcs 3a paboTy, BBIITOJIHEHHYIO MOJIHOCTHIO, HO MTPU HAIMYMK He 0oJiee 0IHOW OIMOKH U OJJHOTO HeJo4eTa, He 0ojiee TpeX HEeA0UETOB.
Ouenka 3 craBuTcs 32 pabOTy, BBITIOJHEHHYIO Ha 2/3 Bcel pabOThl MPAaBUIIHFHO WJIM NP JOMYIICHWH HE Oojiee OHOM rpy0oil ommOKHu, He Oojee Tpex
HErpyObIX OIMOOK, OJJHOI HErpyOoi OMIMOKH U TpEX HET0YETOB, IPU HAJTMYUHU YETHIPEX-TIATH HEJJOUETOB.
Ouenka 2 ctaBuTCs 3a paboTy, B KOTOPOM YMCIIO ONMTMOOK M HEOYETOB IMPEBBICKUIIO HOPMY ISl OLICHKHU 3 WJIA MTPaBUIILHO BBIMTOJHEHO MeHee 2/3 paboThI.
Onenka 1a00paTopHbIX padoT



Ouenka 5 cTaBUTCS B TOM cllydae, €CiIM yJalluiicsl BEITOJHII paboTy B MOJHOM 00BbeMe ¢ COOTI0ICHNEM HEOOXO0IMMOM TTOCIIeIOBATEIHHOCTH
IIPOBE/ICHUS ONBITOB U U3MEPEHHI; CAMOCTOATENBHO U PALIMOHATIBHO MOHTHPYET HE0OX0[MMOe 000PYI0BaHKE; BCE OMBITHI TPOBOJIUT B YCIOBHSAX M PEKUMAX,
00ecIeunBaroInX MOJy4YeHNUE MMPABUIIbHBIX PE3YIbTATOB M BBIBOJIOB; COOTIOAACT TPeOOBaHUS MTPaBUJI O€30MaCHOTO TPY/AQ; B OTUETE MPABUIILHO M aKKYPaTHO
BBITIOJIHACT BCC 3aIIMCH, Ta6J'II/II_H>I, pI/IcyHKI/I, qepTexcH, I‘pa(bI/IKI/I, BBIYUCIICHUA, HpaBI/IJIBHO BBITIOJIHACT aHAJIU3
MOTPEIIHOCTE.

Ouenka 4 cTaBUTCS B TOM CIllydae, €CJId yJalluics BHIIOIHUI paboTy B COOTBETCTBHHU C TPEOOBAaHUAMU K OLIEHKE 5, HO IOIYCTHJI JIBa-TPH HEJ0YETa, HE
OoJiee 0THOM HErpyOOl OIIMOKH M OJTHOTO HEJ0YeTa.

OIIeHKa 3 CTaBUTCs B TOM cnyqae, €CJlIn y‘-IaH_II/II\/'ICH BBIITOJIHUJT pa60Ty HC IMOJIHOCTBHIO, HO O6I>CM BbIHOJIHCHHOﬁ YaCTH TaKOB, YTO ITO3BOJISACT HO.Hy‘-II/ITB
MpaBUJIBLHBIC PE3YIbTAThl M BBIBOJIBI, €CJIU B X0J1€ TPOBEICHUS OIBITA U U3MEPEHUN OBLIN JOMYIIEHBI OIITHOKH.

OueHka 2 cTaBUTCS B TOM CIIydae, €CJId y4Jalluics BHITOIHUI paboTy HE MOTHOCTBHIO M 0OBEM BBITIOJTHEHHOW PabOThI HE MO3BOJISET CAEIaTh
MIPaBUJILHBIC BBIBOJIBI, BEIYMCIICHUST; HAOIIOICHUS TTPOBOIUIIUCH HETTPABUIILHO.

Ilepeyenb ommoOOK

I'pyovie omuoku

1. He3nanue onpeneneHuii OCHOBHBIX TTOHATHH, 3aKOHOB, TTPABUJI, TOJI0KEHUN TeopHuH, PopMyI1, OOIIETPUHATHIX CHMBOJIOB, 0003HaUYCHUS (PU3NUECKUX
BEJIMYMH, €AUHUILY U3MEPEHHUS.

2. HeymeHue BbIIEHATH B OTBETE TJIABHOE.

3. HeymeHue mpuUMEHSTh 3HAHUS JTsl PEIICHUS 3a/1a4 U 00bsCHEHUST GU3NIECKUX SBIICHUHN; HEMPABUILHO C(HhOpPMYITHMpPOBAHHBIC BOIPOCHI, 3aJaHUSI UITU
HEBEpHbIE OOBSICHEHMSI X0/1a UX PEIlIeHNUs, He3HAaHUe IPUEMOB PEIICHU 3a/1a4, aHAJTOTHYHBIX PaHee PEeIIEHHBIM B KJIacCe; OLINOKH, MTOKa3bIBAIOIINE
HEIMpaBUIbHOE TOHUMAaHUE YCIOBUS 3a/1a4U WM HEMPABUILHOE UCTOJIKOBAHUE PEIICHMUS.

4. Heymenuie ynTath U CTpOUTH TpadUKy U MPUHIUITHAIBHBIE CXEMBI

5. HeymeHue moAroTOBUTH K pab0Te YCTAHOBKY MK Jab0paTopHOE 000pyI0BaHUE, TPOBECTHU OIBIT, HEOOXOAUMBIC pPacueThl UJTU HCIIOIH30BATh
MOJIy4YEHHBIE JaHHBIE JJIs1 BHIBOJIOB.

6. HeOpexHoe oTHOLIeHHE K J1JabopaTopHOMY 000pYIOBaHUIO U H3MEPUTEIHHBIM MPUOOpaM.

7. HeymeHue onpenenuTs MOKa3aHUsl H3MEPUTEITLHOTO TpUdopa.

8. Hapymienue TpeboBaHMii mpaBuia 0€30MaCHOTO TPYAA MPH BBITOJHEHUH YKCIIEPUMEHTA.

Hezpyovie ouiuobxu

1. Hetounoctu hopMynmupoBOK, ONIPEIEICHUI, 3aKOHOB, TEOPUI, BEI3BAHHBIX HETIOJTHOTOW OTBETA OCHOBHBIX MPU3HAKOB OMPEEIIIEMOTO TIOHSATHS.
OOk, BEI3BaHHBIE HECOOIIOJEHUEM YCIOBUN TPOBEICHUS OIBITA WM U3MEPEHUH.

2. OmmnOKu B YCIOBHBIX 0003HAYCHUSX HA MPUHIIUITHAIBHBIX CXeMaX, HETOYHOCTH YepTekel, rpaKoB, cxeMm.

3. [Ipomyck wiiM HETOYHOE HAMCaHHe HaMMEHOBaHUH eTMHUL] (PU3NYECKUX BETHUYLH.

4. HeparoHabHbIH BEIOOP X0/1a pEIICHUsI.

Heoouemui

1. HepanmoHnanbHbIe 3aMTUCH MPU BBIYUCIICHUSX, HEPAIIMOHATLHBIC TPUEMBI BBIYUCIICHUHN, TIPe0Opa30BaHUI U PEIICHUS 3a/1a4.

2. ApudmeTnueckre OomUOKH B BHIYUCICHUSIX, €CIIM ATH OMIMOKU rpy00 HE UCKaXKaloT PeasibHOCTh MOIYYEHHOTO pe3yibTara.

3. OTaenpHBIC TOTPEIIHOCTH B (POPMYITHPOBKE BOIIPOCA HIIM OTBETA.

4. HeOpexHOE BBITTOTHEHUE 3aMMUCEH, YUEPTEKEH, CXeM, TPadUKOB.

5. Opdorpaduueckre U MyHKTYaI[MOHHBIE OIITHOKH.
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