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IIporpamma paspaboTana Ha OCHOBE NPUMEPHOi OCHOBHOH MPOrpamMMbl
cpesiHero odiiero oopazopatus no npeamery «PH3KMKaY, 0100peHHOIH
pemeHHeM GeepalbHOr0 yueGHO-METONHYECKOT0 00be IMHeH S 110 001eMy
obpazopanuio (nporokon ot 28 mons 2016 roza Ne 2/16-3); paboueii mporpamabl
A.B. llaranntoii. «®usuka. [IpeamerHas minns yuednukon «Knaccnyecknii
kype» 10-11 kinacesl. YueGnoe nocodue st 0011e00pazoBaTebHbIX
opranusaumii— M.- Ipocseinenne,2017r




1. MosicHUTEABbHAS 3ANKUCKA

[Iporpamma pazpadorana B coorBeTcTBUM ¢ DKI'OC COO 1 Ha ocHOBE:
MPUMEPHOI OCHOBHOW MPOTpamMMbl CpeIHEro o0Iero oopazoBanus mo mnpeamery «dusukay,
0100peHHOM pemieHneM (eaepasbHOTO Y4eOHO-METOAUYECKOTO OOBEIWHEHHUS IO 00IIeMy
oOpaszoBanuto (mporokon ot 28 wuroHa 2016 roma Ne 2/16-3); paboueit mporpammsl A.B.
[aranuuon. «®u3uka. [Ipenmernas nmunausa yueOHnkoB «Kmaccuueckuit kype» 10-11 kmaccsl.
YueOHoe mocobue asst o01eoopa3oBarebHbIX opranu3anuii— M.- [Ipocsemienne,2017r

B y4yeOHOM maHe OCHOBHOM IIKOJBI (hU3MKA MpeJcTaBieHa Kak 0a30BbIi Kypc B11l
KJ1acce

B aBTOpckoii mporpamMmMe Ha m3ydeHue kypca 11 kmacca oTBoauTcs 68 yueOHBIX YacoB.
PaGouast mporpamma paccuntana Ha 68 y4eOHBIX 4acOB B COOTBETCTBHH C Y4E€OHBIM ILIAHOM

00111e00pa30BaTEIHHOTO YUPEIKICHUS.

Peanuzamus nporpammbl mo «®u3umke» 11  kilacc MOXET OCYIIECTBISTHCS M

IPUMEHCHUEM DJICKTPOHHOI'O 06y‘{€HI/IH N JTUCTAaHIIMOHHBIX 06p330BaT6J'IBHI>IX TEXHOJIOTHIA.

11 kaacc
No HanMeHOBaHME KonunuyecTBo yacoB
n/m pa3fieJioB U TEM ABTOpCKas NporpaMmma Pabouasi nporpamma
1 | OcHOBBI YJIEKTPOAHHAMHKH 10 10
(mpogosxenne). 10 4.
2 | KoneOanus v BOJIHBI 15 9 15 15
3 | Ontuka. 14 4. 14 14
4 OCHOBBI CIENUATIBHON TEOpUH 4 4
OTHOCUTENLHOCTH. 4 4.
5 | KBanToBas ¢pusuka. dusuka atoma u 17 17
aTOMHOTO siapa 17 4.
6 | Crpoenue Beenennoit 5 . 5 5
7 | IloBTropenue Kypca 3 u 3 3
Hroro 68 68

2.1lnanupyemble pe3yabTaThl U3yUeHUus: GU3UKHU

B pe3ynbrate u3ydeHus Kypca (pU3MKH Ha YpOBHE CPEIHEro 00IIero o0pa3oBaHMs BBITYCKHUK
Ha 0a30BOM ypOBHE HAyUUTCH:

e OOBACHATH Ha MPUMEPAX POJIb U MECTO (PU3UKU B POPMUPOBAHUH COBPEMEHHON HAYUHOM
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B TPAKTUUECKON
NEeATENBHOCTH JIIOEH;

® JIeMOHCTPUPOBATh Ha IPUMEpaxX B3aUMOCBA3b MEXTY GUZUKOM U APYrUMHU
€CTECTBEHHBIMU HayKaMU;

®  YCTaHaBIMBATh B3aUMOCBS3b €CTECTBEHHOHAYYHBIX SIBJIEHUI U IPUMEHITH OCHOBHBIE
(du3nueckre MOJENu sl UX OMHUCAaHUS U OOBSICHEHNUS;

® 1CIOJIb30BaTh HH(OPMAIINIO (PU3UUECKOTO COIEPKAHUS ITPH PELIEHUN
y4EOHBIX, MPAKTHYECKUX' MPOCKTHBIX U HUCCIIEI0BATEIbCKHIX 33/1a4, UHTETPUPYS
UH(QOPMALIMIO U3 PAa3JIUYHBIX HICTOUHUKOB U KPUTUYECKHU €€ OLICHUBAs;

®  pa3IuyaTh U yMETh UCIOJIb30BaTh B yUEOHO-UCCIIEJOBATENBCKOMN IS TEIbHOCTH METObI
HAY4YHOTO M03HaHMA (HaOro/ieHue, ONUCaHUEe, U3MEPEHUE, IKCIIEPUMEHT BbIJIBI)KEHUE
TUIIOTE3bl, MOJIEIMPOBAHUE H T.J.) U (POPMBI HAYIHOTO MO3HAHUSA ((PAKTHI, 3aKOHBI,
TEOPHH), IEMOHCTPUPYS Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM IO3HAHUHY;




BBITIOJTHATH MPSMbBIC 1 KOCBEHHBIC U3MEPECHUS (U3UUECCKUX BEIIHYUNH, BbIOUpas
W3MEpPUTEIIbHBIE TPUOOPHI ¢ YUETOM HEOOXOIMMOU TOYHOCTH U3MEPCHHMH,
IJIAHUPOBATh X0/ U3MEPEHUM, NI0JIy4aTh 3HAUCHUE U3MEPSEMON BETUUNHBI U

OIICHUBATh OTHOCHUTEIILHYIO MOTPEIIHOCTH 0 3aJaHHBIM (OpMYyIIaMm;

MIPOBOJIMTH UCCIICIOBAHUS 3aBUCUMOCTEH MEXK Ty PU3NICCKUMU BEIIMYNHAMH: BBITTOJHATH
U3MEPEHMs], HA OCHOBE UCCJIEI0BAHMS ONPEAENATh 3HAUEHUSI TapaAMETPOB,
XapaKTEePU3YIOIIUX TAHHYIO 3aBUCUMOCTh MEXK/y BEIMYNHAMU, U JICJIaTh BHIBOJ] C YIETOM
MOTPEIIHOCTEN U3MEPEHNUN;

WCIIOJIK30BATh ISl OTIMCAHMS XapaKTepa MPoTeKaHusl (GU3NIECKUX TIPOIECCOB (PU3UIECKUE
BEJIMYUHBI U IEMOHCTPUPOBATH B3aUMOCBSA3b MEXKy HUMU;

HCIIOJIB30BATh ISl OTIMCAHMS XapaKTepa MPOoTeKaHusl (PU3NIECKUX TIPOIIECCOB (DU3UUECKUE
3aKOHBI ¢ YIETOM TPaHUI] X TPUMEHUMOCTH;
pelaTh KaueCTBEHHbIE 33/1a4u (B TOM YHUCJIE U MEXIPEIMETHOIO XapaKTepa): UCIOJIb3YsI
MoIe)H, (PU3NIECKHE BEIMYMHBI U 3aKOHBI, BRICTPANBAThH
JIOTUYECKHE IIETIOYKH 00BSICHEHUS (JJ0Ka3aTeIhCTBA) MPEIJIOKEHHBIX B 3a/1a4ax
IIPOLIECCOB (sIBJICHUH),
pemaTh pacuéTHBIE 3aJ1a4H C SIBHO 3aJaHHON (PU3MUECKOU MOJIENBIO: Ha
OCHOBE aHaJIM3a YCJIOBUS 3a/1a4 BBIICIATh (PU3NUYECKYIO MOJIENb, HAXOAUTh
bu3HYeCKre BETNIMHBI U 3aKOHBI, HEOOXOAMMBIC U TOCTATOYHBIC JIJIs €€ peIIeHHUs,
MIPOBOJIUTH PACUETHI U OLICHUBATH MOJYYCHHBINA PE3YNIbTAT.

YUUTBHIBATh TPAHULIBI IPUMEHUMOCTH U3YYCHHBIX (DU3UUECKHUX MOJIEIeH

MpH pelieHny GU3NIECKUX U MEKIPEIMETHBIX 3a]1a4;

UCTIOJTb30BaTh HH(POPMAITUIO U IIPUMEHSTh 3HAHUS O MIPUHIIUIIAX PaOOThHI

Y OCHOBHBIX XapaKTePHUCTHUKAX M3yYEHHBIX MAIIMH, TPHUOOPOB M IPYTUX TEXHUUYECKHUX
YCTPOMCTB ISl pEIICHUs] PAKTUUYECKUX, YI€OHO-UCCIIEA0BATEIbCKUX U MPOEKTHHIX 33714,
UCTIONIb30BaTh 3HAHUS O (PU3MUECKHX O0BEKTaX U MpOIeccaxX B MOBCEAHEBHON KU3HU IS
obecrieueHust 0€30MaCHOCTH MIPH OOPAIICHUH ¢ MPUOOPAMH M TEXHUUECKHUMH
YCTPOMCTBAMH, JIJIsi COXPAHEHHUS 3/I0POBBSI U COOJIIOJICHHS] HOPM HKOJIOTUYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH cpefie, AJIsl TPUHATUS PEIICHUN B MOBCEHEBHOM KU3HMU.

BeimyckHIK Ha 6a30BOM YPOBHE MOJIYYUT BO3MOXKHOCTh HAYYHUTHCS:

NOHMMATh U OOBSCHSTH IIEJTOCTHOCTh (PU3NYECKON TEOPUH, ONIPEACTSTH TPAHUIIBI €&
MPUMEHUMOCTH U MECTO B PSIIY APYTUX (HU3HIECKUX TCOPHIA;
BJIAJICTh MPHUEMaMU MIOCTPOCHUS TEOPETHUECKUX JJOKA3aTEIbCTB, a
TaKXe MPOrHO3UPOBAHMSI OCOOCHHOCTEH NMPOTEKaHUs (PU3HMUECKUX SBJICHUHN U MIPOIIECCOB HA
OCHOBE ITOJTy4CHHBIX TEOPETUIECKUX BBIBOJIOB H JOKA3aTEIbCTB;
XapaKTepru30BaTh CUCTEMHYIO CBSI3b MEXKY OCHOBOIOJIATAIONIMMH HAYYHBIMU MOHATUSMU:
IPOCTPAHCTBO, BpPEeMs, MaTepus (BEIIECTBO, MOJIE), IBIDKCHNE, CHIIA, DHEPTHS;
BBIJIBUTATh TUTIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIIOJIATAIOIINX (PU3NIECKUX
3aKOHOMEPHOCTEH U 3aKOHOB,;
CaMOCTOSITEJIFHO TUIAHWPOBAThH M IPOBOANTH (PU3UIECKHE SKCIIEPUMEHTHI;
XapaKTepHU30BaTh TI00aIbHBIE POOIEMBI CTOSIINE TTEPE YETOBEYECTBOM
(3HEpreTHUYECKHE, CHIPHEBbIC, SKOJIOTUUECKUE), U POIIb (PU3UKHU B PEILICHUH 3THX MPOOIEeM;
pemaTh NpakTUKO-OPUEHTHPOBAHHBIC KAYECTBCHHBIC M PACYETHBIC
¢uznyeckue 3aa4un ¢ BBIOOPOM PU3NYECKON MOJIEINH, UCTIONb3Yysl HECKOIBKO
(GU3MUECKUX 3aKOHOB WJIH (OPMYII, CBSI3bIBAIOIIMX U3BECTHBIE (PU3HUECKUE
BEJIMYHMHBI, B KOHTEKCTE MEKIPEMETHBIX CBS3EH;
OOBSICHATH IPUHIMITEI PA0OTHI U XapaKTEPUCTUKU U3YYCHHBIX MAIllUH,
puOOPOB U TEXHUUECKUX YCTPOICTB;
OOBSICHATH YCIIOBUS PUMEHEHUST PU3UIECKUX MOJICIICH MIPU PEIICHUT
du3nUecKux 3a1a4, HAXOUTh AJCKBATHYIO MPEAJIOKESHHOM 3aJaue (PU3NIECKYIO MOJIETIb,
paspermaTh mpobi1eMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK U TIPH MTOMOIIM METO/IOB
OLICHKH.

JIuuHoCcTHBIE Ppe3yJbTaThl — chOpMUpOBaBIIascs B 00pa30BaTeIbHOM Mpolecce
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CHUCTEMa LIEHHOCTHBIX OTHOIIEHUH ydamuxcs K cede, IpyrMM ydacTHHUKaM o0pa3oBaTelbHOTrOo
mporecca, caMoMy 00pa3oBaTeIbHOMY TIpolecCy, OOBEKTaM IMO3HAHHUA, pe3yabTaTam
o0Opa3oBaTesibHOI AeaTeabHOCTH. OCHOBHBIMHM JIMYHOCTHBIMHU pE3yNibTaTaMu, (OPMUPYEMBIMU
NpU U3y4eHUN (U3UKU B CPEJHEH HIKOJE B COOTBETCTBUM C MporpamMmoii Bocnuranus MOBY
COILI Ne 25 um. Mapmana Coserckoro Coroza ['.K. XykoBa MO KopeHoBCckuil paifoH,
SIBJISIFOTCSL:

- CO3J1aHME YCJIOBHMM Il BOCIUTAHUSA y JAETEH AKTUBHOW TPAKJaHCKOW MO3MIUH,
rpaXJaHCKOW OTBETCTBEHHOCTH, OCHOBAHHOW Ha TPAJULMOHHBIX KYJIbTYPHBIX, HYXOBHBIX U
HPABCTBEHHBIX LIEHHOCTSAX POCCHIICKOTr0 00IIeCTBa;

- pa3BUTHE KYJIbTYpPbl MEKHAIIMOHAIHHOTO OOIICHNUS;

- pa3BUTHE B JETCKOM cCpele OTBETCTBEHHOCTH, IPUHIMIIOB KOJUIEKTUBU3MA U
COLMAJIBHOM COJIMIAPHOCTH;

- ¢opmupoBaHue y JAeTeld NaTPUOTH3MAa, YYyBCTBAa TOPJOCTH 3a CcBow Ponuny,
FOTOBHOCTH K 3aliuTe HMHTEepecoB (OTedecTBa, OTBETCTBEHHOCTHU 3a Oynymee Poccuun Ha
OCHOBE pa3BUTHUS MPOrpaMM MNATPUOTUUYECKOTO BOCHUTAHUS AETEH, B TOM YHUCJIE BOECHHO-
MaTPUOTHYECKOTO BOCIIUTAHUS

- OKa3aHMs MOMOIIH JIETAM B BBIpaOOTKE MOJelell MOBECHUS B PA3IUYHBIX TPYAHBIX
JKU3HEHHBIX CUTYaIUSX, B TOM YHCJI€ TPOOJIEMHBIX, CTPECCOBBIX M KOH(PIMKTHBIX

- CO3/laHME YCIOBMH MJIsI COXpPaHEHMs, MOAJEPKKH M Pa3BUTUA ATHUYECKUX
KyJbTYPHBIX TPAJULIMI U HAPOJHOTO TBOPUECTBA

- CO3JaHUE yCIOBUI JJIsl MOTYYSHUs IETbMU JOCTOBEPHON MH(POpPMALIUU O IEPETOBBIX
JOCTIKCHUSIX W OTKPBITUAX  MHUPOBOM M OTEUECTBEHHOM  HAyKH, ITOBBIIICHUS
3aMHTEPECOBAHHOCTH TMOJPACTAIONIETO MOKOJIEHHUS B HAyYHBIX MO3HAHUSAX 00 yCTpOHCTBe
MHpa U 00IecTBa.

- ¢QopMHpoBaHHE Yy TMOAPACTAIONIETO0 MOKOJEHUS OTBETCTBEHHOI'O OTHOIIECHUS K
CBOEMY 3JI0POBBIO U TTOTPEOHOCTHU B 3JTOPOBOM 00pa3e KHU3HH,

- pa3BUTHUS HABBHIKOB COBMECTHOW palOThl, yMeHUs paboTaTh CaMOCTOSTEIBHO,
MOOMIN3Ys HEOOXOIHMMbIE PECYPCHI, MPaBUIBHO OLEHUBAas CMBICI M MOCJIEICTBUS CBOUX
JIeNCTBUI;

MeTtanpeameTHble pe3yJbTaThl:
1) ocBocHHE PETyJIATUBHBIX YHHBEPCAIBHBIX yYCOHBIX JCHCTBHUIA:
® CaMOCTOSITETILHO OMPEIEIIATh LENIU, CTAaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 33724 B
00pa30BaTEIILHOM JIEATEIIPHOCTH U KU3HEHHBIX CHTYAIIHSX;
® OILICHUBATh PECYPCHI, B TOM UMCJIC BpEMS U JPYrUe HeMaTepHalIbHbIE PECYPCHI,
HE0OXO0IUMBIE IS TOCTHKEHHS TIOCTaBICHHOM paHee 1Ielu;
®  COIOCTAaBIIATh UMEIOUINECS BO3MOXHOCTU U HEOOXOANMBIE /1JIsl JOCTHXKEHUS LIEIH
pecypcsl;
®  ONpeleNsaTh HECKOJIBKO yTEeH JOCTHXKEHUS TOCTaBICHHOM LIEJH;
® 33/1aBaTh MAPAMETPhI U KPUTEPUHU, TIO KOTOPBIM MOXKHO OIPEACIISITh, UTO IIEJIb
JIOCTUTHYTA;
®  COMNOCTAaBIIATH MMOJTYYEHHBIN pe3yabTaT AEATEIbHOCTH C IOCTABJICHHON paHEe LIEIbIO;
® 0CO3HaBaTh MOCJIEICTBUS JOCTUKEHUS [TOCTABICHHOM 1IeJI B JEATEIbHOCTH,
COOCTBEHHOM KU3HU M KU3HU OKPYKAFOIIHX JIFO/ICH;
2) OCBOCHHE TO3HABATEIBHBIX YHHBEPCATIbHBIX yYCOHBIX EHCTBUIA:
® KPUTHUYECKU OIEHWBATH U MHTEPIPETHUPOBATH HHPOPMAIINIO C Pa3HBIX MO3UIINIA;
® pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHS B MHPOPMAIIMOHHBIX NCTOUYHUKAX;
®  UCIIOJIb30BATh PA3JIUYHBIE MOJICIIBHO-CXEMAaTUYECKUE CPEACTBA JJIsl IPEACTABICHUS
BBISIBJICHHBIX B HH()OPMAIIMOHHBIX HCTOYHHUKAX [TPOTUBOPEUUIL;

® OCYIIECTBIIATH Pa3BEPHYThI WHGOPMAIMOHHBIN MIOUCK U CTABUTH HA €r0 OCHOBE
HOBBIE 33]1a4H;

® WCKaTh M HaXOJWTh 00OOIIIEHHBIE CITIOCOOBI PEIICHUS 33/1a4;

® TIPUBOJWUTH KPUTHUUECKUE apPTYMEHTHI, KaK B OTHOIIIEHUH COOCTBEHHOTO CY>KJIEHUS, TaK
Y B OTHOLIEHHUH JICMCTBHUI U CYKJI€HUN APYTrOr0 YEJIOBEKa;



® aHANM3UPOBATH U MPEOOPa30BaATH MPOOIEMHO-TTPOTUBOPEUUBBIE CUTYAIINH;

® BBIXOJUTH 32 paMKH y4e€OHOTO MpeJIMETa U OCYIIECTBIITh LieJIeHANPaBICHHBIA MOUCK
BO3MO>KHOCTH ILIMPOKOI0 IEPEHOCA CPEACTB U CIIOCOOOB EHCTBUS;

® BBICTPAMBATh UHIUBUAYATHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAS
OTpaHUYEHUS CO CTOPOHBI APYTHX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

® 3aHHMMATbh pa3HbIC NNO3UIMU B [I03HABATEILHON EATEIIBHOCTH;

3) ocBOeHHE KOMMYHHKATHBHBIX YHUBEPCATbHBIX yUCOHBIX JEHCTBHIA:

® OCYHIECTBJIATH JAEJOBYI0O KOMMYHHKAIIMIO KAK CO CBEPCTHHUKAMHU, TaK U CO
B3POCIIBIMU;

® [pU OCYILECTBICHUH IPYNIOBON pabOTHI OBITh KAaK PYKOBOAHUTENEM, TaK U YICHOM
MIPOEKTHOI KOMAaH/Ibl B Pa3HbIX POJISIX (T€HEPaTOPOM UAEH, KpUTUKOM, UCIIOJIHUTENIEM,
MPE3CHTYIOUINM U T. 11.);

e DPa3BEPHYTO, JJOTUYHO U TOUYHO U3JIaraTh CBOK TOUYKY 3PE€HHS C UCIOJIb30BAaHUEM
aJICKBaTHBIX (YCTHBIX, TUCbMEHHBIX) SA3BIKOBBIX CPEICTB;

® pacno3HaBaTh KOH(PJIUKTHOTCHHBIE CUTYAIH U IPEIOTBPAIaTh KOHMIUKTHI JO UX
aKTUBHOM (pa3kbr;

®  COIVIaCOBBIBATH MO3UIMH YWIECHOB KOMaH/Ibl B MpoIiecce padoThl HaJ 0OIIKUM
MIPOAYKTOM/pELICHUEM;

® MPEACTaBIATH MyOJIMYHO PE3YNbTAaThl MHAUBUAYATBHON U TPYIIIOBOM NESTEIBHOCTH,
Kak IepeJi 3HaKOMOM, TaK U Mepe/l HE3HAKOMOM ayIuTOPUEH;

e moaOupaTh MAPTHEPOB AJIs AETOBOM KOMMYHUKAIIMH, UCXOMAS U3 COOOpaXKeHHIA
PEe3yIbTaTUBHOCTH B3aMMOJICUCTBUS, a HE IUYHBIX CUMIIATUH;

® BOCIPUHMMATh KPUTHYECKHE 3aMEYaHUs KaK pecypc COOCTBEHHOI'O Pa3BUTHS;

® TOYHO M éMKO (DOPMYITHPOBATH KaK KPUTHUECKHE, TaK U OJJOOPUTEILHBIC 3aMEeUaHus B
aZipec Apyrux JrojAeil u 00pa3oBaTeIbHON KOMMYHUKAIIUU, H30€ras pu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CY>KICHUH.

IIpeameTHbIe pe3yJibTaThI:

c(OPMHUPOBAHHOCTD TPECTABICHHS O 3aKOHOMEPHOH CBS3H U TIO3HABAEMOCTH SIBJICHHUIA
OpUpoabl, 00 00BEKTUBHOCTH HAYYHOTO 3HAHUS, O POJIM U MeCTe (PU3UKH B COBPEMEHHOM
Hay4yHOM KapTUHE MHpa; MOHUMaHUEe POJiH PU3UKK B HOPMUPOBAHUU KPYro3opa 1
(GYHKIMOHATBHOIN IPaMOTHOCTH YeJIOBEKa Ui PEeLIeHNs IPAaKTHUYECKUX 3a/1a4;

BJIaJIEHHE OCHOBOIIOJIATAlOLMMHU (PU3NYECKUMU MTOHATUAMH, 3aKOHOMEPHOCTSIMU, 3aKOHAMHU
U TEOPUSIMH, YBEPEHHOE M0JIb30BaHHE (PU3NUECKON TEPMUHOJIOTUEN U CUMBOJIUKOIA;
c(OPMHUPOBAHHOCT TPEACTABICHUHN O PU3MUECKON CYITHOCTH SBJICHUN TPUPO/IbI, BUIAX
MaTepHH, ABHKEHUH KaK CII0cO0e CyIeCTBOBAHUS MaT€pPUH; YCBOCHUE OCHOBHBIX HIeH
MEXaHUKH, aTOMHO-MOJIEKYJISIPHOTO YYEHHUS O CTPOCHUU BELIECTBA, JJIIEMEHTOB
JIEKTPOJMHAMUKH KBAaHTOBOM (pU3MKH; OBJIaJiIeHHE NOHATHHHBIM annapaToM U
CHUMBOJIMYECKUM S3BIKOM (PH3HKH;

BJIaJICHHE OCHOBHBIMH METOJIaMH HAyYHOT'O MIO3HAHUS, UCIIOIb3YEMBIMU B (PU3HKE:
Ha0II0/IeHNe, ONMCaHue, U3MEPEHNUE, SKCIIEPUMEHT; BIIaJIcHUEe YMEHUSIMU 00pabaThiBaTh
pe3yabTaThl U3MEPEHUH, 0OHAPYKUBATh 3aBUCUMOCTb MEXY (PU3NIECKUMHU BEIUYMHAMUY;
OOBSICHATB MOIY4YEHHBIE PE3YJbTaThl U A€JaTh BHIBO;

BJIJICHUE YMEHMIMU BBIIBUIaTh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOJIATAFOIINX
(GU3MUECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, TPOBEPSATh UX IKCIIEPUMEHTATBHBIMU
cpelncTBaMu, GOpMYIUPYS 1I€JIb UCCIEIOBAHUS; BIaIEHUE YMEHUSIMU OIUCHIBATH U
OOBSICHATH CAMOCTOSITENIEHO IPOBEAEHHBIE SKCIIEPUMEHTHI, aHAJTU3UPOBATH PE3YJIbTAThI
MOJIy4YEHHOW U3 SKCIIEPUMEHTOB MH(GOPMALIUH, ONIPENEATh T0CTOBEPHOCTh OJIYYEHHOTO
pe3ynbrara;

YMEHUE pellaTh NPoCThie GU3NUECKUE 3a1a4H;

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSAThH NOJy4YE€HHbIE 3HAHUSA JUIsl OObSICHEHUS YCIOBHM
NpoTeKaHus (U3NYECKUX SIBICHUH B IPUPOAE U JUIA MPUHATHS MPAKTUYECKUX PELICHUH B
MOBCEIHEBHOU JKHU3HH;

NOHMMaHHEe (PU3NYECKUX OCHOB M MPHHLMUIIOB ACHCTBUS MAIIMH U MEXaHU3MOB, CPEICTB



NEepPEeABMKEHHSI U CBSI3U, OBITOBBIX IPUOOPOB, MPOMBIIUIEHHBIX TEXHOJIOTHYECKUX
IIPOLIECCOB, BIUSHUS UX HA OKPY>KAIOILYIO CPEly; OCO3HAHME BO3ZMOXKHBIX TPUUNH
TEXHOTE€HHBIX M 3KOJIOTMYECKHUX KaTacTpod;

e copMHUpPOBAaHHOCTH COOCTBEHHOM MO3UILIMH 110 OTHOILIEHUIO K (pu3nueckoi nHpopMauuy,
NOJIy4a€MOM U3 pa3HbIX UCTOYHHUKOB.

3. CoaeprxkaHue y4eOHOr0 npeamera.

11 kiaacc

OCHOBBI 2/1eKTPOAUHAMHUKH (IIPOJOJIKEHHUE)

MaruutHoe nose. BeKTop HHIYKIIMM MarHuTHOro nois. JlelcTBue MarHUTHOIO IOJIs Ha
IPOBOJIHUK C TOKOM U JBMXKYIIYIOCS 3apsbkeHHYro yactuily. Cuna Ammepa u cuna Jlopenna.
MarsuTtHble CBONCTBA BELIECTBA.

SIBneHue aneKTpoMarHuTHOM nHAYKIKMU. MarautHelid notok. [Ipasuiio Jlenua. 3akox
JIEKTPOMAarHUTHOM MHIAYKIMHU. SIBlleHne caMOMHIYKIMH. IHAYKTUBHOCTD. DIEKTPOMarHuTHOE
noJe.

JlaGopaTopHbie padoThI:

N3mepenue cuiibl B3aUMOJIEHCTBUS KaTyIIKHA C TOKOM U MarHuTa

HccnenoBanue siBIEHUS 2IEKTPOMarHUTHOW MHAYKLIAN

Kose6anus u BOJIHBI

Mexanndeckue konebanus. ['apmMmonndeckue konedbanusi. CBOOO HBIC, 3aTyXaOIIHE,
BBIHYXJICHHbIe KonieObanus. [IpeBpaiieHus sHeprun Mpu KoaeOaHusx.

DOnexTpoMarHuTHble konebanus. KonedartenbHblil KOHTYp. [lepeMenHblil anekTpudecKkuit
ToK. Mexanuueckue BoHbL. [IpogonbHble U oniepednbie BOJIHbI. CKOPOCTh U JITTUHA BOJIHBI.
DJIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. J(Mana3oHbl
3JIEKTPOMArHUTHBIX U3JTyYE€HUN U UX MPAKTUUECKOE MPUMEHEHUE.

JlabopaTopHblie padoThI:

Omnpenenenne yCKOPEHHsI CBOOOIHOTO MaeHUS TPU TOMOIIM MasSTHUKA

Onrtuka
I'eomerpuueckas ontuka. CKOpOCTh CBETa. 3aKOHBI OTpaXKeHUsI U MpesiomsieHus ceera. Gopmyra
TOHKOH JTMH3BI. BOJTHOBBIE CBOMCTBA CBeTa: AUCTIEpCHUs, MHTepdepeHuus, Tudpakmuus,
nonsipuzanus. Buael uznydenuii. crounuku ceeta. Crnektpbl. CreKTpaabHBINA aHAIN3.
TennoBoe uznydyenue. Illkana snekrpomMarHUTHEIX BOJIH. HabmrogeHue ciekTpos.

JlaGopaTopHblie padoThI:

Omnpenenenue nokasaress MPEJIOMIEHUS CPEIbl

N3mepenne GoKyCHOTO pacCTOSIHUSI COOMPAOIICH JIMH3BI

Omnpenenenye JUIMHBI CBETOBOM BOJIHBI

Hab6nronenue crjionmHoro u IMHEHYaToro CreKTpa

OcCHOBBI cHIENMAIBHON TEOPHH OTHOCHTEJIBLHOCTH

[locTynaTel TEOpUU OTHOCUTEIBHOCTH U CIEACTBUS U3 HUX. IHBApHaHTHOCTh MOAYJIS
CKOPOCTH CBETa B BaKyyme. JHeprusi mokosi. CBS3b MacChl M HEPTUU CBOOOHOM YaCTHUIIBI.

KBanToBas puzuka. ®u3uKa aroMa 1 AaTOMHOI0 siApa

I'umoresa M. [Tnanka. @otosnexrpuueckuii 3¢ dext. Onpbirel CToneToBa. 3aKOHBI
dotorpdekra. Ypauenue DitHmreitHa. PoToH. KopnycKyIsipHO BOTHOBOMW Tyaln3M.

[Inanerapnas mogens aroma. OObsICHEHHE TMHEWUYATOrO CIIEKTPa BOJOPO/ia Ha OCHOBE
KBaHTOBBIX NIOCTYJIaTOB bopa.

CocTaB 1 cTpoeHUE aTOMHBIX S7ep. DHEPrusl CBA3M aTOMHBIX sijiep. Buibl paaroakTMBHBIX
MIpEBPAICHUI aTOMHBIX s1/1ep. 3aKOH paJJMOAKTUBHOIO pacnaja. Snepusle peakuuu. llennas
peakuus JeyeHus saep. JlIeMeHTapHble YacTullbl. @yHaMeHTalIbHbIE B3aUMOICHCTBUSL.

JlaGopaTtopHble padoThI:



HccnenoBanue criekTpa- BOJ0opoia

OHpGI[GHeHI/Ie HUMITYJIbCa U SOHCPIUH YaCTULIbI ITPU IBUKCHHUU B MAarHUTHOM I10JIC (HO

dboTorpadusam)

Crpoenue Bcesnennoi
ConHeyHas cucTeMa: IUIaHEThl U Malble Tena, cucreMa 3emissi—Jlyna. Ctpoenue u
sBommonus ConHua u 38€371. Knaccudukanus 38€31. 3BE34b1 M HICTOYHUKU UX SHEPTUU.
lNanmaktuka. CoBpeMeHHBIE MIPEACTABICHUS O CTPOCHHUH U 3BOJIIONNU BCeleHHOH.
JlaGopaTtopHbie padoThI:
Omnpenenenre neproa 0OpamieHust JBOMHBIX 3BE3] (IO MEYaTHBIM MaTEepHaIaMm).

4. TemaTn4yeckoe MJIAHMPOBAHUE C ONpeIeJIeHHeM OCHOBHbBIX BU/I0B Y4eOHOM
AeSITeJIbHOCTH

TemaTuueckoe
IUTAaHUPOBAHUE

ConeprkaHue 1Mo TeMam

OcCHOBHBIE BUABI A€ TEILHOCTA
yYaIuxcs

Ochoen
ble
Hanpaen
eHuA
eocnuma
menvHou
oesameib
Hocmu

11 xkaacc (684, 2 4 B Hexe110)

OCHOBBI JIeKTPOAMHAMUKH (MpoaoJkeHue). 10 4.

2.1
2.2
2.5
2.6
2.7

MaruurtHoe nosJe.
5.

MaruutHoe nosie. MHnykuus
MarHuTHOTo noJisi. Bektop
MarHuTHOM MHIYKIIUH.
JlelicTBEe MAarHUTHOTO I1OJIA
Ha

MPOBOJIHUK C TOKOM U
JBIDKYIIYIOCS 3aPSKEHHYIO
YacTHUILy.

Cwia Ammiepa. Cuia
Jlopenua.

[TpaBuiio 1€BOM PYKH.
MaruuTtHble cBOICTBa
BCIIIECTRA.

JlaGopaTopHnas pabora.
Nsmepenne cuibl
B3aMMO/ICHCTBHUS MarHuTa 1
KaTYIIKU C TOKOM

JlaBaTb onpeieIeHre NOHATHI:
MarHUTHOE MOJie, UHAYKIIUSI MarHUTHOTO
ToJIsI, BUXpEBOE ToJIe, cujia AmIepa,
cuna Jlopenia, eppoMarHeTuk, JOMEH,
temnepatypa Kropu. /laBaTh
onpeeNeHUe eAUHUIIbI MHIYKIIUU
MarHuTHOTO TIOJIAL.

[lepeunciaTh OCHOBHBIE CBOMCTBA
MarHuTHOTO TIOJIA.

N300paxaTh MarHUTHBIC JIMHUU
MTOCTOSTHHOTO MarHuTa, MpsiMOTO
MIPOBOJIHUKA C TOKOM, KaTYIIKUA C TOKOM.
Hab6nronaTe B3auMoI€CTBUE KATYIIKH C
TOKOM M MarHuTa, MarHUTHOW CTPEJIKU U
IIPOBOJHMKA C TOKOM, JeiCTBHE
MarHUTHOTO TOJI Ha JBUKYILYIOCS
3apsHKEHHYIO YaCcTHILY.

dopmynupoBaTh 3aKOH AmIiepa,
Ha3bIBaTh 'PAHUIIbI €70 MPUMEHUMOCTH.
Onpenenars HaNpaBlIeHUE TUHUN
WHAYKIIUA MarHUTHOTO TOJIS C TIOMOIIBIO
npaBuiia OypaBuMKa, HaIpaBlCHUE
BEKTOPOB CHJIbI AMIIepa U CHIIbI




JlopeHna ¢ momolIkIo TpaBuiia JEBOU
pyku. [IpumeHsaTh 3ak0oH AMmriepa u
bopmyITy 1Sl BBIYUCICHUS CHITBI
Jlopenna npu peleHnn 3a1ay.
[lepeuucnsiTh TUIIBI BEMIECTB TIO
MarHUTHBIM CBOWMCTBaM, Ha3bIBaTh
CBOMCTBA qua-, mapa-, u
(beppoMarHeTUKOB.

N3mepsaTh cuity B3aUMOI€MCTBHS
KaTYIIIKA C TOKOM U MarHura.

PaGorath B mape mpu BbIIOJTHEHUHN
MPAKTUYECKHX 3aJaHUi, B Tape U TPYIIIe
IIPU PEIICHUN 3ajady.

Haxonuts B mutepatype u MIHTepHETE
uH(pOopMalnIo 0 BKJIajae AMIepa,
JlopeHnna B u3y4eHre MarHuTHOTO TIOJIS,
pycckoro ¢uszuka CTojeToBa B
UCCIIeIOBAaHNE MAaTHUTHBIX CBOHCTB
(beppoMarHeTuKoB, 0 MPUMEHEHUN
3aKoHa AMTEpa, MPAKTHIECKOM
MCIOJIb30BAHUU JIEUCTBUS MarHUTHOTO
NOJIS HA JABDKYLIMICA 3apsij, 00
YCKOPHUTEISIX 3JIEMEHTAPHBIX YaCTHII, O
BKJIQJI€ POCCUICKUX YYEHBIX B CO3/IaHHE
YCKOpUTEJIEH 3JIeMEHTApHBIX YaCTHII, B
TOM YHUCJI€ B 00bEIUHEHHOM UHCTUTYTE
snepHbIX uccnenoBanuii (OUAN) B T.
JlyOHe 1 Ha aJIPOHOM KoJUIaiaepe B
LHEPHe; 06 ucrnoas30BaHUH
(beppOMarHeTHKOB, O MAarHUTHOM I10JIe
3emuu.

["'0TOBUTH Mpe3eHTAUU U COOOLICHHS 10
M3YYEHHBIM TeMaM

DJIEKTPOMArHUTH
ast MHYKITUSI.
54.

SIBrieHUE AIEKTPOMATHUTHOMN
WHIYKIMU. MarHuTHbINA
notok. [IpaBuio Jlenia.
3akoH

AJIEKTPOMATrHUTHOMN
WHYKITUH.
DJIEKTPOMArHuTHOE MOJIE.
IIpakTueckoe NpUMEHEHHE
3aKOHA 3JIEKTPOMAarHUTHOM
WHYKITUW

SIBiieHNE CaMOMHAYKIMU.
NHIyKTUBHOCTb.

DHeprus, MarHuTHOTO MOJIs
TOKa.

JlabopaTopHnas padora:
HccnenoBanne sBiIcHUS
3JIEKTPOMATrHUTHOU

WHTYKITUH.

JlaBaTh onpeienieHue MOHATHI: SIBICHHUE
AJIEKTPOMArHUTHON WHIYKITUH,
MarHuTHBIN noTokK, JJC uHAYKINH,
WHJIYKTUBHOCTb, caMouuAykiwms, 3/1C
CaMOMHAYKIIHH.

Pacno3naBatk, BOCIIPOU3BOAUTS,
HaOII0IaTh SBJICHUE AJIEKTPOMAarHUTHOMN
WHYKIIUHU, TTIOKa3bIBATh MPUYUHHO-
CJIEJICTBEHHBIE CBS3H MPU HAOTIOACHUH
sBieHus. Habmonath 1 aHaIM3UpOBaTh
AKCIEPUMEHTBI, IEMOHCTPUPYIOIINE
npaswio Jlenma.

®opMysMpoBaTh IpaBuio JIeHna, 3aKkoH
AJIEKTPOMArHUTHON MHIYKLIMH, HA3bIBATh
IPAHUIIBI €70 IPUMEHUMOCTH.
Uccnenosatns siBiieHne
3JE€KTPOMArHUTHON UHAYKIUH.
PabotaTs B mape u rpyrre npu
BBIIOJIHCHHH

MPAKTUYECKUX 3aJ]aHUM, INIAHUPOBATh
SKCIEPUMEHT.




[lepeuncnaTs nmpuMepbl UCTIOIB30BAHUS
SIBJICHUS 3JIEKTPOMArHUTHON MHTYKIIUH.
Pacno3naBath, BOCIPOU3BOIUTD,
HaAOJI0/1aTh SIBJICHHE CAMOHMHTYKIIHH,
MMOKa3bIBaTh MPUUNHHO-CJIC/ICTBCHHBIC
CBSI3M NPHU HAOTIOACHUH SBIICHUSI.
dopMyIUpOBATH 3aKOH CAMOWHTYKIIUH,
HA3bIBATh TPAHUIIBI €70 MPUMEHUMOCTH.
[IpoBOAUTH aHANOTHIO MEKITY
CaMOUHAYKIMEH U MHEPTHOCTHIO.
OnpenensaTs 3aBUCUMOCTh
WHJIYKTUBHOCTHU KAaTYIIKU OT €€ IJTUHBI U
TJIOIIA A BUTKOB.

OnpenensaTb B KOHKPETHOM CUTyalluu
3HAYCHUS MarHUTHOTO motoka, 3J[C
unaykuuu, 3/1C camouHyKuuu,
WHIYKTUBHOCTb.

Haxonuts B nurepartype u atepuere
nH(popMaIro 00 UCTOPUN OTKPBHITUS
SIBJICHUS DJICKTPOMArHUTHON UHIYKIIMH,
0 BKJIaJIC B U3YYCHHE ITOTO SBJICHUS
poccuiickoro ¢usuka 3. X. Jlenmna, o
00pbrOe C IPOSBICHUAMH
3JIEKTPOMArHUTHON MHIYKIUU U €€
WCIIOJIb30BAaHUU B MPOMBIIIIICHHOCTH.
['oTOBUTH Mpe3eHTAIINN U COOOIICHHUS 110
WU3y4YEHHBIM TEMaM.

Pemats 3amaum.

KoHTponupoBaTh pelieHue 3a1a4 caMum
U JPYTUMU yYAITUMUCS.

Konebauus u BosHbl 15 94

2.1
2.2
2.5
2.6
2.7

Mexannueckue
KOJIeOaHus
3q

MexaHu4ecKHe KojacOaHus.
CBo0OOgHBIE KOJIEOAHUS.
MaremaTuuecKkuii u
MIPYKUHHBIN MasTHUKH.
[IpeBparttenus SHEPruu Mpu
KoJieOaHusAX. AMIUIUTY 1A,
HepuoJi, 4acToTa, dasza
KoJieOaHui. BeIHYXIeHHBIC
Kosie0aHus1, pe30HaHC.
JlabopaTopHblie padoThbI:
OnpeneneHue ycKOpeHus
CBOOOJTHOTO MAJICHUs TTPU
ITOMOIIY MasITHHKA.

JlaBaTh onpeneneHus MOHATHIM:
KoJyicOaHus, KojieOaTeIbHas CUCTEMa,
MEXaHHUYECKHUE KOJecOaHus,
rapMOHHYECKHE KoieOaHus, CBOOOTHBIE
Kose0aHus, 3aTyXaromume KojaeOanus,
BBIHYK/ICHHBIE KOJIeOaHMs, pe30HAHC,
CMEILIEHUE, aMIUTUTY/a, IEPUO/I, 4acTOTa,
cobcTBeHHas yacTora, (asa.
[TepeuncnsaTe ycaoBusi BOSHUKHOBEHUS
koneOanui. [IpuBoauTh IPUMEPHI
K0JIeOaTeIbHBIX CHCTEM.

OnuceiBaTh MOJEIU: IPYKUHHBINA
MasITHUK, MATEMaTHYCCKUI MaSTHHUK.
[lepeunciaTs BUABI KOJIEOATEIHHOTO
JIBIDKCHMS, MX CBOMCTBa. Pacmmo3HaBaTh,
BOCITPOM3BOIUTH, HAOJIIOAATh
rapMOHHUYECKHE MMapaMeTphl KOJIeOaHus.
[TpeacTaBisiTh 3aBUCUMOCTH CMEIICHHUS,




CKOpOCmU U YCKOpeHUst OT BPEMEHU IIPH
KoJIeOaHUAX MaTeMaTUYECKOro U
MPY>KHHHOTO MasiTHUKA TpauIecKH,
OTIpeNIeNATh MO TpapuKy
XapaKTePUCTUKU: aMILTUTYy, IEPUOI U
4acToTy.

HaxonuTh B KOHKPETHBIX CUTYaIUSIX
3Ha4YeHHUs epuoja KojaeoaHui
MaTEeMaTHYECKOI0 U MPY>KUHHOTO
MasiTHUKA, SHEPTUU MasTHUKA.
OOBACHSTH MPEBPALLEHUS SHEPTUU TTPU
KoJIeOaHUAX MaTeMaTUYeCKOro
MasiTHUKA U Tpy3a Ha MPYXKHUHE.

DIIeKTpOMarHuTH
BI€ KOJIEOAHUS.
6 4.

DIIEKTPOMarHUTHBIC
konebanus. KonebaTenbHblii
KOHTYP.

CBoOoIHBIE

AIIEKTPOMATrHUTHBIC

Kosie0aHusl.

[TepemeHHBIN TOK.
KonTpoabHbie padoThI:
DJIEKTpOMarHuTHas

unaayknus. Konebanus u

BOJTHBI

JlaBaTb onpeiesIeHre NOHATHI:
3JIEKTPOMArHUTHbIE KOJeOaHus,
Kosie0aTeIbHbINA KOHTYp, CBOOOIHbBIE
3JIEKTPOMAarHUTHBIE KOJeOaHus,
BBIHY’KJICHHbIE 2JIEKTPOMAarHUTHbIE
KoJIeOaHMs, IEPEMEHHBIN AIIEKTPUYECKHUIA
TOK, aKTUBHOE COIIPOTHBIICHUE,
NEHCTBYIOLIEE 3HAUEHNUE CUIIBI TOKA,
JeHcTByIolee 3HAUCHUE HaNPSKEHUS,
TpanchopmaTop, KOd3PPHULIUEHT
TpaHchopmaIum.

N300paxkaTh cxemy Kojie0aTeTbHOro
KOHTYpa ¥ OMMCHIBATh IPUHIHII €r0
paboThL

Pacnio3HaBaTh, BOCIIPOU3BOIMT,
HaOII01aTh

CBOOO/IHBIE 3JIEKTPOMArHUTHBIE
Kose0aHus. AHaIM3UPOBATh
IIPEBpAILEHUs SHEPIHH B KOJIeOaTeIbHOM
KOHTYpE MPH JIEKTPOMArHUTHBIX
kosiebanusax. [IpencTaBnsaTh B Buje
rpaMKOB 3aBUCUMOCTD AJIEKTPHUYECKOTO
3apsizia, CUJIbl TOKA U HAIIPSDKEHUS OT
BPEMEHH TPU CBOOOTHBIX
3JIEKTPOMArHUTHBIX KOJIEOAHUSAX.
OmnpenensaTs 1o rpaduky KoneOaHmii
XapaKTePUCTUKH: aMIUTUTYAY, MEPUOJ U
9acTOTy. 3anuchiBaTh Gopmyy
Tomcona. BeIUUCIATE ¢ TOMOIIBIO
¢dopmynel ToMcoHa nepHo U YaCTOTY
CBOOOJHBIX TEKTPOMArHUTHBIX
KOJIEOaHUH.

OmnpenensTs nepuoj, 4acTory,
aMIUTUTYy KoJeOaHUil B KOHKPETHBIX
curyauusx. OObACHATH MIPUHLIUI
IIOJIy4EHHUs] IEPEMEHHOT' 0 TOKa,
YCTPOMCTBO T€HEpaTOpa NEPEMEHHOIO
TOKa.

HaspiBaTh 0COOEHHOCTH NEPEMEHHOTO
JIEKTPUUYECKOTO TOKA HA YYACTKE LIETH C
pe3nucTopoM. 3anuchiBaTh 3aK0oH Oma 111t

10




L[eny nepeMeHHoro Toka. Haxonurte
3HAUEHUS CUJIBI TOKA,

HaNpsSDKEHUs, aKTUBHOTO
COINPOTHUBIIEHUS LIETIH IEPEMEHHOIO
TOKa B KOHKPETHBIX CUTYyalLlUsX.
BbruncnsaTe 3Ha4EHHS] MOIIHOCTH,
BBIJICIISIOLIEHNCS B LIEH [IEPEMEHHOTO
TOKa, JEHCTBYIOLIUE 3HAYCHMSI TOKA U
HanpspkeHus. OnKucbIBaTh YCTPOHCTBO,
IIPUHLINI ACHCTBUS U

MpuUMeHeHne TpanchopmaTopa.
Haxoauts B muTepaType U UHTEPHETE
nH($OpMalIKIO MOJYYEeHUH, iepeade u
MCIOJIb30BaHUH NIEPEMEHHOT0 TOKa, 00
UCTOPUU

CO3/aHHS Y IPUMEHEHUU
TpaHCcPOpMaTOPOB, HA3bIBATH OCHOBHBIX
norpeduTenei anekrposHepruu. Bectu
ITUCKYCCHIO O IOJb3€ U Bpeae
ANEKTPOCTAHLIUNA, apTyMEHTUPOBATh
CBOIO MO3MIIMIO, YMETh BBICITYIINBATb
MHEHUE JIPYIrUX YYaCTHUKOB.

["'oTOBUTH NpE3EHTALUU U COOOLIEHMSI 110
U3Y4YEHHBIM TEMaM.

Mexannueckue
BOJIHEL.

3 4.

MexaHH4ueCcKHe BOJIHEI.
[Tonnepeunkie U TPOAOIBHbBIC
BOJIHBIL. DHEPTUsl BOJIHBIL.
3BYKOBBIE BOJIHBI.

JlaBaTb omnpeeeHue NOHATHI:
MEXaHWYECKasl BOJIHA, IIOTIEPEYHAas
BOJIHA, IPO/I0JIbHAS BOJIHA, CKOPOCTh
BOJIHBI, JUIMHA BOJIHBI, 3BYKOBasl BOJIHA,
I'POMKOCTb 3BYKa, BBICOTA TOHA, TeMOD,
OTpa)kKeHHUE, IPEJIOMIICHHUE, ITOTJIOLIECHHE,
UHTEpPEPEHINS, MEXaHUIECKUX BOJIH,
KOT'€pEHTHBIE UCTOYHHUKH, CTOSYAst
BOJIHA, AKYCTUYECKUI PE30HAHC,
IUIOCKOMNOJIIPU30BaHHAas BOJIHA.
Ilepeuncnarh cBONCTBA MEXaHUYECKUX
BOJIH.

Pacno3naBatk, BOCIIPOU3BOAUTS,
Ha0JIr01aTh

MEXaHUUYECKHUE BOJIHBI, MONEPEYHbIE
BOJIHBI, ITPOJIOJIBHBIE BOJIHBI, OTPAJKEHUE,
IIPEJIOMIIEHUE, TOIJIOIIEHNE,
UHTEPPEPEHINI0, MEXaHNYECKHUX BOJIH.
Ha3zpiBaTh XapakTepUCTUKU BOJIH:
CKOpPOCTb, YaCTOTa, [JIMHA BOJIHBI,
paszHocTh (as.

OnpenensiTe B KOHKPETHBIX CUTYaLUsIX
CKOPOCTH, YaCTOTBI, JJINHBI BOJIHBI,
pa3HocTH (a3 BOJH.

Haxonuts B muTepaType U HHTEPHETE
UHPOPMALIKIO 0 BO30YXKIIEHUH, Iepeaaye
Y MCII0JIb30BaHUU 3BYKOBBIX BOJIH, 00
HCII0JIb30BaHUU PE30HAHCA 3BYKOBBIX
BOJIH B MY3bIKE U TEXHHKE.

Bectu 1uckyccuio o 1ons3e U Bpeae
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BO3JICMCTBUS Ha YEJIOBEKA 3BYKOBBIX
BOJIH, ApTyMEHTHPOBATH CBOIO MO3UIIHIO,
YMETh BBICTYIIINBATh MHCHHUE IPYTUX
YYaCTHHUKOB.

['oToBUTH TIpe3eHTALIMK U COOOIIIEHUS 110
M3YYCHHBIM TeMaM

9J'IGKTpOMaFHI/ITH
bIC BOJIHBI.

3u.

DNEKTPOMAarHUTHBIE BOJIHBI,
oJe.

Buxpesoe si1ekTpuueckoe
ToJIe.

Jlnamna3oHbl
AIIEKTPOMATrHUTHBIX
U3IIy4CHUN U UX

MIPAKTUYECKOE IPUMEHEHNE.

JlaBaTp onpeneneHue MOHATHIM:
AJIEKTPOMAarHUTHOE I10JI€, BUXPEBOE
ANEKTPUYECKOE T0JIE,
AJIEKTPOMAarHUTHBIE BOJIHBI, CKOPOCTh
BOJIHBI, JUTHHA BOJIHBI, (pa3a BOJHBI,
OTpa)keHue, MPeJIoMIICHHUE, MTOTJIOLIEHHE,
uHTEepepeHIys, TUPpaKius,
MOTIEPEYHOCTh, MOJIIPU3ALUs
3JIEKTPOMArHUTHBIX BOJIH, PaJIUOCBS3b,
paaroIOKaIIHSL.

OOBACHATH B3aMMOCBSI3b TIEPEMEHHBIX
AIEKTPUYECKOTO U MAarHUTHOT'O MOJIEH.
Pucosartb cxeMy pacnpocTpaHeHUs
3JIEKTPOMArHUTHON BOJIHBI.
[Iepeuncnars cBoMcTBa U
XapaKTEPUCTUKHU FIEKTPOMArHUTHBIX
BOJIH. Pacnio3HaBaTh, HaOIIO1aTh
3JEKTPOMATrHUTHBIE BOJIHBI, U3Jy4YEHHUE,
IIPUEM, OTpaKEHUE, IIPEIIOMIICHUE,
MOTJIOLIEHUE, UHTEPPEPEHLIUIO,
TU(PPAKLIUIO U TOJIIPU3ALHIO
3J€KTPOMAarHUTHBIX BOJIH.

BbIuucisTh B KOHKPETHBIX CUTYaIUsX
3HAYEHMS XapaKTEPUCTUK BOJIH:
CKOPOCTH, YaCTOTBHI, IJTUHBI BOJIHBI,
pasHoctu (a3. MccnenoBats cBoOCTBa
AJIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO
MoOmiIbHOTO Tenedona. HazpiBath 1
OIHCHIBATh COBPEMEHHBIE CPEJICTBA
cBsi3u. Beinensts posib A. C. [lonosa B
W3YYEHUU JIEKTPOMArHUTHBIE BOJIH U
CO3JJaHUU PATUOCBSI3U.

OTHOCUTBCS C YBaXKEHUEM K YUEHBIM U
UX OTKPBITUSIM, OOOCHOBBIBATh BaKHOCTb
OTKPBITHUS 3JICKTPOMArHUTHBIX BOJIH IS
pa3BUTHS HAYKHU.

Haxonuts B mutepatype u lHTepHeTE
nH(pOpPMAIIHIO, TTO3BOJISIOINILYIO OTBETUTh
Ha ITOCTaBJIEHHBIE BOIIPOCHI IO TEME.
PaGorats B mape u rpyIne npu peleHuu
3a/1a4 ¥ BBIIOJHEHNUHN TPAKTUYECKUX
3aJJaHuH.

Bectu nuckyccuro o rons3e u Bpeze
WCII0JIb30BAaHUS YEJIOBEKOM
3J€KTPOMATrHUTHBIX BOJIH,
apryMeHTUPOBATh CBOKO MO3UIIMIO, YMETh
BBICJTYIIMBAaTh MHEHHE JIPYTUX
YYaCTHUKOB.
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['oToBUTH TIpe3eHTALIMH U COOOIIEHUS 110
M3YYCHHBIM TEMaM.

Omruka. 14 4.

2.1
2.2
2.5
2.6
2.7

CBeTOBBIE BOJIHEI.

I'eomerpuueckas
Y BOJIHOBAst
ONTHKA.

10 4.

['eomerpuueckas onTuka.
IIpsimonuHeitHOE
pacnpocTpaHeHue

CBETa B OJHOPOJIHOU Cpefie.
3aKOHBI OTPAXKEHUS U
npesnioMiieHus cseta. [lonnoe
oTpakeHue. OnTu4ecKre
puOOPHI.

BonHoBBIE cBOMCTBaA CBETA.
CxkopocTb cBeTa.
WnTepdepennus creta.
KorepentHocth

BosiH. J{udpakuus ceera.
Ilonapusanus ceera.
Hucnepcus

ceera. [IpakTnueckoe
MpPUMEHEHHE
AIEKTPOMATrHUTHBIX
W3JIyYEHUH.
JlabopaTopHbie padoThI:
1. Onpenenenue nokasarens
MIPEIOMJICHUS CPEJIbI.

2. 3mepenue pokycHOTro
paccTosiHUs coOuparomie
JIUH3BI.

3. OnpeneneHue IITUHBI
CBETOBOH BOJIHBI.
HccnenoBanus:

1. UccnenoBanue
3aBHCHUMOCTH

yrjia MpeJoMJIEHHUs OT yriia
naJeHusl.

2. UccnenoBanue
3aBHUCHUMOCTH PACCTOSHUS OT
JUH3BI 710 U300paKEeHUS OT
pPaccTOSHUA OT JIUH3bI 0
IpeaMeTa.

[IpoBepka runores:

Yron npenomiieHus

IPSIMO MTPOIOPLUOHATIEH
yIy NajeHusl.

JlaBaTh omnpeneneHue MOHATHIL: CBET,
reoMeTpuuecKas ONTHKa, CBETOBOM JIyY,
CKOPOCTb CBETa, OTPAKEHHE CBETA,
IIPEJIOMJIEHHE CBETA, IOJIHOE OTPAKEHUE
CBE€TAa, YyroJ MaJ€HUsA, YroJl OTPaKECHHUS,
YTOJI IPEJIOMIIEHHS,

OTHOCHTEJIbHBIN MOKa3aTelb
IpeJOMIICHHUs, aOCOIOTHBINA MOKa3aTesb
MPEIOMIICHHUS, JIUH3a, (OKYCHOE
paccTOsiHUE JIMH3bI, ONITUYECKas CHJIa
JIMH3BI, JUCTIIEPCHS CBETA,
uHTEepEpEHINs cBeTa, TUPpaKIUs
cBeTa, Mu(ppakMOHHAs PEIIETKA,
MOJIIPU3aLlUsl CBETA, €CTECTBEHHBIN CBET,
MJIOCKOTIOJISIPU30BAHHBINA CBET.
OrnuckIBaTh METO/IbI U3MEPEHUS
CKOPOCTH CBETA.

[Tepeuncnars CBOMCTBA CBETOBBIX BOJIH.
Pacno3naBathk, BOCIPOU3BOAUTb,
HAO0JIF0IaTh PACIIPOCTPAHCHHUE CBETOBBIX
BOJIH, OTPaKEHHUE,

IIPEJIOMJIEHUE, TIOTJIOIIECHHE,
IUCTIepCrio, UHTEep(hEpEeHIINIO,
TUGPAKIUIO U MOJISPU3ALII0 CBETOBBIX
BOJIH.

®opMynpoBath NpuHUHUI [ 'rOHreHca.
3aKOHBI OTPAKEHUSI U TIPEJTOMIICHHS
CBETa, TPAHMIIBI UX IPUMEHHUMOCTH.
Crtpoutsb X074 Jiyya B
IJTIOCKOMAPAJIIEIbHON TIJTACTHHE,
TPEYroJIbHOU IIPU3ME, [IOBOPOTHOM
npusMe, 000opaunBaroIIel mpusme,
TOHKOU JIMH3E.

Crpouts n300paxkeHue mpeaMera B
IUIOCKOM 3€pKajie, B TOHKOW JIMH3E.
[lepeunciiATh BUABI JIMH3, UX OCHOBHBIE
XapaKTEPUCTUKHU - ONITUYECKUM LICHTP,
rJIaBHas ONTHYECKas OCh, (POKycC,
onTHYEeCcKas cuia.

Onpenenars B KOHKPETHON CUTyalluH
3HAYEHMs YIJia MaJeHus, yria
OTpa)KEHUs, yria IpeIOMIICHUS,
OTHOCHUTEJILHOTO IT0Ka3aTess
MpesIoMIIeHHs1, aDCOIOTHOTO MTOKa3aTes
IIPEJIOMJIEHHUS, CKOPOCTH CBETA B CPEE,
(OKYCHOTO pacCTOSTHUS, ONTHYECKON
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CHJIBI JINH3BI,
YBEJIMUEHUS JINH3BI IIEpUO/Ia
TUGPAKIUOHHON pemETKH, MOJI0KEHUN
UHTEePHEPEHIIMOHHBIX U TU(PAKIIHOHHBIX
MaKCHUMYMOB U MUHUMYMOB.
3anuceiBaTh (POPMYNTy TOHKOM JIMH3BI,
paccuuThIBaTh B KOHKPETHBIX CUTYaIUIX
C €€ IOMOIIBIO HEU3BECTHHIE BETUYHHBI.
OOBACHATH MPUHIIUIT KOPPEKLIUU 3pEHUS
C TIOMOILIBIO OYKOB.

DKCHepUMEHTAIBHO OIPENEATh
II0Ka3aTesb PEIOMIIEHHS CPENBI,
(hoKyCHOE pacCTOsSTHUE COOMPAIOIIECH U
pacceuBarouiel TUH3, JJIMHY CBETOBOU
BOJIHBI C TOMOIIBIO AUPPAKIIMOHHOM
PELIETKA.

HccnenoBaTh 3aBUCUMOCTD yTiia
IIPEJIOMJIEHHUS OT yIJla MaJeHus,
3aBUCUMOCTb PACCTOSIHUS OT JIMH3BI 10
n300pakeHUs OT PACCTOSIHUA OT JIMH3bBI
710 TIpeaMeTa.

[IpoBepATh TUIIOTESBL: YTOJI
MIPEJIOMJIEHHUS TPSMOIIPONOPLIHUOHAJIEH
YTy NaJ€HUs] U KOHCTPYUPOBATh MOJENH
TEJIECKOIA U/WUIN MUKPOCKOTIA.

Paborats B mape u rpyire npu
BBIIIOJIHEHUH

IIPAKTUYECKUX 3aJJaHUil, BBIABH)KEHUN
TUIOTE3, pa3paboTKe METOI0B IPOBEPKHU
runores., Haxonute B tureparype u
HNurtepuere nndopmaiuio o buorpadusix
H. HeroToHa,

X. I'voiirenca, T. FOunra, ®@. ®penens,
00 WX Hay4yHBIX paboTax, 0 3HAYCHUH UX
paboT At COBPEMEHHOM HayKH.
Bricka3biBaTh CBOE MHEHUE O 3HAUEHUU
HAYYHBIX OTKPBITUN U PabOT MO ONTHKE
H. Herotona, X. I'tovirenca, T. FOnra,
O. ®Openens.

Bocnpunumate, aHaIu3upoBaTh,
nepepadaThIBaTh U MPEABABIATH
MH(POPMAIINIO B COOTBETCTBUH C
MOCTaBJIECHHBIMH 3aJa4aMH.

Bb11ensTh OCHOBHBIE MOJIOKEHUS
KOPITYCKYJIIPHOW U BOJIHOBOW TEOpUU
cBeTa. Y4acTBOBATh B 00CYKJIEHUU ITUX
TEOpU U COBPEMEHHBIX B3IJIAI0B Ha
pupoay cBeTa. ['0TOBUTH Mpe3eHTaluH
U COOOIIEHUS M0 M3YYEHHBIM TEMaM.

N3nyyenue u
CIEKTPBI
4y,

Buael uznyueHui.

Hcrounuku ceeta. CrnekTpsl.

CriexkTpasnbHblil aHAJIN3.
TermnoBoe U3nyyeHue.
[ITkaya 3J1eKTPOMArHUTHBIX

JlaBaTb ompeelieHue IOHATUI: TEIUIOBOE
U3IIy4EHUE, dJICKTPOITIOMUHECIICHIINS,
KaTOJIOJIFOMUHECLICHLINH,
XEMWJIIOMUHECLIEHLMS,
¢doromomunecuenus. [lepeuncasaTs
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BOJIH.
HaGnronenue criekTpos.
JlabopaTopHblie padoThbI:
HaOGnroneHue criionHoro u
JIMHENYaTOroO CIEKTPOB.

KonTpoabHbIie padoThI:
3aKOHbBI T€OMETPUYECKON U
BOJIHOBOU ONTHKHU

BH/JIBI CIIEKTPOB. Pacrio3HaBars,
HaOJI0aTh CIUIOLIHOM CIIEKTD,
JIMHEWYaTBIA CIIEKTP, MOJI0CATHIN CIEKTP,
CIIEKTp U3IIy4YEHHUs U MOIJIOLICHUS.
[lepeunciATs BUABI AIEKTPOMATHATHBIX
W3JIyYEHUM, UX UCTOYHUKHU, CBOWCTBA,
npuMeHeHne. Mcnonb30BaTh MIKaLy
ANEKTPOMAarHUTHBIX BOJH. CpaBHMBATH
CBOMCTBA JIEKTPOMATrHUTHBIX BOJIH
pa3HbIX IMANAa30HOB

OCHOBEI crHeualbHON TCOPHUU OTHOCUTCIIBHOCTHU. 4y,

2.1
2.2
2.5
2.6
2.7

OCHOBEI
creraJbHOM
TEOpUHU
OTHOCUTEIBHOCTH
(CTO)

44,

[Toctynatet CTO:
MHBAapHUAHTHOCTb MOAYJISI
CKOpPOCTH CBETa B BaKyyMe,
IIPUHLIAII OTHOCUTEIBHOCTH
OWHIITENHA.

CBs13b Macchl U SHEPTUU
CBOOO/THOM YaCTHUIIBI.
OHeprust MoKosl.

JlaBaThb ompeesieHne MOHATHI: COOBITHE,
MOCTYJaT, COOCTBEHHAs! HHEPIHATIbHAS
cucTteMa OTcuéTa, COOCTBEHHOE BpeMs,
coOCTBEHHas JJIMHA Tejla, Macca MOKosl,
MHBAapUaHT, SHEPTUs MOKOSI.
®opmynuposath noctynatsl CTO.
®opMynupoBaTh BEIBOJBI M3 IIOCTYJIATOB
CTO.

®opmynuposats noctyinarsl CTO.
®opMynupoBaTh BHIBOIBI M3
nocryinatoB CTO. AnanusupoBats
(bopMyITy pelSITUBUCTCKOTO 3aKOHA
CJIO’KEHHSI CKOPOCTEH. 3anuchIBaTh
BBIp)KEHHUE ISl SHEPTHH TTOKOS YaCTHIIBI
W3naraTh CyTh IPUHIMIIA COOTBETCTBHS.
Haxonuts B mutepatype u HTepHETE
uH(popMaluio o Teopun dpupa, 06
AKCIIEPUMEHTAX, KOTOPbIE MPUBEIH K
cozgaunio CTO, 00 OTHOCUTEIHHOCTH
PacCTOSIHUA U IPOMEXKYTKOB BpPEMEHHU, O
ounorpaduu A. DitHIITEHHA.
Bricka3biBaTh CBOE MHEHHUE O 3HAUEHUU
CTO nns cOBpEMEHHOM HayKH.

['oTOBUTH Mpe3eHTaN U COOOIICHHUS 110
U3YYEHHBIM TEMaM.

KBanroBas ¢uzuka.

®du3nka aTomMa U aTOMHOTO sipa 17 4.

2.1
2.2
2.5
2.6
2.7

CBeTOBBIE
KBaHTEL
5 4.

I'mnores3a Ilnanka o KBaHTax.
®otorddext. PoToH.
YpaBHenue A. DUHTIITEHHA
JUTSL

doTtoardekra.
KopnyckynsspHO-BOJIHOBOH,
nyanusM. JlaBneHue cBeTa.

JlaBaTh omnpeaeeHre MOHATHIA:
dotorddekT, KBaHT, TOK HACHIIICHNUS,
3aJiepKMBalollee HanpsbKeHue, pabora
BBIXO/1a, KpacHas rpaHuia gorodddexra.
Pacnio3naBath, HaOIIOAATH SIBIICHUE

dororddekra.

OmuceBaTh ONbITE CTOJIETOBA.
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Omnertel I1. H. JIeGeneBa u
C. U. BaBunosa.
CooTHomIeHHE
HEOIPEIEIEHHOCTEN
['eitzenOepra.

®opmyiuposats runore3y [lmanka o
KBaHTax, 3akoHbI (GoTodddeKTa.
Ananm3upoBath 3aKOHBI (hoTodhDeKTa.
3anuceIBaTh U COCTABIIATH B KOHKPETHBIX
CUTYyalUsIX ypaBHEHUE DUHIITEHHA 1is
¢doro3dexra u HAXOIUTH C €ro
MOMOUIbI0 HEU3BECTHBIE BEITMUUHBI.
BbI4ncnsiTh B KOHKPETHBIX CUTYAIUSAX
3HAYEHUs] MAaKCUMaJIbHOW KUHETUYECKON
SHEepruu GOTOIEKTPOHOB, CKOPOCTH
($OTORIEKTPOHOB, PaOOTHl BBIXO[A,
3alUPAONIET0 HAPSHKEHUS], YaCTOThI U
JUTMHBI BOJIHBI, COOTBETCTBYIOIIHUX
KpacHOU Tpanuie Gporodddexra.
[TpuBOANTH MPUMEPHI UCTIOTB30BAHHS
dororddekra.

OOBACHATH CYyTh KOPILYCKYJISIPHO-
BOJIHOBOT'O J1yaJIU3Ma.

OmnuceiBaTh ONBITE Jlebenena 1o
M3MEPEHUIO JaBJICHUS CBETA U OIBITHI
Basunosa no ontuke.

DopMyIMpOBaATH COOTHOLLEHHE
Heonpeaenénnoctei I'eizendepra u
OOBSICHATH €ro cyTh. Haxoauts B
JUTEepaType U UHTEpHETE HHPOPMALIUIO
o paborax CroseroBa, Jlebenena,
Basunosa. Beiiessite poiib pOCCUMCKUX
YU€HBIX B UCCIIEIOBAHUU CBOWCTB CBETA.
[TpuBoauTH MpUMEPHI OUOIOTHYECKOTO U
XUMHUYECKOT0 IEUCTBUS cBeTa. | 0OTOBUTH
MIpe3eHTAINI U COOOIIEHUS 1O
M3y4YCHHBIM TEMaM.

AToMHas pusmnka
3u.

Omnsite Pesepdopna.
[Tnanerapuas Moaenb
CTPOCHHUSI aTOMa.
OOBsICHEHHE TUHEHYATOTO
CIIEKTpa BOJOPOJa Ha OCHOBE

KBAHTOBBIX IIOCTYJIATOB Bopa.

JlabopaTopHas padora:
1. UccnenoBanue cniekTpa-
BOZIOpOAA

JlaBaTb onpeiesICHHE TOHATUI: aTOMHOE
ANpo,

SHEPreTUYECKUI YpOBEHb, SHEPTUs
VMOHM3ALUH.

OmnwuceiBath onbITe Pezepdopra.
OnuceBaTh ¥ CPaBHUBATH MOJIEIN aTOMa
Tomcona u Pesepdopna.
PaccmarpuBars, uccienoBars u
OIUCHIBATh

JIMHENYAThIE CIIEKTPBI,

®opMynHpoBaTh KBAHTOBBIE MTOCTYIATHI
bopa. OOBSICHATH JIMHEHUATHIE CTIEKTPHI
aTOMa BOZOPOJia Ha OCHOBE KBAHTOBBIX
rnocTynaTos bopa.

PaccuuThiBaTh B KOHKPETHOUN CUTyallu
4acTOTY U JJIMHY BOJIHBI HUCITYCKa€MOT'O
(doToHa nIpu Iepexoie aToMa U3 OHOTO
CTallMOHAPHOI'O COCTOSIHMS B IPYTOE€,
JHEPIruI0 HOHM3auuu aroma. Haxonuts B
JUTEPAType WU MHTEPHETE CBEICHUS O
(bakTax, NOATBEP>KJAIOIINX CIOKHOE
CTpPOEHHE aToma, O paboTax y4EHbIX 110
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CO3aHHIO MOJZEIIA CTPOCHHS aTOMa O
IIPUMEHEHNH J1a3€pOB B HAyKe,
MEIUIMHE, TPOMBIIIIEHHOCTH, OBITY.
BoiaensaTes poiab pOCCUNCKUX YYEHBIX B
CO3IaHHUHU U MCIIOIb30BaHUH JIA3€POB.
["'oTOBUTH Mpe3eHTaLUU U COOOLIEHHS 10
M3y4YEHHBIM TEMaM

duzuka
aTOMHOTO s7pa
7 4.

CoctaB 1 CTpOCHHE aTOMHOTO
anapa.
N3otonel. fnepHble CUIIBL
JledekT Macchl U SJHEPTHUs
CBS3M sizIpa.
PagnoaxktuBHOCTEL. Buabl
PaIuOaKTUBHBIX
MPEBPALLICHUI
ATOMHBIX SITIEP.
3aKOH paJnOaKTUBHOTO
pacrnaja.
MeTop1 HAOMIOIEHUS U
PErUCTPALIMH 3JIEMEHTAPHBIX
YacTHII.
SAnepHble peakiyu, peakiuu
neneHus u cudtesa. IlemHast
peaKkuus AeJIeHUs A1ep.
TepmosiiepHBIN CUHTES.
[Ipumenenue saepHoOit
SHEPTUH.
JlaGopaTtopnas padora:
OnpeneneHue UMITyabca U
SHEPIrUH YacCTULbI NpU
JB>KEHUU B MATHUTHOM
nosie (1o
¢dororpadusm)
KonTpoabHbIie padoThI:
KBanroBas ¢usuka. Ousnka
aToma M aTOMHOTO sJpa

JlaBaTh onpeieseHusl MOHSATHIT: MacCoBOE
YHCII0, HYKJIOHBI, SJI€PHbIE CUIIbL, Ae(PEeKT
Macc, SHEPrus CBSA3H, yIeNbHasi SHEPTUs
CBSA3U aTOMHBIX SIJIEP, PAAUOAKTUBHOCTD,
MepHoJ MOTypacnajga, WCKYCCTBEHHAs
PaIMOaKTUBHOCTb, SIZICPHBIEC PEAKLIUH,
AHEPreTUYECKUN BBIXO SIACPHOM
peaKkiny, LEMHas siAepHas peakiys,

KO3 (HULUEHT pa3MHOXKEHHSI HEUTPOHOB,
KpUTHUYECKAsi Macca, peakTophbI -
Pa3MHOKUTEIN, TEPMOSAEPHAS peaKIusl.
CpaBHMBaTh CBOICTBA IPOTOHA U
HeWTpoHa. ONMUCHIBATh MPOTOHHO-
HEHUTPOHHYIO MOAENb sAapa. OnpenensTh
COCTaB SIJIEP PA3INYHBIX HJIIEMEHTOB C
noMoIIbI0 Ta0uibl MeHeneesa.
N300paxaTh ¥ YUTATh CXEMBbI aTOMOB.
CpaBHUBATh CHITY JIEKTPUUECKOTO
OTTAJIKUBAHUs IPOTOHOB U CUIIY CBSI3U
HYKJIOHOB B sIJIpe€.

Boruncnsate nedext macce, SHEpruio CBSA3H
U YIEJIbHYIO SHEPTUIO CBSA3H KOHKPETHBIX
aTOMHBIX S1EP.

AHanu3upoBaTh CBSA3b YAEIbHOU
SHEPTHHU CBSI3H C YCTOMYUBOCTBIO SAIEP.
Ilepeuncnarb BUbl palMOAaKTUBHOTO
pacmnaja aToMHbIX sifep. CpaBHUBATh
cBoiicTBa anbda-, 6eTa- U raMma-
W3JTyYEHUM.

3anuceBaTh, 00BACHATEL 3aKOH
PaaMOaKTUBHOIO pacnaja, yKa3blBaTh
I'PaHUIBl €ro IPUMEHUMOCTH.
OnpenensaTb B KOHKPETHBIX CUTYAIUAX
YHCJIO HEpACHaBIIMXCS SAEP, YUCIIO
pacnaBIIMXCS SAEp, MEPUON
nosrypacnaja.

3anuckIBaTh SAEPHBIC PEAKIIUHU.
OnpenensaTs NPOAYKTHI SIAEPHBIX
peakuuil. PaccuntbiBaTh SHEPrU4EeCKUn
BBIXO/l SIICPHBIX PEAKLIUN.

OnuckIBaTh MEXaHU3MBI JCJICHUS SAEp U
LETTHOU SIAEPHON peaKII1H.

CpaBHHBATh SAEPHBIC U TEPMOSIACPHbIE
peakiuu

VY4acTBOBaTh B 00CYKICHUH
MIPEUMYILECTB U HEIOCTATKOB $JI€PHOMN
SHEPreTUKU
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Haxonute B nutepaType u HUHTEpHETE
CBeZIeHHs 00 OTKPBITUU MPOTOHA,
HEWTPOHA, PAJUOAKTUBHOCTH, O
MOJIY4YeHUH U UCTIOJIb30BAHUH
PaIMOaKTUBHBIX H30TOMOB HOBBIX
XUMUYECKUX IJIEMEHTOB.

Br1aensaTes poiabs poCCHNHCKUX YUEHBIX B
HCCIIEA0BaHUSAX aTOMHOTIO f]1pa,
OTKPBITUU CIIOHTAHHOTO JICJICHUS SIIEP
ypaHa, pa3BUTHUHU SIIEPHON YHEPTETUKH,
CO3IaHHUU HOBBIX M30TONOB B DAAA
(OOBenMHEHHBIN HHCTUTYT SAEPHBIX
uccineaoBanuii B T. [lyOHe).

['oTOBUTH MIpe3eHTAIIN U COOOIICHHUS 110
W3y4YCHHBIM TEMaM.

DneMeHTapHbIe
YaCTHUIIBI
24

DJIeMEeHTapHbBIE YaCTHIIBI.
dyHaaMeHTaIbHbIC
B3aUMOJICHCTBHA.
YcKkopuTenu 3JIEMEHTAPHbBIX
YaCTHIL

JlaBaThb onpeieeHre NOHATHI:

AHHUT UM,

[TepeuncnaTb OCHOBHBIE CBOMCTBA
AJIEMEHTAPHBIX YACTHII.

Be1ensaTe rpymnsl 3J€MEHTapHbIX
gactull. [lepedncisaTe 3aKOHBI
COXPAHEHHs1, KOTOPBIE BBIIOIHAIOTCS IIPH
IIPEBPALLEHUAX YACTHII.

OnuceIBaTh IPOLECCHl AaHHUTHIISLIUU
4acTHIL U

AHTUYACTHUL] U POXKACHUS IJIEKTPOH-
MO3UTPOHHBIX T1ap.

Ha3zpiBaTh ¥ cpaBHUBATbH BUJIbI
(byHIaMEeHTaIbHBIX B3aUMOACHCTBUIA.
OnuceIBaTh PoOJib YCKOPUTENECH B
M3Y4YE€HUHU DJIEMEHTAPHBIX YaCTHII.
Haxonuts B muTepaType U UHTEPHETE
CBEIEHUsI 00 UCTOPUU OTKPBITHS,
JJIEMEHTApHBIX YaCTHL], O TPEX dTanax B
pa3BUTHH (QU3UKU DIIEMEHTAPHBIX
YaCTHILI.

OnuchIBaTh COBPEMEHHYIO (DU3HYECKYIO
KapTUHY MHpA.

['oTOBUTH Ipe3eHTaN U COOOIIEHHUS 110
U3Y4YECHHBIM TEMaM

Crpoenue Beenennoit 5 u.

2.1
2.2
2.5
2.6
2.7

ConHeunas
CHCTEMa.
Ctpoenue u
DBOJTIOLUS
Bcenennoi
54,

ConHeuHas cuctema:
TJIAHETHI U MaJIble Tena,
cuctema 3emisi-Jlyna.
CrtpoeHue u 3BONTIONUS
CoJHIa u 3BE31.
Knaccudukanus 3BE31.
3BE3BI U HICTOYHHUKH UX
SHEPTUH.

JlaBaTh ornpe/e/ieHUe TOHATHI: TTapCeK,
aCTPOHOMMYECKAsI SIUHUIIA, ICPUTCITUH,
adenuii, COMTHEUHOE 3aTMEHHE' TYHHOE
3aTMEHUE, IUIAHEThl 3€MHOM TI'PYIIIIBL,
[UIAHETBI-TUTAHThI, aCTEPOH, METEOpP,
MeTeopuT, (otochepa, CBETUMOCTD,
nporybepaHel, myjibcap, MpOTO3BE3/a,
CBEpXHOBasi 3Be3Jlla, TaJlaKTUKa, KBas3ap,
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I'anaktrka. CoBpeMeHHbIE
MIPEACTABICHUS O CTPOCHUH U
3BOJIOIMY Beenennon.
JlaGopaTopHas pabora:
Onpenenenue nepuoaa
oOpareHus JBOMHBIX 3BE3T
(M0 TeYaTHBIM MaTepuaaMm).
HaOmroneuuns:

Beuepnue nabmoaeHus
3BE3I,

JIyHBI ¥ TUTAHET B TEIECKOII
WM OMHOKIIb.
Uccnenosanue:
HccnenoBanue ABUKEHUS
JIBOMHBIX 3BE3] (11O
MeYaTHBIM

MaTepuasam)

KonTposbHast utorosas
padora.

KpacHoe cMelleHue, Teopus boabsmioro
B3pBIBa, BO3pacT BeesleHHoM.
Habmronate JlyHy u niaHeTs! B
TeJecKor. BeiiensiTe 0COOEHHOCTH
cuctemsl 3ems - JIyna. Pacio3naBats,
MOJIETUPOBATh, HAOTIOAATH TYHHBIE U
COJIHEYHBIEC 3aTMEHUS.

OOBACHATH MPUIUBBI U OTIUBBI.
OmnwucsiBath cTpoeHre CoaHEUHON
cucteMsl. [lepeuucnsaTh MIaHEeThl U BUBI
MaJbix Ted. OMUCHIBaTh CTPOCHUE
Connua. HabmonaTh coHeuHbIE TSTHA.
CobnronaTh npaBmiia 0€30MacHOCTH TIPH
HaOmonennu ColHIa.

[lepeuncnsaTh TUMTMYHBIE TPYIIIBI 3BE3,
OCHOBHBIE (DU3MUECKHE XapaKTEPUCTHKU
3B€371. ONUCHIBATH DBOJIOLHIO 3BE31 OT
poxnienust 1o cmept. Ha3piBaTh cambie
spKuUe 3BE37bI U co3Be3aus. llepeuncnate
BU/IbI TAJIAKTHK, OIUCHIBATH COCTaB U
CTPOEHHE TalaKTUK. BbIIEnsaTh MIeUHbIN
MyTh CPEJIA IPYTUX ralaKkTUK.
Onpenenars mecto COTHEUHOU CUCTEMBI
B ['anaktuke. OueHUBATH TOPSIOK
PacCTOSHUN 10 KOCMHUUYECKUX OOBEKTOB.
OnuckIBaTh CyTh KPACHOTO CMEIICHUS U
ero

WCII0JIb30BAHUE MTPU U3YYECHHUH TaJaKTHK.
[IpuBOANTH KpaTKOE U3TI0KEHUE TEOPUHU
bonpuioro B3peiBa U T€OpUU
pacummpstoieics BeesneHHoi.
PabGorats B mape u rpyrre npu
BBIIIOJIHEHUH

IIPAKTHUYECKUX 3aJaHUM.

Hcnonb3oBaTte WHTEpHET 115 mouckKa
M300pakeHU KOCMUYECKUX O0BEKTOB U
nHpopmaruu 06 UX 0COOEHHOCTSX.
VY4acTBOBaTh B 0O0CYKIEHUHN H3BECTHBIX
KOCMHMUYECKHUX HCCIIeOBAaHUN. Bbiienars
COBETCKHE U POCCUICKHE TOCTHKECHUS B
00JacTH KOCMOHABTHKHU M UCCIIEIOBAHUS
KocMoca. OTHOCUTBCS C YBAKEHHUEM K
POCCUICKHM YYEHBIM U KOCMOHABTaM.
Haxonute B nutepaType u HUHTEPHETE
CBEJICHUS Ha 3a/IaHHYI0 TEMY.

['oToBUTH TIpe3eHTALIMK U COOOIIIEHUS TIO
M3y4YEHHBIM TEMaM.

[loBTOpenue kypca 3 4

KonTposbHasi utoropasi padora.

Kp-4,]I/p-8
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COI'JTACOBAHO
IIpoToKO 3ace/]aHHA LIKOJIBHOTO METOAMYECKOro
ofbenMHeHHs YUuTeNell eCTECTBEHHO-Hay4YHOro LUK~
1a MAHOY COILI Ne25 um. Mapiuana CoBeTcTKOro
Coro3a I".K. XKykoBa MO KopeHOBCKHii paiioH

o1 25.08.2023r. Ne 1
Corauk B.A.
TOAMKCh PYKOBO! Mo D.U.0

COI'JTACOBAHO

3amectutens aupekropa no YBP
E.®. Kubep

NOJITHCE 3aM. iMpekTopa no YBP

25 05 2023r.

®.H.0.
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