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IHosicHuTEeILHAA 3ANNCKA.

Pabouas mporpamma coctaBieHa Ha ocHOBe DeepalibHOTO KOMIIOHEHTa ['ocy1apCcTBEHHOTO
cTaHzapTa, mporpaMmsl Kypca ¢usuku g 11 kmaccoB B.C.[lanromenkos,O.B.Kopurynoa. Mocksa
«IIpocsemenue» 2010 r. IIpu coctaBieHnH MPOrpaMMbl UCIIOJIb30BAINCH HOPMAaTUBHO-TIPABOBBIE
JIOKYMEHTHI: TpuKa3 Munucrepctsa oopazoBanus u Hayku PO ot 10 HostOpst 2011 r. Ne 2643

«O BHeceHuu n3meHeHuil B PenepanbHblii KOMIIOHEHT TOCYAapCTBEHHBIX

00pa30BaTeNbHbIX CTAHIAPTOB HAYAJILHOTO O0IIEr0, OCHOBHOTO OOILIET0 U CPETHETO (IIOJIHOTO)
oOmero oOpa3oBaHusl, yTBEPKIACHHBIN MpukazoM MuHuctepcTBa oOpazoBanus Poccuiickoi
®enepanuu ot S mapta 2004 1. Ne 1089».

Oco0eHHOCTh Kypca (1)I/ISI/IKI/I 11 K7aCCOB COCTOMT B TOM, 4YTO IJIs1 €r0 OCBOCHHs IIKOJBbHHUKH
JOJIDKHBI O6HaI[aTb HE TOJBKO OHpeI[eJIéHHbIM 3a1acoM MpeaABApPUTCIbHBIX CCTCCTBCHHO-HAYYHBIX
3HaHHI>i, HO W AO0CTATOYHO XOpOIIO Pa3BUTHIM a6CTpaKTHBIM MBIIJICHHEM. OTO SBISETCA TJIaBHOM
HpH‘IHHOﬁ TOTrO, 4YTO B y‘IG6HOM IJIaHE 3TOT NPEAMET IMOABIACTCA IMOCICIAHUM B PAAY €CTCCTBCHHO-
HAayYHbIX JUCHUILJINH.

Ha 6a3ze nentpa «Touka pocra» obecrednBaeTcsi peaiqu3anus 0Opa30BaTEIbHBIX MPOrpamMm
€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HampaBiIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBaHMUAMH 3aKOHOJATENbCTBA B chepe oOpa3oBaHUs U ¢ yu€ToM pekomeHaanuii dexepanbHOro
oreparopa yueOHoro npenmera «Dusuka» . Obpa3oBarenbpHas IporpaMMa MO3BOJSET HHTETPUPOBATH
peanu3yeMble IMOAXOJbl, CTPYKTYpYy M COJepXkaHuWe HpH opraHu3anuud oOyueHus ¢usuku B 10-
11 kyaccax, BBICTPOGHHOM Ha 0a3e Jr000ro M3 JOCTYIHBIX Y4€OHO-METOAMYECKMX KOMILIEKCOB.
Hcnonb3oBanue obopynoBanus «Touka pocta» mpu peanuzauuu aanHod OII mo3Bossier co3maTh

YCIIOBUS:
d JJIA paCHII/IpeHI/ISI CO[Iep)KaHI/I?[ IKOJIBHOI'O XUMHUYCCKOI'O O6pa30BaHI/I$I;
d JJIA ITOBBIIICHU A HOSH&B&TGJ’IBHOﬁ AKTHUBHOCTHU 06yan0H11/1xcg B €CT€CTBGHHO-Hay‘IHOﬁ
001acTH;
. JUTSL Pa3BUTHS JIMYHOCTH YYaIerocs B MPOIECCe OOYUYCHHSI XUMUH, €r0 CIIOCOOHOCTEH,

(bOpMHpOBaHHH " YAOBJICTBOPCHUA CONUAIIBHO 3HAYUMBIX HHTCPECOB U HOTpe6HOCTeﬁ;

. e paboThl ¢ OJApEHHBIMU YYalIUMHCS, OPraHM3aLMU HMX Pa3BUTUS B Pa3IHMUHBIX
o0nacTax o0pa3oBaTeIbHOM, TBOPUECKOM EATEIBHOCTH .

IIporpamma cooTBeTCTBYeT y4eOHHMKY:

O®uzuka. 11 xnacc; yuyeOHUK A 001eoOpa3oBaTeNbHBIX OpraHU3alluil ¢ MPHJIOKEHHEM Ha
AIIEKTPOHHOM HocuTene; 6a30Bblii ypoBeHs/ I'.5I. Mskumes, b.b.byxosues, B.M. Yapyrus:
nox pen. H.A.Ilappentresoit. — M. : Ilpocsemenne, 2022. — 432 c.

B 11 xmacce — 68 4. B roj, 2 yaca B Helen0. B COOTBETCTBUM C TOJOBBIM KaJICHAAPHBIM TpaukomM

yuammecs B 11 kimacce obyuatorcs 34 yueOHbIC HEEH.



1.IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoeHue yueOHOro npeamMera «Dusnkay Ha ypoBHE cpeiHero oouiero oopasoBanus (0a30BblIit
ypOBeHB) JOJIZKHO 06CCHe'-H/ITB AJOCTMIKCHUC CICAYIOMUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE pPEe3yNbTaThl OCBOCHHS Yy4eOHOro mpeamera «Du3uka» TOIDKHBI OTpPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOyYalomuXxcsi PYKOBOACTBOBAThCS CHOPMUPOBAHHON BHYTPEHHEH
MO3UIUEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPUEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIMX TPAAULMUOHHBIM IIEHHOCTSIM POCCHUHCKOIO OOIIECTBA, PAaCUIMpPEHUE >KU3HEHHOTO
OMbITa M ONBITA ACSATEIHHOCTH B MPOLECCE peaau3alli OCHOBHBIX HANpaBJICHUM BOCIUTATEIHHOU
NESTEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMU O0YUAIOIIErocss Kak akKTUBHOTO U OTBETCTBEHHOI'O
YJIEHa POCCHICKOTO 00111eCTBA;

MPUHATAE TPAAUIMOHHBIX  OOIICYEIOBEYECKUX T'YMAHUCTHYECKUX M JIEMOKPATHUYECKHUX
LICHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO [I€ATEIbHOCTh B MHTEpEcax TIpaxJaaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYTPABJICHUH B 00pa30BaTEIbHON OpraHU3alliu;

YMEHHE B3aUMOJICHCTBOBATH C COI[UAIBHBIMH UHCTUTYTaMH B COOTBETCTBUH C UX (DYHKIUSAMU U
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIIEHHE K FOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM POCCUHCKHX YUEHBIX B
o0nactu (GU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTbh HPABCTBEHHOT'O CO3HAHUS, ’THUYECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0 M MPHUHUMATh OCO3HAHHBIE PEIIEeHHUs, OPUEHTHUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IEHHOCTH, B TOM YHCJIE B JIEATEIILHOCTH YUYEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYIyIIero;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYasg 3CTETUKY HAYyYHOTO TBOPYECTBA, MPHUCYIIETO
busnuecKoil HayKe;

5) Tpy10BOr0 BOCIIMTAHUS:

WHTEpEeC K pa3IudHbIM cepam mpodeccuoHaaIbHON AesSTETPHOCTH, B TOM YHCIIC CBSI3aHHBIM C
¢bu3uKol W TEXHUKOM, YMEHHE COBepIlaTh OCO3HAHHBbIM BBIOOp Oyaymiedl mnpodeccun u
pealn30BhIBaTh COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHHWIO B oOnacTd (DU3HKU Ha
MPOTSKEHUU BCEU JKU3HH;

6) 3K0JIOrHYecKOro BOCIUTAHMS

cOPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJNbTYpbl, OCO3HAHHWE TIJIO0ATBLHOTO  XapakTepa
HKOJIOTHUECKUX TPOOIIEM;

IJTAHUPOBAHUE W OCYIIECTBIICHHE JCHCTBHII B OKPYXAIOIIEH Cpele Ha OCHOBE 3HAHMS IEleH
YCTOWYHMBOTO pa3BUTHS YEIOBEUECTBA;
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pacimpeHue OIbITa JCSITeTbHOCTH JKOJOTUYECKON HAIpaBICHHOCTH Ha OCHOBE HMMEIOIIMXCS
3HaHUU 10 (pH3UKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS

C(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
bu3nveckoii HayKw;

OCO3HAaHWE IIEHHOCTH HAYYHOW JEeSATEIILHOCTH, TOTOBHOCTH B IpoIlecce U3YYCHHUS (PH3UKU
OCYIIECTBIISTH MPOSKTHYIO M UCCIIEIOBATEIIBCKYIO IEATEIPHOCTh MHAUBHIyaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBIE YHuUBEPCAJIbHBLIC yqeﬁﬂme HeﬁCTBHﬂ

Ba3oBble Jiornyeckue aAeiicTBHA:

CaMOCTOSITENIbHO ~ (OPMYJUPOBAaTh W  aKTyallM3MpoOBaTh MmpobiemMy, paccMaTpuBath ¢
BCECTOPOHHE;

OIIPEIEINIATH 1SN IEATSILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU MX JTOCTHKCHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paCCMaTPUBAEMbIX (DU3HUECKUX SBICHUSX;

pa3pabareiBaTh IUIAH PENICHHS TPOOJIEMBI ¢ YYETOM aHaIM3a WMEIONIUXCS MATePUAIBHBIX H
HEMaTepUaTbHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OLICHUBATh PHCKH MOCIICIICTBUI NESITEIbHOCTH,

KOOPJIMHUPOBATh U  BHINOJTHATH pabOTy B  YCIOBUSAX PEaTbHOrO, BHPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH XXU3HEHHBIX TIPOOJIEM.

Ba3oBbie ncciienoBaTeIbCcKue 1eHCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH ITOHSATHAMHI M METOIaMU (PU3HUYECKON HAYKH;

BJIQJICTh HABBIKAMU YUeOHO-MCCIIE0BATEIHCKON U MTPOSKTHOM JIeATEILHOCTH B 00JIaCTH (DU3HKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOMCKY METOOB pEIIeHUs 3a/a4 (PU3u4ecKoro
COJIep>KaHusl, MPUMEHEHHUIO PA3INYHBIX METO/I0B MTO3HAHMUS;

BIIQJICTh BHUJAMH JCSITCILHOCTH TIO TIONYYEHUIO HOBOTO 3HAHWS, €ro WHTEPIpETaIiH,
MPeoOpPa30BAHUI0 M MPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX CUTYallUsSX, B TOM YHUCJIC MPH CO3JaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBA3HM U aKTyaTHU3UPOBATh 3a7ady, BHIBUTATh TUTIOTE3Y €€
pellleHrs, HaXOAUTh apryMEHTHI JJIs1 JOKa3aTeNbCTBA CBOMX YTBEPXKICHHH, 3a/aBaTh MapameTpbl U
KPUTEPHUU PEIICHUS;

aHAIM3UPOBATH TIOJYYSHHBIC B XOJIC PEUICHUS 33aJa4d PE3yJIbTAThl, KPUTHICCKH OICHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIOBUSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/aud B 00pa3oBaTENbHON NESITENLHOCTH, B TOM
quCIie TIPU U3YICHUN (DU3HKH;

JaBaTh OIEHKY HOBBIM CHTYAIUsM, OIECHUBATH PUOOPETEHHBIN OITBIT,

YMETh MEPEHOCUTH 3HAHUS TI0 (PU3HKE B MPAKTUUECKYIO 001aCTh KUZHEACSITEILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TIPe/IaraTh OPUTHHAIBHBIC TIOAXO/IbI ¥ PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIOMYCKAIOIIHE aTbTCPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmueii:



BJIaJIeTh HaBbIKAMM MOJTy4YeHHs HH(pOpMAUU (U3NIECKOTO COAEPIKAHMU U3 UCTOUHUKOB Pa3HbIX
THUIIOB, CaMOCTOSATENIBHO OCYLIECTBJIATh IIOMCK, AaHAJIM3, CHUCTEMATU3aLUI0 M HHTEPIPETALMIO
nH(OpPMAIUU Pa3IMYHBIX BUJOB U ()OPM MpEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTb HUH(OPMALIHH;

UCIOJIb30BaTh CPEACTBA MH()OPMAIMOHHBIX W KOMMYHMKALIMOHHBIX TEXHOJIOTMH B pEIIEHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHM3AlMOHHBIX 3a4ad C COOJIOJeHHEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKH O€30IacCHOCTH, TUTHEHBI, PECYypCOCOEepPEeKEHUs, TPABOBBIX U ATUYECKUX HOPM,
HOpM MH(}OpPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEp’KaHMs B pasIMYHbIX (opMmaTrax ¢ y4yéTOM Ha3Ha4YeHUs
uHbOpMAlMM W LEJNEeBOH ayJuTOpuHu, BBIOMpas ONTUMANbHYIO (OpMY TMpPENCTaBICHUS U
BU3yaJIM3aLUU.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE yYeOHbIe JeiicCTBUS:

OCYIIECTBIISITH OOIICHUE HA YPOKaX (DU3MKHU M BO BHE-YPOUHOU JESATCILHOCTH;

pacmo3HaBaTh MPEANMOCHUTKA KOH(MIMKTHBIX CHTYAI[Mi U CMATYATh KOH(IUKTHL;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHMSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUIYaIbHON paOOTHI;

BBEIOMpATh TEMATUKY W METOIbl COBMECTHBIX JICHCTBUH C YY4ETOM OOIIMX HWHTEPECOB H
BO3MOXKHOCTEH Ka)K/10T0 4JeHa KOJUIEKTHBA;

MIPUHUMATH LI€JIM COBMECTHOU JI€ATEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH JEHUCTBUS 110
e€ JOCTHKEHHUIO: COCTAaBJIAThH IJIaH JEHCTBUM, pacHpenessiTb poJIM C Y4ETOM MHEHHUM YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOU PabOTHI,

OIICHMBATh KauyeCTBO CBOETO BKJAJa M KaXXJIOrO YYaCTHHKA KOMaH/Ibl B OOIIMI pe3yJbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE MPOEKTHl, OLIEHMBAaTh HJEU C MO3ULUMU HOBU3HBL, OPHUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETUYECKOE TMOBEJCHUE B PA3JMYHBIX CUTYAIUSIX, MPOSBIATH

TBOPYECTBO U B006pa)KeHI/Ie, OBITh WHHUIIMATHUBHBIM.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:
CaMOCTOATENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JCSATEIHHOCTH B 00JacTH (UBUKU U
aACTPOHOMHUHU, BBISIBIIATH MTPOOJIEMBI, CTAaBUTH U (OPMYITUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOATENIbHO COCTaBJATh IUIaH PELIEHUS pacy€THBIX W KAUECTBEHHBIX 3a]ady, IUIaH
BBITIOJIHEHUS TTPAKTUUECKON pabOThI ¢ YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1
MPEIIOYTEHHUI;
JIaBaTh OLIEHKY HOBBIM CUTYalIHIM;
pacimupsaTh paMKH y4€OHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI;
JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0sd OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MIPHOOPETEHHBIN OTIBIT;
croco6cTBOBaTh (YOPMUPOBAHUIO W TPOSIBICHUIO APYAUIMH B 00IACTH (PU3UKHU, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BATENBHBIN U KYJbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIMOHATbHBII HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CUTyallMsIM, BHOCHUTb KOPPEKTHUBbI B JE€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETISIM;



BJIAJICTh HABBIKAMH [O3HABATEIbHOW pe(IICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH U
MBICJIIMTCIIBHBIX MMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

MCIOJIB30BATh MPUEMBI pedIIeKCHUH TSl OLICHKH CUTYaIUH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPHHUMATH PEIICHUS 10 UX CHIDKCHHUIO;

NPUHUMATh MOTUBBI M PI'YMEHTBI IPYTUX [PU aHAIN3E Pe3yJIbTaTOB JACATCIbHOCTH;

IMpUHHUMATh ce651, IIOHUMas CBOM HEAOCTATKU U JOCTOUHCTBA,

[IPUHUMATb MOTHUBBI U apT'YMEHTBI IPYTUX [IPU AaHAIU3€E PE3YJIbTATOB AEATEIBHOCTH;

MpU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIHOKH.

B mporiecce mOCTHKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPaMMbI M0 (U3UKE IS
YPOBHS CpEAHEro oO0Iero oOpa3oBaHMsl y OOY4YaIONIMXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
HHTEJUICKT, MPEANOJIaratonui chopMUpPOBAaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE HSMOIMOHAIBHOE COCTOSHHE,
BUJICTh HATIPABJICHHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHATIBHOW Cepbl, ObITh YBEPEHHBIM B celOe;

CaMOpEryJIMPOBaHUs, BKIIFOYAIOIIEIO CAMOKOHTPOJIb, YMCHHE MPUHHUMATh OTBETCTBEHHOCTDH 3a
CBOE IIOBECACHUC, CIIOCOOHOCTH aAalTupoBaTbCad K OSMOIUOHAJIBHBIM HW3MCHCHUAM W IIPOABIATH
THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIFOYAIONICH CTPEMIICHUE K JIOCTH)KECHHIO LIEJTH U YCIIEXY, ONTHMU3M,
HHUIUATUBHOCTb, YMCHHUC I[CflCTBOBaTB HUCXO0Os U3 CBOUX BO3MO)KHOCT€I\/JI;

SMIATHM, BKJIIOYAIOIIEH CHOCOOHOCTh IMOHMMATh 3MOIMOHAJIBHOE COCTOSHUE JApYTUX,
YUYHTBIBATH €TI0 MPH OCYIICCTBICHHH OOIIEHHS, CIIOCOOHOCTh K COYYBCTBUIO M COMEPEIKUBAHHUIO;

COIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHUS C JAPYTHMH

JIFOAbMU, 3360TI/ITBC$I, MPOABJIATH HHTCPEC U PA3pPCUIATh KOH(bJ'II/IKTBI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 11 kiacce mpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb C(POPMUPOBAHHOCTDH y OOYUAIOIIMXCSI YMEHHUI:

JEMOHCTPUPOBaTh Ha IpPUMEpPax pojb U MecTo (PU3MKU B (QOPMHUPOBAHUU COBPEMEHHOMN
HAay4YHOW KapTUHbl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM M TEXHOJIOTMM, B NPAKTUYECKOMN
JeSTeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €TUHCTBO (PU3MUECKON KapTUHBI MUPA,;

YUUTBIBaTh  TIPAaHUIBl  MPUMEHEHWs  U3YYEHHBIX  (U3NYECKUX  MoJeNed:  TOYEUHBIi
ANEKTPUYECKUH 3apsill, JIyd CBETa, TOYEUHBIN MCTOUYHUK CBETa, siA€pHAs MOJIENb aroma, HyKJIOHHas
MOJI€TIb aTOMHOTO siJipa MPU pelIeHNH (PU3NUECKHX 3ajay;

pacrio3HaBaTh (U3NYECKUE SBIEHUS (IpoOLecchl) U OOBACHATH HX HA OCHOBE 3aKOHOB
JIEKTPOJAMHAMUKNA M KBAaHTOBOM (DM3MKH: 3JEKTpUUECKass HPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIEHCTBUS TOKa, B3aUMOJIEHCTBUE MarHUTOB, AJIEKTPOMAarHUTHAas UHAYKIIHUS,
JefiCTBHE€ MarHUTHOTO TOJS Ha MPOBOAHMK C TOKOM M JBIKYIIMHCSA 3apsjl, AJIEKTPOMarHUTHBIE
Kole0aHWs W BOJIHBL, MpPSMOJIMHENHOE pPacHpOCTpaHEHUE CBEeTa, OTpPaKEHUE, IpeOMIICHHE,
uHTephepeHys, TuppaKkius U MOIIpU3alMs CBETa, AUCIEPCUst CBETa, (POTOINEKTPUUECKUN FPPEeKT
(boTtordexTt), cBeToBOe aBieHWE, BO3HUKHOBEHHE JIMHEHMYATOrO CIEKTpa aromMa BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs paJIMOAKTHBHOCTD;

ONMCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DIIEKTPUUYECKUE, MArHUTHBIE, OINTHUYECKUE,
AJIEKTPUUYECKYIO TMPOBOAMMOCTh PA3IMYHBIX Cpel) M 3JIEKTPOMAarHUTHBIE SIBJICHUS (IIPOIIECCHI),
UCIOJIB3Ysl (PU3NYECKHE BEIHMYMHBI: AJIEKTPUUYECKUH 3apsll, Cujla TOKa, 3JIEKTPUUECKOe HAIpsKEHUE,
ANEKTPUYECKOE COMPOTUBJICHHE, PA3HOCTh IOTEHIIMAJIOB, J3JEKTPOABMKYIIAs cuia, pabora TOKa,
MHAYKIHUS MarHUTHOTO Mouisd, cuia Amrepa, cwia JIopeHna, MHAYKTMBHOCTb KaTYLIKH, SHEPrus
AJIEKTPUUYECKOTO0 M MarHUTHOTO IOJIeH, MEepHoJ] M 4YacToTa KojiebGaHuil B KoiebaTeabHOM KOHTYpE,
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3apsl M CWIa TOKAa B IIPOLIECCE TapMOHMYECKHMX SJIEKTPOMAarHUTHBIX KoseOaHWH, (OKycHOe
paccTosHUE W ONTHYECKasl CHJIAa JIMH3BI, IPU ONMHCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKUNA CMBICIT
MCTOJIBb3YEMBIX BEIMYUH, X 0003HAYECHHUS U CAUHUIIBI, YKA3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(GU3NYECKyI0 BEIMYUHY C APYTMMU BEITUUMHAMU;

OIMCHIBATh M3YUYECHHBIE KBAHTOBBIE SIBJIECHUS U MPOLIECCHI, UCIOIb3Ys (U3NUECKUE BEITUYMHBI:
CKOpOCTh 3JIGKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETAa, PHEPTUs W UMIyJIbC (POTOHa,
IIepHoJ] TOJypacmaaa, JHEPrusi CBA3M AaTOMHBIX SA€p, IPU ONMCAHWM IPAaBUIBHO TPAKTOBATH
(Gu3nyeckuil CMBIC MCIIOJIB3YEMbIX BEJIMYMH, MX O003HAUEHUS M €IMHMIbI, YKa3bIBaThb (OPMYIIbI,
CBSI3bIBAIOIME JIaHHYIO (PU3MUECKYIO BEJIMYMHY C JPYIMMU BEIMYMHAMH, BBIYUCIATH 3HAYEHUE
(bU3HYECKOI BEIIMYNHBI;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SBICHUS, HCIONb3Ys (HU3MUECKUE 3aKOHBI H
OpUHLUIBL: 3aKOH OMa, 3aKOHBI I1OCJIEA0BATEIbHOIO U MAapaJlIebHOIO COEAMHEHUS MPOBOIHUKOB,
3akoH  Jlxoyns—JIeHma, 3akoH  JJEKTPOMAarHUTHOW  MHIYKIMM, 3aKOH  IPSIMOJIMHEHHOro
pacnpoCcTpaHEHUs] CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHbI IIPEJIOMJICHUS CBETa, YpaBHEHHE
OnHmTeitHa s poTodddexra, 3aKOH COXpAHEHHS SHEPTHH, 3aKOH COXPAaHEHHS UMITYJIbCA, 3aKOH
COXpaHEHHUs 3JEKTPUYECKOro 3apsjia, 3aKOH COXPAHEHHUs MaccOBOrO 4HMCIIa, NOCTyJaTsl bopa, 3akoH
palMOAaKTUBHOIO pachajga, HOpU 3TOM pasiauyaTrbh CIOBECHYI (OPMYJIMPOBKY 3aKOHA, €ro
MaTEeMaTHUYECKOE BBIPAXKEHHUE U YCIIOBHS (IpaHuULbl, 00JaCTH) IPUMEHUMOCTH;

OIIpEe/EIIATh HalpaBJIE€HUE BEKTOpA MHIYKLUUU MarHUTHOTO IOJIS MPOBOJHHUKA C TOKOM, CHJIbI
Awmnepa u cuibl JlopeHua;

CTPOUTH M OMKCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJloM, TOHKOH JIMH30M;

BBIMIOJIHATh OKCIIEPUMEHTHl TI0 HUCCIENIOBAaHHIO (PU3MUYECKUX SBJICHUH H MPOIECCOB C
WCTIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHUH: MpU 3TOM (POpMYyJIMpOBaTh MpodieMy/3aiady 1
TUNIOTE3y Y4YyeOHOro SKCHEpUMEHTa, cOoOMpaTh YCTAHOBKY W3 MPEJIOKEHHOro 000pynoBaHHUS,
IIPOBOJIUTH ONBIT U (POPMYIIUPOBATH BHIBOBI;

OCYIIECTBIATh MPSMbIE U KOCBEHHBbIE M3MEpPEHUs] (PU3NYECKUX BEIMYMH, IPU 3TOM BBIOMPATH
ONTHUMAJIbHBIA CIOCO0 H3MEpPEHUs M MCIONb30BaTh H3BECTHBIE METOJbl OLEHKH MOrpeUIHoCTel
U3MEPEHMUI;

HCCIIeI0BaTh 3aBUCUMOCTH (PU3MUECKUX BEIUYHMH C UCHOJIb30BAHUEM INPSAMBIX U3MEPEHUN: MpH
3TOM KOHCTPYHPOBaTh YCTaHOBKY, (PMKCUPOBATh PE3yJbTaThl NOJYyUYEHHOW 3aBUCUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJE TaONMIl U TpaUKOB, JAeJaTh BBIBOJBI IO pE3yJIbTaTaM UCCIIEIOBAHMUS;

co0roIaTh MpaBuiia 0€30MacHOrO TPyJAa MpH MPOBEJCHUU HCCIIEIOBAaHUM B paMKax y4eOHOTro
HKCHEPUMEHTa, YyueOHO-UCCIIEOBATEIbCKOM M MPOEKTHOW JIEeATENHOCTH C  HCIHOJIb30BAaHHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS;

pemars pacy€THbIE 3aJa4ud C SIBHO 3a/1aHHON (U3WYECKOW MOJEINbI0, UCTOJIb3ys (U3NUYECKUE
3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHaJIM3a YCIOBUS 33Jaud BIOMPATh (PU3UYECKYIO MOJIENb, BBLACTIATH
¢usnyeckue BeTUYMHBI U (OpMyIBl, HEOOXOOUMBbIE [UId €€ pEeUIeHHs, NPOBOAMTH PACUEThl U
OLIEHHMBATh PEAILHOCTD MOJIYYEHHOTO 3HAaYeHUsI (PU3NUECKON BETHUNHBI;

pelars KaueCTBEHHBIE 3aJayd: BBICTPAWBATh JIOTUYECKH HEMPOTHUBOPEUYUBYIO IIETIOUKY
paccy’kJIeHUI ¢ ONOpOoi Ha N3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHMUS;

UCIOJIb30BATh MIPU pEIIEHUH Y4eOHBIX 337a4 COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHU JUIS
MOKNCKA, CTPYKTYPUPOBaHUS, UHTEPIPETAlUUd W MPEJCTaBiICHUs Y4eOHOM M Hay4dHO-TOMYJISIPHOM
nH(pOpMalLlUY, TOITYYEeHHON M3 Pa3IMYHbIX MCTOYHMKOB, KPUTHUECKH aHAJIM3UPOBATh IMOIY4aEMYIO
uH(pOpMaIINIO;

OOBSICHATh MPUHIUIMBI JCHCTBUS MAalIUH, NMPHOOPOB M TEXHUYECKHX YCTPOMCTB, pa3inuyarb
yCIIOBUS UX 0€30I1aCHOr0 UCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU;



MPUBOANTH TIPUMEPHI BKJIa/Ia POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B TMOBCETHEBHOUN KHU3HU I 00CCIICUCHUS
0€30MacHOCTH TMPH OOpaIIeHUH C MPUOOPAMU W TEXHUYECKUMH YCTPOHUCTBAMH, IJII COXPaHEHUS
3II0OPOBbSI U COOJTIOJICHHUSI HOPM SKOJIOTUYECKOTO TOBE/ICHUS B OKPYXKAOIIEH cpelie;

paboTaTh B rpYIIIE C BHITOJHEHUEM PA3ITUYHBIX COITMABHBIX POJICH, TIIAHUPOBATh PAOOTY TPYIIIIHI,
palMOHATIBHO pacpeAesaTh 00SI3aHHOCTH U IIAHUPOBATH JICATEIILHOCTh B HECTAHIAP THBIXCUTYAIIHSX,
aJICKBAaTHO OIICHUBATH BKJIAJl KAXKIOTO U3 YYaCTHUKOB TPYTIIBI B PEIICHUE PACCMATPUBAEMOM
poOIeMbI

2.Coaep:xanue yuedHoro npeamera 11 kiace

OCHOBBI JIEKTPOAMHAMMKH (MIPOI0JIKEHHE).
Paznen 1.MaruutHoe noJie (5 yacos).
B3aumopeiictBue TokoB. MaruutHoe nosie Toka. MarautHas unaykuus. Cuna Amnepa. Cuna
Jlopenria.
JlemoHcTpanuu:
1. BzaumopeiicTBUE NapajuIeIbHbIX TOKOB.
2. JlelicTBME MarHUTHOTO TIOJIS HA TOK.
3. YCTpoWCcTBO U AeHCTBHE aMIIepMETpa | BOJILTMETpa.
4. YCcTpoMCTBO U IeHCTBUE TPOMKOTOBOPHUTEIIS.
5. OTKJIOHEHHE 3JIEKTPOHHOIO JTyYKa MarHUTHBIM I1OJIEM.
3HaTh: MOHATHSA: MATHUTHOE TI0JI€ TOKA, WHIYKIMS MarHUTHOTO TOJIA.
[IpakTHdeckoe MPUMEHEHHE: JIIEKTPOU3IMEPUTENbHBIE MPUOOPHI MarHUTOIJIEKTPUUYECKOM
CUCTEMBI.
YMeTh: pemaTh 3aJaud Ha pacyeT XapaKTEPUCTHK JBMOXKYIIETOCS 3apsiaa WIH MPOBOJHUKA C

TOKOM B MAarHuTHOM IIOJIC, OIIPECACIIATh HAIIPABJICHUC U BCIIMUNHY CUJT J'[opeHua u AMnepa.

Pazgen 2.9sexTpoMaruuTHAs MHAYKIHSA (7 4acoB)

SIBieHME HIIEKTPOMATHUTHOW MHAYKUMU. MarHUTHBIA TOTOK. 3aKOH 3JIE€KTPOMAarHUTHOM
naayknuu. [IpaBuno Jlenma. Camounaykuusi. MHIyKTUBHOCTH. B3auMOCBSI3b 3JIEKTPUYECKOTO U
MarHMTHOI'O NOJIE€H. DJIEKTPOMArHUTHOE TOJIE.

JlabopaTopnass padora Nel: V3ydeHue 35€eKTpOMarHUTHON MHIYKLUU.

JleMOHCTpanuMm:

1. DnexkTpomMarHuTHas UHIYKLUS.
2. Ilpaswuio Jlenua.
3. 3aBucumocts I/IC MHIYKIIMU OT CKOPOCTH U3MEHEHUSI MArHUTHOTO MOTOKA.

4. CaMOUHAYKIIHUS.



5. 3aBucumocth OJIC CcaMOMHIYKIMM OT CKOPOCTH WM3MEHEHHS CHJIBl LETd W OT
I/IHI[yKTI/IBHOCTI/I HpOBOI[HI/IKa.
3Hﬂ: IIOHATHUS: 3JICKTpOMaI‘ HUTHAasA I/IHI[yKI_II/ISI; 3aKOH 3HCKTpOMaFHHTHOﬁ I/IHIIyKI_[I/II/I;
npaBuiio JIeH1a, caMOMHAYKIUS; WHIYKTHBHOCTD, DJICKTPOMAarHUTHOE TIOJIE.
YMeTh: OOBACHSTH SBJICHHE DJICKTPOMAarHUTHON WHIYKIUA M CAMOMHIAYKIIMH, peIlaTh 3a/adu

Ha IPUMCHCHHUEC 3aKOHA BHGKTpOMaFHHTHOﬁ HHAYKOWHU, CAMOUHAYKIUH.

Paznen 3.Mexannveckue KojieOaHusi ¥ BOJHBI (5 1)
Mexanunueckue konebanusa. CBoOomHble KoneOaHHsA. YCIIOBUS BO3HUKHOBEHHUS CBOOOJHBIX
kosnebanuii. [apMoHUYeckre KoaeOaHusl.
[IpeBpamenust sHeprun npu Kosebanusx. BeiHykaeHHbIe Konebanus. Pezonanc.
Mexanunueckue BoiaHbl. OCHOBHBIE XapaKTEPUCTUKU U CBOWCTBA BOJH. [lonepeunblie U Npo10ibHbIE
BOJIHBI.
3BYKOBBIE BOJIHBL. BbICOTa, rpOMKOCTh M TeMOp 3ByKa. AKYCTHYECKHI pe30oHaHC. YIIbTPa3ByK U
nHOPa3BYK.
JdemoHcTpanum:
1. Konebanue HutssHoro MasiTHuka. Kosnebanue npyKMHHOIO MassTHUKA.
2. CBs3b TAPMOHHYECKUX KOJICOAHUHN C PABHOMEPHBIM JBIKEHHEM MO OKPY>KHOCTH.
3. Brmyxnennsie xonedanus. Pezonanc.
4. OOpa3zoBaHMe U paCIPOCTPAHEHUE MONEPEUHBIX U POI0JIBHBIX BOJIH.
5. BoHbI Ha TOBEPXHOCTH BOBI.
6. 3aBHCHMOCTBH BBICOTHI TOHA 3BYyKa OT YacTOTHI KOJeOaHMA. 3aBUCHMOCTh TPOMKOCTH 3BYKa OT
aAMIUTUTY 1Bl KOJIeOaHMIA.

JlabopaTopnasi padora Ne2: l3mepenune yckopeHusi CBOOOHOTO MaIeHUs C TTOMOIIIbIO MasiTHHUKA.

Pa3znen 4.JsekTpoMarHuTHele Koslebanusi M BOJIHbI (10 yacoB)

CBoOonHbIe KoNeOaHMsI B KojeOarenbHOM KoHType. [lepron cBOOOAHBIX 3IIEKTPUUYECKUX
KOJIeOaHUH. IlepemeHHbII JIIEKTPUYECKUI TOK. I'enepupoBanue JIIEKTPUYECKOU
sHepruu. Tpanchopmatop. [lepenaua snexTpudeckoit s3Hepruu. DIeKTpoMarHuTHbIE BOIHbBI. CBOICTBa
AJIEKTPOMAarHUTHBIX BOJH. [IpuHnune! paauocsssu. TeneBuaeHue.

JdeMoHcTpanum:

1. CBoOO1HBIE 2TIEKTPOMAarHUTHBIE KOJIeOaHUs HU3KOM YacTOTHI B KOJe0aTeIbHOM KOHTYpE.

2. 3aBUCUMOCTb YacTOTBhI CBOOOJHBIX 3JEKTPOMATHUTHBIX KOJICOAHUH OT DJIEKTPOEMKOCTH H
WHIYKTUBHOCTH KOHTYDA.

3. Hesaryxatommme 351eKTpoMarHUTHEIE KOJIEOaHHs B TEHEpAaTOpe Ha TPAH3UCTOPE.
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4. [Tony4yeHne NepeMEHHOT0 TOKA P BPALEHUH BUTKA B MATHUTHOM IIOJIE.

5. YCTpoiCTBO U MPUHIIKIT JIEHCTBUSI T€HEpaTOopa NEPEMEHHOT0 TOKa (Ha MOJIEIH).

6. OcunsutorpaMMbl IEPEMEHHOTO TOKA

7. YCTpOWMCTBO U MPUHITUII ACHCTBUA TpaHChopMaTopa

8. Ilepemaua »SIEKTPUYECKOM OHHEPrMM HA PACCTOSIHHME C MOIIBIO TOHIKAIOUIETO U
MOBBIIIAIOIIETO TpaHCPopMaTOpa.

9. DnexTpuyecKHii pe3oHaHC.

10. Uznydenue u npuem 3I€KTPOMArHUTHBIX BOJIH.

11. OrpakeHue 31eKTPOMAarHUTHBIX BOJIH.

12. TlpenomiieHue 3MEKTPOMATHUTHBIX BOJIH.

13. Unrtepdeperuns u qudpakuus 3IeKTPOMArHUTHBIX BOJIH.

14. Tlonapu3zaius 31€KTPOMAarHUTHBIX BOJIH.

15. Monynauus v A€TEeKTUPOBAHHE BHICOKOYACTOTHBIX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

3HaTh: TOHATUA: CBOOOJHBIE W BBIHYXJIEHHBIE KOJIeOaHUsS; KoyeOaTenbHbI KOHTYP;
[IEPEMEHHBII TOK; PE30HAHC, JIEKTPOMArHUTHAs BOJIHA, CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

[TpakTHyeckoe MpUMEHEHHE: TeHEepaTop MEPEMEHHOT0 TOKA, CXeMa paauoTeraeOHHON CBA3H,
TEJIEBUJICHHUE.

Ymerh: M3MepsaTh CUly TOKa M HANpsDKEHHE B LEMSAX NEPEMEHHOro Toka. Mcmosnb3oBaTh
TpaHcpopmaTop A npeoOpa3oBaHUsl TOKOB M HampsbkeHUH. OmnpenesisiTh HEM3BECTHBIM mapameTp
K0JIe0aTeNbHOTO KOHTYpA, €CIIM W3BECTHBI 3HAYEHHE JIPYroro €ro mapamerpa M 4acToTa CBOOOJHBIX
KoJIeOaHUH; pacCUMTHIBATH YACTOTY CBOOOJIHBIX KOJIeOaHUH B KOeOaTeIbHOM KOHTYpPE C N3BECTHBIMU
napamerpamu. Pemate 3amaun  Ha npuMmeHeHue Gopmyin. OOBACHATH  pacnpocTpaHEHHE

OJICKTPOMArdHMTHBIX BOJIH.

Pa3znen 5.0nTuka (15 yacos)
CgetoBble BOJIHBI. (12 4acoB)

CkopocTh CBeTa M METONBI €€ M3MEpPEHUs. 3aKOHBl OTPAKEHUS ¢ TMPETOMIICHHS
cBeTa. BomHOBBIE  CBoiicTBa  cBeTa: gucmepcusi, HWHTepdepeHmus cBera, AUQpaKIus CBeTa.
KorepentHocts. [Tonepeunocts cBeTOBBIX BOJH. [Tonspusanus ceera.

Jla6opaTopnasi padora Ne3: 3Meperue mokaszaress MpeioMIICHHsSI CTEKIIa.

JlabopaTopHasi padora Ned: V3mepenue JUIMHBI CBETOBOM BOJTHBI.

JdeMoHcTpanuu:

1. 3akoHBI IPENIOMIICHHUS CHETA.

2. TlonHOE OoTpakeHHe.

3. CseToBO/I.
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4. Tlonyuenue nHTEpHEPEHIIMOHHBIX MOJIOC.

5. Jludpakuus cBera Ha TOHKON HUTH.

6. dudpakuus cBera Ha y3KO mIenu.

7. Pa3znoxeHue cBera B CHEKTP C MOMOUIbIO AUPPAKIIMOHHON PEIIETKH.

8. Ilonspusamus cBeTa MoyspouIaMu.

9. [lpumeHeHrEe TONSAPOUAOB IS M3YYCHUS MEXaHWYCCKUX HANPsDKCHUHW B JIETalsX
KOHCTPYKLIHH.
3HaTh: noHATUSA: uHTepdepeHus, TudpaKus 1 TMCIepcus CBeTa.

3aKOHBI OTPAKEHUS U MPETOMIICHHS CBETa,

[TpakTHdeckoe MPUMEHEHHE: TIOJHOTO OTpaKeHUs, uHTepepeHun, auPpakiud Hu
MOJISIPU3AIMU CBETA.

YMeTh: U3MepATh JUIMHY CBETOBOM BOJIHBI, pelIaTh 3aJayd Ha MpUMEHEeHue Qopmyd,
CBSI3BIBAIOIIUX JJTUHY BOJHBI C YACTOTOM M CKOPOCTHIO, EPUO/ KOJIECOAHUN ¢ IUKINYECKOM YacTOTOM;
Ha MIPUMEHEHUE 3aKOHA MPETIOMIICHHS CBETA.

DJieMeHThI TEOPUH OTHOCUTEIBHOCTH. (3 yaca)

[Toctynarel Teopun OTHOCUTENBHOCTH. [IpuHIIMT OTHOCUTENBFHOCTH DHINTeHHA. [TocTOSHCTBO
cKopocTH cBeTa. [IpocTpaHcTBO U BpeMsl B CIIEUATBHON TEOPHUH OTHOCUTENBLHOCTH. PensTuBucTckas
nuHaMuka. CBsi3b MacChl C SHEpPrHUEH.

3HaTh: MOHATHUS: PUHITUII TTIOCTOSTHCTBA CKOPOCTH CBETA B BAaKyyMe, CBSI3b MacChl U SHEPTUH.

YMeTh: ompenensTh TPAaHULBI MPUMEHEHHS 3aKOHOB KJIACCHUECKOW U  PEISTUBHCTCKOMN

MCXaHHUKH.

N3ayyeHus u cnekTpsbl.
PaznuuHble BUBI 2JIEKTPOMArHUTHBIX U3TYYEHUH U MX MPAKTHUYECKOEe MPUMEHEHHE: CBOMCTBA
U TpUMEHEHHEe MH(QpaKpacHbIX, yIbTPa(UONETOBBIX M PEHTICeHOBCKUX u3nyuyeHuid. [lkana

SJICKTPOMArdHuTHBIX HSHYqCHHﬁ.

JdeMoHcTpanuu:

1. HeBuaumeble u3nydeHus B CIIEKTPE HarpeToOro Teja.

2. CaoiicTBa HH(]ppaKPaCHOTO U3TYUCHUS.

3. CsoiicTBa ynbTpahuoJIETOBOTO U3ITyICHUS.

4. Illkana >1eKTPOMAarHUTHBIX U3JIy4eHuH (Tabnuua).

5. 3aBUCUMOCTb MJIOTHOCTH MOTOKA M3JIy4YEHHUS OT PACCTOSIHUS IO TOYEUHOT'O UCTOUYHUKA.
3HaTh: NPAaKTUYECKOE MPUMEHEHHUE: IPUMEPHI TPAKTUUECKOTO IPUMEHEHHUS 3JI€KTPOMArHUTHBIX

BOJIH HH(PaKpacHOT0, BUAMMOTIO, YIbTPa(HOIETOBOrO U PEHTT€HOBCKOTO 1MaNa30HOB YacTOT.
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YMeTh: 00BACHAThL CBOMCTBA PA3IMYHBIX BUAOB 3JICKTPOMArHuTHOI'O U3JTY4YCHUS B 3aBUCUMOCTH

OT €0 AJIMHBI BOJIHBI 1 4YaCTOTHI.

Pa3nen 6.KBanToBasi pusuka (17 yacon)

[Tunote3a Ilmanka o kBanTax.] ®ororddext. YpaBHeHue DitHmrTeiHa st porodddexra.
®oronsl. [['unoresa ne bpoitist 0 BOJHOBBIX cBOMCTBaxX yacTuil. KopnycKyisipHO-BOJTHOBOM JTyan3M.
CootHomureHue HeomnpeaeneHHocty [ elizendepra. |

Crpoenne aroma. OmnbiTel Pesepdopaa. KsantoBele moctynatel bopa. Ucnyckanne wu
MOTJIOIIEHUE cBeTa aTOMOM. Jlazepsl.

[Mopenu cTpoeHHsI aTOMHOTO siipa: IPOTOHHO-HEHTPOHHAS MOJICNIb CTPOSHHSI aTOMHOTO si/Ipa. |
Snepubie cuibl. JledekT Macchl U SHEPTHUs CBSI3M HYKIOHOB B siApe. SlnepHas sHepreTtuka. Biusiaue
MOHU3HPYIOLIEH pagualiy Ha KUBbIE OpraHu3Msl. [Jlo3a u3mydeHus, 3aKOH paIuOaKTUBHOIO pacnaaa
U €ro CTaTUCTUYECKUI XapakTep. OJIEMEHTApHbIE YaCTHIbI: YacTULBl M AHTUYACTHIIBL.
dyH/IaMEHTAJIbHBIC B3aUMOICUCTBUS |

3nayeHne GU3MKH JUIST  OOBSCHEHUS MHpa W Pa3BUTHA TMPOU3BOJAMTEIBHBIX  CHII
obmectBa. Enunas gusudeckast kaptuHa Mupa.

JlabopaTopnasi paboTa Ne5: «lI3ydeHune TpeKoB 3apsSKEHHBIX YACTHID.

JdeMoHcTpanum:

1. ®otosnexTpuueckuit 3PPeKT Ha yCTAHOBKE C IMHKOBOM IIATUHOM.

2. 3akoHbl BHemHero ¢potodddekra.

3. YcTpo#CTBO U JIeficTBHE MOTYIPOBOJHUKOBOTO U BAKyYMHOTO (DOTO3JIEMEHTOB.

4. YcTpoiicTBO 1 neiicTBre GoToperie Ha (POTOIEeMEHTE.

5. Mogens omnbita Pezepdopaa.

6. HabGmonenue tpekoB B kamepe BuibcoHa.

7. YCTpOMCTBO U IeCTBUE CUCTYNKA HOHU3UPYIOMINX YaCTHII.

3uate: [lonarus: ¢hoToH; PoTodrDPEeKT; KOPIMYCKYIIPHO-BOTHOBOM Jyaau3M; siiepHas MOJEIb
aToMa; SIIEpHbIE pEaKlMM, DHEpPrusl CBS3W; PaJMOAKTUBHBIN pacmaja; LENHas peakuus AeJICHHS;
TepMOSIZICpPHAsI pEAKIIUs; FIIeMEHTapHas 4aCcTULa, aTOMHOE SIAPO.

3akonsbl potodddexTa: moctynaarsl bopa, 3akoH panoaKTUBHOTO pacraja.

[IpakTHyeckoe NpUMEHEHHUE: YCTPONCTBO M MPHUHIMN AeHCTBHUS (POTO3IEMEHTa; NMpPHUMEPHI
TEXHUYECKOI0 - HCIIOJIb30BaHMUS (POTOIJIEMEHTOB; NPHUHIMII CHEKTPAJbHOTO aHajan3a; HpPUMEpPHI
MPAKTUYECKUX MPUMEHEHUMN CIEKTPAJbHOIO aHaIW3a; YCTPOMCTBO M MPUHLUIT JECUCTBUS SJIEPHOTO
peaxTopa.

YwMers: Pemate 3a1aun Ha npuMeHeHue (GpopMyII, CBA3BIBAIOLINX YHEPTHIO0 U UMIYJIbC (POTOHA

C 4YaCTOTOM COOTBETCTBYIOIIEW CBETOBOM BOJHBI. BbrumcisTe kpacHyro rpanuiny ¢otordpdexra u
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SHEpPTHUI0 (POTO3JIEKTPOHOB HA OCHOBE YpaBHEHHs OiHIITEHA. OnpenensTh MPOAYKTHI SIECPHBIX
peakuuii Ha OCHOBE 3aKOHOB COXpPAHEHMs JJIEKTPUYECKOro 3apsiia M MaccoBOIO YHCIIA.
PaccunTthiBaTh 3HEPreTUUECKUI BBIXOA SIEpHOM peakiuu. OnpeaensaTs 3HaK 3aps/a WIK HallpaBJICHNE
JBUKEHUSI SJIEMEHTAPHBIX YACTHI] 110 UX TpekaM Ha (oTorpadusx.

Pazjnen 7.Ctpoenue Bcenennoii (7 yaco)

Crpoenue comneynoit cucrembl. Cucrema «3emist — Jlynay. O6mue cenenust o ConHie (BUA B
TEJIECKOII, BpalleHHE, pa3Mephl, Macca, CBETUMOCTb, TEMIIEpATypa COJIHIA U COCTOSHUE BEILECTBA B
HEM, XUMHYecKHil cocrtaB). McrouHuku sHepruu u BHyTpeHHee cTtpoeHue Connua. dusznueckas
npupoaa 3Be3a. Hama [anakTuka (coctas, CTpoeHUE, IBUKEHHUE 3Be3/ B ['alakTHKe U ee BpalleHHe).
[IpoucxoxaeHne u 3BOJIOLINS FAJIAKTUK U 3BE3/L.

JeMoHcTpaLuMm:

8. Moenb COJIHEYHOU CUCTEMBI.

9. Temmypuii.

10. [MoxBmxHast KapTa 3B€3THOTO Heba.

3HaTh: MOHATHUS: TUIaHETa, 3Be311a, CollHeuHas cucTema, rajlakTuka, Beenennas.

[IpakTHueckoe NpUMeHEeHNE 3aKOHOB (PU3UKHU IS ONPE/IENICHUs XapaKTePUCTUK TJIaHET U 3BE3/I.
YMeTh: OOBSICHITh CTPOCHHE COJIHEYHOW CHCTEeMbl, ranakTuk, ComHuma u 3Be3n. [IpumeHsTsh
3HaHUE 3aKOHOB (PM3HMKH JJIsi OOBSICHEHUS MPOIECCOB MPOMCXOIAIINX BO BceleHHOH. loip3oBarhes

MOABMKHOM KapTOH 3BE3THOTO Heba.

Paznen 8.IToBTopenue. (2 yaca)
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3. TemaTnyeckoe njanupoBanue A5 11 knacca (0a30Bblii ypoBeHb)

68 yacoB B roj (2 4aca B HeJ1eJII0)

No B ToMm uuncne
Komunyectso
HaumeHoBaHue pa3fenoB U TEM.
4acoB
/1
nabopaTopHbIe | KOHTPOJIbHBIE
paboThI paboThI

OcHOBBI

1. |snexTpoauHaMUKU(IIPOAOIKEHUE). S)
MaruuTHO€ nose

2. DJIEKTpOMAarHuTHasE UHIYKUUA 7 1 1

3. [Mexanuyeckue koneOaHus U BOJTHbI 5 1

4.  [DOnexTpoMarHuTHbIE KOJIEOAHUS U BOJIHBI 10 ) !
Orntuka

5. |CseroBbie BomHbI(124) 15 2 1
DNEMEHTBI TEOPUH OTHOCUTENBHOCTH(3)

6. |Kpanrosas ¢uznka 17 1 z

7. Crpoenue Beenennoi. 7

8. IToBTOpEHUE. 2 )
Hroro 68 5 5
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