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[Iporpamma peajm3yercsi ¢ HCIOJIb30BaHHEM 000PYA0BAHUS IIEHTPA
€CTeCTBEHHO-HAYYHOU U TeXHOJIOTHYecKoil HanpaBieHHOcTel « Touka Pocray,
KOTOpOe 103B0JIsIeT CO31aTh YCIOBHS:
e JUIS pacCIIMPEHUs COJAEPIKAHUS IIKOJIBLHOTO 00pa3oBaHus 1o Gpusuke;
e IS MIOBBIIICHHUS [TO3HABATEILHON aKTUBHOCTH O0YUaIOIUXCsl B TEXHUYECKOH 001acTu;
e JUIS pa3BUTHSI TUYHOCTH peOCHKa B mpoiiecce o0ydeHus (GU3MKH, ero CliocOOHOCTEH,
(bopMHpOBaHUS U YIOBJIETBOPEHHSI COLIMATBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

® JJIA pa6OTBI C OJapCHHBIMU MIKOJBbHUKAMH, OPraHU3aluN UX PA3BUTUA B PA3JIMYHBIX 001acTIX

00pa30BaTeIbHOM, TBOPUECKOH 1€ATEIBHOCTH.

I[lnanupyemble pe3yibTaThl 0CBOEHHUS YUeOHOT0 npeaMeTa « DU3UKa.

JINYHOCTHBbIE pe3y /ibTaTbl 0CBOEHUS y4eOHOro npeaMmera pU3UKHU
JInuHoCTHBIE pe3yJbTaThl B cepe OTHOMIEHNH 00y4yarommxcst K cede, K CBOEMY 3/10pOBbIO,
K IMO3HaHUIO celsl:

— OpHCHTaluAd 06yqa101111/1xc;1 Ha AOOCTHXXCHHUC JIMYHOI'0 CYACTbs, PCAIMU3alUI0 IMO3UTHBHBIX
JKU3HCHHBIX IHCPCIICKTUB, HWHHUIMUATUBHOCTL, KPCATUBHOCTH, T'OTOBHOCTHL H CIIOCOOHOCTHL K
JTUYHOCTHOMY CaMOOIIPEIETICHHIO, CTIOCOOHOCTh CTABUTH 1I€JIM M CTPOUTH )KU3HEHHbIE TIAHBI;

— TOTOBHOCTh M CIIOCOOHOCTH OOecrneuuTh cede W CBOMM OJM3KUM JIOCTOMHYIO JKHU3Hb B
MIPOLIECCE CAMOCTOATEIbHOM, TBOPYECKOM U OTBETCTBEHHOM 1€ TEIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTh OOY4YalOIIUMXCSI K OTCTauBAaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHsI, TOTOBHOCTh M CIIOCOOHOCTH BBIpa0aThiBaTh COOCTBEHHYIO MO3UIIMIO 1O
OTHOIIICHUIO K 06HIGCTBCHHO-HOJII/ITI/I‘-IGCKI/IM COOBITUSIM mpouuIoro M HACTOAIICTO Ha OCHOBC
OCO3HAHUS U OCMBICIICHUS UCTOPUHU, TYXOBHBIX [IEHHOCTEH U TOCTHXKEHUI HaIllel CTpaHbl;

— TOTOBHOCTh M CIOCOOHOCTh OOydarolmuXxcsi K CaMOpPa3BUTUIO M CAMOBOCIHTAHHUIO B
COOTBETCTBUHM C OOIIEUEIOBEYECKUMHU LIEHHOCTSIMH M HJAeajaMH TPakIaHCKOTro oOOIIecTBa,
HOTp€6HOCTB B (1)I/I3I/I‘-IGCKOM CaMOCOBCPIICHCTBOBAHUM, 3aHATHAX CHOpTI/IBHO-O3IIOpOBHTCJII:HOfI
JESATENBHOCTBIO;

— MPUHATHE W pean3als IIEHHOCTEW 3I0pOBOT0 M 0OE€30MacHOTO 00pasza >KU3HH, OEpeKHOE,
OTBETCTBEHHOE M  KOMIIETCHTHOE OTHOLIEHHE K COOCTBEHHOMY (U3HYECKOMY H
MICUXO0JIOTMYECKOMY 3/I0POBBIO;

— HENIPUATHE BPEAHBIX MPUBBIYEK: KypEHUs, YIOTPeOISHUS aJIKOTr0JIsl, HAPKOTHKOB.
JInuHocTHBIE pe3yabTaTbl B cepe oTHOeHHH oOydyarommxcss kK Poccmun kak k Poamnue
(OrteuectBYy):

— poccuiicKash HMAEHTHYHOCTh, CIIOCOOHOCTb K OCO3HAHMIO POCCHUICKOW HACHTUYHOCTH B
IMOJIMKYJIBTYPHOM COLMYMEC, YYBCTBO IIPHUYACTHOCTHU K HCTOpHKO-KYHBTypHOﬁ O6HIHOCTI/I
poccuiickoro Haposaa u cyasbe Poccum, maTpuoTusM, rOTOBHOCTD K JIyskeHHIO OTeuecTBy, ero
3alluTe;

— YBaXXCHHME K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH nepes PoauHOM, roprocTu 3a cBOU
Kpail, cBOK0 PoauHy, mpoluioe U HacTosee MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxeHue k
roCyJapCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH);

— (opmupoBaHUE yBaKEHHsSI K PYCCKOMY SI3BIKY KaK TOCYJapCTBEHHOMY s3bIKy Poccuiickoii
denepanuy, SBIAIOMEMYCS OCHOBOM pPOCCHHMCKON WAGHTUYHOCTH M TJAaBHBIM (DaKTOpOM
HAIMOHAJILHOTO CaMOOTIpe/IeTICHHUS;

— BOCIIUTAaHUEC YBAXKCHUSA K KYJIbTYPE, A3bIKaM, TpadulluiaM U 00bBIYasIM HApOa0B, IMMPOXKUBAIOIIHUX
B Poccuiickoit @enepanun.

JInuHoCTHBIE pe3yJbTaThl B cepe OTHOIICHUI 00yYalOIIMXCS K 3aKOHY, FOCY1apCTBY U K
rPa’XKAaAHCKOMY O0LLIEeCTBY:

— TPaXITAHCTBCHHOCTb, TIpaXxJaHCKasd TIO3WIHA AaKTUBHOIO MW OTBCTCTBCHHOI'O 4JICHA
poccuiickoro oO0IIecTBa, OCO3HAIOLIETO CBOM KOHCTHTYLIIMOHHBIE TIpaBa M 0O0S3aHHOCTH,
yBaXKaloIlero 3aKOH W  MPaBONOPSAIOK, OCO3HAHHO MPUHUMAIOIIETO  TPaJULUOHHbBIE



HaIlMOHAJIBbHBIE W OOIIEYENIOBEYECKHEe T'yMAaHUCTHUYECKHE M JIEMOKPAaTHUECKHE IIEHHOCTH,
TOTOBOT'O K Y4aCTHIO B OOILIECTBEHHOM KU3HH;

— MpPU3HAHUE HEOTUYXK/IaeMOCTH OCHOBHBIX IIpaB U CBOOOJ YEJIOBEKA, KOTOPbIE NPUHAJIEKAT
KaX/0My OT POKIEHHS, 'OTOBHOCTh K OCYILECTBJIIEHHUIO COOCTBEHHBIX IIpaB M cB0OOOJ 0e3
HapyIIEHHs PaB U cBOOOI APYTUX JIHIL, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MPaBa M CBOOOIBI
YeJI0BEKa M I'pakJJaHMHA COIJIaCHO OOLIENPU3HAHHBIM IPUHIMIIAM U HOPMaM MEKAYHapOHOTO
npasa u B coorBercTBuM ¢ Koncrurynuen Pocculickonn @enepannu, npaBoBas U IMOJIUTUYECKAS
I'PaMOTHOCTB;

— MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON
IIPAKTUKHM, OCHOBAHHOE Ha JUAJIOre KyJbTyp, a TaKXkKe pPAa3JIn4HbIX (OpM OOLIECTBEHHOIO
CO3HAHHUs, OCO3HAHUE CBOEIO MECTa B ITOJIMKYJIETYPHOM MUPE;

— HHTEpPUOpHU3alUsl LIEHHOCTEH JIEMOKpPaTMM W COLHUAJIBHOM COJIMJAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUN B TPYNIIE WA COUUAIBHON OpraHu3aluy;

— TOTOBHOCTb OOYyYarOIIMXCSl K KOHCTPYKTUBHOMY YYacCTHIO B IPHUHATUU pEILEHUH,
3aTparMBaloOIIMX HMX IpaBa M MHTEPECHl, B TOM YHCJIE B PA3JIMYHBIX (PopMax OOIIECTBEHHOM
CaMOOpraHU3al1K, CaMOYIIpaBJIeHHs, O0IIECTBEHHO 3HAYUMOM JeSTENbHOCTH;

— IPUBEPKEHHOCTb UJIESIM HHTEpHALIMOHAIN3MA, JIpYKObI, PABEHCTBA, B3aMMOIIOMOIIM HAPOJIOB;
BOCIIMTAHHME YBAXXUTEIBHOTO OTHOLICHMS K HALIMOHAJIbHOMY JOCTOMHCTBY JIIOJIEH, UX YyBCTBaM,
PEIMTIUO3HBIM y6C)KZIeHI/I$[M;

— TOTOBHOCTb OOYYAlOIIMXCSl IPOTUBOCTOATH MJICOJOTMHM SKCTPEMHU3Ma, HaIMOHAJIN3Ma,
KCeHO(OOUH; KOPPYIIUHU; TUCKPUMHHAIIMA TIO COIUAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIBHBIM IIPU3HAKAM M IPYIMM HETaTUBHBIM COLIMAJILHBIM SIBJICHUSM.

JIn4yHOCTHBIE pe3yJIbTAThI B c(pepe OTHOLICHH I 00YYAI0IHMXCS ¢ OKPY/KAIOMIUMH JTHOIbMH:
— HPaBCTBEHHOE CO3HAHHE U TIOBEJICHUE HA OCHOBE YCBOEHHS OOIIEYETOBEUYECKHUX LIEHHOCTEH,
TOJIEPAHTHOI'O CO3HAHMSI U TOBEAEHUS B IOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTU M CHOCOOHOCTH
BCECTU JUAJIOT C APYTI'UMHU JIHOAbMU, JOCTUIaThb B HCM B3aWMMOIIOHUMAHUA, HAXOJUTH O6IIII/IG neiaun
U COTPYIOHMYATH JJI UX JOCTHKEHUS;

— MPUHATUE TYMAHUCTUYECKUX LEHHOCTEH, OCO3HAHHOE, YBAXXUTEIbHOE U J0O0pOXKeIaTebHOe
OTHOILIEHHUE K IPYroMYy Y€JIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— CHOCOOHOCTH K COIICPCIKUBAHNUIO U (pOpMHpOBaHI/IC IIOBUTUBHOI'O OTHOIIICHUA K JIOJAM, B TOM
quciae K JHMIaM C OrPaHMYEHHBIMM BO3MOXKHOCTSMHU 3/I0pOBbSl M HUHBAIUAAM; OepexHoe,
OTBETCTBEHHOC U KOMIICTCHTHOC OTHOIICHHUC K (1)I/ISI/I‘~IGCKOMy N IICUXOJIOTHYCCKOMY 310POBbIO
JPYTHX JIIOJIEW, YMEHNE OKa3bIBaTh MIEPBYIO IIOMOIIIb;

— (QopmupoBaHUE BBIPAKEHHON B IMOBEACHUM HPABCTBEHHOM TMO3MIMHM, B TOM YHCIE
CIOCOOHOCTH K CO3HATEeIbHOMY BBIOOPY J00pa, HPAaBCTBEHHOTO CO3HAHUS M TOBEIECHUS Ha
OCHOBE YCBOEHHUSI OOIIEUEIOBEYECKUX I[IEHHOCTEH M HPaBCTBEHHBIX YYBCTB (UECTH, J0JITa,
CIPaBEATIMBOCTH, MUJIOCEPAMS U APYKETIO0HS);

— Ppa3BUTHUC KOMHGTGHHI/II\/'I COTpyaAHHYECTBa CO CBCPCTHUKAMH, ACTbBMU MJIAAUICTO BO3pacTa,
B3pOCIBIMH B 00pa30BaTeNbHOW, OOIIECTBEHHO TOJE3HOM, Yy4eOHO-HCCIe10BaTeIbCKOH,
IIPOEKTHOM U IPYTUX BUJAX JESITEIBHOCTH.

JInyHOCTHBIE pe3yJbTaThl B c(epe OTHOIICHHH 00y4alOIIUXCH K OKPYKaKIIEeMy MHUPY,
JKMBOH PUPOJE, XYA0KECTBEHHOH KYJIbType:

— MHUPOBO33pPEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAUMMOCTH
HayKH, TOTOBHOCTb K Hay4YHO-TEXHHYECKOMY TBOPYECTBY, BIJIAJICHHUE JIOCTOBEPHOMU
nHpopManenn 0 MepeloBbIX JOCTUKEHHUSIX U OTKPBITUAX MUPOBOM M OTEUECTBEHHOM HAyKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA M OOIIECTBA;

— FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUI0, HA MIPOTSKEHUN
BCel KHM3HM; CO3HATEIbHOE OTHOLIEHHE K HENPEephIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO
yCHenrHol mpodecCHOHATBHON U 00IIECTBEHHOM IeATeTbHOCTH;

— DKOJIOTHYECKasi KyJbTypa, OepekHOe OTHOLICHHS K POJHOU 3emiie, IPUPOAHBIM OOraTrcTBam
Poccum n MHpa; MOHUMAaHHUEC BIIMAHUA COLNHUAJIBHO-DKOHOMHUYCCKHUX HPOHECCOB Ha COCTOSAHHC
IIPUPOJHON M COLUAIBHON CpElbl, OTBETCTBEHHOCTh 3a COCTOSIHHUE IPHUPOAHBIX PECYPCOB;



YMEHUSI U HABBIKM PAa3yMHOT0 MPHUPOJONOIL30BAHMS, HETEPIUMOE OTHOLIEHUE K JEHCTBUSIM,
MIPUHOCALINM Bpe] SKOJIOTHH; MPUOOPETEHUE OIbITAa SKOJIOr0-HaNpPaBIE€HHON AESITENbHOCTH;

— ACTETUYECKOE OTHOLICHUS K MUPY, TOTOBHOCTh K ACTETUYECKOMY 00YCTPOICTBY COOCTBEHHOTO
ObITa.

JIMYHOCTHBIE pe3y/bTaThl B cepe OTHOLIEHUH 00y4YAKIIMXCA K CeMbe M POAMTE]ISIM, B
TOM YHCJIe IOAT0TOBKA K CeMelHO KU3HM

— OTBETCTBEHHOE OTHOLIEHUE K CO3/IaHHUI0 CEMBbHM Ha OCHOBE OCO3HAHHOI'O MPUHSATHS LIEHHOCTEN
CEMEMHOM KU3HHU,

— TMOJIOKUTENBHBIA 00pa3 ceMbHU, POAUTENHCTBA (OTLIOBCTBA U MAaTEPUHCTBA), HHTEPUOPU3ALIUS
TPAaAULHOHHBIX CEMENUHBIX LIEHHOCTEH.

JIMYHOCTHBIE pe3yJbTaThl B cdepe OTHOUIEHHSI oOOy4yawmmxcsi K Tpyay, B cdepe
COMATbHO-IKOHOMUYECKUX OTHOIIEHHUI:

— yBajkeHHUe KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTb K 3aIIUTE CBOCH COOCTBEHHOCTH,

— OCO3HaHHBIA BBIOOP Oynmymiedl mpodeccuu Kak MyTh W CIOCOO pean3aliil COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

— TOTOBHOCTh OOYYalOMIMXCS K TPYAOBOW NPOPECCHOHATHHON NEATENbHOCTH KaK K
BO3MOXHOCTH  y4yaCTHsl B  PEIICHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX,
OO0IIeHAIIMOHAIBHBIX TPOOIIEM;

— TOTPEOHOCTh TPYAUTHCSA, YBOXKEHHE K TPYAY U JIOASIM TpyHAa, TPYAOBBIM IOCTHKECHHSIM,
NO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHWE K pa3HbIM BHAAM TPYIOBOMH
NeSITENIbHOCTH;

— TOTOBHOCTH K CaMOOOCIY)XMBAHHIO, BKJIIO4as OOy4YeHHE U BBINOJHEHUE JIOMAIIHUX
00513aHHOCTEH.

JInyHOCTHBIE pe3yJbTaThl B cepe (pu3nueckoro, NCUX0JI0rH4ecKOro, COUAILHOIO H
aKaJIeMHY€eCKOro 0,1aronoay4us 00y4armmxcs:

— (u3uIecKoe, IMOLMOHATBHO-TICUXOJIOTUYECKOE, COIMAbHOE OJaronoixydrne o0yJaromuxcs B
KU3HU 00pa30BaTENIbHON OpraHU3aliy, OUTYIIICHHE AeTbMU 0€30IMaCHOCTH U MCUXOJIOTHYECKOTO
koMmdopTa, HHHOPMAITMOHHONW 0€301TaCHOCTH.

MeTanpeaMeTHbIe pe3yJbTaThl 0CBOEHHS Y4eOHOT0 npeaMera GUu3nKu
MeramnpeaMeTHble  pe3yabTaThl  OCBOGHUS ~ OCHOBHOM  00pa3oBaTeNbHOW  MPOrpamMMbl
IIpe/ICTaBJIeHbI TPEMS IPyNIaMU YHUBEPCAIbHBIX YueOHbIX Aeiictuii (Y'Y ]).

1. PeryasiTuBHbIEe YHUBepcaibHble YueOHbIe AelicTBUS

— CaMOCTOSITENIBHO OINPEAEIATH LN, 3a/1aBaTh NapaMeTpbl U KPUTEPUHU, 110 KOTOPBIM MOXHO
OTIpEAENUTh, YTO LIEb JIOCTUTHYTA;

— OLICHMBAaTb BO3MOXKHBIE IIOCJIEJCTBUS JOCTHI)KEHUS IIOCTaBICHHON LEIM B JEATEIbHOCTH,
COOCTBEHHOM JKM3HU M JKU3HU OKPYKAIOLIUX JIFOJIeH, OCHOBBIBAsICh HA COOOpPaKEHUSIX STUKU U
MOpaJy;

— CcTaBUTh W (opmMynupoBaTh COOCTBEHHBIE 3aJa4l B 00pa30BAaTENbHOW JACSITEIBHOCTH M
KU3HEHHBIX CUTYalUsX;

— OLICHUBATh PECYPCHI, B TOM YHCJIE BpeMs U JApPyrue HeMaTepHalbHbIE PECypChl, HEOOXOIUMBIE
JUISL JOCTHKEHUSI IOCTaBJICHHOM L1ETH;

— BBIOMpaTh MYTh JOCTI)KEHHS IIeNId, IUIAHUPOBaTh pEIIeHHe TOCTaBICHHBIX 3ajad,
ONTUMHU3HPYsI MaTEPUAIIbHBIE 1 HEMATEpUAJIbHbBIE 3aTPATHI;

— OpraHu3oBbIBaTh 3((EKTUBHBIA MMOHCK PECYpPCOB, HEOOXOMUMBIX JJIs JOCTHKEHHS
IIOCTABJIEHHOW LIENH;

— COTIOCTABJIATDH MOJYUYEHHBIH Pe3yabTaT JeSTEIbHOCTH C OCTAaBICHHON 3apaHee LENbIo.

2. Ilo3naBaTe/IbHBIE YHHBEpPCAJIbHbIE yueOHbIe 1eiiCTBUS:

— HCKaTh W HAaXOAWUTh OOOOIIEHHbIE CIOCOOBI peIleHHs 3ajad, B TOM YHCIE, OCYLIECTBIAThH
pa3BepHYTHII WH(POPMAIMOHHBIM TOWUCK W CTAaBUTh HA €ro OCHOBE HOBBIE (y4ueOHBIE H
MO03HABAaTENbHbIC) 331a4H;

— KPUTHYECKH OLEHUBATh U UHTEPIPETUPOBATh MHPOPMALIMIO C Pa3HBIX MO3UIIMMA, pacIiO3HAaBATh



1 (PUKCUPOBATH MIPOTUBOPEUMS B MHPOPMAITMOHHBIX UCTOUYHUKAX;

— HCIOJB30BaTh PAa3JIUYHBIE MOJEIBHO-CXEMAaTUYECKUE CPEACTBA MJIA MPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€M M  OTHOLICHUH, a TakXKe [MPOTUBOPEUYMA, BBIABICHHBIX B
MH(POPMAITMOHHBIX HCTOYHHUKAX;

— HAxXOJWThb W NPUBOAUTH KPUTHUUYECKHUE ApPryMEHTHl B OTHOILLICHUM JECUCTBHM WM CYXICHUM
JIPyroro; CHOKOWHO M Pa3yMHO OTHOCHUTBCS K KPUTUUYECKMM 3aMEYaHUSM B OTHOUIIECHUU
COOCTBEHHOTO CYXKJICHUS, pACCMATPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

— BBIXOJUTh 3a PaMKH y4eOHOTrO NpEeAMETa W OCYIIECTBIATH IeJCHANPABICHHBIM ITOHUCK
BO3MOXXHOCTEH JIJIS IIMPOKOTO MEPEHOCAa CPEACTB U CITIOCOOOB JIEHCTBUS;

— BBICTpanBaTb MHAUBUAYAJIBbHYIO o6pa30BaTenLHy10 TPACKTOPUIO, YUUTBIBAA OI'paHUYCHUA CO
CTOPOHBI APYIr'UX YYaCTHUKOB U PCCYPCHLIC OT'PAHUYCHUA,
— MCHATH U YACPKHUBATh PA3HBIC IIO3UIIUHA B IMO3HaBaTCIILHOM JACATCIIBHOCTH.

3. KomMyHuUKaTHBHbIE YHUBePcaJIbHbIEe YUueOHbIe IelicTBUA:

— OCYILLIECTBJIATH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMH (Kak
BHYTPH 00pa30oBaTeIbHON OpraHU3allM, TaK U 3a €€ IMpeiesiaMH), MoAOupaTh MapTHEPOB IS
JIENIOBOM KOMMYHUKALIUKA HCXOJs U3 COOOpaKEHUH pe3yabTaTHBHOCTU B3aMMOICHCTBHS, a HE
JIMYHBIX CUMIIATHH;

— IPH OCYILIECTBICHUH TPYIIOBOM pabOThI ObITh KaK PyKOBOJUTENEM, TaK U YWICHOM KOMaH/bI B
Pa3HBIX possiX (TEHEPATOpP UAEH, KPUTUK, HCTIOTHUTENb, BRICTYNAIOIINN, SKCTIEPT U T.11.);

— KOOPIMHUPOBATH U BBIIOJHATH pabOTy B YCIOBUAX PEAIbHOTO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

— pa3BepHYTO, JJIOTUYHO M TOYHO HM3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOIb30BAaHHEM aJ[eKBATHBIX
(YCTHBIX U MMCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(GIMKTOTCHHbIE CUTYallMd U MPEJOTBpAIIaTh KOH(IUKTHI IO UX aKTHUBHON
(da3pl, BeICTpaMBaTh JCIOBYID M 00Opa3oBaTCIbHYI0 KOMMYHHKAIUIO, W30eras JIMYHOCTHBIX
OLICHOYHBIX CYXKJICHUH.

IIpeameTHbIe pe3yJbTAThI H3y4YeHHS YUeOHOr0 nmpeaMeTa GU3NKN:

— IEMOHCTPUPOBATH HA PUMEpPAX POJIb U MECTO (PU3UKU B GOPMUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B PA3BUTHHA COBPEMEHHOM TEXHUKHU U TEXHOJIOTH, B TPAKTUYECKON
NESATENIHOCTH JIIOJCH;

— IEMOHCTPUPOBATH Ha MMPUMEPAX B3aUMOCBS3b MEX Y (PU3UKOI U APYTUMU €CTECTBEHHBIMU
HayKaMy;

— YCTaHaBJIMBaTh B3aUMOCBS3b ECTECTBEHHO - HAYUHBIX SBJICHUN U IPUMEHATH
OCHOBHBIE(PM3NYECKUE MOJIENIN JJI UX ONUCAHUS U OOBSACHEHUS;

— UCIIOJIb30BaTh HHPOPMALINIO (PU3NYECKOTO COAEPIKAaHUS NP PEILIEHUH YYEOHBIX,
MPaKTUYECKHX, TPOEKTHBIX U MCCIIEI0BATENbCKUX 3a/1a4, UHTETpUPYsI UHPOpMALIHUIO U3
Pa3IMYHBIX HCTOYHUKOB U KPUTUYECKHU €€ OLIEHUBAS;

— pa3nuyarh U yMETh UCIOJIB30BaTh B yUEOHO-UCCIIEI0BATEIbCKOM 1€ATEIbHOCTH METObI
HAY4YHOT'O MO3HaHUs (HaOIr0IeHue, ONMCaHe, U3MEpeHHe, IKCIIEPUMEHT, BBIABH)KEHHE
TUIOTE3bI, MOAEIMPOBAHUE U JIp.) U (OPMbI HAYYHOTO TIO3HAHUSI ((DaKThI, 3aKOHBI, TEOPHH),
JEMOHCTPUPYsI Ha IPUMEpPaxX UX POJib U MECTO B HAYYHOM ITO3HAHUM;

— MPOBOJIUTH NPSIMbIE M KOCBEHHbIE U3MEHEHMS (PU3NUECKUX BEJIMYMH, BEIOUPAst H3MEPUTEIbHbBIE
pUOOPHI C yUeTOM HEOOXOIMMON TOYHOCTH U3MEPEHUH, IITAHUPOBATh X0 U3MEPEHHIA,
0JIy4aTh 3HaYEHHE N3MEPSEMON BEJTMUHHBI U OIIEHUBATh OTHOCUTENIBbHYIO IOTPEIIHOCTD 10
3aJJaHHBIM (hOpMyTIaMm;

— MPOBOJIUTH UCCIIEIOBAHUS 3aBUCUMOCTEN MKy (PU3MUECKUMH BETUUMHAMU: TPOBOAUTD
U3MEpPEHUS U ONPEENIATh HA OCHOBE NCCIIEI0OBAaHUS 3HAUEHHUE NTapaMETPOB, XapaKTEPU3YIOIINX
JAHHYIO 3aBUCUMOCTh MEX]ly BETMYMHAMH, U JI€JIaTh BHIBOJ C YUETOM MOTPEIIHOCTH
U3MEPECHU;

— MCIIOJIb30BaTh JJIsl OMUCAHUS XapaKkTepa NPOTeKaHusl (PU3NIECKUX MPOIECCOB (pru3nuecKue



BEJTMYUHBI M IEMOHCTPUPOBATH B3aUMOCBSI3b MEXIY HIUMH,
— HMCIIOJTL30BATh JJISl OMUCAHUS XapaKTepa NPOTEKaHUsT PU3NIECKUX MPOIIECCOB (PU3HUECKHE
3aKOHBI C YU€TOM I'PAHHUII UX IPUMEHUMOCTH;

— pelaTh KaueCTBEHHBIC 3a7a4M (B TOM YHUCIIE U MEXITPEIMETHOTO XapaKTepa): HCIOIb3Ys
MojieTH, (pr3uUecKre BETMIMHBI M 3aKOHBI, BRICTPANBATH JIOTHYECKU BEPHYIO IIEMOYKY
00BsACHEHMS (JI0Ka3aTENbCTBA) MPEIOKEHHOTO B 3a/1aue Ipoliecca (SBICHUS ),

— pemaTh pacueTHHIE 3a/1a41 C SIBHO 33aHHON (PM3NYECKON MO/IEIIbIO: HA OCHOBE aHAIIN3a
YCIIOBHS 33]1a4H BBIACTATH (PU3MUECKYIO MOJICIb, HAXOJUTh (PU3NYCCKUE BETUIUHBI U 3aKOHBI,

HEOO0XOAUMBIE M JIOCTATOYHBIE /IJIS €€ PEIICHUSs, IPOBOIUTH PACUETHI M TPOBEPATH MOTYIESHHBIN
pe3yibTart;
— YYUTBIBATh TPAHULIBI TPUMEHEHHS N3YUYEHHBIX (PU3MYECKUX MOEICH MPpH PEeLIeHUN
(buU3MYECKUX U MEeXIPEIMETHBIX 3aa4;
— UCIOJIb30BaTh MH(MOPMALIMIO U IPUMEHSITh 3HAHUS O IPUHLIUIIAX PAOOTHl U OCHOBHBIX
XapaKTePUCTHKAX N3YUYCHHBIX MAIIUH, IPUOOPOB U IPYrUX TEXHUYECKUX YCTPOIMCTB IS
pelIeHNs IPaKTUYECKUX, Y4eOHO-UCCIEI0BATENbCKUX U IPOEKTHBIX 33/1a4;
— UCTIOJIB30BaTh 3HAHUS O GU3UYECKUX 00BEKTAX U MPOIeccax B MOBCEIHEBHOM KU3HU IS
obecriedeHrst 6€30MacHOCTH MPU 0OpaIIeHUH ¢ MPHOOPAMH U TEXHUYECKHUMH yCTPOHCTBAMHU, JUIS
COXPaHEHHUS 3/I0POBbS U COOJIIO/IEHUSI HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIeH cpere,
JUISL IPAHSITHS PEILIEHUN B IOBCEIHEBHOM KU3HH.
— MOHUMATh U OOBSACHATH IIETIOCTHOCTD (PU3NUECKON TEOPHH, pa3InyaTh TPAHUIIBI €€
MIPUMEHUMOCTH U MECTO B PSIAY IPYrUX (PU3NUECKUX TEOPHUIL;
— BJIQJIETh IPUEMAMH MIOCTPOCHUS TEOPETUUYECKUX JOKA3aTEIbCTB, @ TAKKE IPOrHO3UPOBAHUS
oco0eHHOCTeH MpoTeKaHus (HU3NIECKHX SIBICHUH U MPOIIECCOB HA OCHOBE MOITYYEHHBIX
TEOPETUYECKUX BBIBOJIOB U JOKA3aTEIIbCTB;
— XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX1Y OCHOBOIIOIATAOIIMMH HayYHBIMH TOHATHIMMU:
MIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MOJIE), ABHKEHUE, CUIIA, SHEPTHUS;
— BBIIBUTATh THIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOMINX (PH3MUECKUX 3aKOHOMEPHOCTEH
Y 3aKOHOB;
— CaMOCTOSITENILHO MJIAHUPOBATH M IPOBOJUTH (PU3NYECKHE IKCIIEPUMEHTHI;
— XapaKkTepHU30BaTh IN100AJIbHBIE TPOOJIEMBI, CTOSIILIUE NTEPE]] UETOBEYECTBOM: YHEPreTHUECKHE,
CBIPBEBBIE, IKOJIOTUYECKUE, — U POJIb (PU3UKHU B PELICHUH 3TUX MTPOOIIeM;
— pelaTh NPaKTUKO-OPUEHTUPOBAHHbBIE KAUECTBEHHBIE U pacueTHbIE (PU3NUECKUE 3a/1a41 C
BBIOOPOM (DPU3UYECKON MOJIEIH, UCTIONB3YsI HECKOJIBKO (PU3UUYECKUX 3aKOHOB WIH (hOPMYI,
CBSI3bIBAIOIUX U3BECTHBIC (DU3MUECKUE BETMUMHBI, B KOHTEKCTE MEXIIPEIMETHBIX CBS3EH;
— OOBSICHATH MPUHIMIIBI pAOOTHI U XapaKTEPUCTUKU N3YYEHHBIX MaIINH, TPUOOPOB U
TEXHUYECKHUX YCTPONCTB;

OOBSACHATH YCIOBUSI IPUMEHEHMS PU3NYECKUX MOJIEJIeH MpH pelieHnn (pU3nuecKux 3ajaad,

HaxXOJUThb aICKBATHYIO HpeHHOX(CHHOﬁ 3aaa4e (I)I/I3I/I‘leCKy10 MOZCIIb, Pa3peIlaThb npo6neMy KaKHa
OCHOBEC HMCIOIIIUXCA 3H3HPII>1, TaK U IIpU MOMOIIK METOJ0B OLICHKHU.



11 kaace

OCHOBBI JIEKTPOAMHAMHUKH
YueHuk HAYy4YIUTCH

. pemaTh 3a1a4u, UCIoNb3ys (pusmueckue 3akoHbl (3akoH OMa JUIs ydacTKa LIeTH, 3aKOH
Jxoyna-JIeHna, 3ak0H IPSMOJMHENHOTO paCIPOCTPAHEHUS CBETA, 3AKOH OTPAKEHUS CBETA, 3aKOH
npenoMiieHusT cBeta) W (Qopmysbl, cBs3bIBaionie (uU3MUeCKHe BEIMYMHBI (CHJIa TOKa,
JIEKTPUYECKOE HANPSDKEHUE, DJIEKTPUYECKOE CONPOTUBIIEHUE, YIEIBHOE COIpPOTUBIICHHUE
BElIeCTBa, paboTa 3JIEKTPUUECKOrO IMOJIs, MOUTHOCTh TOKa, (POKYCHOE pacCTOSIHHME M ONTHYECcKas
CuJjia JIMH3bI, CKOPOCTb J3JICKTPOMAIHUTHBIX BOJIH, [JIMHA BOJIHBI W YacCTOTa CBCTa, (bOpMy.]IBI
pacueTa 3JIEeKTPUYECKOT0 COMPOTHUBIICHUS MPHU MOCIEAOBATEIHLHOM M NapauieIbHOM COSAMHEHHU
MIPOBOJIHUKOB): Ha OCHOBE aHaIM3a YCJIOBUS 3aJaud 3alUChIBaTh KPaTKOE YCIOBUE, BBIICIATH
buznyecKkue BeIHUMHBI, 3aKOHBI U (POPMYIIbI, HEOOXOUMBIE ISl €€ PelIeHHs], IPOBOIUThH PacUeThl
" OICHUBATDb PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHU A (1)I/ISI/II-IGCKOI\/’I BCIIMYNHBI.

o JTaBaTh OIpe/IeICHHs MMOHATHI: MAarHUTHOE B3aUMO/JICHCTBUE, TMHUM MarHUTHON

UHAYKIIUH, OTHOPOJHOE MAarHUTHOE T0JIe, COOCTBEHHAs! MHIYKIUS, THaMarHeTUKH,
napamMaro€TuKku, Q)eppOMaFHGTI/IKI/I, 0CTaTO4YHass HAMarHn4C€HHOCTb, KpHUBasA HAMarHun4nBaHMs,
bu3nYECKUX BEIMYMH: BEKTOP MArHUTHOW MHAYKIIMHM, MAaTHUTHBIN MMOTOK, CHJIa AMIiepa, Cuia
HopeHua, HHAYKTUBHOCTH KOHTYpPA, MaroHuTHas MPOHUIACMOCTb CPCIbI;

o ONMHCHIBaTh GyHIAMEHTANbHbIE (PU3UUECKHE ONBITHI DpcTea U AMIepa, IOBeIeHUEe PaMKH C
TOKOM B OJHOPOAHOM MAarouTHOM I10JIC, B3aI/IMO[[eI\/JICTBI/I€ TOKOB; OIIPCACIIATH HAIIPABJICHHUEC BEKTOPA
MarHUTHOM MHIYKIIMH U CHIIBI, ICHCTBYIOIIEH Ha MPOBOJHUK C TOKOM B MArHUTHOM I10JI€;
dbopMynupoBatTh MpaBuiio OypaBuMKa U MPABUIIO JIEBOW PYKH, IPUHIIUITBI CYNIEPIIO3UIIMA MATHUTHBIX
MoJIeH, 3aKoH AmIiepa;

o OOBSACHATH MPUHIUIT ACUCTBUSA ANEKTPOU3MEPUTEIHLHOTO MPHUOOPA MATHUTOAIEKTPUIECKON
CUCTEMBI, 3JICKTPOJBUTATENS IOCTOSIHHOT'O TOKA, Macc-crekTporpada 1 HUKIOTPOHA; U3ydaTh
ABVIKCHUC 3apPSAKCHHBIX YaCTUIL[ B MAIrHUTHOM I10JIC,

o UCCIIEI0BaTh MEXaHU3M O0Opa30oBaHMs U CTPYKTYpPY PaaUallMOHHBIX MOSCOB 3€MJIH,
IPOrHO3UPOBATh U aHAIM3UPOBAThH UX BIMSHHUE HA )KU3HEEATEIbHOCTh B 3€MHBIX YCIOBHSIX;
o JlaBaTh ONpeieeHus MOHATHIA: JIEKTPOMarHuTHas WHAYKIUS, HHAYKIIMOHHBINA TOK,

CaMOMHIYKIIHsI, TOKH 3aMBbIKaHUS U pa3MblIKaHus, TpaHchopMaTop; pU3MUECKUX BETUUYHH:
K03 UIMEHT TpaHCPOopMaIuy;

L OIMUCBIBATb A€MOHCTPAIIMOHHBIC OIILITHI CDapaz[efl C KaTyllKaMu U MMOCTOAHHBIM MarouToMm,
OIIBIThI FCHpI/I, SIBJICHUEC BHGKTpOMaFHHTHOﬁ HHAYKIWH;
L HCII0JIB30BATh HA IMPAKTUKEC TOKW 3aMbIKaHHA U pa3MbIKAHUSA; OO0BICHSITH IMPUHIUIT I[CflCTBI/IfI

TpaHcopmaTopa, reHepaTopa IepeMEeHHOr0 TOKa; IPUBOJUTH PUMEPHI UCTIOIb30BaHUS SIBICHUS
3JIEKTPOMAarHUTHON MHIAYKIUU B COBPEMEHHOM TEXHUKE: AETEKTOPE METaJUIa B adpoIOpTy, B
1oe3/1€ Ha MarHUTHOM noxaymike, ObiToBbIX CBY-nieuax, 3anucu u ocripou3Be€HUH HH(OpMALIUH, B
reHeparopax NepeMEeHHOr0 TOKa;

o OOBSACHATH NPUHIUIIBI IEPEaun JIEKTPOIHEPTUU Ha OOJIBIINE PACCTOSHUS.

. JlaBaTh OIpeIeIeHUs MOHATHI: MarHUTOAIEKTPHUYECKast UHIAYKLUS, KoJeOaTeIbHbIN KOHTYP,
PE30HAHC B KOJIEOATEIIbHOM KOHTYPE, , BRITPSIMIICHHE IEPEMEHHOT0 TOKa, TPAH3UCTOP; (PU3NIECKUX
BeIMUMH: (ha3a KojeOaHuH, 1eHCTBYOIIEee 3HAYCHUE CUITBI IEPEMEHHOT0 TOKA, TOK CMEILIEHUS, BpeMsl
penakcalnmy, eMKOCTHOE CONPOTHUBIICHHE, MHIYKTUBHOE CONPOTUBIICHUE, KOA(PHHUIIMEHT YCUIICHUS;
. OTHCHIBATH SIBJIEHUE MarHUTORJIEKTPUUECKON HHIYKIIUHN, SHEPrOOOMEH MEXKIY
JIEKTPUUECKUM U MarHUTHBIM IIOJIEM B KOJieOaTeIbHOM KOHTYPE U SIBJICHUE PE30HAHCA, ONUCHIBATh
BBIIIPSIMIIEHUE MIEPEMEHHOTO TOKA C ITIOMOIIBIO TOJIYIPOBOJHUKOBOIO JTNO/A;

Y4eHHK NMOJIyYUT BO3MOKHOCTh HAYYHTHCH:

®  [IPUMEHATH NOJYYCHHBIC 3HAHMS /ISl PEIICHUS] IPAKTUYECKUX 3aa4;

®  BIAJETh SKCIEPUMEHTAIBHBIMA METOJAMH MCCIIEI0BAHHS;

®  CHCTEMaTU3MPOBATH MTOJYUECHHBIC 3HAHUS U IPUMEHATh UX HA ITPAKTHKE;

e B II03HaBaTeNILHOW cepe: yMEHUE pacKpbIBaTh Ha MpUMepax posib GU3NKU B (HOPMUPOBAHUH



COBPEMEHHOM HAydyHOM KAPTUHBI MHpa W B IPAKTUYECKOW JEATEIBHOCTU 4YEJIOBEKa;
JEMOHCTPUPOBAaTh Ha IpHMEpPax B3aMMOCBI3b MEXIy (QU3UKOM M JIPYyIMMHU €CTECTBEHHBIMHU
HayKaMM; J1aBaTb OIpPEAEICHUS M3YyYECHHBIM MOHATHAM; HAa3bIBATh OCHOBHBIC IIOJIOKEHUS
U3Y4YEHHBIX TEOpPUM M THUIIOTE3; ONMUCHIBATH U JAEMOHCTPALlMOHHBIE W CaMOCTOSITENIBHO
NPOBEICHHBIC OKCIEPUMEHTHI, HCIOJIB3YS I OSTOTO0 PYCCKUH SI3BIK M S3bIK  (PHU3HKH,
KJaccu(uUUpoBaTh U3y4CHHbIE OOBEKTHI M SIBICHUS; JI€J1aTh BBIBOJBl U YMO3AKIIOYEHUS W3
HaOJIIOA€HUH, M3Y4YEHHBIX (DU3MYECKMX 3aKOHOMEPHOCTEW, IPOrHO3UPOBaTh BO3MOXHBIC
pe3yabTaThl; CTPYKTYpUPOBaTh M3YYEHHBIH MaTepHall; HHTEPIPETHPOBATH  (HUZNYECKYIO
UHPOPMALIMIO, MONYYCHHYIO U3 JPYTUX HCTOYHUKOB; MPUMEHATh NPUOOPETCHHBIE 3HAHUS 10
¢u3uke A8 pelIeHUs NPAaKTUYECKMX 3a7ay, BCTPEYAIOIIMXCS B IIOBCEAHEBHOM JKU3HU, VIS
0€30IIaCHOTO  HMCHOJB30BaHUS ~ OBITOBBIX ~ TEXHUYECKHX  YCTPOMCTB,  PalIOHAIBHOTO
IIPUPOJOUCIIONB30BAHNS U OXPAHBI OKPYXKAIOIIEH CPEBI.

® B IIEHHOCTHO-OPHEHTAIlMOHHOM cdepe: aHaJIu3UpOBaTh M OLEHUBATh IOCIEACTBUS IS
OKpy’Karoliel cpelpl ObITOBOM M IPOU3BOACTBEHHON JEATENbHOCTH 4YEJOBEKa, CBA3aHHOM C
UCIIOJIb30BaHUEM (DPU3UYECKHUX MPOLIECCOB.

e B TPyI0BOii chepe: MPOBOIUTH (PU3HUECKUI IKCIIEPUMEHT.

e B chepe Pu3mUeckoil KyJabTYphl: OKa3bIBaTh IMEPBYIO MOMOIIb NPH TpaBMaX, CBA3aHHBIX C
71a00paTOpHBIM 000PYIOBAHUEM U OBITOBBIMM TEXHUYECKUMHU YCTPOMCTBaMHU.

Kone6anus n BoJIHBI.
Y4YeHUK HAy4YuTCs

L4 JaBaThb OIIPCACICHUA MTOHATHUH: QJICKTPOMAruuTHas BOJIHA, 66ry111a51 rapMOHHUYCCKas
SJICKTPOMAruuTHasA BOJIHA, IIJIOCKO-TTIOJIAPHU30BaHHAA (I/IJII/I JIHHGfIHO-HOJI?IpPBOB&HH&?[)
QJICKTpOMAaruruTHas BOJIHA, IINIOCKOCTD ITOJIAPpHU3allun SHGKTPOMaFHHTHOﬁ BOJIHBI, q)pOHTBOJ'IHbI, JIyd,
PaaruoCBA3b, MOAYJIALUA U ACMOAYJIAIWA CUTHAJIA, aMIUIUTYyHAad U 4aCTOTHAsA MOAYJIALIUA,
(1)I/I3I/I‘leCKI/IX BCJIMYUH: JJIMHA BOJIHBI, ITIOTOK SHCPIUH U INIOTHOCTD ITOTOKA SHEPTHUU
SHGKTpOMaFHHTHOﬁ BOJIHbI, MFHTCHCHUBHOCTD BHCKTPOMaFHHTHOﬁ BOJIHBI,

L 00BACHATH 3aBHCUMOCTH HHTCHCUBHOCTU BHGKT”pOMaFHI/ITHOﬁ BOJIHBI OT YCKOPCHUA
I/ISJ'Iy‘IaIOH_[eﬁ 3apH)KeHHOﬁ YaCTHULbI, OT paCCTOAHUA 1O UCTOYHUKA U3JTYYCHHUA U €TO YaCTOThI;
OIIMChIBATb MCXAaHU3M JJaBJICHUA 3HeKTp0MaFHI/ITHOI>’I BOJIHBI,

° KJIaCCI/I(l)I/II_II/IpOBaTB AUaIa3oHbl HaCTOT CIICKTPaA 3JICKTPOMATrHUTHBIX BOJIH;

L4 OITMCBhIBATDH OIIBIT ITO c6op1<e HpOCTGfII.HGFO paauornepeaaTinKa U paiuonnpueMHUKa,
YuyeHuk MOJYYIUT BO3SMOKHOCTD HAYIUTHCH:

L HCIIOIL30BaTh 3HAHUS 00 QJICKTPOMArdHuTHBIX SIBJICHUAX B IMOBCEAHEBHON KH3HHU JJIsL

oOecrieyeHns O€30MaCHOCTH MPH OOpallleHHH ¢ IpUOOpaMu U TEXHUYECKUMH YCTPOWCTBAMHM, IS
COXpaHEHMs 370pPOBbsl U COOJIIOEHUS HOPM HKOJIOTHUECKOTO TOBEICHUS B OKpY’Kalollel cpele;
IPUBOIUTH TIPUMEPHI BIHUSHUS dJICKTPOMATHUTHBIX M3JIy4YSeHHI HA )KUBBIE OPTaHU3MBL,

o pa3nuyaTth TpPaHMUIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TOHUMATh BCEOOIIUt
XapakTep (QyHIAMEHTAJbHBIX 3aKOHOB (3aKOH COXpAaHEHHsS JJIEKTPUYECKOro 3apsnaa) |
OTPaHUYEHHOCTh HCIOJb30BAHUS YACTHBIX 3aKOHOB (3akoH OMma ans ydacTKa LENH, 3aKOH
Jxoyns-Jlenma u ap.);

o UCMOJIb30BaTh MPUEMBI NMOCTPOEHUS (U3NYECKUX MOJeNeH, moucka u (GpopMyIupoBKU
JIOKa3aTelbCTB BBIIBUHYTBIX THIOTE3 M TEOPETUYECKHUX BBIBOJIOB HA OCHOBE 3MITMPUYECKH
YCTaHOBJIEHHBIX (DAKTOB;

o HaXO/JUTh aJIEKBATHYIO TPEIJIOKEHHOM 3anade (u3MUecKyro Mojeib, pa3peuiarb
npoOiieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUW 00 JIIEKTPOMArHUTHBIX SBIEHUSX C
HCIIOJIb30BaHUEM MAaTeMaTHYeCcKOro arnrapara, Tak U Mpu IOMOIIHU METOJI0B OLIEHKH.

Ontuka



Y4eHUK HAYYUTCH:
° JlaBaTh ONpEeIeICHNUs IOHATHIA: IepeAHUN (POHT BOJIHBI, BTOPHYHBIC MEXaHUUYECKUE BOJIHBI,
MHHUMOC€ U HGfICTBHTeJILHOG I/I306pa)KGHI/I$I, MMPECIOMJICHUC, ITOJTHOC BHYTPCHHCC OTPAXKCHUC,
JUCTIepCHUs CBETa, TOUYEUHBIN UCTOYHUK CBETA, JINH3A, (hOKaTbHAsI IJIOCKOCTh, aKKOMOJIAIHS, JTyTIa;
(I)I/I?;I/I‘-IGCKI/IX BCJIMYMH: YIroJI HaJACHUs, YI'OJI OTPaXXCHUA, YIrOJI IPCIIOMIICHHA, a6COHIOTHLIﬁ
MOKa3aTeNb MPEJIOMIICHHUS CPEJIbl, YTOJI MOJHOTO BHYTPEHHETO OTPaXEHHUS, MPEIOMIISIFOIIMNNA yToJl
IIPU3MBEI, JIMHEWHOE YBCJINYCHHUC ONTHYECKOM CHUCTCMBbI, OIITUYCCKAA CUJia JIMH3bI, ITIOTICPCYHOC
YBEJIMYEHHUE JIMH3bI, PACCTOSHUE HAMIYYIIeTO 3PEHHUS, YIIIOBOE YBEIUUYCHUE;
L4 Ha6JIIOI[aTB N UHTCPIIPECTUPOBATDH ABJICHHUA OTPAKCHUA U ITPCIIOMIICHUA CBCTOBBIX BOJIH,
SIBIICHHE TTOJTHOT'O BHYTPEHHETO OTPAXKEHUSI, SIBIICHUS TUCTIEPCHU; (DOPMYITHPOBATH TPUHIIHIT
[toifrenca, 3aKoH OTpa)KEHUs BOJIH, 3aKOH MPETOMIICHHUS,

° ONUCHIBATH OIBIT 10 U3MEPEHUIO MOKA3aTEeNs IPEIOMIICHUS CTEKJIA;
. CTPOUTH U300PAKEHUS U X0 JIydeH Mpu IPETOMIICHIH CBETa, N300pakeHUE TIpeIMeTa B
coOuparoIeil 1 pacCeUBarOIICH JIMH3aX;

. OTIPENICTIATH MOJIOKEHUS U300PKEHHS MPeIMETa B JIUH3E C MTOMOIIBIO (hOPMYIIbl TOHKOH
JINH3BI;

° aQHAIM3UPOBATH YEIOBEUECKUH IJ1a3 KaK ONTUYECKYIO CUCTEMY

. KOPPEKTUPOBATH C TIOMOIIIBIO OYKOB J€(DEKTHI 3pEHHUS; OOBSICHITH IPUHIIHIT JCHCTBUS

ONTUYECKUX MPUOOPOB, YBEIUUUBAIOIINX YTOJI 3pEHUS: JIYIy, MUKPOCKOII, TEIECKON; MPUMEHSThH
MOJIyYEHHbIE 3HAHUS ISl pEICHUS] TPAKTUYECKHX 3a/1ay.

. JIaBaTh OINPE/IENICHUs MOHATUN: MOHOXPOMATHYECKask BOJIH, KOT€PEHTHBIE BOJIHBI U
UCTOYHUKHU, UHTEP(EPEHIINS, TPOCBETICHUE ONTUKH, Tudpakius, 30Ha Openens; Gu3nIecKux
BEJIMYMH: BPEMs U JUTHHA KOTePEHTHOCTH, TEOMETPUIECKas pa3HOCTh X0/1a HHTEP(PEepUPYIONTIX
BOJIH, IEPUOJ U pa3peliaroias CiocoOOHOCTh AUPPaKIIMOHHON PEIIETKH;

o Ha0JII0/1aTh U UHTEPIIPETUPOBATH PE3YJIbTAThI (ONUCHIBATD) IEMOHCTPALIMOHHBIX
HKCTIEPUMEHTOB T10 HAOJIOJICHUIO SIBJICHUH HHTep(epeHInn 1 Au(paKIiuy CBeTa;
o ¢dopmynuposath npuHMI [ toiirenca—®penens, ycI0BUsI MUHUMYMOB U MaKCUMYMOB IIpU

UHTEpEPEHIINH BOJIH, YCIOBHS JU(PPAKIMOHHOTO MUHIMYMa Ha IEJIU U TJIaBHBIX MAKCUMYMOB TIPH
TU(PaKLUU CBETA Ha PELIETKE;

. ONMCHIBATh IKCIEPUMEHT 0 U3MEPEHUIO JJIMHBI CBETOBOM BOJIHBI C ITOMOILBIO

TG PaKIIMOHHOMN PEeIIeTKH;

. OOBSACHATH B3aMMHOE YCHJIEHUE U OCJIa0JIEHHE BOJIH B IPOCTPAHCTBE;

. JIeJIaTh BBIBO/IBI O PACIOI0XKEHUH MU(PAKIMOHHBIX MUHUMYMOB Ha 3KpaHe 3a OCBEUICHHON
LIEJIBIO;

. BBIOMPATH CITOCOO MOJIYYEHHSI KOT€PEHTHBIX HCTOUHUKOB; Pa3InyaTh JU(GPAKIIMOHHYIO

KapTUHY NpU AU(PpaKIUK CBETA HA LIENIM U Ha TU(PaKIIMOHHOMN pelIeTKe.
Y4eHHK NMOJIyYUT BO3MOKHOCTh HAYYHTBHCHA:

®  [IPUMEHATH NOJYYCHHBIC 3HAHMS IS PEIICHUS] IPAKTUYECKUX 3a1a4;

®  BJIAJCTb DKCIEPUMEHTAIBHBIMA METOJAMU UCCIIEI0BAHNUS;

®  CHCTEMaTU3UPOBATH IOJYYCHHBIC 3HAHUS U IIPUMEHSATD UX HA IIPAKTHUKE;

e B [I03HaBaTeNILHOW cepe: yMEHUEe pacKpbIBaTh Ha MpUMepax posib GU3UKU B (POPMUPOBAHUU
COBPEMEHHOM Hay4YHONM KapTHMHbBl MHpa M B IPAKTUYECKOM JEATEIBHOCTH YEJIOBEKa,
JEMOHCTPUPOBaTh Ha MPUMEPAxX B3aHUMOCBA3b MEXAY (PU3UKON W JIPYrMMH €CTECTBEHHBIMHU
HayKaMH; JlaBaTh OIpEAENCHUS M3YYEeHHBIM MOHSTHSIM; Ha3blBaTh OCHOBHBIE IOJOXKEHUS
U3YYEHHBIX TEOpUH M TUIIOTE3; ONMCHIBaTh M JEMOHCTPAlMOHHBIE M CaMOCTOSITENIILHO
NPOBEICHHBIE JKCIEPUMEHTBI, HCIOJIb3YS Ui OSTOTO0 PYCCKUH SI3BIK M SI3bIK  (PU3HKH;
KJIaCCU(UIIMPOBATh H3y4eHHbIE OOBEKTHl W SIBICHUS; JEJIaTh BBIBOJALI W YMO3AKIIOUEHHUS W3
HAOMIO/IEHUH, W3YYEeHHbIX (U3NYECKUX 3aKOHOMEPHOCTEW, MPOTHO3UPOBATH  BO3MOXKHbBIE
pe3yibTaThl; CTPYKTYpHpPOBAaTh HW3YYEHHBIH Marepuaig; HMHTEPIPEeTUPOBaTh  (PU3UUECKYIO
UHPOPMALIMIO, MOJYYEHHYIO U3 JPYTUX HCTOYHUKOB; NPHUMEHSATh NPHUOOpPETEHHBbIE 3HAHUS 10
¢usnke a7 peleHus MPaKTUYEeCKUX 3a/lady, BCTPEYAIOIIMXCS B IOBCEIHEBHOW >KWU3HH, IS



0€30IIaCHOT0  HMCHOJb30BaHUS  OBITOBBIX ~ TEXHWYECKHX  YCTPOMCTB,  paIllMOHAIBHOTO
HPUPOIONCIIONB30BaHNS U OXPAHBI OKPYKAIOIIEH CPEbl.

¢ B IICHHOCTHO-OPHCHTAIlMOHHOW cdepe: aHAIM3UPOBATH M OICHUBATh MOCIEACTBUS UL
OKpyXaromield cpeabl OBITOBOM M IPOM3BOACTBEHHOW [EATEIBHOCTH YEJOBEKAa, CBA3aHHOM C
UCIIOJIb30BaHUEM (PU3HUECKUX ITPOLIECCOB.

e B TpyI0BOii chepe: MPOBOIUTH (PU3HMUECKUI IKCIIEPUMEHT.

e B chepe Pu3mUecKOil KyIbTYphl: OKa3blBaTh MEPBYIO MOMOIIb MPU TPaBMaX, CBA3AHHBIX C

1a60paTOPHEIM 000PYIOBAaHUEM U OBITOBBIMU TEXHHUYECKUMHU YCTPOUCTBAMHU.

KBanToBbI€e sIBJIEHUS
Y4eHuK HAYUYNTCH:
® pAacCIiO3HABaTh KBAaHTOBBIC SIBIICHUS M OOBSCHATH HAa OCHOBE WUMEIONIMXCS 3HAHWUN OCHOBHEIE
CBOMCTBA WM YCJIOBUS TMPOTEKAHUS] OSTUX SBJICHUW: €CTECTBEHHAss M HMCKYCCTBEHHas
PaaMOaKTUBHOCTb, O-, - ¥ Y-U3Ty4eHUs, BOSHUKHOBEHHE JTUHEHYATOrO CIICKTPa U3Ty4eHUSIATOMA;
® ONHCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHUS, WCIONB3Yys (PU3UUYECKUE BEIIMYUHBI: MAacCOBOEC
YHCIIO0, 3apsAJ0BOE YHCIIO, TIEPUOJ TOJypacmana, dHeprus (OTOHOB; MPU OMHCAHUH TPABUIHHO
TPaKTOBaTh (PU3MYECKHII CMBICI HCIOIB3YEMbIX BEIUYMH, HUX OOO3HAYEHHS U EIUHHIIbI
U3MEPEHUS; HAaXOMUTh (DOPMYIIBI, CBS3BIBAIONINE JAHHYIO (HU3WYECKYIO BEIWYHHY C JPYTUMHU
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHHE (PU3HUECKON BEJIMYNHBI,
® AHAIM3WPOBATh KBAHTOBBIC SIBJICHUS, HCIIONB3Ysd (U3NYCCKUE 3aKOHBI M TIOCTYJATBI: 3aKOH
COXpaHEHUS PHEPTrUH, 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3apsia, 3aKOH COXPAHEHHUS MaCCOBOTO
YHClla, 3aKOHOMEPHOCTH W3JIyUYE€HHs M TOTJIOUICHHS CBETa aTrOMOM, IpPU OSTOM pPa3inyaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA M €70 MAaTEMATHIECKOE BBIPAKCHHUE;
® paziIuyaTh OCHOBHBIC NMPU3HAKU IUIAHETAPHON MOJENU aTOMa, HYKIOHHOW MOJEIH aTOMHOTO
saJpa;
® [IPUBOJAUTH MPUMEPHI MPOSABICHUS B NPHUPOAC U  INPAKTUYECKOTO  HCIOJIH30BaHUS
PaIuOaKTUBHOCTH, SIAEPHBIX U TEPMOSJIECPHBIX PEAKIIUN, CIEKTPATILHOTO aHAIH3A.
e (hU3MYCCKUX BEIUMYHMH: padoTa BBIX0JIa, KpacHas rpaHuia Gotodddekra, SHEPTrus HOHU3ALHH;

® DPa3bACHATH OCHOBHBIE I10JIOKEHHUS BOJIHOBOW TEOPUH CBETA, KBAHTOBOM rumnoressl I1nanka,
TEOpUHU aTOMa BOJOPOAA;

e (GopMynHpOBaTh 3aKOHBI TEIIOBOro M3ny4yeHus: Buna u Crepana—bosbiiMaHa, 3aKOHBI
doroaddekra, cooTHomIEHNs HeonpeaeneHHocTel I elizen6epra, moctynatsl bopa;

® OLEHUBATH JUIMHY BOJHBI Jie bpoiiis, COOTBETCTBYIOLLYIO JBUKEHUIO DJIEKTPOHA, KHHETUYECKYIO
9HEPrUIo AEKTPoHa MpH HoTodPPeKTe, ATUHY BOJIHBI CBETA, UCITyCKAEMOI'0 aTOMOM BOJIOPO/Ia;

e ONUCHIBATh NPUHIUIHAIBHYIO cXeMy ombiTa Pesepdopia, npeanokuBIIero miaHeTapHyo
MOJIEJIb aTOMa;

e OOBACHATH NPUHIIMI JEHCTBUS J1a3epa;

® CpaBHUBATh U3JIyYEHHUE Ja3epa C U3JIy4YEHUEM JPYTUX UCTOYHUKOB CBETA. 1aBATh OIIPEICIICHHUS
HOHATHI: TPOTOHHO-HENUTPOHHAS MOAETb sI/Ipa, U30TOIbI, PaIMOAKTUBHOCTS, alb(a- u O6eta- pacnasm,
raMMma-u3JIy4eHHe, HCKyCCTBEHHAsl PaJIMOAKTUBHOCTb, LIEMTHAS PEAKLUs JEICHUS, IACPHBIAPEaKTOp,
TEPMOSIIEPHBIN CUHTE3; (PU3MUECKUX BEIMYMH: y/IeIbHask SHEPTUs CBsI3H, IEPUOJI MoJIypacnaja,
AKTUBHOCTH PaJMOAKTUBHOIO BEUIECTBA, YHEPreTUUECKUI BBIXOJ SIIEPHON peaKkInu, K03 PUIreHT
pPa3sMHOKEHUsI HEUTPOHOB, KpUTHYECKAs Macca, J103a MOTJIOUIEHHOT0 U3Ty4eHUs, KO3 PHUIUEHT
Ka4yeCTBa,

® OO0BACHATH NPUHLUN JEHCTBUS SIEPHOTO PEAKTOPA;

® 00BACHATH CIIOCOOBI 0OecTieueH s 6€30MacHOCTH epHBIX peakTopoB 1 ADC;

® IIPOTHO3MPOBATH KOHTPOIUPYEMBIN €CTECTBEHHBIN paualliOHHbIN

e (QoH, a TaKKe palHOHAIbHOE MPHUPOAONOIb30BaHUE MPU BHEIPEHUU YIPABISIEMOrO
tepmosiaepHoro cunresa (YTC).

® J1aBaTh ONPEIEIICHUS MOHITHIA: 3JIeMEHTapHbIE YaCTUIIbI, (DyH/IaMEHTAIbHbBIE YACTHUIIBL,
AQHTUYACTUIA, AHHUTWIIALIMSA, JIETITOHHBIN 3apsijl, HEPEHOCUNK B3aUMOJIEHCTBUS, OapHUOHHBIH 3aps/,
aJIpOHBI, JIETITOHBI, ME30HBI, 0aPUOHBI, TUIIEPOHBI, KBAPKH, TTFOOHBI;

e KJIacCU(PUIMPOBATH dJI€MEHTApHbIEC YaCTUIIbI, TOIpa3/Aeisis X Ha JIEITOHBI U aJPOHbL;



e (opmynupoBaTh npuHUKT [laynu, 3aKOHBI COXpaHEHUS JIEITOHHOTO U OApUOHHOTO 3apsI/IOB;
® OINUCHIBaTh CTPYKTYPY aJPOHOB, LIBET U apoMaT KBapKOB; MPUBOAUTH IPUMEPHI ME30HOB,
TUIIEPOHOB, INIFOOHOB.
Y4yeHHMK NOJIyYHUT BO3MOKHOCTh HAYYHThCSH:
® JICIIOJIb30BATh MOJYYEHHBIC 3HAHUS B MOBCEIHEBHOW XH3HHU MpU OOpalleHUH ¢ TMpUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM (CUETUYMK HMOHM3UPYIOLIMX YACTHL, JO3UMETp), ISl COXPAHEHUS
3JI0POBbsSI U COOJIIOJICHUS HOPM IKOJIOTUYECKOTO MOBEICHUS B OKPY>KAIOLIeH cpee;
® COOTHOCUTH SHEPIHIO CBA3HM ATOMHBIX sJIEp C Je(PEKTOM MACCHI;
® [IPUBOJUTH IPUMEPHI BIHUSIHUS PAJUOAKTUBHBIX M3JIyYEHUN HA JKUBbIE OPraHU3MbI; [IOHUMATh
IPUHIMI JEHCTBUS J03UMETPA U PAa3IN4aTh YCIOBUS €0 UCIOIb30BaHUS;
® [IOHMMATh OSKOJOIMYECKHE MpoOJeMbl, BO3HUKAIOUIME IPU MCIOJIB30BAaHUHM aTOMHBIX
AIIEKTPOCTAHLUH, U MYTH PELICHHUs 3TUX MPOOJeM, MEePCIEeKTUBBI MCIIOIB30BaHUS YIPABISIEMOTO
TEPMOSJIEPHOTO CUHTE3A.
JJ1eMeHThI ACTPOHOMMH

Y4eHUK HAYYUTCH:
e yKa3bIBaTh Ha3BaHMs Iu1aHeT COJIHEYHOM CHUCTEMBI; pa3anyaThb OCHOBHBIE IPU3HAKH CYTOYHOI'O
BpallleHHs 3Be31HOro Heba, ABrkeHust JIyHnsl, CoslHIa U IUIaHET OTHOCUTENIBHO 3BE31;
MOHUMATh Pa3InUMsl MEX/Y MeJIMOLEHTPUYECKON U F€OLIeHTPUUYECKON cCCTeMaMy MHpa;
MHTEPIPETHPOBATH PE3yNIbTaThl HAOMOAeHH Xa00i1a 0 pa30eraHny TalaKkTuK;
dbopMynmpoBath 3aK0H Xa00ia;
KJ1acCU(UIUPOBAaTh OCHOBHBIE IEPHUObI 3BOIIOLMHU Beenennoii nmocie bonpbioro B3pbiBa;
IIPEJICTaBIIATh I10CJIEI0BATEIbHOCTh 00pa30BaHus IEPBUYHOIO BellecTBa BO BeenenHoii;
OOBSICHATH MPOLIECC IBOIIOIUH 3BE3/1, 00pa30BaHus 1 HBOIOIUN COIHEYHON CUCTEMBI;

e ¢ noMoIiso Mojenu OpuaMana MpeACTaBIATh BOZMOXKHBIC CIICHAPUHU IBOJIIOIUMN BeeneHHoi
Oyaymiem.

Y4eHUK MoJIyYuT BO3MOKHOCTH HAYYUTHCH:

® yKa3bIBaTh OOIIME CBOMCTBA M OTIMYMS IJIAHET 36MHOM TPYIIbI U TIAHET-TUTaHTOB; MAJIbIX TE

ConHeyHOM cHCTeMbl M OONBIIMX IIAHET; II0JIh30BAaThCS KapTOW 3BE3JAHOr0 Heba mpu

HaOIIOAEHUSIX 3BE3IHOTO HEOA;

® pazMyaTh OCHOBHBIC XAapaKTEPHCTHKH 3BE3]l (pa3Mep, IBET, TEMIIepaTypa) COOTHOCHUTH I[BET

3BE3/IbI C €€ TEMIIEPATYpPOH;

® pa3nUYaTh TUMOTE3bI O MPOUCX0XKIeHUU COTHEYHON CHCTEMBI.

BbINyCKHUK HA Yrjy0JleHHOM YPOBHE HAYYMTCH:

— OOBSCHATh M aHAJTU3UPOBATh POJIb U MecTO (pU3MKH B (POPMHUPOBAHUHM COBPEMEHHOW Hay4HOM
KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTUH, B TPAKTUYECKON JeSITEITHbHOCTH
JIOAEH;

— XapaKTepPH30BaTh B3aNMOCBSI3b MEXKAY (PU3UKON U APYTUMH €CTECTBEHHBIMHU HAyKaMU;

— XapakTepu30BaThb CHCTEMHYIO CBS3b MEXIY OCHOBOIIOJIATAIOLUIMMM HAayYHBIMH HOHSATUSMHU:
IPOCTPAHCTBO, BpeMsI, MaTepus (BEIIECTBO, T0JIE), IBUKCHUE, CHIIa, DHEPTUS;

— TOHMMAaTh M OOBACHATH LEJIOCTHOCTh (PU3MYECKON TEOpHUH, pazauyaTh TpaHULBl ee
NPUMEHUMOCTH U MECTO B PSIY APYTHX QU3NICCKUX TEOPHIA,

— BIIQIETh NPUEMaMM IOCTPOEHUS TEOPETUUECKUX JI0KAa3aTeJIbCTB, a TaKXKe MPOrHO3UPOBAHUS
0coOeHHOCTEH TpoTeKkaHusi (U3WYECKUX SBJICHUH W TPOIECCOB HAa OCHOBE IOyYEHHBIX
TEOPETUYECKUX BBIBOJIOB M JOKA3aTEIbCTB;

—  CaMOCTOSITEIbHO  KOHCTPYHPOBAaTh  JKCIIEPUMEHTAIBHBIE  YCTAHOBKM  UISI  TPOBEPKH
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COIOTHYIO M OTHOCUTEJIBHYIO MTOTPELIHOCTH;

— CaMOCTOSITEIIFHO TIAHUPOBATH M IPOBOIUTH (PN3NIECKHE IKCIIEPHMEHTHI;

— pemarb NPaKTUKO-OPUEHTHPOBAHHBIE KAUYECTBEHHBIE W pacyeTHble (QHU3UYECKUEe 3alaud C
OTIOPOH KaK Ha M3BECTHBIC (DU3MUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJIENIH, TaK M Ha TEKCTHI C
U30BITOYHON MH(OpMAIHEH;

— OOBSCHATH TpAHWIBI TNPUMEHEHHUS W3YYCHHBIX (QH3MUECKUX MOJENIeH TpU  peIIeHUH
(bU3NUECKUX U MEKIPEIMETHBIX 33/1a4;



— BBIJIBUTATh TUTIOTE3bl HA OCHOBE 3HAHUWS OCHOBOIOJATAIONMX (PU3NYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

— XapaKTepu30BaTh TII00ATbHBIC MPOOIEMBI, CTOSIIME TEPe]l YeTOBEUSCTBOM: JHEPreTUUYECKUE,
CBIPBEBBIE, PKOJIOTMYECKHE, M POJIb (DU3UKHU B PEIICHUH 3TUX MPOoOIeM;

— OOBSACHATH TPUHIUIBI PaObOTBI M XapPAKTEPUCTUKUA HW3YYCHHBIX MAIWH, NPUOOPOB U
TEXHUYECKUX YCTPOICTB;

— OOBSCHATH YCIIOBUS MPUMEHEHHUS (PU3MYECKHX MOJAENeH MpH pemeHur (HU3MYecKux 3ajaad,
HAXOUTh a/ICKBaTHYIO MPEAJIOKEHHOM 3aaue (pU3nUecKyro MOJellb, pa3peliaTh npodieMy Kak Ha
OCHOBE UMEIOLIUXCS 3HAHUM, TaK U MPU MTOMOILIA METO/I0B OIIEHKH.

BeinycKHUK Ha yriry0JIcCHHOM YPOBHE IOJIYYUT BO3MOKHOCTh HAYYHThCH:

— MPOBEPATH SKCIEPUMEHTAIBHBIMU CPEJICTBAMHU BBIIBUHYThIE THUIIOTE3bl, (POPMYIHpPYS LEIb
UCCIIEIOBaHMSI, HA OCHOBE 3HAHHSI OCHOBOIIOJIArAOIUX (PU3NYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;
— OIHKCHIBaTh M AaHAJIW3UPOBATh IONYYEHHYIO B pE3ylbTaTe MPOBEICHHBIX (DU3HMUECKUX
HKCIIEPUMEHTOB HH()OPMAIIHIO, OTIPEICTATH €€ I0CTOBEPHOCTH;

— TOHMMAaThb M OOBSACHATH CHCTEMHYIO CBSI3b MEXKIy OCHOBOIMOJAralmolUMU Hay4YHBIMHU
MOHSTUSIMHU: IPOCTPAHCTBO, BpEMsi, MaTepHs (BEIIECTBO, M0JIE), ABUKEHUE, CUIIA, SHEPTHS;

— pemarb S3KCIEPUMEHTAJIbHbIE, KAaUECTBEHHbIE M KOJMYECTBEHHbIC 3a/aud OJIMMIIMAJHOTO
YPOBHSI CIIO)KHOCTH, HCIIONB3Ysl (DM3MUYECKHE 3aKOHBI, a TaKKe YPaBHEHUS, CBS3BIBAIOIIUC
buznuecKkue BeIUYUHBI,

— aHATM3HPOBATHh TPAHUIIBI TPUMEHIUMOCTH (PU3MYECKHUX 3aKOHOB, TOHMMATh BCEOOIINI XapaKTep
byHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

— (hopMyIHPOBATh U peIIaTh HOBBIE 33aJ]aU, BO3HUKAIOIINE B X0JI¢ Y4eOHO- MCCIIEeI0BATEIbCKON 1
MPOEKTHOM J1eATeIbHOCTH;

— YCOBCPHICHCTBOBATH HpI/I60pI)I U METOABI HCCICHOBAHUA B COOTBETCTBHUU C MMOCTaBJICHHOMN
3a/1a4yeif; — UCIOJIb30BaTh METO/IbI MAaTEeMAaTUYECKOTO MOJICIMPOBAHMS, B TOM YHCIIE MpOCTeine
CTATUCTUYECKHE METOMABI JIsl 00pabOTKH pe3ybTaTOB IKCIIEPUMEHTA.

CopepkaHue y4yeGHOro npeaMeTa
11 kaace

OCHOBBI 3JIEKTPOAMHAMHUKH (TMPOI0JIZKEHHUE)

MarnutHoe noJse. Bzaumopeiictsue TokoB. MarautHoe nosne. UHaykuust MarautHoro noist. Cuna
Awmrnepa. Cuna JlopeHuia. MarHuTHbIE CBOMCTBA BELIECTBA.

DJIeKTPOMarHuTHasi MHAYKOMsA. OTKpBITHE 3JIEKTPOMArHUTHOM MHAyKuuH. IIpaBuno Jlenua.
DIEeKTPOU3MEPUTENbHBIE TPUOOPHl. MarHUTHBIM TOTOK. 3aKOH 3JIEKTPOMATHUTHOW WHIYKIIUH.
BuxpeBoe snekrpuueckoe nose. CamonHAYKIUS. WHIYKTUBHOCTb. DHEPIrUsi MarHUTHOTO MOJS.
MarnuTHbIE CBOMCTBA BEIIECTBA. JJIECKTPOMArHUTHOE TOJIE.

JlabopaTropHblie padoThI:

HaOmronenre melcTBHS MArHUTHOTO IIOJISL HA TOK.

H3ydeHue SBICHUS JIEKTPOMAarHUTHOW MHTYKIIU Y.

Koned0anus 1 BOJTHBI

Mexannuyeckue KoJie0anusl. CBoOoguple  KOJIEOAHUSA. MartemMaTnueckuii MAasITHHUK.
lapmonnueckue konebanus. AMIUIMTYA, TEpUOA, dacToTa U (a3a KoneOaHuil. BeIHYXIEeHHBIC
koyieOanus. PesoHanc. ABTOKOJIEOaHHS.

DJIeKTPOMarHuTHble Kojebanus. CBoOOHBIE KOJIeOaHUs B KolebarenbHOM KoHType. [lepuon
CBOOOJHBIX JIEKTPHUECKHUX KojeOaHuil. BoiHyxkaeHHble koneOanus. [lepeMeHHbI 251eKTpuiecKuii
TOK. AKTHUBHOE COINPOTUBJIEHUE, €MKOCTh W HMHAYKTUBHOCTH B ILIE€MU IEPEMEHHOIO TOKa.
MomHOCTh B LIENM TMEPEMEHHOrO0 TOKa. Pe30HaHC B AJEKTpUYEeCKOW Ienu. ['eHepupoBaHue
suepruu. Tpancdopmarop. [lepenaya sneKTprUUECKON SHEPTUN.

Mexanuyeckre BoOJIHBL. [IpomonbHble W monepeuyHble BOJHBL.  JlnnmHAa BosHBL CKOPOCTH
pactpocTpaHeHHsl BOJHBL. 3BYKOBble BOJHBL MHTepdepenuuss BonH. [lpuanun [roitrenca.



Judpaxius BOJH.

DJIeKTPOMArHUTHbIE BOJIHBI. N3nyuenune 3JIEKTPOMArHUTHBIX BOJIH. CaoiicTBa
3JIEKTPOMAarHUTHBIX BOJH. [IpuHuun pagnocssasu. Moaynsauus u qeTekTupoBaHue. Paanonokanus.
Tenesuncnue.
JlaGopaTopHble padoThI:
Omnpenenenne yCKOpeHUs: CBOOOAHOTO MAZICHUs TIPU TIOMOIIH MasiTHUKA.
Onrtuka
Ckopoctp cBera. Ilpunnun I'rolireHca. 3akoH oTpakeHust cBera. (CBETOBBIE Jyuyd. 3aKOH
npesnomieHuss cera. llonmHoe BHyTpeHHee oTpaxkenue. Ilpusma. @opmyna TOHKON JIMH3BI
[Tonyuyenue wu3o0paxkeHuss ¢ MOMONIbIO JMH3BL. Onrtuueckue mnpuodbopel. Mx pazpemaromias
crocoObHocTh. (CBETO-3JEKTPOMAarHUTHbIE BOJIHBL. CKOPOCTh CBETa M METOIbl €€ H3MEpEHUs.
Hucnepcus ceera. Matepdepennus ceera. Koreperntnocts. Hudpakmus cera. Judpakumonnas
pemerka. [lonepeunocts cBetoBbix BOJH. [lomspusanus ceera. U3nydyenue u cnektpsl. [llkana
JIEKTPOMArHUTHBIX BOJIH.
OcHOBBI cTIENMATBHON TEOPUH OTHOCHTEIBLHOCTH
[loctynarsl Teopun OoTHOCUTENBHOCTH. IIpuHLIMII OTHOCHTENBHOCTH OlHIITEWHA. IlocTosIHCTBO
ckopoctn cBera. IIpocTpaHcTBO M BpeMss B CIHEHUAIBHOW TEOPUM OTHOCHUTEIILHOCTH.
PenstuBucrckas quHamuka. CBsi3b MacChl U SHEPTHUH.
JlabopaTopHblie padoThI:
N3mepenue nokazarens NpeJoMIICHHS CTeKIIa.
Omnpenenenne oNTUYECKOM CUITBI U (POKYCHOTO PACCTOSIHUS COOMPAIOIIEH TUH3HI.
H3mepenne cBETOBOI BOJIHBI.
Onenka nHGOPMAITMOHHON €MKOCTH KOMITAKT-IUCKA.
HaburoieHune cromHoro 1 JMHEHYaToro CreKTposB.
KBanToBas ¢puzuka
CseroBble KBaHThI. TeroBoe uznyudeHue. I[locrosinnas Ilnanka. ®otorddexr. YpaBHeHHE
Onnmreitna 1 porodddexra. Doronst. Onbite Jlebenesa n BaBuiosa.
ATtomHas ¢usuka. Ctpoenue atoma. Onbitel Pesepdopna. Kantoseie nocrynarsl bopa. Monens
aroma Bojopoaa no bopy. Tpyanoctu teopun bopa. KBantoBas mexanuka. ['unoresa ne bporns.
CootHomenue  HeompeneneHHocte  ['eifsenOepra.  KopmyckynasipHO-BOJIHOBOW  Tyanu3M.
Hudpakius >51ekTpoHoB. JIazepsl.
®du3nKka aToMHOro saApa. MeToasl perucTpanuu 3JIEMEHTApHBIX dYacTull. PannoakTuBHBIE
npeBpalieHys. 3aKOH PaJuOaKTUBHOIO paclaja U ero CTaTUCTHYecKuil xapaktep. IIpoToHHO-
HEUTpPOHHAs MOJIeNb CTPOEHUs aTOMHOrO siapa. Jlepekt Macc W Heprus CBA3M HYKJIOHOB B sJpe.
Henenune u cunres siaep. Anepuas snepreruka. Gusuka snemeHTapHbix vactuil. CTaTUCTHYESCKUIMA
XapakTep MPOLECCOB B MUKPOMUPE. AHTUYACTHILIBI.
Crtpoenue u 3BoI0nus BeesrenHoit
Crpoenue Conneunoit cuctemsl. Cucrema 3emnst — Jlyna. ConHie — Onukaiiimias K HaM 3Be3Ja.
3Be3bl U UCTOYHUKHU UX dHeprun. CoBpeMEHHBIE MPECTABICHUS O MPOUCXO0KIEHUU U 3BOJIOLUU
Connua, 3Be3, ramakTuk. [IpuMeHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHHS MPHUPOJBI
KOCMHYECKHX OOBEKTOB.
3Hayenue QU3NKH JJI1 IOHUMAHUS MUPA U PA3BUTHS NPOU3BOAUTEIbHBIX CHJI
Enunas ¢usmdeckas kaptuHa mupa. OyHIaMeHTaNbHBIE B3auMoOJeHCTBUSA. Du3WKa W HAy4HO-
TeXHUUeCKas peBoionnsa. Ou3uka u KyJIbTypa.



TemaTn4yeckoe IJIAHKPOBAHME

11 xknacc
Ne | HaumeHoBaHue pa3aena KounvecTBO 4acos
n/n
1 OCHOBBI NIEKTPOAUHAMUKHI 20
2 Konebanus 1 BOTHBI 40
3 Orntuka 32
4 KBanToBas ¢uzuka 31
5 3Havenue pU3MKK 17151 O0BSICHEHHSI MUPA U Pa3BUTHUS 2
POM3BOIUTENBHBIX CHII 00IIIECTBA
6 Ctpoenue u 3Bosronus BeenenHoi 15




Kaneﬂ,qapl-lo - TeMaTH4YE€CKOeE IIJIAHUPOBAHHE.

11 knacc
Ne Pa3nen, tema KoauuecTBO 9acoB
OCHOBBI JIEKTPOIMHAMHUKH 20
1 [Uncrpyxrax no Th. MaruutHoe nosie. IHAYyKIIMS MarHuTHOTO I10JIS 1
2 |Cuna Ammepa 1
3 [[Ipumeps! pemenus 3anad no reme: Cuna Ammepa 1
4 |JlaGopaTopHas padora Nel. HaGmronenue n1ecTBUSI MArHUTHOTO 1
oy Ha ToK. MHcTpykTax o Th
5 |Cuna Jlopenna 1
6 |Pemenwue 3agay mo TeMe « MarHuTHOE MOJIE 1
7 [MarHuTtHbIe CBOICTBa BEILLIECTBA 1
8 |Pemenue 3aau no TeMe« MarHuTHoe mose» 1
9 |0606mamul ypoK 1mo TeMe «MarHuTHOE ToJIe 1
10 [KonTpoabHasi pa6ora Ne 1. MaruuTHOE 1ose 1
11 [OnexTpomarHuTHas UHIYKIUS. MarHUTHBIN TIOTOK 1
12 | Hampamnenue naayKnnoHHOTO ToKa. [Ipasmio Jlenna 1
13 [3axkoH JEKTPOMAarHUTHOW MHAYKIMH. BUXpeBoe 21eKTpruIecKoe 1
110J1e
14 JlabGopatopHuasi pab6ora Ne2 V3ydeHune sBICHHS dJIEKTPOMArHUTHOM 1
uHaykuuu. Mactpykrax no Th
15 DJIC uHAYKIHMH B IBYOKYIITUXCS MPOBOHUKAX 1
16 |Camounnykums. MHIyKTUBHOCTD 1
17 |[OHeprust MarHUTHOTO TOJIA. 1
18 |O6o06maron it ypok 1mo TeMe « IIeKTpOMarHuTHAS WHITYKIIHSDY 1
19 KoutpoabHasi padora Ne 2 DieKTpOMarHUTHAS HHYKIIUS 1




Kose0anus v BOJHBI

40

20 |CB0OOHBIC U BBIHYK/ICHHBIE KOJICOAHUS. Y CJIOBUSI BOSHUKHOBEHUS 1
Kosie0aHuit

21 |[Iluramuka KojeOaTenbHOTO ABMKEHUs. | 'apMoHnYecKue Konebanus 1

22 |JlabopatopHasi padora Ne 3 OnpezeneHrue yCKOpeHusi CBOOOTHOTO 1
[aJeHus Ipyu oMoy MastHuka. Mactpykrax no Th

23 [DHeprus KojaedaTeIbHOTO JTBHKCHUS 1

24 BwiHyXacHHBIC KojeOanus. Pezonanc 1

25 [3auer no Teme «MexaHUYecKHe KOJICOAHUS 1

26 |CBOOOHBIC U BEIHYK/ICHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHUSI. 1
KonebaTenbHbIi KOHTYP

27 |Ananorus Mexay MEXaHM4YeCKUMHU U 3JIEKTPOMAarHUTHBIMU 1
KOJIe0aHUSIMU

28 |YpaBHEHHE, ONHMCHIBAIOIINE MTPOLIECCH B KOJIEOATEILHOM KOHTYpE 1

39 [[lepuoa cBOOOHBIX JIEKTPUUECKHUX KOJCOAHMI 1

30 |Pemenue 3amau mo reme « [leproa cBOOOIHBIX dIEKTPUIECKUX 1
KOJIe0aHu»

31 [[lepeMeHHBIH ATEKTPUICCKUN TOK 1

32 |AKTHBHOE, €MKOCTHOE, U HMHAYKTUBHOE CONPOTUBJICHHE B IEMU 1
MEePEMEHHOTO TOKa

33 |Pemenue 3agau no reMe «IlepeMeHHbIH 371eKTPUUECKUI TOK» 1

34 [Dnexrtpudeckwii  pe3oHaHc ~ Pemenwe  3amad Mo TEMe 1
«(DIIEKTPOMArHUTHBIE KOTEOaHUs»

35 [['eHepaTop Ha TpaH3UCTOpE. ABTOKOIEOaAHUS 1

36 [Pemenwue 3amad mo teme «DIEKTPOMArHUTHBIC KOJIEOaHHS 1

37 |[[eHepupoBaHHE dIEKTPUIECKON SHEPTHH 1

38 [TpanchopmaTopsl 1

39 [[IpousBoiacTBO, TMepenaya W  HUCIHOIB30BAaHUE DIEKTPHUYECKOH 1
PHEPTUU

40 [Pemenwue 3ayad o Teme «TpaHchopMaTopsD» 1

41 | Onucanue 1 0COOEHHOCTHU Pa3IMYHBIX BUJOB KOJICOAHUH 1

42 |0O600mamuii ypoK 1Mo TeMe « IJIeKTPOMarHUTHEIE KOTeOaHus» 1

43 |[KonTpoJsbHas padoTa Ne 3 DiIleKTpOMarHUTHBIC KOJICOaHHS 1




44 |MexaHuueckue BOJHBL. PacpocTpaHeHHnE MEXaHUUECKHUX BOJIH 1
45 |JInmuna BosHBI. CKOPOCTh BOJTHBI 1
46 |YpaBHenwue Oeryieid BOJIHEL. BoiHbI B cpeze 1
47 [3ByKOBbBIE BOJIHBL. 3BYK 1
48 |O600mIaromuii ypoK 1mo TeMe «MexaHu4IeCKIe BOITHBD 1
49 |BonHOBBIE BIEHUA. DIIEKTPOMArHUTHHIC BOJIHBI 1
50 [DkcmepuMeHTaIbHOE OOHAPYKEHUE U CBOMCTBA AIEKTPOMArHUTHBIX 1
BOJIH
51 [[I10THOCTH MOTOKA 3JIEKTPOMATHUTHOTO U3Iy4YEHUS 1
52 |[M3o6perenue paguo A. C. [TooBeM. [IpuHIHMIIEL pagroCBsi3n 1
53 Monynsamuss W jgerekTHpoBaHue. lIpocTeHmmii  AeTEKTOPHBIHA 1
PaIMOTIPUEMHHK
54 |Pemienue 3ajau Mo TeMe « JIeKTPOMarHUTHBIE BOJIHBI» 1
55 [PacnpocTpanenue paanoBosiH. Panuonokarus 1
56 | TeneBunenue. Pa3Butue cpencTs cBsi3u 1
57 |Pemenue 3ajau TeMe « DIEKTPOMArHUTHbIE BOJIHbBI 1
58 |KouTpoJubHas padoTa Ne 4. DeKTpOMarHUTHbIE BOJIHBI 1
OnTnka 32
59 |Pa3BuTHE B3IIIA]10B Ha IPUPOy cBeTa. CKOPOCTh CBETa 1
60 [[IpunHuummn I'roiireHca. 3akOH OTpaXkeHUs CBETa 1
61 [3akoH mpejoMIIeHUs CBeTa 1
62 |JIaGoparopHas padora Ne 4 M3mepeHune nmoka3aTelis IPeIOMICHUS 1
crexisa. Uacrpykrax no Th
63 | [lomHoOE OTpaxeHnue 1
64 |Pemenne 3a1a4 1o Teme «3aKOHBI OTPAKCHHS U TIPEITOMIICHHS 1
CBETa»
65 [JIunza 1
66 [[TocTpoeHune n300pakeHUH, TaBaeMBIX JTMH3AMH 1
67 |@otoanmapar. [IpoeKIMOHHBIH anmapaT
68 [[ma3. Oukwu. 3puTenbHble TPYOBI. Temeckon 1
69 |@opmysa TOHKOM JTUH3BI




70 ladopaTopnasi padora Ne 5. OnpeneneHue oONTHUESCKOW CUITBI U 1
(hoKycHOTO paccTosiHUs coduparorieit ma3bl. UHeTpykTaxk mo Th

71 |ucnepcus csera 1

72 |MuTepdepeHnns MEXaHUYeCKUX M CBETOBBIX BOJH 1

73 |HekoTopsle mpuMeHeHHsI UHTepPEpEHINH

74 |Tudpakuns MEXaHHUECKUX M CBETOBBIX BOJH 1

75 |qudpakuuonnas pemierka. JlaboparopHasi padora Ne 6 1
M3Mepenne 1irMHbl CBeTOBOM BOJIHBL. MHCTpyKTax 1o Th

76 [ladopaTopnasi padora Ne 7 OrieHka HHPOPMAITMOHHON €MKOCTH 1
KOMITakT-nucka. Mactpykrax o Th

77 |O6o06maromui ypok 1mo teme «CBEeTOBBIE BOJIHBI 1

79 [KoutpoJsbHasi padora Ne 5. CBETOBBIC BOJHBI 1

80 [3aKOHBI 3IEKTPOAMHAMMUKHN U IPUHLIUIT OTHOCUTEIbHOCTU 1

81 [[loctynarsl TEOPUH OTHOCHUTEIBHOCTH. PEISTHBUCTCKHI  3aKOH 1
CJIOKEHHSI CKOpOCTei

82 |3aBUCMMOCTH MacChl Tela OT CKOPOCTH €ro  JIBHXKCHHS. 1
PensiTuBHCTCKAs TUHAMUKA

83 |CBs3bp MEXIy Maccoil U SHEpTuei 1

86 |Pemenue 3amau 1o reMe «JIeMEHThI TEOPUU OTHOCUTEILHOCTHY 1

84 [3auet mo Teme « DNEMEHTHI TCOPUU OTHOCUTEIHLHOCTH 1

85 |Bunbl nznydennii. ICTOYHUKY cBETa 1

86 |CrexTphl U CTIEKTPaIbHBIN aHAIN3 1

87 |labopatopHasi padora Ne 8 «HaOmoieHue TMHeRYaThIX 1
criekTpoB». MHCcTpykTaxk nmo Th

88 [NudpaxpacHoe u yapTpapuoIETOBOE U3IyUYeHUs. PEHTTeHOBCKHE 1
Ty4qu

89 |[lIkama »7IeKTPOMArHUTHBIX U3ITYICHUI 1
KBanToBas ¢usnka 30

90 [Bapoxnenue kBaHTOBOU Teopun. DoTorPdexT

91 [Teopus portorddekra 1




92

DoToHEI

93

[Ipumenenue poTodddexra

94

/laBiieHnE cBETA

95

XMMHYECKOE IEHCTBUE CBETA

96

Perenue 3agau 1mo reMe « CBETOBBIE KBAHTEI)

97

O06o0maromuii ypok mo teMe « CBETOBbIC KBAHTHI»

98

KonTpoJsibHast pa6oTa Ne 6. CBETOBBIE KBAaHTBI

99

Omnsit Pezepdopna. SAnepHas moaens aTroma

100

KBaHTOBBIE IOCTYJIAThI Eopa. Mojaens aToma BOAOpOaa 110 BOpy

101

I/ICHYCKaHI/Ie U IIOTJIOMCHHUEC CBE€TAa aTOMaMU

102

BrinyxieHHO€E U3iydeHue ceera. Jlazepsl

103

O6o0marmuil ypok 1o TeMe «AToMHas PU3nKay

104

MeTo 16l HaOJIFOIEHUS U PETUCTPALIUN PAITUOAKTUBHBIX U3IIy4E€HUN

105

OTKpBITHE PaAHOAKTUBHOCTH. ATb(a-, 6eTa-, raMMa-u3IydeHHs

106

PanuoakTUBHEBIC IIpEBpalllCHUA

107

3aKoH PaaAruO0aKTUBHOI'O paciiaja. H30T018I

108

OtkpeiTHE HeiTpoHa. CTpoeHue aTOMHOTIO s1pa

109

3Hepr1/151 CBs3H ATOMHBIX AJCP

110

ﬂ,[[epHBIe pCaKknuu. 3HepreTI/I‘leCKI/Iﬁ BBIXOJ AACPHBIX peaKL{HfI.

111

Pemenune 3aga4 mo teme « @U3uKa aTOMHOTO sAapa»

112

I[eJ'ICHI/Ie AACP ypaHa. HeHHLIC AACPHBIC PECAaKIINN

113

SnepHblil peakTop

114

TepMO}II[epHLIC pCakunu. HpI/IMeHeHI/Ie SII[CpHOf/'I SHECPIrrun

115

HOJIy‘ICHI/IC PaaAOaKTUBHBIX U30TOIIOB U UX IPUMCHCHUC.
buonoruueckoe aelicTeue PaaAOaKTUBHBIX H3J'Iy‘-IeHPII>i

116

DTallbl pPa3BUTHA (1)I/I3I/II(I/I QJICMCHTAPHBIX YaCTUIL]

117

OTKpLITI/IC MO3UTpPOHA. AHTI/IqaCTI/H_U:I

118

O6o6maromuit ypok "Pa3Butue npeacraBieHuil 0 CTpOCHUH U




CBOICTBax BerecTna"

119 |[KonTpoabHasi padora Ne 7. KBanroBas ¢pusuka 1
3HavyeHue PU3UKHU I 00bSICHEHUS MUPA U PA3BUTHS 2
NMPOU3BOIUTEIbHBIX CHJI 00IIIECTBA
120 [Enunas ¢pusnyueckas KapTuHa MUpa 1
121 |CoBpemenHas pu3nyeckas KapTUHA MUPa 1
Ctpoenue u 3B0oI0Us BeeseHHoit 15
122 HebecHas chepa 1 KOOpJMHATHI HA HEl 1
123 |[IBmxenne CoHIIa CPEIU 3BE3]T 1
124 [3Be3nHOE HEOO 1
125 |3akous! Kennepa 1
126 (Onpenenenue paccrosHuii 10 Ten COTHEUHOW CUCTEMBI M Pa3MEpPOB 1
ATUX HEOECHBIX Tell
127 (Crpoenne COIHEYHOW CHCTEMBI 1
128 |Cucrema «3emis — JlyHax 1
129 | dusnueckas pupo/a IUIAHET U MAJIBIX TEJI COTHEYHOU CHCTEMBI 1
130 (Comurie 1
131 |®usnueckas nmpupoaa 38e3/1 1
132 |Haia I'anaktuka 1
136 | dpyrue ragakTukun 1
133 [[IpoucxoxaeHue U 3BOTIONNS TaJaKTHK U 3BE3]T 1
134 [[IpoucxoxaeHue iaHeT 1
135 DKusHb 1 pazym Bo Beenennoit 1
IloBTOpEHue 1
136 | KonrponbHas pabota 3a 11 kmacc 1




