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TlosicuuTenpHas 3amucKa

Pabouas mporpamma yuebHoro mpenmera « ®Pusmueckuil mpaxtukym» it 11B kiacca
COCTaBJIEHA C YYETOM CJIEAYIOIUX HOPMAaTUBHbIX JOKYMEHTOB U METOJANYECKUX MATEPUAJIOB!

. npukaza MunHoOpHayku Poccuiickoit ®enepanuu ot 17.12.2010 Nel897 «O6
YTBEpXKICHUH (eiepaIbHOro rocyJapCTBEHHOIO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO OOIIETo
oOpazoBanus» (B pell. mpuka3zoB MunoopHayku Poccuiickoit @enepanmu ot 29.12.2014 Nel1644, ot
31.12.2015 Ne 1577);

npuka3 MuHHCcTepcTBa mipocBenieHus Poccun ot 21 centsadps 2022 roga Ne 858
«O06 yTBepkaeHUH (enepantbHOr0 NepedHs YYeOHHKOB, JONMYIIEHHBIX K HCIOJB30BAHUIO TIPH
peanu3aluy  HMMEIOLUX TOCYIapCTBEHHYIO  aKKpeIuTalMio  o0pa3oBaTelbHBIX  IPOrpaMMm
HA4yaJbHOTO OOLIEro, OCHOBHOIO OOIIEro, CpeaHero oO0Iiero oOpa3oBaHMsI OpraHU3ALMIMMU,
OCYLLIECTBISAIONIMMU 00Pa30BaTEeNbHYIO A€ TEIbHOCTD;

npuka3 MunucrepctBa npocsemenus PO or 21 wutons 2023 roma Ne 556 «O6
YTIBEp)KIEHHH (peepanbHOro TepeyHs Y4YeOHHKOB, JONMYHICHHBIX K HWCIOJB30BAHUIO TIPU
peaiM3allii  UMEIOUIUX TOCYIAapCTBEHHYIO  aKKpEeOUTAIMIo0  00pa3oBaTelbHBIX  MPOTPAMM
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOmero oO0pa30BaHUS OpPTaHU3ALMSIMH,
OCYILECTBISIONIMMU  00pa3oBaTeNbHYI0 JACSITENbHOCTh M YCTAaHOBIEGHHUS MPEAEIBbHOTO CpOKa
MCTIOJIb30BAaHUS UCKIIFOYCHHBIX YICOHUKOBY;

npukaza MbOY «COIIl Ne 1» ot 29.05.2020 Ne 135 «O6 yTBep>KIeHUHU OCHOBHOM
o0pa3oBaTenpHOM MporpaMMel cpeaHero oodmero oopazoBanuss MbOY «COLI Ne 1y;

. npukaza MBOY «COII Ne 1» ot 21.08.2023 Ne 397 «O0 yrBepxkaeHuu ['ogoBoro
KajieHaapHoro yuebnoro rpaguka Ha 2023 /2024 yuebnslii ron MBOY «COII Ne 1y;

. npukaza MbBOY «COHI Ne 1» ot 07.06.2023 Ne 348 «O06 yTBepkaeHUU Y4eOHOTO
MJIaHa OCHOBHOTO 0011ero oopa3zoBanus Ha 2023 / 2024 yuebubiit roqn MBOY «COII Ne 1y;

. npukaza MBOY «COIII Ne 1» ot 14.05.2018 Ne 183 «O6 yrBepxnenuu [lonoxenus
o paboueii mporpamMmmMe yuebHoro mpeamMera, kypca MBOY «COIII Ne 1»;

Ha OCHOBAaHUM aBTOPCKOH paboueill mporpaMMbl NPEIMETHON JMHUM Y4€OHUKOB y4eOHO-
METOAMYECKOr0 KOMILIeKTa nmo ydeOHoMy mpenmery «®Pusuka» mms 11 kmaccoB aBTopa BL.A.
KacpsHoBa:

Hns peanuzanmu pabodeil MporpaMMbl HCTIONB3YeTCS y4eOHO-METOIWYECKHH KOMIUIEKT
@usuka 10 -11 kmaccsl aBtopa B.A. KacbsHoB, BkitoueHHbIH B DenepaibHbIl NepedyeHb
y4eOHUKOB, PEKOMEHAYEMBIX K MCIIOJIB30BAHHUIO MPHU peaU3alli UMEIOUINX TOCYIapCTBEHHYIO
aKKpeIuTaIui0 00pa3oBaTeNbHBIX MPOrpaMM HAa4yaJlbHOTO OOIEro, OCHOBHOTO OOIIEro, CpeaHero
oO1mero oopa3oBaHusl.

[koapHBINA Kypc PU3NKH — CHUCTEMOOOPa3yIOIINHA AJI1 €CTECTBEHHO-HAYUYHBIX MTPEIMETOB,
MOCKONIBbKY (DPU3MYECKHE 3aKOHBI, JIeKallue B OCHOBE MMPO3/aHUs, SBISIOTCS OCHOBOM CO
Jep>KaHusl KypcoB XMMHUH, OMOJIOTHH, Teorpapuu U acTpoHOMUU. PHU3UKA BOOPYKAET HMIKOJIHLHUKOB
HAyYHBIM METOJIOM TO3HaHUS, MO3BOJSIONIMM TOIy4aTh OObEKTUBHBIC 3HAHHUS 00 OKpYXKarolieM
MHpe.



OCOOEHHOCTAMU M3JI0KEHUS COACPIKAHUS Kypca SBISIIOTCS:

. €IMHCTBO W B3aUMOCBA3b BCEX pA3JENIOB Kak pe3yibTaT IOCIEeI0OBATEIbHOM
AeTalu3alui TPH U3YyYEHHH CTPYKTYpBI BelIECTBa (OT Makpo- 0 MHUKpomaciitaboB). B riase
«DJeMEHTBI aCTpOPU3UKH. DBOJIIOLIHS Bcenennoit» paccMaTpuBaeTcs obOparHas
MOCJIeIOBATEIBHOCTh OT MEHBIIMX MAacIITab0B K OONBIIMM, YTO OO0ECIeYMBaeT BHYTpPEHHEE
€IMHCTBO Kypca;

. OTCYTCTBHE JielleHusl (U3MKM Ha KIaccudyeckyro u coBpeMmeHHytro (10 ximacc:
CrielMabHas TeOpUsi OTHOCUTEIBHOCTH paccMaTpHUBaeTcCsl Beiel 3a MexaHukod HbroToHa kak ee
000011eHue Ha ciaydail JBHXKEHUS TEl CO CKOPOCTSIMM, CPaBHHUMBIMHM CO CKOPOCTbIO cBeTa; 11
KJIacC: KBAaHTOBAs TEOpPHUs OIPENENICT CHEKTPbl M3JIyYCHHS M TMOTJIOMICHUS BBICOKHX 4YacToT,
UCCIIEyET MUKPOMHUD)

. JOKa3aTeIbHOCTh ~ M3JI0KEHUS ~ MaTepuaina, Oasupymoliascs Ha  HPOCTBIX
MaTeMaTHYECKUX METO/JaX M KayeCTBEHHBIX OLIEHKaX (MO3BOJIAIOLIMX IOJY4YUTbh, Harpumep, B 10
KJIacce BBIPRKEHHUE JUISI CUJIbl TPEHHsI MOKOS M JUIl aMIUIMTYIbl BBIHY)XJIEHHBIX KojeOaHUH
MasTHUKA, OLEHUTb paJAuyC YEpHOM  JbIpbl; B 11 Kilacce OLEHUTH pa3Mep A1pa, IHEPIHUI0
CBSI3M JIEKTPOHA B aTOME U HYKJIOHOB B SIp€, KPUTHUECKYIO MAacCy ypaHa, BEJIM- YUHBI 3apsA0B
KBapKoOB, 4HCIIO 3Be3] B [amakTuke, mpuMmepHslid Bo3pacTt BceenleHHOM, napamerpsl BceneHnHol B
IJJAHKOBCKYIO 3II0XY, KPUTHYECKYIO IUIOTHOCTh BCENEHHOM, OTHOCHTENBHBIN IIEPEBEN BELIECTBA
HaJ aHTUBEIIECTBOM, Maccy JuHca, TemnepaTypy U npuMmepHoe Bpems cBeueHue CoHla, BpeMs
BO3HUKHOBEHHUS PEJIMKTOBOTO U3JIY4YEHHUS, IUNIOTHOCTh HEUTPOHHOM 3BE€3/Ibl, YUCIIO BHICOKOPA3BUTHIX
IUBWIM3AIUH BO BeeneHHoi);

. MaKCUMaJIbHOE HCIOJIb30BAHUE KOPPEKTHBIX (U3NYECKUX MoJeNell M aHaloruu
(mogemm: 10 xjmacc — MoAenum KpHUCTaula, »DJJEKTpu3auuMu TpeHueMm; 11 kmace —
CBEPXIIPOBOAMMOCTH, KOCMojorudeckas wmogens @Dpuamana, MoAenb INpOCTpaHCTBA, HC
KpUBJIEHHOTO TrpaBuTanueii; a”amoruu: 10 kmacc — JBMKEHMS 4YacTHL B OJHOPOJHOM
IPaBUTALlMOHHOM U 3JIEKTPOCTATHYECKOM MoJisAX; 11 Kjacc — pacnpocTpaHEeHUs MEXaHMUYECKUX U
AJIEKTPO - MarHUTHBIX BOJIH, 1aBJIEHUS UAE€AJIBHOTO U (POTOHHOTO ra3oB);

* 00CyX/1IeHHE IpaHull IPUMEHUMOCTH BCEX M3y4aeMbIX 3aKkoHOMepHocTel (10 kiacc: 3aKoHbI
Hrrotona, I'yka, Kynona, cioxxenust ckopocreit; 11 kmacc: 3akoH Owma, Kiaccuueckasi TEOpuUs
3JIEKTPOMArHUTHOTO M3Ty4EHUs) M MCIIOJIb3YeMbIX MOJENeH (MaTepualibHas TOUKa, U1€aJIbHBINA Ta3
UT. 1.);

. HCIIOJIb30BAaHNE U BO3MOXKHAsI MHTEPIPETALMs COBPEMEHHBIX Hay4HbIX NaHHBIX (11
KJIacC: aHM30TPONMs PETUKTOBOIO M3IIyYEHHs CBS3BIBAETCS C OOpa30BaHUEM ACTPOHOMMYECKHX
cTpykTyp (momoOHble wuccinenoBanus Jlkona Masepa u xopmka CmyTra ObUIM yIOCTOCHBI
Hob6enesckoit npemuu no ¢usuke 3a 2006 roxa), Ha MIECTH PUCYHKAX MPHUBEIEHBI B Pa3HBIX MacIITa
0ax 3D-kaptuHku BceneHHOW, MONMydeHHBIE 3a TMOCIAEAHHUE TOJBI C TMOMOINBI0 KOCMHYECKHX
TETIECKOTIOB);

. pacCMOTpEHHE TPUHIMUNA JEHCTBUS COBPEMEHHBIX TEXHMUYECKHX YycTpoicTB (10
KJIaCC: CBETOKOMHUPOBAILHON MaIlINHBI)

AIIEKTPOCTATUYECKOTO (PUIBTPA ISl OUUCTKU BO3yXa OT MBLIH, KJIaBHATYyphl KOMIIBIOTEPA,;
11 kmacc: meTekTopa METAJUIMYECKUX MPEIMETOB, MO€34a Ha MAarHUTHOW MOAYILIKE, CBETOBOJA),
MIPUKJIAHOE HCTOb30BaHue Qu3nueckux spieHui (10 kiacc: siBJIeHHE 3JIEKTPU3aLUU TPEHHUEM B
JaKTUIOCKONMY; 11 Kimacc: 3JeKTpuYecKoro paspsia B IJIa3MEHHOM JIUCILIEE);



. OOIIEKYJIbTYpPHBIN acreKT (PU3NYECKOTr0 3HAHUS, PeATU3alUs UACH MEXIPEIMETHBIX
cszeit (10 kmacc: cuMMETpHUs B MPHUPOJE U KUBOIUCH, ynpyrue aeopManuu B OHOJOTHUECKUX
TKaHAX, (U3MOIIOTMYECKOE  BO3JCHCTBHE  TEPErpy30K Ha  OpraHu3M, CYLIECTBOBaHHE
AJIEKTPUUYECKOro Toist y pbi0; 11 kiacc: ¢u3Mueckue MPUHLIUIBL 3pEHUs, OOBSICHEHHUE NPUYHH
BO3HUKHOBEHHUS DPAJUALMOHHBIX IIOSICOB 3€MJIM, BBIICHEHHE BKJIAJa pa3JIMYHBIX HCTOUYHUKOB
MOHU3UPYIOUIETO HU3IyYeHUsI B ECTECTBEHHBIH paJMallMOHHBIA (OH, HCIOJIb30BAHUE SIBICHUS
PaZMOaKTUBHOIO pacraja B M30TOMHOW XPOHOJOTHH, (POPMYIHpPOBKAa HEOOXOIUMBIX YCIOBHIA
BO3HUKHOBEHHUS OPTraHUYECKO KU3HU Ha IUIaHETE).

Cucrema 3aaHuil, IpUBEICHHBIX B yUueOHUKAX, HalpaBjieHa Ha (OPMUPOBAHNE TOTOBHOCTHU
U CIIOCOOHOCTH K CaMOCTOSITENIbHOW HMH(OPMAIIMOHHO-TIO3HABATEIILHONW JIEeATENLHOCTH, BKIOYAs
YMEHUE OpPHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(OpMAIMH, KPUTHUYECKH OLIEHUBATh U
MHTEPIPETHPOBATh HH(OPMAIMIO, TMOJYyYaeMyI0 W3 PAa3JIMYHbIX MCTOYHHKOB, YMEHHE CaMO
CTOATENIBHO OLICHUBATh U MPUHUMATH PELIEHUS, ONPEIEISIIOIINE CTPATETUI0 IOBEIEHUS, C YUETOM
IPaXJIaHCKUX U HPABCTBEHHBIX IIEHHOCTEHW, YyMEHUS MPUMEHSATHb 3HAHUSA AJ1 OOBSICHEHHS OKpPY
KAIOIMIMX SBJICHUM, COXPaHEHUS 3/I0POBbs, 0OecTieueHus: 6€30MacCHOCTH KU3HEACSITEIbHOCTH.

Kak B cogepxaHuu yuyeOHOro marepuana, Tak U B METOAMYECKOM armapare y4eOHUKOB
pealin3yeTcsl HallpaBJICHHOCTh Ha ()OPMUPOBAHME Yy YYAIIUXCS MPEAMETHBIX, METAlPEAMETHBIX U
JUYHOCTHBIX PE3YJIbTaTOB, YHUBEPCATBHBIX YUYCOHBIX ICHCTBHI M KIFOUEBBIX KOMIICTCHIMA. B
yueOHMKaxX MPHUBEJECHBI TEMBI IIPOEKTOB, UCCIIEIOBATEILCKAE 3a/1aHUs, 3aJaHNs, HAIIPABJICHHBIE Ha
dbopmupoBanre HHGOPMAIIMOHHBIX YMEHUH y4aluXCsi, B TOM YHCJIE TpU paboTe C AIEKTPOHHBIMHU
pecypcamMu U HHTEPHET - pecypcaMu.

CyliecTBeHHOE BHUMaHUE B Kypce yIelseTcss BONpOcaM METOIOJOTUH (PU3UKU U
THOCEOJIOTUH (OBJIaJIEHUIO YHUBEPCATIBHBIMH CIIOCOOAMHU IESATEILHOCTH Ha MPUMEpax BbIIBUKCHUS
TUNOTE3 s OOBSCHEHHsS HM3BECTHBIX ()AaKTOB M SKCIIEPUMEHTATBbHONW MPOBEPKM BBIIBUIaeMbIX
TUIIOTE3, Pa3paboTKe TEOPETHUECKUX MOJIeNIeH MPOLIECCOB WIIN SIBICHUH).

[lenu u3ydyenus (GU3MKU B CpeHEH IIKOJIE CIEAYIOLIHE:

. ¢bopMupoBaHue y o0OydaromMXcs YMEHUS BHJAETh M IIOHMMAaThb IIEHHOCTb
o0Opa3oBaHMsl, 3HAYMMOCTh (PU3UYECKOrO 3HAHUS ISl KaXKJOrO0 YEJIOBEKa, HE3aBHCHUMO OT €ro
npodeccuoHaNbHOM N1eATENbHOCTH; YMEHUN pa3inyaTh (akThl U OILIEHKH, CPAaBHUBATH OLICHOYHbIE
BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPHUSIMH OLICHOK, (POPMYIUPOBATh U 00OCHOBHIBATH COOCTBEHHYIO
MO3ULUIO;

. ¢dopmupoBaHue y OOYYaIOIIMXCS LEJIOCTHOTO TPEACTaBICHUS O MHUPE M POJIU
(GU3MKN B CO3/aHUM COBPEMEHHOW €CTEeCTBEHHO-HAyYyHOW KapTHUHBI MHUpPA; yMEHHs OOBSICHSTH
MoBeJIeHHE OOBEKTOB U MPOIIECCHl OKPY)KAIOWIEH EeHCTBUTENBHOCTH — MPUPOJHOM, COIMAIbHOM,
KYJIbTYPHOM, TEXHUYECKON CPEJIbl, UCIIONB3YS IJIsl 3TOro (PU3MUECKUe 3HaHUS;

. npuoOpereHue OO0y4aroUIMMUCS ONbITa Pa3HOOOpa3HOM JEeATENbHOCTH, OIbITa
MO3HAHUS M CAMOIIO3HAHUS; KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), HMEIOLIUX
YHHUBEpPCAJIbHOE 3HAUYEHUE ISl PA3IMYHBIX BUJOB JAESITEIbHOCTH, — HABBIKOB PELICHUS MpPOOJieM,
NPUHATHUS pelIeHHi, TOMCKa, aHau3a U 00- paboTKu MH(OPMAIMHM, KOMMYHUKATUBHBIX HAaBBIKOB,
HaBBIKOB M3MEPEHUH, COTPYAHUYECTBA, 3(P(HEKTUBHOIO U O€30IaCHOT0 UCIIOIb30BAHUS Pa3IMYHBIX
TEXHUUYECKUX YCTPOMICTB;

. OBJIQ/ICHUE CUCTEMOM Hay4HBIX 3HAaHMH O (PU3MUYECKUX CBOWCTBAX OKPYXKAIOIIEro
MHpa, 00 OCHOBHBIX (DM3WYECKUX 3aKOHAX U O CIOCO0aX HMX HMCIONB30BAHUS B MPAKTHUECCKOM
KU3HHU.



[INIAHMPYEMBIE PE3VJIbTATBI OCBOEHUA KYPCA

JIMYHOCTHBIMU pe3yibTaTaMu 00ydeHUs (PU3UKE B CPEIHEH MIKOJIE SIBIISIOTCS:

. B cepe OTHOIICHHUH 00yJarmuxcs K cede, K CBOeMy 3J0POBbIO, K MIO3HAHUIO Ce0s
— OpHEHTalus Ha JOCTHXKEHHE JIMYHOTO CYaCThsl, PEalU3alUI0 TO3UTUBHBIX >KMU3HEHHBIX
MEPCIEeKTUB, WHUIMATUBHOCTh, KpPEATUBHOCTb, T'OTOBHOCTh M CHOCOOHOCTh K JIMYHOCTHOMY
CaMOOMPEEIICHNUI0, CIIOCOOHOCTh CTaBUTh LEIU U CTPOUTH KU3HEHHBIC IUIAHBI; TOTOBHOCTH U
CIOCOOHOCTh oO0ecmeuuTh cebe UM CBOMM OJIM3KMM JIOCTOMHYIO J>KHM3Hb B Ipolecce ca
MOCTOSITEJIbHOM, TBOPYECKOM M OTBETCTBEHHOM JAEATEIBbHOCTH, K OTCTAaMBAHUIO JIMYHOIO
JOCTOWHCTBA, COOCTBEHHOTO MHEHUS, BhIpaOaThIBaTh COOCTBEHHYIO IMO3UIMIO IO OTHOIICHHIO K
OOIIIECTBEHHO-TIOJIMTUYECKAM COOBITHUSM TPOLUIOTO W HACTOSAIIETO HAa OCHOBE OCO3HAHHUA U
OCMBICIICHUS UICTOPHH, TyXOBHBIX IEHHOCTEH M JIOCTHIKEHUH HAIICH CTPaHBI, K CAMOPA3BUTHIO H
CaMOBOCITUTAHHUIO B COOTBETCTBUU C 0OIEUETIOBEUECKUMHU LIEHHOCTSIMH U HI€ajaMH TPakIaHCKOTO
oO11ecTBa; MPUHATHE U pealln3alus [IEHHOCTEH 30poBOro M 6e3o0macHOro odpasza *KHU3HHU, Oepex
HOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (U3MYECKOMY U
MICUXOJIOTHYECKOMY 3/10POBBIO;

. B cdepe oTHomeHWH oOywarommxcsi K Poccumm kak k Pomube (OrteuectBy) —
poccuiickas HUJEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUICKOM MJIEHTUYHOCTH B
MOJIMKYJIBTYPHOM ~ COI[MYME, YYBCTBO MPUYACTHOCTH K HMCTOPHKO-KYJIBTYPHOW OOIIHOCTH
poccuiickoro Hapoaa u cynb0e Poccun, marpuoTusM, roTOBHOCTh K ClyKeHHIO OTe4ecTBy, €ro
3allUTe; YBOXKEHHWE K CBOEMY Hapojy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHOMN, ropaoctu 3a
CBOM Kpaii, cBolo PoauwHy, mpomioe M HacTosllee MHOTOHAIMOHAIbHOrO Hapoja Poccuu,
yBa)KEHHE TOCYIapCTBEHHBIX CUMBOJIOB (TepO, (hiar, rTuMH); GOpMUpPOBaHUE YBAKEHUS K PYCCKOMY
SA3bIKy KaKk TOCYJapcTBEHHOMY s3bIKy Poccuiickoit ®epepanum, SBISIOUIEMYCS OCHOBOM
POCCUNCKON WIACHTUYHOCTHU U TJIaBHBIM (DaKTOPOM HAIMOHAIBFHOTO CAMOOTPEENICHNUS; BOCTUTaHHE
YBOXKCHHSI K KYJbTYpe, S3bIKaM, TPAIUIUSAM H OObIYasM HApOJIOB, MPOXKHUBAIOIINX B Poccuiickoii
denepanuu;

. B cepe OTHOIIEHUH OOydaroluxcs K 3aKOHY, TOCYJIapCTBY U K TIpaKIaHCKOMY
00IIIeCTBY — TPaXKJaHCTBEHHOCTb,

rpaKAaHCKasl TO3WIMS aKTHBHOTO W OTBETCTBEHHOTO YJI€Ha POCCHIMCKOro OOIIecTBa,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa U OOS3aHHOCTH, YBAKAIOIIETO 3aKOH U
MIPABOIOPSIOK, OCO3HAHHO MPUHUMAIOLIETO TPATUIIMOHHbIE HAIIMOHAIBHBIE U OOIIeUeIOBeUECKre
T'YMaHUCTHYECKHE W JIEMOKpPATHUYECKHUE [IEHHOCTH, TOTOBOTO K YYacTHIO B OOIIECTBEHHOW JKU3HH;
MpU3HAHUE HEOTUYYXKJAEeMOCTH OCHOBHBIX MpaB U CBOOOJI 4YEJIOBEKAa, KOTOpPbIE MPUHAAJIEKAT
KaKIOMY OT pOKIEHHS, TOTOBHOCTh K OCYILECTBICHHIO COOCTBEHHBIX MpaB U cBoOOa 6e3
HapyLIeHUs MpaB U CBOOOJ APYTUX JIUI, TOTOBHOCTh OTCTAaUBaTh COOCTBEHHBIE MpaBa U CBOOOJbI
YeloBeKa M IpaKIaHHHA COTJIACHO OOIIETPU3HAHHBIM IPUHLKIIAM W HOPMaM MEXIyHapOJIHOTO
mpaBa u B coorBercTBUM ¢ Konctutyrumeit Poccuiickoit @enepanuu, mpaBoBas U MOJUTHYECKAS
IPAMOTHOCTB; MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKH H
OOIIIECTBEHHON TPAaKTHKH, OCHOBAaHHOE Ha [Ualore KyJabTyp, a TaKXkKe pa3dudHbIX (opm
OOIIIECTBEHHOTO CO3HAHHs, OCO3HAHHE CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE; UHTEPHOPH3AIMS
LIEHHOCTEH JIeMOKpPAaTHUM U COLUUAIbHOM  COJNIMJAPHOCTH, TOTOBHOCTH K  JIOTOBOPHOMY
PEryJIUPOBaHHUIO OTHOILIEHUII B TPYIINE WIH COLMAIbHOW OpraHU3aliy; FTOTOBHOCTh 00yYaroIIUXCs
K KOHCTPYKTUBHOMY yYacTHIO B IPUHATHH PEUICHUM, 3aTparuBaroliMX IpaBa M HHTEPECHI, B TOM
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quciae B Pa3IUyYHBIX (popMax OOIIECTBEHHON CaMOOpraHM3alUHU, CaMOYIpaBJIeHUs, OOIIECTBEHHO
3HAYMMOH JIEATETBbHOCTH; MPHUBEP)KEHHOCTh HJIESIM HMHTEPHAIIMOHAIN3MA, JPYXObI, paBEHCTBA,
B3aMMOIIOMOIIM  HApOJIOB;, BOCIUTAaHHE YBAXHUTEIBHOTO OTHOWICHHS K HAIUOHAIBHOMY
JOCTOWHCTBY JIIOJICH, MX YYBCTBAaM, PEIUTHO3HBIM YOEKICHHSM; TOTOBHOCTH OOYYarOIIUXCs
OPOTHBOCTOSATh ~ HMJEOJOTHH  JKCTPEMH3Ma, HalWMOHaIM3Ma, KceHodoOuu,  KOppymumu,
JUCKPUMHUHALIMY 110 COLIMAIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HALIUOHAJIBHBIM IIPU3HAKAM U IPYTUM
HETraTUBHBIM COLIMATIbHBIM SIBIICHUSIM;

*B chepe OTHOIIEHUH OOYYarOUIMXCS C OKPYXKAIOIIMMU JIOJABMU — HPaBCTBEHHOE
CO3HAaHUME U TIOBEJIEHUE Ha OCHOBE YCBOCHHs OOIIEYEIOBEYECKUX IIEHHOCTEH, TOJIEPAHTHOIO
CO3HAaHUS M TIOBEICHHUS B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTH M CHOCOOHOCTH BECTH THAJIOT C
APYTUMH JIIOJIbMH, JOCTUTaTh B HEM B3aMMOINOHMUMAaHMS, HAXOAUTh OOIIME IENIM U COTPYAHUYATH
IUIE MX JOCTHXKEHUS; MPUHATHE T'YMAHHCTHYECKHUX IICHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE WU
IOOpO’KeNaTeIbHOE OTHOIIEHHE K JPYrOMYy 4YeJIOBEKY, €ro MHEHHIO, MHPOBO33PEHHUIO,
CIOCOOHOCTEH K COINEPEeXMBAHHUIO U (POPMUPOBAHUIO MO3UTHUBHOIO OTHOLICHUS K JIFOJSIM, B TOM
yuciae K JIMLIAM C OrPaHMYEHHBIMH BO3MOXKHOCTAMHU 3J0pPOBbS M HHBAIUIAM; OepekHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILEHHE K (U3MUECKOMY U ICHXOJOIMYECKOMY 3/10POBBIO
ApYTUX JIIOJeH, yMEHUE OKa3blBaTh MEPBYIO MOMOIIb; (HOPMUPOBAHHE BBIPAKEHHOM B MOBEJCHUU
HPAaBCTBEHHOM TO3WIMK, B TOM YHCIIE CIIOCOOHOCTH K CO3HATEIBHOMY BBIOOpY 100pa,
HPAaBCTBEHHOT'O CO3HAHMS WM TIOBEJCHUS HAa OCHOBE YCBOCHHS OOIICYEIOBEYECKHUX IEHHOCTEH U
HPAaBCTBEHHBIX UYYBCTB (YECTH, JOJTra, CIPABEIIMBOCTH, MHUJIOCEPIUS U APYKEIOOUs),
KOMIIETEHIIM COTPYJHHYECTBA CO CBEPCTHUKAMH, IETHbMH MJIAJIIETO BO3pacTa, B3POCIBIMH B
o0pa3oBaTeNbHON, OOILECTBEHHO-II0JIe3- HOM, Y4eOHO-HCCIEeI0BATENbCKOM, MPOEKTHOM U APYruxX
BUJIAX JI€ATEIIbHOCTH;

*B c(hepe OTHOILIEHUH OOyUalOIIMXCS K OKpY)KalolleMy MHpPY, K JKUBOH TPHUPOJE,
XYA0)KECTBEHHON KYyJIbTYpe — MMPOBO33pEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH, 3HAUUMOCTh HAYKH, TOTOBHOCTh K HAyYHO-TE€XHHUYECKOMY TBOPYECTBY, BIIaJIeHUE
JOCTOBEPHOM MH(pOpMannel 0 NepeaoBbIX JOCTIXKEHUAX U OTKPBITUSIX MUPOBOW M OT€UECTBEHHOMU
HAyKH{, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX 00 YCTpOWCTBE MUpa M 0OIIECTBA; TOTOBHOCTh U
CTIIOCOOHOCTh K 00pa3oBaHWIO, B TOM YHCJIE CaMOOOpa30BaHWIO, HA TPOTSHKEHHH BCEH JKHU3HU;
CO3HATEIIFHOE OTHOIIEHHE K HENpEephIBHOMY OOpa30BaHMIO KaK YCIOBHIO  YCIICUIHOH
npopeccCHOHAbHON M OOIECTBEHHOM JeATeNbHOCTH; 3KOJOruyeckas KyJabTypa, OepexHoe
OTHOIICHHE K POJHOM 3emile, NpUpOAHBIM OorarcTBam Poccuum M Mupa, NMOHMMAaHUE BIUSHUS
COLIMAJIbHO-9KOHOMHUYECKUX IPOLECCOB Ha COCTOSHUE IpPU- POJHOW U COLMANBHOM cpensl,
OTBETCTBEHHOCTHU 32 COCTOSIHME MPUPOAHBIX PECYpPCOB, YMEHHMH M HABBIKOB Pa3yMHOI'O MPHUPOJIO
MOJTb30BAHMS, HETEPIIMMOTO OTHOIICHUS K JCUCTBUSAM, MPHHOCSIIAM BpEA  SKOJIOTHH;
MpHOOPETEHUE OTBITAa IKOJIOTO-HAMPABIICH- HOW JIEATEIIFHOCTH; SCTETUIECKOE OTHOIICHUE K MUDY,
TOTOBHOCTB K 3CTETHYECKOMY 00YyCTPOMCTBY COOCTBEHHOTO OBITA;

*B cepe oTHOmIeHWI OOyJarmuUXcs K TPyAy, B chepe COIMaIbHO-PKOHOMUYECKHX
OTHOIICHUN — yBa)kKeHHE BceX (hOpM COOCTBEHHOCTH, TOTOBHOCTD K 3alllUTE CBOEH COOCTBEHHOCTH;
OCO3HaHHBIM BBIOOp Oyaymiedl mpodeccnn Kak TyTh M CIHOCOO peanu3alud COOCTBEHHBIX
’KM3HEHHBIX IUIAaHOB; TOTOBHOCTb OOYYalOMIMXCS K TPYAOBOM MPO(ECCHOHANBbHON IEATEbHOCTU
KaKk K BO3MOXXHOCTH ydYacTusi B PpEIICHWH JIMYHBIX, OOIIECTBEHHBIX, T'OCYIAapPCTBEHHBIX,
OOIIEHAIIMOHAIEHBIX TPO0JIeM; MOTPEOHOCTh TPYAWTHCS, YBaXKECHHE K TPYAYy W JIIOIIM Tpy.a,
TPYAOBBIM JIOCTHKEHUSAM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHE K Pa3HbIM



BUJAM TpPYIOBOW JEATENBHOCTH; TOTOBHOCTH K CaMOOOCITY>KMBaHHIO, BKIOYass oOyueHHe u
BBIIIOJTHEHUE JIOMAILIHUX 00sI3aHHOCTEH.

MertarnpenMeTHble pe3ynbTaThl 00ydeHHs (HU3UKE B CPEIHEH IIKOJIE MPEICTaBICHBI TPEMs
rpyInamMi YHUBEPCAIbHBIX YU€OHBIX ACUCTBUI.

PerynaruBHble yHUBEpcaIbHbIE yUeOHbIE IeHCTBUS

BhIyCKHUMK Hay4YHTCSA:

. CaMOCTOSITENILHO OIPENEsATh 1IeJIU, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H

B 00pa30BaTeNIbHOM I€ATEIbHOCTH U JKU3HEHHBIX CUTYaIUsX;
. OLICHUBATh PECYpChl, B TOM YHCIE BpEMsl U JPyru€ HEMAaTepUajbHbIE PECYPCHI,

HEOO0XOAUMBIE /IS TOCTHIKEHUS TIOCTABIICHHON paHee Lelu;

. COIOCTABJIATh MMEIOIIUECS BO3MOXKHOCTH M HEOOXOJHMMBIE UIsl TOCTH)KCHUS IIeNTH
pecypesl;

. OpPraHu30BBIBaTh 3(PPEKTUBHBIA MOWCK PECYPCOB, HEOOXOIUMBIX IS JIOCTHIKEHHS
MIOCTaBJICHHOM 11€JIH;

. ONPEIEATh HECKOJIBKO MTyTeH TOCTUKEHUS TOCTaBICHHOM LIeJIN;

. BBIOMpATh ONTHUMAJIBHBIM MyTh JOCTHXKEHHS LEIHM ¢ y4eToM d3(PQPEKTUBHOCTH
pacxo0BaHUs PECYPCOB U OCHOBBIBASICh HA COOOPAKEHUSIX STUKU U MOPAJIH;

. 3a/1aBaTh IApaMETPbl U KPUTEPHUM, IO KOTOPBIM MOKHO OINPEIEIUTb, YTO LEJb
JNOCTUTHYTA,

. COIOCTABIIATh IOJYYEHHBIM pe3ylbTaT JEATEIBHOCTH C IOCTAaBJICHHOM 3apaHee
LIETIBIO;

. OLICHUBATh  MOCJEJICTBUS  JOCTHIXKEHHS IIOCTABICHHOM 1enu B  Y4eOHOM

ACATCIIbHOCTH, COOCTBEHHOM XKU3HH U )KU3HHU OKpYyKaromux JIIOJICH.

[To3HaBarenbHbIe YHUBEpCATIbHbBIE YUeOHbIE NEHCTBUS
BeimyckHUK HayduTCS:

. KPUTUYECKH OICHUBATh U MHTEPIPETHUPOBATH HHPOPMAIIHIO C Pa3HBIX TTO3UIIHIH;

. pacro3HaBaTh U (PUKCHPOBATH MPOTHBOPEYHS B MH()OPMAMOHHBIX HCTOYHUKAX

. HCIIOJIb30BATh PA3IUYHBIE MOJICITHHO-CXEMATHUSCKHAE CPEJICTBA JIJISl MPEICTABICHUS
BBISIBJICHHBIX B HH(DOPMAIIMOHHBIX HCTOYHHKAX TTPOTUBOPEUHIA;

. OCYIIIECTBISATh Pa3BepHYTHI WH(GOPMAIMOHHBIA MOUCK U CTaBUTh HAa €ro OCHOBE
HOBBIE (yueOHbIE U MTO3HABATENBHEIC) 3a/1a4H;

. MCKaTh U HAXOAUTH 0000IIEHHBIE CIIOCOOBI pElIeHHs 3a/1a4;

. MIPUBOJIUTh KPUTUYECKUE apTYMEHTHI, KaK B OTHOIIEHUU COOCTBEHHOTO CYKIEHUS,
TaK U B OTHOILIEHUH JIEVCTBUM U CYKJICHHUI APYTroOro;

. aHAJIM3UPOBATH M MTPEOOPA30BHIBATEH MPOOJIEMHO-IIPOTHBOPEUNBEIC CUTYAIIHH,

. BBIXOJMTHh 3a pPaMKH Y4YeOHOTO TpeaMeTa M OCYIIECTBIAThH IIeJICHAIIPABIICHHBIH
MTOVICK BO3MOKHOCTH IITUPOKOTO IMEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBHS,

. BBICTpAaWBaTh WHAMBHUAYAIbHYIO OOpa30BAaTENbHYI) TPACKTOPUIO,  yUUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTHX YUYACTHUKOB U PECYPCHBIC OTPaHUYCHUS;

. MEHSTh M yJEp)KUBATh pa3HbIE MO3UIMU B MO3HABATEIBLHOU NesATeNbHOCTU (OBITH

YYEHHUKOM M yuyuTeneMm; (opMynupoBaThb  00pa3oBaTEeNbHBIM  3aIpoC W BBIIOJHATH
KOHCYJIbTaTHUBHbIE (DYHKIIMM CAMOCTOSTEIbHO; CTaBUTh MPOOJeMy U paboTaTh HaJl €€ pelIeHUEM;
YIpaBJIATh COBMECTHOM IMO3HABATEIbHON AEATEIBHOCTBIO U MTOAYMHATHCS).

KomMMyHMKaTHBHbBIE YHUBEPCATIbHBIC YUEOHBIE IEHCTBHS
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BrinyckHuK Haydures:

. OCYILECTBJIATh JIEJIOBYH0 KOMMYHHKALIMI0O Kak CO CBEpCTHUKAMHU, Tak H CO
B3pOCIBIMH (KaK BHYTPH 00pa30BaTeIbHON OpraHu3alliy, TaK U 3a ee MpeesiaMu);
. MIPU OCYILECTBJICHUH TPYIIIOBOM paOOTHI OBITh KaK PYKOBOAUTEIEM, TaK U YICHOM

MIPOEKTHON KOMaH/BI B Pa3HBIX Pojs (TE€HEepaTopoM Ui, KPUTUKOM, UCTIOTHUTENIEM, IPE3CHTYIO
UM | T. [1.);

. pa3BepHYTO, JIOTHYHO W TOYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HCIOJb30BaHHUEM
aJICKBaTHBIX (YCTHBIX M TUCBMEHHBIX ) SI3BIKOBBIX CPEJICTB;

. pacro3HaBaTh KOH(JIMKTOI€HHbIE CUTyallUd U NPEAOTBpaLIaTh KOHQIMKTBI 10 MX
aKTHUBHOH (a3bl;

. KOOPJAMHUPOBATh U BBIOJIHATH pabOTy B YCIOBHSIX BUPTYaJIbHOTO B3aUMOICHCTBUS
(MK coueTaHMsl peaJIbHOTO U BUPTYaJIbHOTO);

. COIJIACOBBIBaTh IO3UIMM WIEHOB KOMaHAbl B Ipolecce padoThl Haja OOIMIMUM
IPOAYKTOM/pELIeHUEM;

. IPEJCTABIATh MyOJIMYHO Pe3yIbTaThl MHAUBUYAIbHON U IPYNIIOBON EATEIILHOCTH
KaK Iepe]] 3HaKOMOM, Tak U Mepe]] He3HAKOMOW ayAuTOpHEii;

. noaoupaTh MapTHEPOB JJs J€JI0BOM KOMMYHHUKALMU, HUCXOAS M3 COOOpaKeHUH
PE3yJIbTaTUBHOCTH B3aUMOJIEHCTBUS, @ HEJIMYHbBIX CUMIIATHIA;

. BOCIPUHUMATh KPUTHUECKHE 3aMEUYaHMsI KaK pecypc cOOCTBEHHOTO pa3BUTHS;

. TOYHO U €MKO (pOPMYJIUPOBATH KaK KPUTHUUECKUE, TAaK U OJI0OPUTEIIbHbBIE 3aMEUaHUs

B aJIpec APYTUX JIIOJCH B paMKax JIEJI0BOM U 00pa30BaTeIbHOM KOMMYHUKAIIUU, H30eras pu 3TOM
JTUYHOCTHBIX OLEHOYHBIX CYKJICHUH.

[IpenMeTHbIe pe3ynbTaThl  O0Oy4EeHUS busnke B CpelHe! 1KoJe

BrimyckHHK Ha yriyOJIeHHOM ypOBHE HAYUUTCS:

. OOBSICHATH U QHATU3UPOBATH POJIb U MECTO (PU3UKHU B (DOPMUPOBAHUHU COBPEMEHHOI
Hay4YHOW KapTHUHBI MHUpA, B Pa3BUTHUU COBPEMEHHON TEXHMKHM W TEXHOJOTHUM, B MPAKTUUYECKOM
JIeATEIIHFHOCTH JIIOJIEH;

. XapaKTepu30BaTh B3aUMOCBSI3b MEXAY (U3MKOH U JPYIMMH €CTECTBEHHBIMU
HayKaMu;

® XapaKTCpU3oBaTb CHUCTCMHYIO CBA3b MEKAY OCHOBOIIOJAraromiiMM HayYHBIMU
MOHATUSAMMU: POCTPAHCTBO, BpeMs, MaTepusi (BEUIECTBO, MOJIE), IBUKEHUE, CUJIa, SHEPTUS;

. MOHUMATh M OOBSACHATH LIETIOCTHOCTh (PU3MUYECKON TEOpPUU, pa3inuyaTh TPAaHUIIBI €€
MPUMEHUMOCTH U MECTO B PSAY APYTUX (PUINIECKUX TEOPUH;

. BJIAJETh MPUEMaMHU TOCTPOCHUE TEOPETHUECKUX JOKa3aTelIbCTB, a TaKXKe
MIPOTrHO3UPOBAaHUSI OCOOEHHOCTEH NpPOTEKaHUs (U3NYECKUX SBJIIEHUH M MPOLIECCOB Ha OCHOBE
IMOJIYUYCHHBIX TCOPETUYCCKUX BBIBOAOB U JOKA3aTCIILCTB,

® CaMOCTOATCIIbHO KOHCTPYUPOBATH JKCICPHUMCHTAJIBHBIC YCTAHOBKHU JIsI IIPOBCPKHU
BBIJIBUHYTBIX T'MIIOTE3, paCCYHUTHIBATD a6COJ'IIOTHy1-O N OTHOCUTCIIBHYIO ITIOTPECUIHOCTH,

M CaMOCTOATCIIBHO INIAHUPOBATH U ITPOBOJAUTDH (I)I/IBI/I"ICCKI/IC OKCIICPUMCHTBI;

M peliaTth MPAKTUKO-OPUCHTUPOBAHHBIC KAYCCTBCHHBIC W PACUCTHBIC (1)I/I3I/I‘-ICCKI/IC

3aJjaud Kak C ONOpOM Ha M3BECTHBIE (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJENH, TaK U C
OIOPOM Ha TEKCTHI C U30BITOUHOM HHpOpMaLIKEH;

. OOBSCHATH T'PAaHUIBl IPUMEHEHHUS] U3YUYEHHBIX (PU3NUYECKUX MOJENed MpH pelieHuH
(GU3NYECKUX U MEXITPEIMETHBIX 337a4;



. BBIIBUTaTh TUINOTE3bl HA OCHOBE 3HAHUSA OCHOBOMOJAraloIUX (U3NYECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

. XapakTepu30BaTh IJI00aTbHBIE MPOOJIEMBI, CTOSIIME TMEpe] YeJIOBEYECTBOM:
SHEPIreTUYECKUE, CHIPHEBBIC, HIKOJIOTHUECKUE U POJIb (DU3UKH B PELICHUHU 3TUX MPOOIIEM;

. OOBSICHATH HMPUHIMIBI paObOTHl M XapaKTEPUCTUKU U3YyYCHHBIX MAIWH, TPUOOPOB U
TEXHUYECKHUX YCTPOICTB;

. OOBSCHSTH yCIIOBHS NPUMEHEHHS (U3NUECKUX MOJENEH NMpH pelieHurn (HU3NIECKIX
3a7a4, HAXOJUTh AJICKBATHYIO MPEIUIOKEHHOM 3a7a4de (HU3NUECKYI0 MOJIENb, pa3penaTh mpodieMy
KaK Ha OCHOBE MMEIOIINXCS 3HAHUI, TaK U IPH MOMOIIH METOJIOB OLIEHKH.

®wu3nKa B MO3HAHUU BEILECTBA, MOJIS, IPOCTPAHCTBA U BPEMEHH

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS TEMBbI ITO3BOJISIOT:

JaBaTh OTpeIeJICHUs OHATHIA: 6a30Bble (hrU3MUECKUe BETMUUHBI, (PHU3UUECKUI 3aKOH,
Hay4Has TUIIOTE3a, MOJACTbh B (U3UKE M MHUKPOMHpPE, DIIEMEHTApHAs YacTHIa, (yHIaMEHTaIbHOE
B3aUMO/ICHCTBHE;

- Ha3bIBaTh 0a30BbIe (PU3NUECKHE BEINYHMHBI U UX YCIOBHBIE 0003HAYCHUS, KPACHBIE U
JOJIbHBIC €IUHHIBI, OCHOBHBIC BHUJBI (DYHIAMEHTAJIBHBIX B3aMMOJCHCTBUI, MX XapaKTEPHCTHKH,
paauyc IeCTBHS;

— JeNlaTh  BBIBOJBI O TpaHMLAX HPUMEHUMOCTH  (U3MYECKUX TEOpuil, uX
MIPEEMCTBEHHOCTH, CYIIECTBOBAHUY CBSI3€H U 3aBUCUMOCTEH MEXTy GPU3NIECKUMHU BEIIMIHMHAMHY;

— UCIOJIb30BATh UJICI0 aTOMHU3Ma JUIs O0OBSICHEHUS CTPYKTYPhI BEIIECTBA;

— UHTEPOPETHPOBaTh  (U3NYECKYyI0 HMH(OpMAIUIO, TMOJYYEHHYID M3  JPYTHUX
HCTOYHUKOB.

DIeKTpoAHAMUKA

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUS TEMBI MIO3BOJISIOT:

— JaBaTh OIPENEIICHUs TMOHATHM: TOYEYHBIM JJIEKTPUYECKHU 3apsijl, JJIEKTPUYECKOE
B3aUMOJICVICTBHE, JICKTPU3ALUS TEJ, JIEKTPUUYECKH M30JUPOBAHHASL CHCTEMA TEll, DJIEKTPUUYECKOE
[0JIE, JUHUU HAIPSHKEHHOCTH JJIEKTPOCTATUYECKOTO II0JIs1, 3KBUIOTEHUMAJIbHAS ITOBEPXHOCTb,
KOHJICHCATOp, CBOOOJIHBIE W CBSI3aHHBIC 3apsi/ibl, TPOBOJAHUKH, AUDIEKTPUKHU, MOIYIPOBOIHUKH,
ANEKTPUYECKUN TOK, HUCTOYHHK TOKa, CTOPOHHHME CHIIbI, JbIpKa, H30TONUYECKHH 3(deKT,
MOCIEA0BATENIbHOE U MAPAIIIENBHOE COCAUHEHHUS MPOBOJHUKOB, KYIIEPOBCKHUE Mapbl AJIEKTPOHOB,
3JIEKTPOJIUTHI, JIEKTPOJUTHYECKAS TUCCOLMAIMA, CTENEHb TUCCOLIMAIIUN, JIEKTPOIN3, HOHU3AIS,
IJ1a3Ma, CaMOCTOSITEIbHBIA U HECAMOCTOSITEIIbHBIA pa3psJibl, MATHUTHOE B3aMMOJICHCTBHE, JTUHUU
MarHuTHOM WHAYKIIMH, OJHOPOJHOE MAarHUTHOE IOJIe, COOCTBEHHAs WHIYKIHS, IHaMarHETHKH,
napamMarHeTuku, ¢GeppoMarHeTHKH, OCTAaTOYHAs HAMAarHWYEHHOCTh, KpHWBas HaMarHWYWBaHUS,
AJIEKTPOMArHUTHAS WHAYKUUS, WHAYKIUOHHBIA TOK, CaMOMHAYKIMS, MarHUTO3JIEKTPUYECKas
WHIYKIHSI, KoNeOaTenbHBbI KOHTYp, PE30HAHC B KOIEOATENTbHOM KOH- Type, COOCTBEHHAs H
MIPUMECHAsI MPOBOJMMOCTb, JTOHOPHBIE M AKLENTOPHBIE NMPUMECH, P—N- MEPEXO], 3aNUPArOLIHIA
CIJIOH, BBIMIPSAMIICHHUE TIEPEMEHHOTO TOKa, TPAH3UCTOP, TpaHCPOopMaTOp, FICKTPOMArHUTHAS BOJIHA,
Oeryrras rapMOHHYECKasi JIEKTPO- MAarHUTHAs BOJIHA, TUIOCKOIIOISIPU30BaHHasl (WA JTMHEHHO-TIO-
JSpU30BaHHAs) AJIEKTPOMATrHUTHAs BOJHA, IMJIOCKOCTh MOJSPU3ALMU AJIEKTPOMATHUTHOW BOJIHBI,
(GPOHT BOJIHBIL, JIy4, Pauo- CBsI3b, MOYJIALIUS U IEMOYJISALIMS CUTHAJIA, aMIUIUTYIHAsl U YaCTOTHAs
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MOJYJSAIMs, TepeaHuil (QPOHT BOJHBI, BTOPUYHBIE MEXAHWYECKHE BOJHBI, MHHUMOE U
JEHCTBUTENBLHOE N300paXKEHUsI, IPEIIOMIIEHHE, TIOJTHOE BHYTPEHHEE OTPAXKEHHE, AUCIIEPCHUS CBETA,
TOYCYHBI  HMCTOYHUK  CBETa, JIMH3a, (OKanbHas  IUIOCKOCTh,  AaKKOMOJAIUsS,  JIyIa,
MOHOXPOMATHYECKasi BOJHA, KOTEPEHTHHIC BOJHBI U MCTOYHUKH, UHTEP(PEPEHIHs, TPOCBETICHHE
onTUKH, Tudpakiys, 3oHa Openens;

— JaBaTh ONpeAeieHUs (U3MUECKUX BEIMUYMH: HANpPSHKEHHOCTh IEKTPOCTATUYECKOIO
IIOJIA, IOTEHLHA] DJIEKTPOCTATHYECKOrO IIOJIA, Pa3HOCTh IIOTCHLMAIOB, OTHOCHUTEIbHAs U
NEKTPUYECKasi  MPOHULAEMOCTb  CpeAbl,  JJIEKTPOEMKOCTb  YEAUHEHHOIO  IPOBOJHUKA,
EKTPOEMKOCTh KOHJEHcaTopa, cuia Toka, OJIC, compoTHBIIEHHME IPOBOAHMKA, MOIIHOCTH
JJIEKTPUYECKOTO TOKA, DHEPrusl MOHM3ALMU, BEKTOP MArHUTHOW WHIYKLWU, MarHUTHBIA IIOTOK,
cuna Amrepa, cuia JlopeHna, HHAYKTUBHOCTh KOHTYpa, MarHUTHasi MPOHUIIAEMOCTh Cpelibl, (aza
KoJieOaHuH, AeUCTBYIOIIee 3HAUCHHE CUIIBI TIGPEMEHHOT0 TOKA, TOK CMEIICHHS, BPeMs peJlaKCallii,
€MKOCTHOE COINPOTHUBIICHHWE, HHIYKTUBHOE COMPOTUBICHUE, KOd(DuIMeHT ycuineHus, Kodd
¢bunueHT TtpaHchopMalUM, AJMHA BOJHBI, IMOTOK 3HEPIUM U IUIOTHOCTh IOTOKAa 3HEPIrUu
NIEKTPOMAarHUTHOW BOJIHBI, UHTCHCUBHOCTD AJIEKTPOMATHUTHOW BOJIHBI, YroOJI MAJCHUS, YTOJI OTpa
KEHHUs, YroJl IpeJoMJIeHHs, aOCOJIOTHBIA IIOKa3aTeslb MPEJIOMIICHUS CpEeAbl, YroJl IOJHOIO
BHYTPEHHETO OTPaXEHUS, NPEJOMIISIOIUN YIOJI IPU3MBI, JUHEHHOE YBEIMYEHUE ONTHYECKON CU
CTEMBI, OINTHYECKAs CHUJa JIMH3bI, IONEPEYHOE YBEIWYEHUE JIMH3bL, PACCTOSHUE HAWIYYILIEro
3pEHHUs], YIVIOBOE YBEJIWYEHHUE, BpEMs U JUIMHA KOIE€PEHTHOCTH, N€OMETpHYECKass Pa3HOCTb XOAa
UHTEPEPUPYIOMINX BOJIH, TIEPUOJ] U pa3pelaronias CnocoOHOCTh AU(PAKIIMOHHON PEHIeTKH;

— OOBSICHATH MPUHLUT JACHCTBUS: KPYTHIBHBIX BECOB, CBETOKOIIMPOBATIHHON MAIIUHBI,
BO3MO>XHOCTb MCIIOJIb30BAHMS SIBJICHUS 2JIEKTPU3ALMM IIPU MOJIYYEHUU NAKTHIOCKOINYECKUX OT-
M€YaTKOB, MPUHIIMIT OUYUCTKH T'a3a OT YroJIbHON MBUIM C IOMOUIBIO AJIEKTPOCTATUYECKOTO (BMIIBTPA,
NPUHIUN JEHCTBUS HIYHTa U J100ABOYHOTO CONPOTHUBIIEHUS, 3JEKTPOU3IMEPHUTEIBHOIO NpHbdopa
MarHUTOJIEKTPHUUECKOW CHUCTEMBbI, 3JEKTPOJIBUTATENs IOCTOSHHOIO TOKa, Macc-clieKTporpada,
LUKJIOTPOHA, MOJYNPOBOJHUKOBOTO JAMOJAA, TpaH3UCTOpa, TpaHcdopmaTopa, TIeHeparopa
MIEPEMEHHOT0 TOKa, ONTHYECKUX NMPHUOOPOB, YBEIUUMBAIOIIMX Yrojl 3pEHHS: JIYIbl, MUKPOCKOIA,
TEJECKOIIA;

— OOBSACHATBH: 3aBHCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAH
IIJJACTUH U PACCTOSHUS MEXY HUMU, YCIIOBHS CYIIECTBOBAHHUS DJIEKTPUYECKOIO TOKA, KAUECTBEHHO
SBJICHUE CBEPXIIPOBOJUMOCTH COIVIACOBAHHBIM JBUXKCHUEM KYIEPOBCKUX I1ap DJIEKTPOHOB,
NPUHIUIBI TIepeiadl 3JIEKTPOIHEPTMH Ha OOJbILINE PacCTOSIHUSA, 3aBUCUMOCTb MHTEHCHBHOCTHU
JJIEKTPOMArHUTHOM BOJIHBI OT YCKOPEHUsS U3JIy4arollel 3apsHKEHHOM 4acTUIIbl, OT PACCTOSHUSA 10
MCTOYHMKA U3TY4YEHHUS M €r0 YaCTOThI, B3AUMHOE YCHJIEHHE U 0CIa0JIeHUe BOJIH B IPOCTPAHCTBE;

— (dbopMynrpoBaTh: 3aKOH COXpaHEHHs DJEKTPUUECKOTo 3apsiaa u 3akoH KyioHa,
IPAHMIIBI UX TPUMEHUMOCTH; 3aKOHBI OMa JUJIsl OTHOPOJHOTO MPOBOJAHMKA, JUJIS 3aMKHYTOW LENU C
OJl- HUIM U HECKOJbKMMM MCTOYHUKaMH, 3akoH Dapajes, nmpaBuiao OypaBuyHMKa U MPaBHIO JIEBOM
PYKH, IPUHIMIIBI CYNEPIIO3UIIMM MATHUTHBIX IOJEH, 3aKOH AmIiepa, npuHUuI ['roireHca, 3aKkoH
OTpaXEHUs, 3aKOH IpeloMIeHMs, NpuHuMN [rolreHca—®>peHens, yCIOBUS MHHUMYMOB H
MaKCUMYMOB TpU UHTEePEPEHIIMH BOJH, YCIOBHUS IU(PAKIIMOHHOIO MHHMMYyMa Ha IIEIU U TJaB
HBIX MAaKCUMYMOB TIpH TU(PAKIMU CBETA Ha TU(PPAKIIMOHHOMN pelieTKe;

— yCTaHABIMBAaTh AHAJIOTHIO MEXIy 3aKoHOM KylloHa M 3aKOHOM BCEMHPHOIO
TATOTEHUS;

— OIUCBIBATh: JEMOHCTPAIIMOHHBIE SKCIIEPUMEHTBHI 110 JIEKTPU3ALMH T U OOBACHATH
UX  pe3yinpTaThl;  OKCHEPUMEHT  II0  M3MEPEHHIO  JJIEKTPOEMKOCTH  KOHICHCATOpa;
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JEMOHCTPALIMOHHBIN OIBIT Ha IIOCJIENOBATEIbHOEC U IApaUICIbBHOE COCIUHEHHs ITPOBOJIHUKOB;
CaMOCTOATEJIBHO IPOBEACHHBIM 3KCIEPUMEHT II0 M3MEPEHUI0 CWIbl TOKAa U HAIPSIKEHUA C
IIOMOUIBIO aMIIEPMETPA U BOJIBT- METpa, 110 usMepeHnto 3/1C 1 BHYTpEHHEr0 COPOTUBIIEHUS IIPO-
BOJIHMKA; (hyHaMEHTAIbHbIE (PU3UYECKHE ONBITHI DpcTeaa U AmIepa, MOBEIEHUE PAaMKH C TOKOM B
OJIHOPOJTHOM MAarHuTHOM II0JI€, B3aUMOJEUCTBUE TOKOB; JEMOHCTPAallMOHHBIE ONBbITHI Papanes ¢
KATyIIKaMH W IIOCTOSHHBIM MAarHuTOM, ONBITBI ['€HpH, sIBIEHHE 3JIEKTPOMAarHUTHOW WHAYKLHU;
HSHEProOOMEH MEX[Y HIEKTPUUECKUM U MarHUTHBIM I10JIEM B KOJeOaTeIbHOM KOHTYpE W SIBJICHHE
pE30HAaHCA, ONUCHIBATH BBIIPSIMIICHHE IIEPEMEHHOIO TOKa € IIOMOIIBIO IOJIYIPOBOAHUKOBOIO
IMO/AA; MEXaHW3M JaBJIEHUS HJIEKTPO- MarHUTHOM BOJHBI; ONBIT IO COOpKE HPOCTEHIIEro
paguonepesaTyuKa U paJuoONpPUEMHHUKA, ONBIT 10 U3MEPEHMIO IOKa3aTells IPEJIOMIICHUS CTEKIIA;
HKCHEPUMEHT 1O U3MEPEHUIO JJIMHBI CBETOBOM BOJHBI C TOMOIIBIO AU(PPAKIIMOHHON PEIIETKH;

— OIPEJENATh HAIlPpaBJICHUE BEKTOpAa MarHUTHOM MHAYKLIMUU U CWIBI, JCHUCTBYIOLICH
Ha IIPOBOJIHUK C TOKOM B MAarHUTHOM I10JIE;

— HaOII0AaTh M HMHTEPHPETHPOBATH: SBJICHUE 3JIEKTPOCTATMUECKOW HMHIYKIIHH,
TEIUIOBOE JICHCTBHE JIEKTPUUYECKOrO TOKA, Ieperady MOIIHOCTH OT MCTOYHUKA K HOTPEOHTENo,
SIBJICHUSI OTPA)KEHUS U NPEJIOMIICHHS CBETOBBIX BOJIH, SIBJICHUE IIOJIHOIO BHYTPEHHETO OTPAXKCHMSI,
SBJICHUE JTUCIIEPCHM, PE3YJbTAaThl (OMMCHIBATh) JEMOHCTPALIMOHHBIX AKCIIEPUMEHTOB IO HaOJOJe
HUIO SIBJICHUH nHTEphEepeHINN U TU(PaKIIK CBETa;

— MIPUBOJUThL MPUMEPHI HCIOJB30BAaHUS SIBICHUS 3JIEKTPO- MArHUTHOM MHAYKLUU B
COBPEMEHHOM TEXHMKE: B JACTEKTOpPE METallla B a’ponopTy, IOE3[€ Ha MAarHUTHOM IOAYLIKE,
obrToBEIX CBY-nIeuax, 3anicu U BOCIPOU3BEACHNN HH(OPMAINH, TeHEpaTopax NEPEMEHHOTO TOKA;

— HCCIIEI0BAaTh: CMEIIAHHOE CONPOTHUBIIEHUE MPOBOJHUKOB, 3JIEKTPOJIU3 C IOMOILBIO
3akoHOB Dapajies; MEXaHU3M 00pa30BaHMs U CTPYKTYPY paJuallMOHHBIX MOSCOB 3eMJIH, IPOTHO3U
pOBaTh U AHAIIM3UPOBATH UX BIUSHUE HA KUZHEACIATEIBHOCTD B 36MHBIX YCIIOBUSX;

— UCIOJIb30BaTh 3aKOHbI OMa JUIsi OJHOPOAHOIO INPOBOJHMKA M 3aMKHYTOH LIEIH,
3akoH Jl>xoyns—IJIeHna s pacuera JIEKTPUYECKUX LIETIEH;

— KJIacCU(UIMPOBATh AUANA30HbI YACTOT CIEKTPA AEKTPO- MATHUTHBIX BOJIH;

— CTPOUTh M300paK€HUS W XOJA Jy4dell Npu NPEeJOMIIEHUH CBETa, H300pa)keHHe
MpeaMeTa B COOMparolel U pacCerBaroIe JTMH3aX;

— OTIpEAEIATh MOJOKEHUSI M300pa)KeHHsl MpeIMeTa B JIMH3E C MOMOLIBI0 (OPMYJIbI
TOHKOM JIMH3BI;

— aHAJIM3UPOBATh YEIIOBEYECKUM I71a3 KAK ONITUYECKYIO CUCTEMY;

— KOPPEKTHPOBATH C MIOMOIIBIO OUYKOB Ae(DEKThI 3peHHs;

— JienaTh BBIBOJBI O PACIOJIOKEHUM IU(PPAKIMOHHBIX MHHHMYMOB Ha JKpaHe 3a
OCBEIIECHHOM MIEIIBIO;

— BBIOMpATh CHOCOOTOIYYEHHS]  KOTEPEHTHBIX MCTOYHHUKOB;

— pasnuyath AUQPPAKIUOHHYIOKApTUHY MNpu Judpakiuyd CcBeTa Ha INEeIM U Ha
TG PaKIIMOHHOM perieTke;

— TPUMEHSThH MOJyYeHHbIE 3HAHUS U1 OOBSICHEHHMS HEM3BECTHBIX pPaHee IJEKTPHUECKUX
SBJICHUH, 1151 pELICHMS] IPAKTUYECKUX 3a]1a4.

KBanToBas ¢pusuka. ®usmka aToma ¥ aTOMHOTO s7Ipa
[IpenMeTHbIE pe3ysIbTaThl OCBOCHUS TEMbI MO3BOJISIOT:
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— JaBaTh OMNpEJeNICHUs] MOHATHI: TEIUIOBOE H3JIyueHHe, aOCOJIOTHO YEpHOE Telo,
dotorddekr, GoToaNIeKTPOHBI, (HOTOTOK, KOPHMYCKYISIPHO-BOJHOBOW Jyaliu3M, JHEPTeTHUECKUN
YpOBEHb, JIMHEHYATHI CIIEKTP, CHOHTAHHOE M WHAYLHMPOBAHHOE H3JIy4eHHUE, ja3ep, MPOTOHHO-
HEHTpPOHHAs MOJENb siApa, U30TOMbI, PaIHOAKTUBHOCTD, alb(a- U OeTa-pacnal, raMMma-u3iIydeHue,
MCKYCCTBEHHAsI PalMOAKTUBHOCTD, IICTIHASI PEAKILUs JCJICHUs, SIICPHBIA PEaKkTop, TePMOSICPHBIN
CHHTE3, JJIEMEHTAPHBIC YAaCTHIBI, (YHJIaMEHTAJIbHBIC YaCTHIIBI, AHTUYACTHUIA, AHHUTHIISIINSA,
JICTITOHHBINA 3apsijl, IEPEHOCYNK B3aUMOJICHCTBUS, OAPHOHHBIN 3apsil, aPOHBI, JICITOHbI, ME30HBI,
OapHOHBI, TUTICPOHBI, KBAPKH, TITFOOHBL;

— JaBaTh OINpeneieHus (U3NYECKUX BEIUYMH: paboTa BBIXOJAA, KpacHas TpaHMIA
dororddekra, yaenpHas SHEPTHUs CBs3H, AC(PEKT MacChl, MEPHOJ IMOIypacraga, aKTUBHOCTh
pPalMOAaKTUBHOTO  BEIIECTBA, OHEPreTUYECKMH BBIXOJ  SAACPHOM  peakuuu, KOodPPHUIHUEHT
pPa3sMHOXKEHHsT HEUTPOHOB, KPUTHUYECKAs Macca, /103a IMOTJIOMIEHHOTO H3IydeHus, Ko3dduuueHt
Ka4yecTBa;

— Pa3bsICHUTh OCHOBHBIC TIOJIOXKCHHUSI BOJHOBOW TEOPHH CBETA, KBAHTOBOHW THITOTE3BI
[Tnanka, Teopuu aTomMa BOJIOPOJIa;

— (dbopMyIHpOBaTh: 3aKOHBI TerioBoro m3nydeHus: Buna u Credana—bonbivana,
3akoHBI (oTorddeKTa, COOTHOUICHHS HeomnpeaeieHHocTel ['elizenOepra, mocrynarel bopa,
npuniun [laynm, 3aKoHBI COXpaHEHHS JETITOHHOTO U 0aPHOHHOTO 3aps/I0B;

— OLICHUBATh JJIMHY BOJHBI Ji¢ Bpoiiis, COOTBETCTBYIONIYIO IBM)KEHHUIO 3JEKTPOHA,
KHHETHYECKYI0O JHEPTHI0O JJEKTpoHa mpH (GoTodddeKTe, UIMHY BOJHBI CBETa, HCITyCKAeMOI'O
aTOMOM BOJIOPO/JIA;

— ONKCHIBATh MPHHIUIHAIBHYIO CXeMy onbiTa Pesepdopna, MpemioKuBIIETO
IUTaHETapHYIO MOJIeIIb aTOMa;

— OOBSICHATH MPUHIIMII ACUCTBUS J1a3epa, sIIEPHOTO peaKTopa;

— CpaBHUBATh U3ITydEHHUE JIazepa ¢ U3ITy4€HUEM JPYTUX HCTOYHUKOB CBETA;

— OOBSICHATH CIIOCOOBI 0OecieueHus: 6€30MacHOCTH SAEPHBIX peakTopoB U ADC;

— ITPOTHO3UPOBAaTh KOHTPOJIUPYEMBIM €CTECTBEHHBIN paJuallMOHHbIA (OH, a TaKke
panroHaTbHOE TPUPOAONOIH30BAHNE TIPH BHEIPEHUU YIPABISIEMOTO TEPMOSIEPHOTO CHHTE3a
(YTC);

— KIaccu(UIMpPOBaTh dJIEMEHTApHBIE YACTHIIBI, IOApAa3Aeisas WX Ha JIENTOHBl M
a/IpOHBIL;

— OIHCHIBATh CTPYKTYPY aJPOHOB, LIBET U apOMaT KBapKOB;

— MIPUBOANUTH PUMEPHI ME30HOB, TUTIEPOHOB, INIFOOHOB.

Opomronusa Beenennon

[IpenMeTHBIE pe3yabTaThl OCBOECHUS TEMbI TIO3BOJISIOT:

— JlaBaTh ONpeAeNeHUs] MOHSITUIA: aCTPOHOMHYECKHE CTPYKTYpHI, IUIAHETHAsI CUCTEMA,
3Be3/1a, 3BE3HOE CKOIJIEHUE, FaJIaKTUKH, CKOIUICHUE U CBEPXCKOIUIEHUE TrallakThK, Becenennas, Oe
JBIA KapilMK, HEUTPOHHAs 3BE37a, YepHas Jblpa, KPUTHUUECKAs TUIOTHOCTh BceleHHoi, pemKToBoe
U3JIy4yeHUE, IPOTOH-TIPO- TOHHBIN LUK, KOMETA, aCTEPOU, IyJbcap;

— MHTEPIPETHUPOBATH Pe3yNbTaThl HaOM01eHNH Xab01a o pa3deraHnu rajlakTuk;

— (dbopMynupoBaTh 3aKoH Xabbma;

— KJ1acCU(UIUPOBAaTh OCHOBHBIE NEPUOABI 3BOJIONUU BcenenHoit mocie bonbinoro
B3pbIBA;

— MPEACTaBIAThH MOCIEI0BATEILHOCTh 00pa30BaHUs IEPBUYHOIO BellecTBa BO BeeneHHoil;
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— OOBSICHATB TPOIIECC IBOIOINHU 3Be3]1, 00pa3oBaHus U 3BOIIOIUU COTHEYHON CHCTEMBI;
C IIOMOIIBKO MOICIIHU CDpI/IIIMaHa MNpEaACTaBJIATL BO3MOXKHBIC CIHCHApHUU 3BOJIFOIIMHU
Bcenennoii B Oynymem.

BrInyckHUK Ha YriTyOJIEHHOM YPOBHE MOJTYYUT BO3MOXHOCTh HAYIUTHCS:

. MPOBEPSITh  AKCICPUMEHTAILHBIMA  CPEJICTBAMH  BBIABUHYTBIC  THIIOTE3HI,
dbopmynupys 1elb HCCIeOBaHUS, HA OCHOBE 3HAaHMS OCHOBOIOJIATAIOIMINX  (DU3UUYCCKUX
3aKOHOMEPHOCTEH 1

. OMHCHIBATh U AaHAIM3UPOBATH MOJIYYCHHYIO B PE3yJIbTaTe MIPOBEPEHHBIX (PHU3NUECKUX
AKCIIEPUMEHTOB UHPOPMAITHIO, OTIPEACIISATH €€ JIOCTOBEPHOCTD,

. MMOHUMATh U OOBSICHITh CUCTEMHYIO CBSI3b MEKIY OCHOBOTIOJATAIONUMHU HAYIHBIMU
MOHSATUSAMHU: MPOCTPAHCTBO, BPEMS, MaTE€PHsl BEILIECTBO, 110JI€), IBM>KEHHUE, CHIIA, SHEPT U,

. pemarb  AKCIEpPUMEHTAIbHBbIC, KAYeCTBEHHbIE W  KOJIMYECTBEHHBIC  3a7a4u
OJIUMITUAJHOTO YPOBHS CIIO)KHOCTH, HCHOJb3ys (U3MYECKHE 3aKOHBI, a TaKXe YpaBHEHUS,
CBSI3BIBAIONINE (DU3UUCCKUEC BEITUYNHBI,

. aQHAJIM3UPOBATh TPAHUIIBI MPUMEHUMOCTH (U3MYECKHMX 3aKOHOB, IIOHHUMAaTh
BceoOmuil xapakrep (yHAaMEHTAIbHBIX 3aKOHOB U OTPAaHHMYEHHOCTh HCIIOJNb30BAHMS YaCTHBIX
3aKOHOB,

. dbopMyIMpoBaTh W peEIIaTh HOBBIC 3aJa4d, BO3HHKAIONIME B XO0Ja¢ Yy4eOHO-
HCCIIE0BATENIbCKOM U MPOEKTHOM JACSTEIbHO-

. YCOBEPILIEHCTBOBaTh MNPUOOPHI UM METOJbl HCCIEIOBAaHUS B COOTBETCTBUU  C
IIOCTaBJICHHOM 3ajadei,

. WCIIONb30BaTh METOAbl MAaTEMAaTHYECKOr0 MOJEIUPOBaHUSA, B TOM YHCIE
MPOCTEHIINEe CTATUCTUYECKUE METOBI i1 00pabOTKH pe3ynbTaTOB IKCIIEPUMEHTA.

OO0ecneynTh JTOCTHKCHHUE IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHHS OCHOBHOW 00pa30BaTesbHOM
MPOrpaMMBbI, CO3AaTb OCHOBY JUISI CaMOCTOSITEIBHOTO YCIEIIHOTO YCBOSHHS OOYYarOIIUMHUCS HOBBIX
3HAHUH, YMEHHUH, BUJOB U CIIOCOOOB JIEATEIBHOCTH JIOJKEH CHUCTEMHO - JCSITECIbHOCTHBIA Moaxoy . B
COOTBETCTBHH C 3THUM IIOJXOJIOM HUMEHHO aKTHBHOCTHh OOYYAIOIIMXCSl MPHU3HAETCS OCHOBOHM JOCTHIKCHHUS
Pa3BHUBAOIIKX IIEJICH 00pa3oBaHKs —3HAHUS HE TIEPEAAI0TCS B TOTOBOM BHUJIE, a JOOBIBAIOTCS y4alllUMHUCS B
MPpOLECCE MO3HABATENIbHOU JEATEIIbHOCTH.

OnHuM W3 TyTed TOBBIIICHNUS MOTHBAIMK U YPPEKTUBHOCTH YyUeOHOHN IEeSITENbHOCTH B CpeIHEH
IIIKOJIC SIBJIACTCS BKJIFOUEHHUE YYAIIMXCS B y4eOHO-HCCIICIOBATCIILCKYI0 M IPOCKTHYIO JCSITEIbHOCTH,
KOTOpasi IMEET CIICAYIONIHE OCOOCHHOCTH

1) LIeJIA ¥ 3aJla4d 3TUX BUAOB JEATEIbHOCTH YHAIIMXCS OMPEAEIAIOTCS KaK UX JTUYHOCTHBIMU
MOTHBAaMH, TaK U COLIMAJIBLHBIMHU. DTO O3HAYAET, YTO TaKas AEATEIbLHOCTh JIOJDKHA OBITH HampaBlicHa
HE TOJIBKO HA IMOBBINIEHHE KOMIIE B IIPEIMETHON O0JIACTH ONpPE/eIEHHBIX YIeOHBIX TUCIUILINH, HE TOJIBKO
Ha pa3BUTHE WX CTIOCOOHOCTEH, HO M HAa CO3/IaHUE MPOTYKTA, IMEIOIIETO 3HAYMMOCTD ISl IPYTHX;

2) y4eOHO-UCCIIeI0OBATENbCKAs M IPOCKTHAS ACSITEIHHOCTh JIOJDKHA OBITh OPraHN30BaHa
TakuM 0O0pa3oM, YTOOBI YydYalluecs CMOTJH pealn30BaTh CBOM MOTPEOHOCTH B OOIIEHUH CO
3HAYUMBIMU, pedepeHTHBIMUI Irpynmnamu OIIHOKJIACCHUKOB, yuurened u T. A. Crpos
pa3IMYHOrO poJa OTHOLICHUS B XOJAE LIEJICHAIIPABICHHOM, IIOMCKOBOM, TBOPYECKOW U
MPOAYKTUBHOM IEATEIBHOCTH, MOJAPOCTKU OBJAJEBAIOT HOPMaMHM B3aMMOOTHOLIEHUW C Pa3HbIMU
JIOJIBMH, YMEHHUSMHU TIEPEXOJUTh OT OJHOTO BHUJA OOIICHHUS K JIPYyroMy, MPHOOPETAIOT HABBIKU
WHIUBHIYAIBHOW CAMOCTOSITEIFHOM paOOTHI M COTPYTHUYECTBA B KOJIJICKTHBE;
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3) opraHuzaiysi y4eOHO-HCCIIEOBATEIIbCKUX U TMPOEKTHBIX padoT IIKOJIBHUKOB
o0ecrieynBaeT COYETaHHME pa3IMYHBIX BUAOB II03HABATEIbHON JesITEeNbHOCTH. B 3THX BHAax
NESATEeIbHOCTH MOTYT OBITh BOCTPEOOBaHBI IMPAKTUYECKH JIIOOBIE CHOCOOHOCTH MOIPOCTKOB,
peann30BaHbl JUYHBIC IPUCTPACTUS K TOMY WM HHOMY BUIY ACSATEIHHOCTH.

B pesymbraTe yueOHO-MCCIIEOBATENBCKOM W TMPOEKTHOW JEATEIBHOCTH BBITYCKHUK
HOJYYUT MPECTaBICHHE:

. 0 ¢unocodckux M METONOIOTMUECKUX OCHOBAaHHSAX HAYyYHOW JESITENBHOCTH U
Hay4YHbIX METOJIaX, IPUMEHIEMbIX B HCCIICOBATEIILCKOM U MPOCKTHOM JeSTeIbHOCTH;

. O TaKuX TOHATHSAX, KaK KOHLCMIHs, Hay4dHas THIIOTe3a, METOM, JKCICPHMEHT,
HaJIS)KHOCTh THITOTE3bI, MOJICNb, METOJ] COOpa M METO/I aHAIN3a JTaHHbIX;

. 0 TOM, YeM OTJIMYAIOTCS UCCICIOBAHNS B TYMaHUTAPHBIX 00JIACTSAX OT UCCICAOBAHUI
B €CTECTBEHHBIX HayKaXx;

. 00 MCTOpUU HAYKH;

. 0 HOBEUIIUX pa3paboTKax B 00JIACTH HAYKH U TEXHOJIOTHH;

. 0 MpaBWJIaX M 3aKOHAX, PEryJHPYIOIIMX OTHOLICHHS B HAYYHOH, H300pETaTesIbCKOI

)51 HCCHCHOB&TCHBCKOﬁ o0Jactax ACATCIIBHOCTHU (HaTeHTHOC IIpaBo, 3allluTa aBTOPCKOI'o I1ipaBa H T.
IL);

. O JIeATENbHOCTH OpraHu3alMif, COOOIIECTB U CTPYKTYp, 3aUHTEPECOBAHHBIX B
pe3yiibTaTtax HCCHGI{OBaHI/Iﬁ U OpeAOCTaBJIAIOIMINX PECYPChl JJII NPOBCIACHUA I/ICCJIGI[OBaHI/Iﬁ nu
peanu3auu npoekToB ((HOHIIBI, TOCYAAPCTBEHHBIE CTPYKTYPHI, Kpaya(aHIHHTOBBIE CTPYKTYPHI U T.
IL.).

BBIHYCKHI/IK CMOXKCT:

o peuarb 3aJa4du, HaxogAIIuecsa Ha CTBIKC HECKOJJBKUX yLIC6HI>IX
AUCLUIIIINH (Me)KHpe,Z[MCTHBIC 3az[aq1/1);

o HUCIIOJIBL30BaTh OCHOBHOM AJIITOPUTM HCCJIICAOBAHUA IIPpU PCIICHHU CBOHUX yqe6H0-
IIO3HABaTCJIbHBIX 3aJa4,

d HCIIOJIB30BAaTh OCHOBHBIC HpI/IHHI/IHBI HpOGKTHOﬁ OCATCIIBHOCTHU HpI/I pCHICHI/II/I CBOUX
yueOHO-T03HaBaTENbHbBIX 3a/1a4 U 3a/1a4, BOSHUKAIOIINX B KYJIbTYPHOH U COIIMAJIbHOM KU3HH;

® HCIIOJIB30BATh 3JICMCHTBI MaTEMAaTU4YCCKOI O MOI[CJ'II/IpOBaHI/Iﬂ HpI/I peHIeHI/II/I
HCCICA0BATCIIbCKUX 3a1a4,

o HCIIOJIB30BATh 3JICMCHTBI MaTeMaTnu4YcCKOro aHaJin3a IS HUHTCpIIpETAllN
PE3YyIbTATOB, MMOJIYUYCHHBIX B XOIC y‘Ie6HO'I/ICCHCHOBaTCJILCKOI>’I pa6OTBI.

C ToukM 3peHHs (OPMHPOBAHUS YHUBEPCAIbHBIX Y4EOHBIX JEHCTBHHM B X0Jl€ OCBOEHHS
IIPUHIIHUIIOB WCGHO-HCCHCHOB&TCHBCKOﬁ u HpOCKTHOfI ACATCIIbHOCTU BBIITYCKHUK HAYUYUTCA:

. dbopmynupoBaTh HAy4YHYIO THIOTE3y, CTaBUTh IIeh B paMKaxX HCCIEAOBaHUS U
MIPOSKTHPOBAHMSI, MICXO/S U3 KYJbTYPHOW HOPMBI M COOOPA3ysCh C MPEICTaBICHUSIMH 00 00IIeM
Omare;

d BOCCTAaHABJINBATH KOHTCKCTHBI U IyTHn paSBI/ITI/ISI TOTO HWJIM HWHOI0 BHUIOA HaquOﬁ

NeSTeNbHOCTH, OMpEeNisis MECTO CBOEro HCCIEJOBAHHUS WU TPOEKTa B OOIIEM KYJIbTypHOM
MIPOCTPAHCTBE;

. OTCICKUBATh M TPHHUMATh BO BHUMAHUE TPEHIbl M TEHACHIUUA Pa3BUTHS
pPa3IMYHBIX BUJOB JEATEIHHOCTH, B TOM YHCIE HAyYHBIX, Y4YUTBHIBATh WX TMPH IOCTAHOBKE
COOCTBEHHBIX IIC/CH;

. OIICHWBAaTh pECypChl, B TOM 4YHCIE W HeMaTepualbHBIC, TaKWe KaK Bpems,
HEOOXOIUMBIE [IJIs1 JOCTHIKEHHUS ITOCTABICHHOM 1ICIIH;
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M HaxOoJUuThb PA3JIMYHBIC MCTOYHUKU MATCPUAJIBHBIX H HEMATCPUAIBHBIX PECYPCOB,
MPEJOCTABIAIONINX CPEACTBA JUIS TPOBEJACHUS HCCIEAOBAaHUN M peaqu3aldil TNPOEKTOB B
Pa3NUYHBIX 00IACTAX NEATEIBHOCTH YEJI0BEKA;

* BCTYyIIaTb B KOMMYHHUKAIIUIO C ACPKATCIIIMU PA3JIMYHBIX TUIIOB PCCYpPCOB, TOYHO U
OOBEKTHBHO TPE3EHTYS] CBOW MPOEKT WM BO3MOXKHBIE PE3yJIbTaThl MCCIIEOBAHUS, C LEJIBIO
obecrieueHHs: TPOJYKTUBHOTO B3aMMOBBITOJJTHOTO COTPYIHUYECTBA;

. CaMOCTOSITEIbHO M COBMECTHO C JAPYIMMH aBTOpaMu pa3padaThiBaTh CHCTEMY
apamMeTpoB M KPUTEPHEB OLCHKU 3(PPEKTUBHOCTH M NMPOAYKTHBHOCTH peaM3allii MPOEKTa WU
MCCIIEIOBAaHMS Ha KAXKIOM dTalle pealn3aliy U 10 3aBEPLUICHUH PaOOTHI;

* AICKBATHO OLCHHUBATHL PUCKHU PCAIM3allUM IPOCKTAa U IMPOBCACHUA HCCICIOBAHUA U
npeaycMarpuBaThb IyTu MUHUMHA3AIUN 3TUX PUCKOB;

. aJIeKBaTHO OIIGHWBATh TIIOCIIEACTBUSL PEANIN3ALUU CBOETO MPOEKTa (M3MEHEHUS,
KOTOpBIE OH MOBJICYET B )KU3HU JIPYrUX JIOJEH, COOOIIECTB);

. aJICKBaTHO OLICHMBATH JAJIHEWIIee pa3BUTHE CBOETO IPOEKTa WM HCCICIOBaHMSA,
BU/IETh BO3MOKHBIE BApUAHTHI IPUMEHEHHUS PE3yIbTATOB.

COJAEPXAHHUE KYPCA
®du3uka B II03HAHUHU BCIICCTBA, I1I0JIA, IIPOCTPAHCTBA U BPCMCHU

dusuka — (QyHaaMeHTaldbHAas Hayka O mnpupoje. HayuHblii MeTox NO3HaHUS Mupa.
B3aumMocBs3p Mexay GU3MKON U APYTMMH €CTECTBEHHBIMH HayKamMH. MeToJbl Hay4HOTO HMCCIIEN0
BaHUs (pu3nueckux sBiaeHuH. [lorpemrHocTH M3MepeHn (U3NYECKUX BeIMYUH. MoaenupoBaHue
SBJIIGHUH M IPOLECCOB MPHUPOAbI. 3aKOHOMEPHOCTh M CIIy4alHOCTb. ['paHuIBl NPUMEHHMOCTH
¢u3nueckoro 3akoHa. dusmyeckue TEOPUM U MPUHIMI COOTBETCTBHUS. Poib M MecTo pu3uku B
(OpMHPOBAHUM COBPEMEHHOI HAay4YHOUH KapTHHBI MHUpa, B MPAKTUYECKOW JEATEIbHOCTU JIIOJIEH.
®u3nkKa u KyapTypa .

DNEKTpOIMHAMHUKA

Onektpuueckuil Tok. Cuna toka. Mctounuk Toka. ICTOYHUK TOKa B 3JEKTPUUYECKOM IEMH.
Onextpoasmxkyias cuia (3/]C). 3akon Oma ajis 0JHOPOIHOTO TPOoBOAHMKA (yuacTka 1enu). Co
MPOTUBIICHUE TPOBOAHUKA. 3aBUCUMOCTh  YJIEIBHOTO  CONPOTHBJIEHWS MPOBOJHHKOB H
MOJYMPOBOJHUKOB OT Temneparypbl. CoennHeHus MOpPOBOJHHMKOB. PacdeT compoTHBIEHUS
JNEKTpUYeCKuX wHenerd. 3akoH OMa 11 3aMKHYTOM nenu. Pacyer cuibl TOKa M HanpspKEHUS B
JJEKTPUYECKUX UemsaX. HM3MepeHne CHIIbl TOKa W HampsokeHWs. TemnoBoe  JecTBHE
aNeKTpuUeckoro Toka. 3akoH Jxoyns — Jlenuna. Ilepegada sieKTpo’HEpruM OT HCTOYHUKA K
MOTpeOUTENt0. DIEKTPUYECKHII TOK B MeETalulaX, pacTBOpax M paciulaBaX d3JIEKTPOJIUTOB,
MOJIYIIPOBOJIHUKAX, razax M Bakyyme. [lnmasma. Dnexrponus. [IpumMecHblil NOTynpoBOAHUK — CO
CTaBHas 4acTh AJieMeHTOB cxeM. [lomynpoBoauukoBsiil 1uoj. Tpanszuctop. CBEepXIIPOBOIUMOCTD.

MaruutHoe B3auMoJieicTBME. MarHuTHOE MOJie JIEKTPUYECKOro TOKa. JINHUKM MarHuTHOM
MHAYKIUU. JleficTBUEe MarHUTHOTO MOJIsI HA TPOBOJHUK ¢ TOKOM. Cuna Ammnepa. Pamka ¢ Tokom B
OJIHOPOJHOM MAarHuTHOM Tojie. JlelicTBME MAarHUTHOTO MOJISI Ha JBIOKYIIHUECS 3apsihKEHHBIC
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yactuipl. Cuna Jlopenma. IIpocTpaHCTBEHHBIE TPAaCKTOPUU 3apsKEHHBIX YAaCTHUIl B MAarHUTHOM
nosie. MarHuTHbIE JIOBYIIKHM, paJuallMOHHBIE Mosca 3eMiau. B3auMopeilcTBuE 3IEKTPUUYECKUX
TOKOB.

Marnuthbii  norok. 3JIC B MNpOBOJHMKE, [JBIKYHIEMCS B MarHUTHOM  IIOJIE.
OnekTpoMarauTHas WHAYKIOUA. CrocoObl MONy4eHUs WHAYKIHOHHOTO Toka. OmbiTel ['eHpw.
[IpaBuno Jlenna. Camounaykuusi. UHAYKTUBHOCTh. DHEPrusi MarHUTHOTO MMOJIs TOKa. MarHuTHoOe
nosie B Bemectse. deppomaruerusm.

BekTopHble nuarpammsel JUisl ONMCAaHUS NEPEMEHHBIX TOKOB M HampsbkeHui. Pesucrop B
LENU NepeMeHHoro Toka. KonaeHcatop B nenu nepeMeHHoro toka. KaTyiika MHIYKTHBHOCTH B
[enu MepeMeHHOro Toka. CBOOOJHBIE TapMOHHMYECKHE OJICKTPOMATHHUTHBIE KojieOaHUs B
KosiebaTenbHOM KoHType. KonebarenpHbId KOHTYp B IENHM NEPEMEHHOro TOKa. Vcmoib3oBaHUe
ANEKTPOMArHUTHOW HHAYKIHMH. ODJIEMEHTapHas Teopus TpaHchopmaropa. [eHepupoBanme
MEPEMEHHOTO 3JIEKTPUYECKOr0 TOKa. [lepenaya 3nekTposHeprum Ha pacCTOSIHUE.

DJIEKTpOMarHuTHOe Iosie. BuxpeBoe 3ieKTpuyeckoe IMose. DIEKTPOMAarHUTHBIE BOJIHBIL.
PacnpocTpanenue 351€KTpPOMAarHUTHBIX BOJIH. DHEPrus, MEPEHOCUMAas 3JIEKTPOMAarHUTHBIMU BOJIHA
MU. JlaBlieHHE U UMIYJIbC 3JEKTPOMArHUTHBIX BOJH. CHEKTp 3JE€KTPOMarHUTHBIX BOJIH. Paguo u
CBY-BonHBI B cpeacTBax CBsA3M. [[pUHLIMIIBI PaIMOCBSI3U U TEIEBUACHUS.

I'eomerpuueckas ontuka. [Ipuanun ['toiirenca. [IpsMonuHeHOe pacipOCTpaHEHUE CBETA B
OJIHOPOJIHOM cpejie. 3aKOHBI OTPAKECHHS U TperoMiieHus cBeTa. [loiHOe BHyTpeHHEe OTpakeHHE.
[TocTpoenne n300pakeHuit U X0/1a JIyuel mpu npenomicHnn cBeta. Jlmazel. Codbuparoniye JTHH3HL
N3o0paxenne mpenMera B coOuparomeld JmH3e. Dopmyrna TOHKOW COOHMparomel JTUH3EL.
PacceuBaronue nun3bl. 300paxenue npeamera B pacceuBaroleil mnnze. DokycHOe paccTosHUE U
ONTHYECKas CUja CUCTEMbl W3 JABYX JUH3. YenoBeueckuil TIJia3 KaKk ONTHYECKAash CHUCTEMA.
OnTuyeckue MpuoOOPHI.

BonHoBele cBoiicTBa cBeTa. CkopocTh cBeTa. MHTepdepennus BonH. B3aumuoe ycunenue u
ocnabneHue BoNMH B mpocTpaHcTBe. MHTepdepenuus cera. Judpakuus cBera. Judpakunonnas
pemietka. Jlucnepeus ceeta. [IpakTuyeckoe mpUMEHEHHUE SJIEKTPOMAarHUTHBIX U3ITYUECHUM.

KBanToBas ¢usuka. @usnuka aToMa U aTOMHOTO Sipa

[Tpeamer u 3a1a4M KBAaHTOBOM (PU3UKH.

TennoBoe n3nyuenue. Pacnpenenenue sHepruu B CeKTpe aOCOIOTHO YEPHOTO TeJa.

['unoreza M. Ilnanka o kBaHTax. @orodddexr. Ombitel A. F. CroneroBa, 3aKOHbBI
dbotorddekra. YpaBuenue A. DitHmTeiHa 11 potodrddexra.

®oton. Onwiter I1. H. Jle6eneBa u C. U. BaBumosa. ['mnote3a me bpoiins o BOTHOBBIX
cBoiicTBax yactull. KopmyckynsipHo-BoiHOBOM nyanusM. Jludpakuus sinexktpoHoB. [laBieHue cBe-
ta. CooTHOIIIEHNE HeomnpeneneHHocTel [ elizenOepra.

Mopnenu crtpoenus atoma. Teopus aroma Bopopona. llorymomenune u u3aydeHHE CBETa
aToMoM. OObsACHEHHE JIMHEHYaToro CreKkTpa BOJOPOJa Ha OCHOBE KBAHTOBBIX MOCTYlaToB bopa.
CrioHTaHHOE U BBIHYKIEHHOE U3Iy4YeHHe cBeTa. Jlasepsl.

CocrtaB u cTpoeHue aToMHOro sijpa. M3oromnsl. SnepHsie cuibl. Jledext mMacchl. DHeprus
CBSI3M HYKIOHOB B sifpe. EcTecTBeHHas paguoakTHBHOCTh. 8aKOH paJMOAaKTHBHOIO pacrnaja.
HckyccTBeHHast paiMOaKTUBHOCTh. SIIEpHbIE peakUWu, peakUnu NOeJIcHWs M cuHTe3a. llenmHas
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peakuust neneHus ypaHa. lcnonb3oBaHue OSHEpruM JeleHUs sAep. SlnepHas dHepreTuxa.
TepmosnepHslil cuHTE3. SlnepHoe opyxue. buonorndeckoe n1eCTBUE paOaKTUBHBIX U3JIyYCHUM.

Knaccudukanus snemeHTapHbIX vacTull. JlenToHbl Kak (yHIaMEHTaJbHBIC YaCTHIIBI.
Knaccudukanus u ctpykTypa anpoHoB. BzaumozeiictBue kBapkoB. OyHIaMeHTaIbHBIE B3aUMO/ICH
CTBHUA. Y CKOPUTEIH 3JIEMEHTAPHBIX YaCTHULL.

Dpomronusd Beerenuou

[TprMeHUMOCTh 3aKOHOB (PU3UKHU AJi1 00BACHEHUS MPUPOJIbI KOCMUYECKHX O0BEKTOB.

OO6pa3oBanue acTpoHOMHUYECKUX CTPYKTYyp. ConHeuHast cuctema. 3Be3/ibl U UICTOYHUKH HX
sHepruu. Knaccudukanms 3se3a. Bomonus 38e37 1 3BOJIOIH COTHEYHON CUCTEMBI.

[anaktuka. [pyrue ramaktuku. Crpyktypa Bcenennoi, ee pacmmpenue. Pasberanue
ralakTuk. 3akoH Xa06ma. Kocmomormueckas Mmojens paHHeld BceneHHOW. Dpa H3IydeHHS.
Hyxneocunte3 B panneit Bcenennoit. IIpocTpaHcTBeHHO-BpeMEHHBIE MacuITaObl HaOII01aeMOi
Bcenennoii. Opranndeckast )ku3Hb Bo Beenennoit. TemMHast Mmatepusi 1 TeMHast SHEPTusl.

TemaTtuueckoe IIAaHUPOBAHUC

11 KJIACC (344, 1 ¥ B HEJEJIIO)
DJIEKTPOAMHAMUKA (9 u)
OcHOBHOE coziepKaHne

ONEKTPUYECKUH TOK. YCIIOBUS BO3HUKHOBEHUS AJIeKTpudeckoro toka. Cmna toka. Cs3b
CWIBl TOKa C HAIpPaBJICHHOW CKOPOCTBIO. IIOCTOSHHBIM JJIEKTPUYECKUH TOK. Y CIIOBHE
CYILLIECTBOBAHMS IIOCTOSSHHOIO TOKAa B IPOBOJHHUKE. VMCTOYHMK TOKa. ['albBaHMYECKUM JJIEMEHT.
Croponnue cunbl. JJIC HCTOYHMKA TOKa. 3aBUCUMOCTb CHJIBI TOKa B IIPOBOJHHUKE OT
MIPUJIOKEHHOTO K HEMY HamnpsbkeHHs. CONpOTUBIIEHUE NMPOBOAHMKA. 3aKOH OMma U1l OJTHOPOJHOTO
MIPOBOJIHMKA. BosbT-aMIiepHas XapakTepuCTUKA MPOBOIHHKA.

3aBUCUMOCTbH CONPOTHUBIIEHUS OT NEOMETPUYECKHUX pPa3MEPOB M Marepuana IMPOBOJHHKA.
VYnensHOE compoTtusieHue. Pe3ncrop. 3aBUCUMOCTh YAEIBHOIO CONPOTUBIECHUS NPOBOJHUKOB OT
TEMIIEPATYPBL.

VY aensHOE COIIPOTUBIICHUE MIOJIYIIPOBOTHUKOB. CoOcTBeHHas IIPOBOJUMOCTD
MIOJIYIIPOBOIHUKOB.

CepxnpoBoanMoctb. Kputnueckasd temneparypa. OTiauuuMe ABMKEHHUS 3apsSHKEHHBIX
YacTHUIl B TPOBOJHUKE U cBepXMpoBoaHuKe. M3oTonnueckuii apdext. Kyneposckue napsi.

Coenunenus npoBoJHUKOB. OOlIee CONPOTHBIEHUE MPU MOCIEJOBATEIBHOM COECIUHEHUN
IIPOBOJHMUKOB.  OJIEKTPUYECKAass IMPOBOJUMOCTb MPOBOAHMKA. [IpoBOAMMOCTH 1LemHM IIpH

17



napajuieIbHOM COEAMHEHUU MPOBOJAHUKOB. ['MapoauHaMUyecKast aHAIOTUsl MOCIEA0BaTeIbHOTO U
MapajuieJIbHOTO COCIUHEHUN MPOBOAHUKOB. CMEIIaHHOE COEAMHEHUE MPOBOJAHUKOB. DJIEKTPUYE
CKHE CXEMBI C IlepeMblukaMu. MOCTUK YHHCTOHA.

3amMKHyTasl 1elb C OJJHUM MCTOYHHUKOM TOKa. 3akoH OMa i 3aMKHYTOM LIENH C OJHUM
ucTOYHUKOM. Cuia TOKa KOPOTKOTO 3aMbIKaHWE. 3aMKHYTAas LIE€Mb ¢ HECKOJIbKUMH HCTOYHUKAMU
ToKa. 3akoH Oma JJ1s1 MU ¢ HECKOJIbKUMU UCTOYHUKAMH TOKa. PacdeT cuiibl TOKa U HaNpsHKEHUS B
ANeKTpUIecKuX mersix. [{udposeie 1 aHanorossie daeKTpudeckue mpubopsl. Ammnepmerp. HIyHT.
BoasT™metp. Jlo6aBouHOE conpoTuBieHre. BkiroueHne amnepMeTpa U BOJIbTMETPA B ICTIb.

PaGoTa snektpuueckoro Toka. TernaoBoe qeHCTBHE AIEKTPUIECKOTO ToKa. 3aKoH Jkoyis

—Jlenna.

MomHocTh  3MeKTpuyeckoro Toka. llepemada 35I€KTpOSHEPTHMM OT HMCTOYHHMKA K
norpedurento. MakcuManbHash MOIIHOCTH, TepefaBaemas norpedburento. [loTepu MOIIHOCTH B
MOABOISIIIIMX MTPOBOJIAX.

DJIEKTPOJIUTHL.  DJEKTPOJIUTUYECKAs JAWCCOlManus. OyekTponu3. 3akoH Dapanes.
[TocTostnuas ®apanes. O0beauHeHHbIH 3akoH Dapanes. [[puMeHeHre 2EKTPOIN3a B TEXHUKE.

— CucremMaTu3upoBaTh 3HAHUSA O (PU3MYECKOW BeIWYMHE: CHIa TOKa,
HarpspKeHre, paboTa ¥ MOIIHOCTH AJIEKTPHYECKOTO TOKa;

— OOBSICHSITB:  YCIIOBHSI ~ CYIISCTBOBAHHSI  JJIEKTPHUYECKOTO  TOKA;  JACHCTBHS
AIEKTPUYECKOTO TOKA HA MTPUMEpaxX ObITOBBIX U TEXHHUYECKUX YCTPOMCTB; MPUUUHY BO3HUKHOBEHUS
COMPOTHUBIICHHUS B MPOBOIHHUKAX;

— OMHUCHIBATh:  MEXaHWU3M  TEPEepPaCIpEeNeICHUs]  IICKTPUUYECKUX  3apsA/loB B
raJIbBAaHUYECKOM 3JIeMeHTe BoyibTa, 0COOCHHOCTH JBMIKEHHUS 3apPSKEHHON YaCTHIIBI B SJICKTPOJIUTE
HMCTOYHHKA TOKA, IBJIEHUE HJIEKTPOIUTUUECKON AUCCOLUALINH;

— dbopmynupoBath 3akoH OMa 11 3aMKHYTOH 11emnu; 3akoHbl dapajes;

— paccUMThIBaTh: CONPOTHBJICHUE MPOBOAHUKA; MapaMeTpbl ydacTKa LEenu ¢
UCIONIb30BaHNEM 3akoHa OMa; COMPOTUBIEHUE CMEIIAHHOTO COSAMHEHHs MPOBOIHUKOB; paboTy U
MOIIHOCTb JIEKTPUUYECKOTO TOKA;

— aQHAIM3UPOBATh: BOJBT-AMIEPHYIO XapaKTEPUCTUKY IPOBOJHUKA; 3aBHCHUMOCTD
COTPOTHUBIICHUS MPOBOJHUKA OT €r0 yAETbHOTO COMPOTHUBJICHHS, JJIMHBI MPOBOJIHHUKA U TUIOMIAN
€ro TIOIEPEYHOr0 CEYCHUS; 3aBUCHUMOCTb CONPOTHUBJICHUS METAIUIMYECKOTO TMPOBOJHHKA H
MOJIYITPOBOJIHUKA OT TEMIIEPATYphI;

— OOBSICHATH YCTPOWCTBO W MPUHIUN ACHCTBHS: TadbBaHUYECKUX DIEMEHTOB H
aKKyMYJISITOPOB, PEOCTATa;

— NPEACTABIATh OTJIMUME JIBOKEHHSI 3apsOKEHHBIX YacTHUIl B MPOBOJHUKE U
CBEPXMPOBOIHUKE;

— MPUBOJUTH TPUMEPHI: TEIJIOBOTO JEWCTBHS TOKA, MPUMEHEHHUsS DJIEKTPOJHN3a B
TEXHUKE;

BBISICHATH YCJIOBHE COTJIACOBAHMS HArpy3KH M HCTOYHUKA,

— HaO0II0/1aTh 3aBUCUMOCTbH HAIIPSHKEHUSI Ha 32)KUMaX MCTOYHUKA TOKA OT HArpy3KH;

— HCCIIEA0BaTh NapajieNIbHOE U MOCIIEI0BATEIbHOE COETUHEHUS IPOBOAHUKOB;

— MIPEJICTaBIATh PE3YNbTAThl UCCIEIOBAaHUI B BUIE TAOIUIL;

— M3y4yaTh  DKCIIEPUMEHTAJIbHO  XapaKTEPUCTUKH  CMEIIAHHOTO  COEJIMHEHUS
MTPOBOIHUKOB;

— ONPEACIIATh LIEHY JEJEHUS IIKaJIbl aMIIEpMETPa U BOJBTMETPA;
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— MU3MEPSITh: CUIIy TOKAa M HAMPSKEHUE Ha PA3NIMYHBIX YYaCTKaX 3JIEKTPUUYECKOMN I1IeTH;
O/1C u BHyTpEHHEE COIPOTUBIIEHUE NCTOYHUKA TOKA;

— pacCcUMTHIBATh 3HAUCHUS IIYHTA U JOOABOYHOTO COIIPOTUBIICHHUS;

— HaO0II01aTh, U3MEPSTH U 00001IaTh B MPOIIECCE IKCIIEPUMEHTATILHOM e TEIbHOCTH;

-- MIPUMEHSTD MMOJTYyYEHHBIE 3HAHUS K PEIICHHUIO 3a1a4

[TocTostnHable MarauThl. MarautHoe nose. OnelT Opcrena. BekTtop MarHUTHON MHIYKLIMH.
[IpaBuia OypaBumka W TpaBod pyku Mg mnpsMoro Toka. I[lpunuun cynepnosunuu. [IpaBuio
OypaBuMKa Al BUTKAa C TOKOM (KOHTYpHOro Toka). JIMHMM MarHuTHOM HHAyKuuu. ['umotesa
Amnepa. 3eMHON MarHeTU3M.

JelicTBe MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM. 3akoH Ammepa. [IpaBuiio aeBoit pyku.
Pamka ¢ TokoM B OAHOPOAHOM MarHUTHOM mnoje. OgHopoaHoe marHuTHOE moje. CoOCTBeHHas
uHAYKIus. [[puHIMIHATBHOE YCTPOMCTBO ICKTPOU3MEPUTEIILHOTO MTPHUOOpPA U AIIEKTPOIBUTATEIIS.
JleficTBe MarHMUTHOTO TIOJII Ha JBIKYIIMECS 3apspkeHHble yactuibl. Cuia Jlopenna. IlpaBuiio
neBoil pyku. [lmockue TpaeKTOpUU IBUKEHHS 3apsHKEHHBIX YacTUIl B OAHOPOJHOM MarHUTHOM
nonie. Macc-cnekrporpad. [Tpunuun uamepeHus Mace 3apskKeHHbIX YyacTHil. L{UKIoTpoH.

JIBuKeHue 3apsHKeHHBIX YacTHI] B OJJHOPOJIHOM MarHUTHOM mojie. OCOOEHHOCTH IBUKEHUS
3apsOKEHHBIX YacTHI[ B HEOJAHOPOJHOM MAarHUTHOM moje. PaguanuoHHble mosica 3eMilH.
B3auMopeiicTBre AIEKTPUYECKUX TOKOB.

MarnuTHblii moToK. PaboTta cmibl Amrepa mpu nepeMelieHue MPOBOAHHKA C TOKOM B
MarHuTHOM TIOJIE.

MarauTHOe TIOJIe B BemecTBe. JlnamarHeTWKW, IapamMarHeTUKH, (eppOMarHETHKH.
MaruutHas npoHunaemMocts cpensl. uamarnetusm. Ilapamarnerusm. ®deppomarHeTuk BO
BHEIIIHEM MAarHUTHOM nojie. OcTaTouHass HAMArHUYEHHOCTb.

OcHoBHBIE BUBI y4EOHOH 1€ATEILHOCTH
— HabGmronate:  B3auMOJAEWCTBHME  TOCTOSIHHBIX ~ MArHUTOB;  OMBITBHI,  JTOKA3bIBAIOIIUE
CYILIECTBOBAHME MAarHUTHOIO MOJIS1 BOKPYT IPOBOJIHUKA C TOKOM;

— HaOJII0aTh ¥ UCCIIEIOBAThH JIEHCTBUE MarHUTHOTO TIOJIsI HA IIPOBOJAHUK C TOKOM;

— Ha0II01aTh U aHAIM3UPOBATh B3aUMOJICHCTBHE JIBYX MMapaslIeIbHBIX TOKOB;

— WCCTIE0BAaTh 3aBUCUMOCTh CHJIBI, JIEWCTBYIONIEH HA MPOBOJHHUK, OT HAMpPaBIICHUS
TOKa B HEM M OT HaIpaBJICHUSI BEKTOPAa MAarHUTHOM MHIYKIIUH;

— MIPUMEHSITH MPaBUIIO OypaBUMKa ISt KOHTYPHBIX TOKOB;

— OOBSICHATH MPUHLUI JNEUCTBHUS: 3IEKTPOU3IMEPUTEIBHOTO npubopa,
ANEKTPOABUTATENS MOCTOSHHOTO TOKa, Macc-CcrieKTporpada, HUKIOTPOHA,

— BBIYMCIIUTB: CHIIy, JEHCTBYIOLIYIO Ha DSJIEKTPUUECKHH 3apsi, IBWXKYIIUWUCS B
MarHMTHOM T10JI€; MarHUTHBIN MOTOK; MHIYKTUBHOCTh KaTYIIKH; YHEPTHUIO MAarHUTHOTO TIOJIS;

-- IPOBOJIUTH AHAJIOTUH MEXKY MIOTOKOM KHJIKOCTH ¥ MAarHUTHBIM TTOTOKOM;

--aHaJIM3UPOBATh OCOOCHHOCTH MarHUTHOTO TIOJIS B BEIIECTRE;

-- IPUBOJUTH IPUMEPHI HCTIOJIB30BaHus (heppOMarHeTu3Ma B TEXHHUECKUX YCTPONCTBAX;

-- BBITIOJIHATH IKCIIEPUMEHT C MOJIETBIO SJIEKTPOABUTATEIIS;

-- IPUMEHATD MOJYyYEHHBIE 3HAHUS K PEIICHUIO 3a7a4

pasziefieHue OJHOMMEHHBIX 3apsI0B B IMPOBOJHMKE, JBHKYIIEMCS B MAarHUTHOM
none. DJC uHAYKIMH. DIEKTPOMArHUTHAas WHIYKUUA. 3aKOH 3JIEKTPOMAarHUTHOM WHIAYKIUU.
[TpaBumno Jlenmna. CiocoObl momydeHusi HHAYKITMOHHOTO ToKa. OmbiTel Dapanes. CaMOUHTYKITHS.
Onpit 'enpu. JIC caMOUHAYKITUH.
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Toxu 3ambIKaHus U pa3MblKaHus. Bpems penakcanuu. Mcnonb3oBaHue 3I€KTPOMarHUTHOU
uaaykun. Tpanchopmatop. Kosdounuent tpanchopmanuu. [loBplmaronmii U MOHMKAIOMIMN
Tpanc(hopMaTopsI.

DneKTpOMarHuTHas UHAYKLHS B COBPEMEHHON TEXHUKE.

O/1C B pamke, BpallarolIEicss B OJHOPOJAHOM MarHUTHOM IoJsie. ['eHepaTop nepeMeHHOIo
Toka. IloTtepu smexkTposHepruu B JMHUAX 3JieKTponepenaud. Cxema nepenadu 3J1€KTPOIHEPrHU
MOTPEOUTEITIO.

-- OnuceiBaTh MOJEIbHBI HKCIEPEMEHT IO pa3ieieHUI0 3apsloB B IPOBOJHUKE,

JBYDKYILEMCS] B MArHUTHOM I10JI€;

--Ha0JII01aTh SIBJICHUE 3JIEKTPOMArHUTHOM MHIYKIINHY;

-- Habmonate 1 00bsiCHATE: onbIThl Dapajess ¢ KaTymkaMyd U ¢ TOCTOSSHHBIM MarHUTOM;

BO3HUKHOBEHUE MHAYKLIMOHHOIO TOKA IPU 3aMbIKaHUH U Pa3MbIKaHUH LIETIN;

--[IPUBOJIUTh IPUMEPHI HCIIOJIb30BAHUS DSJIEKTPOMArHUTHOM HMHIYKIMU B COBPEMEHHBIX

TEXHUYECKUX YCTPOHUCTBAX;

— OOBSICHATH MPUHLIMII ASHCTBUS TpaHC(HOpMATOPa, TeHEpaTopa EPEMEHHOI0 TOKa;

— paccuMThIBaTh HaNpshKeHHUE TpaHchopMaTopa Ha BXOE (BBIXOJE);

— OLIEHUBATh NOTEPU IEKTPOIHEPTUH B JIMHUSX JIEKTPOIEPEIauH;

— uccienoBarh 3aBucuMocTh J/]C HHAYKIMH OT CKOPOCTHU ABUXKEHUS TPOBOAHUKA, €TO
JUIMHBI U MOAYJISL BEKTOPA MATHUTHOM MHIYKIINH;

— HabII0AaTh M 06001IIaTh B IPOIIECCE SKCIIEPUMEHTABHON AEATEIbHOCTH;

— MIPUMEHSITDH [TOJIyY€HHbIE 3HAHUSI K PELICHUIO 3a7a4

[IpencraBiaeHne rapMOHMYECKOro KojeOaHMs Ha BEK- TOPHOHM auarpamMme. MrHoBeHHOE
3HayeHue HanpsbkeHus. @asza koneOanuil. HauvanbHas ¢as3a konebanuit. CrnoxeHue ABYX
KoJIe0aHUH.

Pe3ucrop B nenu nepeMeHHoOro Toka. JleMcTByroliee 3HAUYEHUE CHUIIbI IEPEMEHHOTO TOKA.
AKTHBHOE comnpoTtuBienue. Paspsaka konpaeHcatopa. Bpems penakcaunn R—C-nenu. 3apsiaka
KoHJeHcaTtopa. Tok cMemnieHus. MarHuToanekTpudeckass MHAYKIUsA. EMKOCTHOE CONpOTHBIIEHHE.
WNHIyKTHBHOE CONPOTHBIICHHE.

Cpennee 3HauY€HHE MOIIHOCTH IEPEMEHHOTO TOKA B MaTYIIKE 32 IEPUOI.

CB0OOO/IHBIE TapMOHMYECKHE AJIEKTPOMAarHUTHbIE KojeOaHUs B KOJIeOATEIbHOM KOHTYpE.
OHeprooOMeH MeXay JIEKTPUYECKMM U MarHUTHHIM nosssMu. KonebatenbHblli KOHTYp. Dopmyria
TomcoHna. BeIHyKXIeHHbIE 3JIEKTPOMAarHUTHbIE KojeOaHUs B KojeOaTeabHOM KOHType. BekropHas
auarpamma Juist KonebaresbHOro KoHTypa. [loHoe conpoTuBieHHe KOHTypa MEPEMEHHOMY TOKY.
Pe3onanc B xonebatenibHOM KOHTYpe. Mcnonp30BaHMe SBICHUS Pe30HAHCA B PAJIUOTEXHUKE.

CobcTBeHHas MPOBOJUMOCTD TOJTYIPOBOJHUKOB. [IpumecHast mpoBoauMocTs. JloHOpHBIE U
aKuenTopHele mpumecu. [lomynpoBoHUKH n- U p-THUIIA.

5. IlepeMeHHEBIH TOK

— BBIUHCIUTH: JIEHCTBYIOIME 3HAYEHHUsS CHJIBI TOKA M HANpPSDKEHUS, E€MKOCTHOE
COIIPOTHBIIEHUE KOHJIEHCATOpa, MHIYKTHMBHOE COINPOTHUBIIEHHE KAaTYIIKH, MEpUOJ COOCTBEHHBIX
rapMOHUYECKUX KOJIeOaHMIA;

— aHAJIM3UPOBATh: IMEpepacipeeieHle dHEePTUuu NMpU KojeOaHUAX B KoJieOaTeIbHOM
KOHTYpPE; MEXaHU3Mbl COOCTBEHHON U MPUMECHON MPOBOANUMOCTH MOIYIPOBOIHUKOB;

— OTHCHIBAThH SIBJICHUE PE30HAHCA;
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— [I0JIy4aTh PE30HAHCHYIO KPUBYIO C IIOMOIIBIO BEKTOPHBIX JUArPaMM;

— Ha0JI0/1aTh OCHUJUIOTPAMMBbI TAPMOHHYECKHUX KOJICOAHUI CHUITBI TOKA B IICTIH;

— HCCIIEI0BATh SIBICHUE DJIEKTPUUYECKOT0 PE30OHAHCA B [TOCIEA0BATEILHON LIENH;

— OOBSICHATh: MEXaHHM3M OJIHOCTOPOHHEH MHPOBOAUMOCTH pP—II-IEPEX0/a; MPUHIUI
paboThI BEIIPSAMUTEIIS], YCHIIUTEh Ha TPAH3UCTOPE;

— MIPUMEHSITDH [MOJIYY€HHbIE 3HAHUS K PEeUICHHIO 3a7a4

DJIeKTpOMarHuTHOE n3aydcHue (749)

OcHoBHOE cofiepKaHue

OnexrpoMarHuTHble BOMHBL.  Onbeir  I'epua.  M3nydeHuwe 3JIEKTPOMArHUTHBIX — BOJIH.
I110THOCTB 3HEPrUM JIEKTPOMATHUTHOTO MOJIS.

berymass rapMoHu4Yeckas JJIEKTpOMAarHuTHas BoJiHA. JUIMHA BOJHBIL.  YpaBHEHHUS
HaNpsOKEHHOCTH  3JIEKTPUYECKOro MOl M MHAYKIUS MarHuTHOro Imojs Juid  Oeryiuei
rapMoHH4Yeckord BoiHbL [lomspusanusa BoaHbel. VHTeHcHBHOCTH BOJIHBL. [IOTOK sHepruum w
IUIOTHOCTh  [OTOKA OSHEPrUM  AJIEKTPOMArHUTHOW BOJHBI.  3aBUCUMOCTb HWHTEHCUBHOCTHU
JJIEKTPOMArHUTHOM BOJIHBI OT PACCTOSIHUSA O MCTOYHUKA M3JIy4EHUs M €r0o 4acToThl. JaBiieHHE H
HMITYJIBC JJIEKTPOMAarHUTHOW BOJHBL. V3MepeHue naBieHus cBeTa. ['paHuUIbl IMaIlla30HOB JUIMH
BOJIH (4acTOT) CIEKTPa 3JEKTPOMArHUTHBIX BOJH U OCHOBHBIE€ MCTOYHUKU H3JIy4€HHs B COOTBET
CTBYIOILIMX JMAaIa30Hax.

[TpuHuMne! paguocssasu. Buasl paguocsasu. Paguonepenada. Monynsanus nepeaaBaeMoro
CUTHaja. AMIUINTy[Has M 4YacToTHas Moayisauus. [IpuHnunuaneHas cxema neperaTYuK
aMIUIUTYIHO-MOJYJIUPOBAaHHbIX KojeOaHui. Paauonpuem. JlerekTupoBanue curhaiza. Cxema
MIPOCTEUIIEr0 paguOPUEMHHKA.

TeruioBoe u3nmyueHue. AOCOIIOTHO YepHOe Teno. YibTpaduoneroBas katactpoda. KsantoBas
runote3a [lmanka. 8akoHbl TeruioBoro  um3nydeHus. DotoH. OcHOBHbIE  (pu3UUECKHE
xapakTepucTuku potoHa. Potoapdext. OnbiTol CToNeToBa. 3aKk0HbI (HoTO3PPEKTa.

KBantoBas Teopus ¢oroaddexra. Pabora BbIxoma. YpaBHeHMEe OHHIUTEHHA A
¢dorodddexra. 3aBUCMMOCTh KHHETUUECKOM SHEPrUn (POTOIIEKTPOHOB OT YACTOTHI CBETA.

KopryckynspHble ¥ BOJHOBbIE CBOWCTBa (hOTOHOB. KopmycKynsipHO-BOJHOBOM Ayaslu3M.
Hudpaxius otnenbHbIX GoToHoB. ['mnoresa ae bpoitns. J{nuna Bonusl ne bpoiinsa. CooTHomeHue
HeomnpezaeneHHoctel ['elizendepra.

[Tnanerapras monens aroma. OmbiT Pesepdopaa. Pasmep atomuoro simpa. Teopust aroma
Bopopoja. [lepsriii mocrynar bopa. [IpaBuno kBantoBanus opour bopa.

DHEPreTUYeCcKnil CIEKTp aToMa BOJOpOJa. DHEPTrHs MoHU3auu. Bropoit moctynar bopa.
Cepun unsnyueHus aroma Bojopona. Bunbl msnydenuil. JIuneiuateiii cnektp. CrekTpanbHbIN
aHaJIU3 U €ro NpUMEHEHHE.

[Tpomeccel B3aumonelcTBUsl atroma ¢ (otoHoM. Jlaszep. IlpuHumn pedcTBHsS Jnasepa.
OcHOBHBIE 0COOEHHOCTH Ja3epHOTro u3aydeHus. [I[pumenenue na3epos.

DJIEKTpUUYECKUH pa3psij B razax. HecaMOCTOSATENbHBIN U CAaMOCTOSTEIbHBIN pa3psaapl. Buabl
ra3oBoro paspsnaa. ['a30Bblil pa3ps B COBpEMEHHON TEXHUKE. DIEKTPUUYECKHI TOK B BAaKyyMe.
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OU3UKA BBICOKU X DHEPI'MU (8 1)
OcHoBHOE coJiepKaHue

[Ipoton u HeuTpoH. IIpoTroHHO-HEHTpoHHAss wmoaenb sapa. M3otombl. CuibHOE
B3aMMOJCHCTBUE HYKIOHOB. KoMnTOoHOBCKass anuHa BOJIHBI 4dacTuipl. CoctaB U pasmep snpa.
VY aenpHas SHEprus CBA3M. 3aBUCUMOCTH YACIbHOM 3HEPIHH CBSI3M HYKJIOHA B AJpe OT MacCOBOIO
gyuciaa. CuHTe3 u geneHue saaep. PannoakTuBHOCTB. BuIbl pagMOaKTHBHOCTH: €CTECTBEHHAs U
ucKyccTBeHHas. PagnoakTuBHbIN pacnan. Anbda- pacnan. DHeprus pacnana. bera-pacnaa. ['amma-
nsnyuyenue. llepuon nonypacnana. 3akoH paJuoaKTUBHOIO pacnajga. AKTUBHOCTb PaIMOAKTUBHOTO
BelecTsa. PanqnoakTuBHbIe cepuu.

HckyccTBeHHast paAuOaKTUBHOCTh. Jlenenue sanep ypana. llenmHas peakuusi JeneHus.
CamonogaepxuBaroniasicss peakuust aeneHus saaep. Kpurtuueckas macca. Kputuueckuilt pasmep
aKTUBHOM 30HBI. SnepHblil peakTop. OCHOBHBIE JIEMEHTHI SJEPHOIO PEAKTOpa U MX HA3HA4YCHHE.
Atomuas snektpoctaHius (ADC). MomHocTe peakTtopa. SnepHas OezomacHocts ADC.
TepMmosinepuble peakuuu. Peaknus cuHTe3a jierkux snep. TepMOsIepHBIM CUHTE3. YIIpaBiIsieMbId
TEPMOSIZICPHBINA CHUHTE3. SInepHOe opyxkue. YCiI0oBHE BO3HUKHOBEHMS HEYIPABISIEMON LEIHOU
peakuuu geneHus snaep. ArtomHas OomOa, ee NpUHLMIIMAIbHAs KOHCTPYKUMs. Bonopoanas
(TepmosinepHas) 0om0a, ee MPUHIMIHAIbHAS KOHCTPYKIIHSL.

buonornueckoe NEHCTBHE pAJUOAKTUBHBIX M3IydeHUU. Bo3aeicTBue paaroOaKTUBHOTO
U3Iy4YeHUus Ha BemiecTBo. Jlo3a mnornomenHoro wusnyudeHus. KosdduuueHnt otHocuTeNnbHON
OMO0JIOTNYECKON aKTUBHOCTH.

OKBUBaJICHTHas 1032 IOIJIOUIEHHOIO H3JIydeHus. Bixiag pasnuuHbIX HCTOYHUKOB
MOHU3UPYIOLIETO U3YyYeHUs B €CTECTBEHHBIN paJualiioHHbIN (OH.

Knaccugpukanus snemeHtapHbix uactull. PepMuoHbl U 6030HbL. [lpunnun Ilaymnu.
Pacnipenenenre (GepMHOHOB 1O HHEPreTUYECKUM COCTOSIHMSIM. AHTHYacTHIbL. [IpuHImn
3apsaoBOro compsbkeHus. IIporecchl B3auMONpPEBpAIEHHUs] YacTHI. AJPOHbI U JICHITOHBI.
JlenToHHBIN 3apsan. 3aKOH COXpaHEHUs JIENTOHHOro 3apsaa. Cnaboe B3auMOAEHCTBHE JIENTOHOB.
bera-pacnaz ¢ yuactuem npomexxyrouHoroW-6030Ha.

Knaccudukanus u cTpykTypa aapoHoB. Me3oHsl u Oapuonsl. [loarpymmel GapuoHOB.
Crpykrypa anpoHoB. KBapkoBas rumnore3a M. I'emnimana m /I, IiBeiira. KBapku u aHTHUKBapKH.
XapaKkTepUCTUKH OCHOBHBIX THUIIOB KBapKOB. 8aKOH COXpaHEHHUs OapHOHHOTo 3apsaa. Apomar.
B3aumopeiictBue kBapkoB. l[Ber kBapkoB. ®yHIaMeHTalbHblE YacTUIbl. KBapk-ienToHHas
cummerpus. OyHIaMeHTalbHbIE YacTHIbl, oOpasytomue Beenennyro. Tpu mokonenus ¢yHnameH
TaJbHBIX YaCTUL. [ IFOOHBI.

DneMenThl acTpodusuku (3 4)

OcHoOBHOE cofepKkaHue

ACTpOHOMMYECKHE CTPYKTYpBI, X cpeaHuil pasmep. IIpumepHoe uucno 3Be3x B ['anakTuke.
Paz6eranme ramaktuk. 3akoH XaO6ma. KpacHoe cMmerieHue crekTpaidbHbIX JuHUE. Boszpact
Bcenennoii. Mopgens @®punmana. Kpurtnueckas mioTHocTs BceeneHHoil. bomnbiioit  B3phIB.
OcCHOBHBIE IEPUO/IBI FBOJOIMU BeeneHHon.

Kocmonornueckass mogens bonbioro B3peiBa. [lnankoBckasi snoxa. BemiecTtBo B paHHel
Bcenennoi.
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JlomuHupoBanue wu3nydeHus. Opa HykieocuHTe3a. OOpa3oBaHHE BOJOPOJHO-TEIHUEBOM
wia3Mel. Jpa aromoB. PenukrToBoe wuzmydyeHune. OOpa3oBaHHE CBEPXCKOIUIEHHH TaJaKkTHK,
UIMNTUYECKUX U CIHMPAIbHBIX TajakTUK. Bo3HukHOBeHME 3Be3l. [IpOTOH-TIPOTOHHBIM ITMKIL.
OBomonusl 3Be31 pa3nu4Hoil maccel. KopuuneBblii u Oenblif kapiuk. KpacHblii Turant u
CBEPXI'MI'aHT.

IInanerapnas TymaHHOCTb. HelTpoHHas u cBepxHoBas 3Be3na. CHHTE3 TSDKEIBIX
XMUMHYECKHUX 37eMeHTOoB. KBazapbl. XuMuueckuil cocTaB Mex3Be3AHOro BemiectBa. OOpa3zoBaHue
Conneunoil cucrembl. OOpa3oBaHME MPOTOCOJHIIA M Tra3onbuieBOro aAucka. llmanerezumanu.
ITpotornanersl. OOpa3oBaHue M 53BONIONMA IUJIAHET 3E€MHOW TIpyNIbl M IJAHET-TMTaHTOB.
Actepouast 1 komeThl. JKuznb B Conneunoit cucreme. Kuznb Bo Beenennoi

O6o06maroee nopTopeHue (54)
PesepBHoe Bpems (24)

KoaunuecTtBO
Homep HaumeHoBaHnue IIpoao/KUTEIbHOCTD KoauuecTtBO
azaeJa azaeJa M3YYEHHUS pa3aesia KOHTPOJILHBIX PAKTHIECKHX
P P y P P (/1aGopaTopHbBIX)
NporpamMmbl NporpamMmbl NporpamMmsbl, B 4acax padort pabor
1 DIEeKTpOoIMHAMHKA 9
2 DIIEKTPOMarHUTHOE 7
M3ITy4eHUE
3 dusuka BEICOKUX 8
SHEPIUit
4 JIEMEHTEI 3
acTpo(U3UKH
5 Oo6ob61maroiee 5
MMOBTOPEHHE
6 PeszepBHOe Bpems 2
Hroro: 34
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KaneﬂuapHO-TeMaaneCKoe MOYPO4YHOC€ IIVIAHUPOBAHUE 11kaacc

Ne i/m Ne ni/m Ilnannpyemasi nara Tema ypoka
(o0mmid) | (pasaenam
U TeMaM)
Pasnen 1. Dnekrpoaunamuka (9 4.)

1 1.1 Onektpuyeckuil TOK. McTouHukuM Toka. 3aKkoH
OmMa 1t yyacTKa LeTH.

2 1.2 3akon OMa AJ1s1 IOJIHOM Lienu

3 1.3 JleficTBUSI STIEKTPUUECKOTO TOKA

4 14 MaruutHoe nosie. J[elCTBHUSI MarHUTHOTO TOJIS.
B3anMoneicTBHs SIEKTPHUECKUX TOKOB.

5 15 MarHuTHBIN MOTOK

6 1.6 DneKTpoOMarHuTHasi MHAYKLIHS

7 1.7 I'eHepupoBaHuE MOCTOSIHHOIO TOKA

8 1.8 Ilepenava 31eKTpOIHEPT MM HA PACCTOSTHUE

9 1.9 KomebarenbHbI KOHTYp B IIETIH TEPEMEHHOTO
TOKa

Paszpnen 2. DOnexkTpoMarHuTHOE u3nydeHue (74)

10 2.1 ONEeKTPOMAarHUTHHIE BOJIHBI

11 2.2 OHeprus, AaBJICHUE UMITYJIbC IEKTPOMArHUTHBIX
BOJTH

12 2.3 3aKOHBI TEOMETPUUECKON ONTUKH
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13 24 3aKOHBI BOJIHOBOM ONTHUKHU
14 2.5 JudpakmoHHas pemieTka
15 2.6 dotorpdexr
16 2.7 Ctpoenue aroma. l3znmydeHue W mMOTJIONIEHUE
aToma.
Paznen 3. dusnka BbICOKHX dHepruii (84)
17 3.1 CocraB aTOMHOTO siIpa
18 3.2 EctecTBeHHas palnOaKTUBHOCTD
19 3.3 HckyccTBeHHAs paiOaKTUBHOCTh
20 3.4 SnepHast sHEpreTHKa
21 3.5 TepmosinepHbIil CHHTE3
22 3.6 Buonoruyeckoe JIECTBUE pPaOaKTUBHBIX
W3JTyYCHHI
23 3.7 Knaccugukarus s7eMeHTapHBIX YaCTHI
24 3.8 Tunel B3anMOAEHCTBUSA YaCTHILL
Pa3znen 4. DOnemeHTh acTpodu3uku (34)
25 4.1 Crpykrypa Beenennoi
26 4.2 DBOIONUSA 3BE3]1
27 4.3 ConneuHas cucrema
Paznen 5. Oo6o06mmarornee moBTopeHue (54)
28 5.1 3aKOHBI MEXAHHYECKOTO JIBMYKEHUS
29 5.2 3aKOHBI COXPaHEHUSI B MEXAHUKE
30 5.3 OcHoBbl MKT
31 54 OCHOBBI TEPMOJUHAMUKHU
32 55 MexaHH4eCKHe BOJTHBI
PesepBHoe Bpemsi(24)
33 PesepBHBIC Yachl
34 Pe3epBHbIe yachl
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UTOT 34 gacos

VuebHo — MCTOAHUYCCKOC oOecrcueHue

[Tporpamma kypca ¢usuku s 10-11 kmaccoB. YrayOneHHbli ypoBeHb (aBrop B. A.
KacwsiHoB).

YMK «®u3suka. YriaybneHHbsii ypoBeHb. 11 kinacey

1. ®usuka. Yrayonennslii yposenb. 11 knacc. YueOnuk (aBTop B. A. KacbsiHOB).

2. ®uszuka. YrinyoneHHslid ypoBeHb. 11 kiacc. Meronudeckoe nocodue (aBrop B. A.
KacbsinoB).

3. ®wusnka. ba3oselii u yriayoneHnsiii ypoBau. 11 ximacc. Terpangs ans mabopaTopHBIX
pa6or (aBropsl: B. A. Kacesnos, B. A. Koposun).

4. Ouszuka. Yrinyonenuslii ypoenb. 11 kmacc. Kontponsueie paboTsl (aBTOphl: B.
A. Kacesros, JI. II. Momeiiko, E. D. PaTtOwb).

5. Odusmka. 11 kmace. Jlmmaktudeckue martepuanbl (aBTopel: A. E. Mapon, E. A.
Mapon).

6. ®usuka. 3agaunuk. 10-11 knacest (aBTop A. I1. PeiMkeBuy).

7. OnektpoHHas Gopma yueOHUKA.

KoMIutekT HarjisqaHbIX OCOOMId.
CHI/ICOK HarJisiIHbIX HOCO6HI>’I

Tabmuier 001IETO HA3HAYEHUS

1. Mexnynaponnas cuctema enunun (CH).

2. [TpucraBku a5t 00pa30BaHUS AECATUYHBIX KPATHBIX U JOJTBHBIX €IWHUII.

3. duznyeckue MoCTOSHHBIE.

4. [Ikana 3MeKTPOMarHUTHBIX BOJIH.

5. IIpaBuia mo TexHuke 6e30MacCHOCTH MU paboTe B KaOuHeTe (PUHKH.

6. Mepsl 0e30macHOCTH TMPH MOCTAaHOBKE M MPOBEIEHHH JIAOOPAaTOPHBIX padoT 1o
3JIEKTPUUYECTBY.

7. [Mopsimok penieHns KOJIMIeCTBEHHBIX 33/1a.

Tematnueckue TaOIUIIBI

8. DNeKTPOHHO-Ty4YeBas TpyOKa.
9. [TomymipoBOTHUKH.
10.  IToxynpoBOJHHKOBBIH THO/.
11. Tpansucrop.
12 OHepreTuyeckasl CUCTEMA.
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13.  Tepwmo- u poTopesucrop.

14.  Ilpocreiimuii paauoNpHUEMHHUK.

15. CxeMa ruiposIeKTPOCTAHLIUH.

16.  Tpancdopmarop.

17.  Tlepenaya u pacrnpeneicHue IEKTPOIHEPTUH.
18.  Jlunamuk. MukpodoH.

19. [IIkana 37€KTPOMarHUTHBIX BOJIH.
20. Panumosnoxkanus.

21.  PenrtreHoBckas TpyOKa.

22. OmnbiT MaiikenscoHa.

23. Mopenu CTpoeHHsI aToMa.

24. Omnpenenenue 3apsjia IEKTPOHA.
25. Jlamna HaKaJIMBaHMS.

26. JlaBiieHHe cBeTa.

217. Cxema onbiTa Pesepdopaa.

28. LerHas simepHas peakims.

29.  SnepHbrii peakTop.

30 Jlazep.

31.  3Be3msl

32. Conneynas cuctema.

33  3armeHus.

34 3emiss — 1utaneta CONTHEYHOW CHCTEMBI.
35 JlyHa.

36 [InaneTs! 3eMHOM IPYIIIBI.

37. [InaHeThI-TUTaHTHI.

38.  Maueie Tena COMTHEYHOH CHCTEMBI.

39.  Comnnre.

40. Crpoenue ConHiia.
41  Hama I'anaktuka.
42.  Jlpyrue rajgakTHKH.

43.  TI'ma3 xak onTUYecKas cucTema.
44,  OnTuueckue npuOopHl.
Kommiekr  moptpeTtoB  mns  kaOuHeTa buzukn

(mamka ¢ ABaIATHIO IOPTPETAMH).

Pexomenmanmu 1o paboTe C IJEKTpOHHOW (opmoil yueOHWUKA U
dhopmupoBanuio UKT — KoMIIeTEHTHOCTH YYEHUKOB

[Ipu pabore c sneKTpoHHOW (opMoON yueOHUKA ClEAyeT MPHIEPKUBATbCA OOIIMX
METOAMYECKUX MPUHIUIIOB B COYETAaHUH C METOJMKAMM MCIOJIb30BaHUS HH()OPMAIIMOHHBIX pECYp
coB. YueOHas NeATeNbHOCTh CTPOUTCS HA OCHOBE CHCTEMHOJESATEIILHOCTHOIO MOAXO0/a U JIOJIKHA
CIOCOOCTBOBaTh (DOPMUPOBAHHIO YHHUBEPCAIbHBIX Y4YEOHBIX IEHCTBMH, MpH 3TOM BHIBI €S
TEJIBHOCTU JIOJKHBI COOTBETCTBOBAaTh CTYNEHM oOpa3oBaHus. Benymum BUAOM J€SATEIBHOCTH
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YUYAIIUXCSl A8 OCHOBHOW IIKOJIBI SIBJISETCSl TPYIOBOE B3aMMOJEHCTBHE, NMPH ATOM OOJIBIIOE
BHUMaHHE yJenseTcs pabore ¢ HHOOPMAIIMOHHO-IOUCKOBBIMU 33/IaHUSIMH, JajibHEHIee pa3BUTHE
MOJTy4YaroT HaBBIKU cOOpa, XpaHeHHs, 00padOTKU MHPOPMAIIUH, YCUIMBACTCS MHTETPAIHsl 3HAHUMH.
Ocoboe BHUMaHHME YAETSACTCS MPUMEHEHHIO TMOJYYCHHBIX 3HAHUH B IPOEKTHO-y4eOHO,
HCCIIEIOBATEIBCKON AEATEIBHOCTH Ha YPOBHE MPEANPOPHILHON OATOTOBKH.

IIpu pabore ¢ 2aeKTpoHHOW (GopMOH ydyeOHMKA MOSIBJISAIOTCS  JIONOJIHUTEIbHbIE
BO3MOYKHOCTH JUI pPa3BUTUS MBICJIUTEIBHBIX W KOHTPOJIMPYIOUIMX JI€HCTBHH, a TaKxke
KOMMYHHUKATHBHBIX KOMIETEeHIMH. Takas BO3MOXHOCTb 00€CHEUHMBACTCA HHTEPAKTUBHBIMU
MOJYJISIMM Kak O0O0ydYarolllero, Tak M IMPOBEPOYHOIO M KOHTPOJUpYIOILEro xapakrepa. Pabora c
pa3NUYHBIME  MH()OPMALMOHHBIMUA pecypcaMH JOJDKHA 4YepeloBaThcsl Oeceloil ¢ yuutenem,
00CyXJIeHUEeM B TpYIIaxX, 3alHCAMU B TETPAIsiX, UTPOBBIMU ieMeHTaMu. OJHAKO HE CIeayeT
YBIIEKATHCS HATIAHOCTBIO, HAI0 TIOMHHUTH O HEOOXOAUMOCTH (POPMUPOBAHUS U PA3BUTUS APYTHX
HAaBBIKOB: YTE€HUS, 00pabOTKH TEKCTa, pa3BUTHS MOHOJIOTHYECKOW PEUH, B TOM YHUCIIE B C TOMOIIBIO
MH(GOPMALIMOHHBIX MYJIbTUMEAUHHBIX PECYPCOB.

MOXHO HpeIIoKUTh CIEAYIOUIMH aaropuT™M paboOThl: BOCHPUATHE HMH(POPMAIUM, aHAIM3
MOJy4eHHOM MH(popMaluy, MpoBepKa MOHUMaHMs, caMOOLeHKa (pediekcusi), onpeaesieHue anb
Heillero MapupyTa npoABHKEHUS B yueOHOM MaTepuae.

VYuurenb JODKEH TIOKa3aTh, Kak paboTarh ¢ HHPOpMaLuei, chopMyIHpoBaTh IEIU
o0y4eHHs, HAayduTh padOTaTh C HHGOPMAIMOHHBIMH OOBEKTaMH, CTPOHUTH OOpa30OBaTEIbHBIC
MapuipyThl  JUIS ~ JOCTMDKEHHS — TIOCTaBIEHHBIX  menedl.  OOpamiaeM — BHUMaHHE, — 4TO
MOCJIEIOBATEIBHOCTh PAa0OTBI C y4eOHBIM MaTepHajoM ONpEACTseT Y4YUTEIb C YYeTOM
MH/IMBUYAJIbHBIX OCOOCHHOCTEH Ka)I0T0 y4yalllerocsi Uiy rPyNIbl y4aluxcs.

PaGota ywammxcs ¢ pa3HbIMM HMCTOYHUKAMH HH(OpPMALMM: TEKCTOM YydeOHHKa,
uHpopManrel HUTIOCTPAaTUBHOTO PsIa,

MYJIbTUMEIUMHBIMM ~ OOBEKTaMH —  TO3BOJSIET  aKTHUBHO  HCIOJb30BAaTh  IOMCKOBBIE,
HCCIIeI0BATEIbCKUE BU/IbI yUEOHBIX 1€HCTBHM.

JlesTebHOCTh y4aluxcsi 00s3aTeNIbHO JOJDKHA COOTBETCTBOBATH TMOCTABJICHHOW y4eOHOM
IeJIM, KOTOPYI0 YYCHHKaM CHayalla cOOOIaeT YYWTellb, a BIOCIEACTBHM OHM CaMH HAaydaTcs ee
CTa- BUThb. DTO MOXET ObITh 3HAKOMCTBO ¢ MHpopManueil, 06padboTka nHpopMaluu, 3allOMUHAHKE,
WCTOJIb30BaHNE WH(OPMAIIMY TIPH PEIICHUH PAa3IMUHBIX YUeOHBIX 3a1a4 U T. 1. [Ipu pabore ¢ uH-
(bopMallMOHHBIME O0BEKTAMU MOTYT BCTPETUTHCS TEPMHUHBI, KOTOPBIE CIOXKHBI I IOHUMaHus. B
3TOM cllyyae paboTy ¢ MH()OPMAIMOHHBIMH HCTOYHUKAMH CIEIyeT COBMEUIaTh C 3alMUCSIMU B
TeTpaaM U IPYTMMHU BUIAMH JIEATEILHOCTH, CIOCOOCTBYIOLIMMH Jy4IlIEMY OCBOCHHIO MaTepHala.

[Tocne oOcCyXIeHHs C Yy4YHUTENEeM IIOJIyY€HHBIX CBEIEHHH YYEHUKH TMPHCTYMAT K
BBITMIOJIHEHUIO TPEHUPOBOYHBIX 3aJaHH, OINPENEICHHBIX YyYHUTEIEeM. YUYHTENh JaeT YEeTKHe
WHCTPYKIIMM TIO BBHIMOJIHEHUIO WHTEPAKTUBHBIX 33/JaHUH W TMPH HEO0OXOJAUMOCTH (OPMYITHPYET
TpeOoBaHUST K O(GOPMIICHUIO pe3ynabTaToB. Ecim ydammecs JOCTaTOYHO IOATOTOBJIICHBI, OHHU
paboTaloT C 3aJaHUeM CaMOCTOATENBbHO. MTOrOM CaMOCTOSATENBHOW pabOTHI  SBISETCS
KOJIJICKTUBHOE OOCY)KJEHHE DPe3yNbTaToB. EciM BBIMOJIHEHHE 3a/laHUi BBI3BIBAET 3aTpPyTHEHHUS,
CIIEAyeT COBMECTHO pa3o0paTh CIOCOObI pelIeHHs, a 3aTeM MPeAJIOKUTh  ydJalluMCs
CaMOCTOSITENIbHO TOpadoTaTh C MHTEPAKTHBHBIM MoOjayJleM. Bo3Mo)kHa KOJUIEKTHBHas pabora c
TPEHUPOBOUYHBIMU 3aJlaHUSIMHU. ECliu yuuTens cuuTaeT, 4To U3y4aeMblii MaTepHuai XOpoIlo YCBOEH,
MOKHO OPTaHHM30BaTh COPEBHOBAHHME MEXIY YYAITUMUCS WM MX TPYIIAMH, a TaKKe TPUMEHHTH
npyrue urpoBblie (opmbl. B ciydae, eciaum y4eHHK paboOTaeT CcaMOCTOSTEIBLHO C Yy4eOHBIM
MaTepuajJoM M TPU BBHINOJIHEHUM IPOBEPOUHBIX 3aJaHUN HCHBITBIBAET TPYAHOCTH, MOYKHO
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MOPCKOMCHAOBATE €MY BBLIIIOJIHUTH HJOIOJHUTCIBHBIC TPCHUPOBOYHBIC 3aJiaHUS. B MMPOTUBHOM
cllyyae CIIeAyeT elle pa3 oOpaTHTbCsA K MH(OPMAIMOHHBIM OOBEKTaM, CIIPABOYHBIM MaTepuaaMm,
oOpasiam penieHuit u T. 1.

Yuutens BeIOUpacT HEOOXOAUMYIO 00Pa30BATEIHLHYIO TPACKTOPUIO, CITIOCOOHYIO 00ECTICUYUTh
BU3YAJIM3AIUIO TPOXOXKACHUS TPACKTOPHH OOyUeHHsI ¢ KOHTPOJBHBIMH TOYKAMHU 3aJaHUN pa3-
JIMYHBIX BHJIOB: WH(MOPMAIIMOHHBIX, MPAKTHYECKUX, KOHTPOIBHBIX. DOpMBI OpraHu3anuu y4eOHo
JESTeIbHOCTH ONPEACISIOTCS BHIAMH Y4eOHOHW pa0oThl, crenu(UKod y4eOHOW TPYIIIBI,
M3Yy4aeMbIM MaTEPUAIOM.
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JIucT BHeceHUSI N3MEHEHUH

INToanuck
JlaTa mo NpeACTABUTEII
JKYpPHAJ |
\A Homepa aJIMMHUCTPAIL
KOI1a | YPOKOB, UM IKOJIbI,
ObL1a | KOTOpBbIE Tema ypoka, KoTopasi cTaja mocJje OcHoBaHue IJIsl | KOHTPOJHPYIO
clenaH ObLIH HHTErpanuu KOPPEKTUPOBKHU 1ero
a HHTErpup BbIINIOJIHCHH E
KOpPpeK | OBaHbI KOPPEKTHPOBK
THPOBK U
a 3amsaTHHA
JL.P.
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