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INOACHUTEJIBHAS 3AIINCKA

PaGouyas nporpamMmMa cocraBJ/jieHAa HAa OCHOBAHMHU:

(benepambHOro KOMIIOHEHTA TOCYIapCTBEHHOTO 00Pa30BaTEILHOTO CTAHJapTa OCHOBHOTO 001Iero 00pa3oBaHus 1Mo (pusmKe;
IIPUMEPHOM MPOrpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHus Mo (pU3UKe I TPO(YUIBHOTO YPOBHS;

aBTOpCcKo# nporpammel 1o ¢usuke (KacestaoB B.A., «®usuka-10,11», npodwmibHenii ypoeHs) k YMK «Duznkay,

paboueii mporpammel o ¢usuke 10,11 kmacc / Cocr. H.C. Hlneik. — M.: BAKO, 2018r.;

benepanbHOTO TIepedHs yueOHnkoB Ha 2018-2019 yueOHbI# T0/, peKOMEHI0BaHHOTO MUHHUCTEPCTBOM 00pa3oBaHus U Hayku PO k
UCIIOJIb30BaHUIO B 00pa3zoBaTeabHOM npouecce B OV

e ¢ y4yeToM TpeOOBaHWH K OCHALICHHIO 00pa30BaTENILHOTO MPOIECCa B COOTBETCTBHU C COJAEP)KATEIBHBIM HAINOJIHEHHEM Y4YeOHBIX NPEIMETOB
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(enepabHOrO KOMIIOHEHTA FOCYapCTBEHHOTO CTaHAapTa 00IIero 00pa3oBaHusl.

@denepanbHblil 0a3UCHBIM y4eOHBIH TIAaH [uIs oOpa3oBaTeNbHBIX yupexxaeHuid PD orBoxut 170 u mng obs3aTensHOro M3ydyeHHs (U3UMKUA Ha
npopuabHOM ypoBHE B 10-m u 1704acoB B 11-m knaccax (13 pacuéra 5 4 B Henento). HopMaTuBHBIN cpoKk OCBOEHMSI MPOrpamMMBbl -2 roja.

ILnanupyemble pe3yJibTAThl 0CBOCHHS Y41eOHOI0 NpeaAMeTa
JInuHOCTHBIE pe3ybTaThl:

YMEHUE YNPaBIATh CBOEH IMO3HABATEIBHOM JIEATEIBbHOCTBIO;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSKEHUH BCEHl )KU3HHU; CO3HATEIbHOE OTHOILIEHUE K
HENpephIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIENTHON MpodeCCHOHAIBHON U OOIIECTBEHHON 1eATeIbHOCTH;

YMEHHE COTPYIHUYATh CO CBEPCTHUKAMHU, AETbMU MJIQJILIETO BO3PACTa,
B3pOCIIBIMU B 00pa30BaTeIbHOM, yueOHO-UCCIIE0BATENbCKOM, TPOSKTHON U JPYTUX BUAX JIEATEIbHOCTH;

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH; OCO3HAHHE 3HAYMMOCTH HAyKH,
BJIQJICHUS JIOCTOBEpHOW MH(pOpManuell 0 MepefoBbIX TOCTHKEHUSAX M OTKPBITUSAX MHUPOBON M OTEYECTBEHHOM HAyKH; 3aWHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUAX 00 YCTpOICTBE MHpa U 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY;

YyBCTBO TOPJIOCTH 32 POCCUNCKYIO (PU3HUECKYIO HAYKY, TYMaHU3M;

MOJIOKUTENBHOE OTHOIIEHHUE K TPYAY, UEICYyCTPEMIIEHHOCT;

HKOJIOTHYECKas KyJIbTypa, OepekHOe OTHOLICHUE K POAHOM 3eMJie, MPUPOAHBIM OoratcTBam Poccun U Mupa, mOHMMaHUe OTBETCTBEHHOCTH
3a COCTOSIHUE IIPUPOJHBIX PECYPCOB M pa3yMHOE IIPUPOIOIIOIb30BAHUE.
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MeTal’[pe)IMeTHble pe3yJibTararbl:

CaMOCTOSITEIILHO OIPEACTATh IIeNId, CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIE 3aJadud B OOpa30BaTEIbHOU NEATEIILHOCTH H JKU3HEHHBIX
CUTYaIHsIX;

OLICHHBATh PECYPCHI, B TOM YHCJIE BpeMs U APyrue HeMaTepualbHbIE PeCypChl, HEOOXOUMBIE I JOCTUKEHHUSI TIOCTABJICHHOM paHee 11eu;

COIIOCTABJIATH UMEIOILIUECS BO3MOKHOCTU U HEOOXOAUMBIE JJIsl JOCTHXKEHUS LN PECYPCHI;

OTIpEIETISATh HECKOJIBKO MyTel JOCTH)KEHUS [TOCTABICHHOM 11eTIH;

3a/1aBaTh apaMeTPbl U KPUTEPUH, 110 KOTOPHIM MOKHO ONPEIEIUTh, YTO LEb JOCTUTHYTA;

COTIOCTABJIATH MOJIYUECHHBIN PE3yNbTaT ACITEILHOCTH C MOCTAaBICHHOMN 3apaHee 1eNblo;

OIICHMBATh MOCIEACTBYS TOCTHKEHUS TTOCTABJICHHOM IEJIN B JEATSIILHOCTH, COOCTBEHHOM KU3HU U JKU3HH OKPYKAOIIUX JFOJICH.

OcBoeHue No3HABaTeIbHBIX YHHBEPCAJIBHBIX Y4eOHBIX NeHCTBHIA:

KPUTHYECKH OICHUBATh M MHTEPIPETUPOBATH HHPOPMAITHIO C PA3HBIX MO3UIUH;

pacrno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUMS B UHPOPMAITMOHHBIX HCTOUYHUKAX;

HCIIOJIb30BaTh PA3IUYHBIC MOJICIHLHO-CXEMATHYSCKUE CPEACTBA IS TPEACTABIICHUS BBIIBICHHBIX B WH(MOPMAIMOHHBIX HWCTOYHHKAX
MPOTUBOPEUUIL;

OCYILIECTBIISATh Pa3BEPHYTHI HH(POPMAIIMOHHBIH MMOUCK U CTABUTh Ha €r0 OCHOBE HOBbIE (YueOHbIEC U TO3HABATENIbHBIC) 33/1a4H;

MCKaTh U HAXOJUTh 000OIMIEHHBIE CLIOCOOBI pelIeHHS 3a/1a4;

MIPUBOJIUTh KPUTUYECKUE apPTYMEHTHI, KAK B OTHOIICHUU COOCTBEHHOTO CYXACHHS, TaK U B OTHOILICHUH ACHCTBHMA U CYXIECHUU IPYroro
YeNoBeKa;

aHAIM3UPOBATH U MIPEOOPA30BHIBATH IPOOIIEMHO-TIPOTUBOPEUNBEIE CUTYAIIHH;

BBIXOJIUTh 32 PaMKH y4eOHOTO TPEeAMETa W OCYIIECTBIISITH IEJICHANPABICHHBIA TMOUCK BO3MOXXHOCTH IIUPOKOTO TEPEHOCa CPEICTB M
CITOCOOOB JCHCTBUS;

BBICTPanMBaTh MHIWBUYAbHYI0 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBAs OIPAHUYEHHUS CO CTOPOHBI IPYIMX YYaCTHUKOB U PECYpCHBIE
OTpPaHUYECHHUS;
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MEHSTh U yJep)KUBATh Pa3HbIC MO3UIMH B TO3HABATEIBHON JEATEILHOCTH (OBITh YICHUKOM U yuuTeaeM; (GopMyTupoBaTh 00pa3oBaTeIbHBIN
3aIlpoC M BBINOJHATH KOHCY/IbTaTUBHBIE (DYHKIIMU CAMOCTOSITENIBHO; CTaBUTh MPOoOJeMy U paboTaTh Haj €€ pPelIeHUEM; YIPaBIsATh COBMECTHON
II03HABATENBHOM JEATEIbHOCTIO U IOJUUHATHCS).

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIE y‘-leﬁllble JelCcTBHUA:

OCYIIECTBIISATH JIETOBYI0 KOMMYHHUKAIIMIO, KAK CO CBEPCTHUKAMH, TaK M CO B3pOCIBIMH (Kak BHYTPH 00pa30BaTeNIbHOI OpraHU3aIiuy, TaK U
3a € mpejeaMn);

MIPU OCYIIECTBICHUH TPYMIOBOIl pabOThl OBITH KaK PYKOBOJIUTENIEM, TaK M WICHOM MPOEKTHOM KOMaHIbl B Pa3HBIX POJSX (T€HEpaTOpOM
ujen, KpUTUKOM, UCIIOJIHUTEIIEM, TPE3EHTYIOLIUM U T. [1.);

pa3BepHYTO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOIH30BAaHMEM a/IEKBATHBIX (YCTHBIX U MHUCHbMEHHBIX) S3BIKOBBIX CPECTB;

pacrno3HaBaTh KOH(DIUKTOTEHHBIE CUTYAIMH U TIPEOTBPAIIaTh KOH(IUKTHI 10 HX aKTUBHOU (pa3sr;

COTJIaCOBBIBAThH MO3UIIMU WICHOB KOMAH/IbI B MIPOIIECCEe padOTHI HAJ OOIIUM MPOIYKTOM/PEIICHUEM;

MPE/ICTaBIATh MyOJUYHO Pe3yNbTaThl WHIUBUAYATbHOW M TPYMNIOBON NEATEIbHOCTH, KaK IMepe] 3HAKOMOM, Tak M Mepesa HEe3HAKOMO
ayAUTOPHEH;

noadupare MapTHEPOB MJs JAETOBOM KOMMYHHKAIIMHM, WCXOIS M3 COOOpa)XKCHHH pe3ylbTaTUBHOCTH B3aUMOJICHCTBHUS, a HE JMYHBIX
CUMIIATHIL;
BOCIIPUHUMAThH KPUTHUYECKHE 3aMEUYaHHsI KaK pecypc COOCTBEHHOTO pa3BUTHS,

TOYHO U EMKO (HOpPMYITHpPOBATh KAaK KPUTHUYECKHE, TaK M OJOOPUTEIBbHBIE 3aMEUaHHs B aJpec JAPYruxX IIOJAeH B paMKax JIeIOBOU H
o0pa3oBarebHON KOMMYHHUKAIIMH, H30€Tasi MPU 3TOM JIMYHOCTHBIX OIICHOYHBIX CY)KICHUM.

IlpeameTHbIe pe3yabTaThl (Ha npoguivHom yposHe)

BbinyckHuk Ha Npo¢uJILHOM YPOBHE HAYYUTCH:

OOBSICHATH M aHAIM3UPOBATH POJIb M MECTO (PM3UKU B (POPMHUPOBAHNU COBPEMEHHON HAYYHOW KAPTHHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKH
U TEXHOJIOTUH, B IPAKTUYECKOU NEATEIbHOCTH JIIOIEH;

XapaKTepU30BaTh B3aUMOCBSI3b MEXAY (PU3UKON U IPYTMMHU €CTECTBEHHBIMH HAyKaMU;

XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXJy OCHOBOIOJIAralOIMMHU HAYYHBIMU MOHATUSAMU: IPOCTPAHCTBO, BpeMsl, MaTepus (BEILECTBO, I0JeE),
JBUJKEHHE, CUJIa, SHEPIHS;

MOHUMATh U OOBSCHATH LIETOCTHOCTh (PU3NUYECKON TEOPUH, pa3INdaTh IPAHUIBI €€ IPUMEHUMOCTH U MECTO B PSAY APYTruX (PU3NUECKUX TEOPHil;



BJIaJICTh IPUEMAaMHU ITOCTPOCHUS TEOPETUUECKUX JI0KA3aTEeNbCTB, a TAKXKE MPOTHO3UPOBAHHS OCOOCHHOCTEN MPOTEKaHU (PU3NUECKUX SIBICHUHN U

MponecCoOB Ha OCHOBE MMOJTYUYCHHBIX TCOPCTUICCKUX BBIBOJAOB U TOKA3aTCIILCTB,

CaMOCTOSITEJIbHO KOHCTPYUPOBATh SKCIEPUMEHTAJIbHBIE YCTAHOBKM JUIsI MPOBEPKH BBIIBUHYTHIX THUIIOTE3, PACCUUTHIBATH AOCOIIOTHYIO H

OTHOCHUTCIIbHYIO NOTPCHIHOCTH,

CaMOCTOATCIIbHO INIAHUPOBATHL U ITPOBOANUTD (I)I/ISI/I‘ICCKI/IG 9KCIICPUMCHTBI;

peiaTh MPAKTHUKO-OPHUCHTUPOBAHHBIC KAaUCCTBCHHBLIC W PACUYCTHBLIC (bHSI/I'—IGCKI/Ie 3aga4u C OHOpOI>'I KakKk Ha HM3BCCTHBIC (bHSI/I‘—ICCKI/Ie 3aKOHBI,

3aKOHOMCPHOCTH U MOJCIIN, TAK U Ha TCKCTHI C HM30BITOYHOM HH(bOpMaHHeﬁ;

OOBSICHATH TPAHUIIBI TPUMEHEHHSI U3YUYEHHBIX (PU3MUECKUX MOJIENIeH PH peleHIH (PU3NYeCKUX U MEXIPEIMETHBIX 3a/1a4;
BBIJIBUTATh TUIIOTE3bI HA OCHOBE 3HAHUSI OCHOBOTIOJIATAOIINX (PU3MUYECKIX 3aKOHOMEPHOCTEH 1 3aKOHOB;

XapaKTCepUu3oBaTb r100aabHBIE HpO6JIeMBI, CTOAIIHEC MCPEA YCITIOBCYCCTBOM: DHCPICTHYCCKUC, CBIPBCBBLIC, SKOJIOTHUYCCKHUE, U DPOJIb (I)I/I3I/IKI/I B

PEIIeHUH ITUX TPoodIIeM;

OOBSACHATH MPUHIUIIBI PAOOTHI U XapaKTEPUCTUKU U3YUCHHBIX MAIIUH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
OOBSACHATH YCJIOBUS MPUMEHEHHs (U3MUECKUX MOJeNield NpU pelieHuH (PU3MYecKHX 3a7ad, HAXOJIWUTh aJE€KBaTHYIO MpPENJIOKEHHOW 3ajaue

(bu3nUeCKy0 MOJIETb, pa3peraTh Ipo0IeMy Kak Ha OCHOBE UMEIOLIMXCS 3HAHUH, TaK U P MTOMOIIA METOJO0B OLIEHKH.

BbinyckHUK Ha PO UILHOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYUTHCS .

MIPOBEPATh IKCIICPUMEHTAILHBIMA CPEICTBAMU BBIJIBHHYTBIC THIIOTE3bI, (OPMYJIHPYS IEldb HCCICAOBAaHUSA, HA OCHOBE 3HAHUS
OCHOBOIIOJIAralomuX (PU3NIeCKIX 3aKOHOMEPHOCTEH 1 3aKOHOB;

OINKCHIBATh W AHAJIHM3MPOBATH IOJIYUCHHYIO B PE3YJIbTATe MPOBEACHHBIX (U3NYECKUX HKCICPUMEHTOB HH(POPMAIIMIO, ONPEACISATh e
JIOCTOBEPHOCTH;

MOHUMATh M OOBSACHATH CHCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIATAIOIIMMH HAYYHBIMHU IIOHSATHSMHU: IPOCTPAHCTBO, BPEMsl, MaTepus
(Be1ecTBo, MoJie), IBIKEHUE, CUla, YHEPTHS;

peliaTh SKCIEePUMEHTAIbHbIC, KAaYSCTBCHHBIC M KOJHMYCCTBEHHBIC 3aJ[a4H OJMMITHAIHOTO YPOBHS CIIO)KHOCTH, WCIOJB3Ys (hHU3HYecKue
3aKOHBI, & TAKXKE YPAaBHEHUSI, CBSI3bIBAIOIINE (DHU3MUCCKHUE BETUIHHEI;

AQHAIM3MPOBATh TPAHUIBI MPUMEHUMOCTH (U3MYSCKUX 3aKOHOB, TOHMMAaTh BCEOOMMI XapakTep (YHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHHYEHHOCTh UCTIOJIb30BAHMUS YaCTHBIX 3aKOHOB;

(GOopMyIIMPOBATh U pelIaTh HOBBIC 3a/1a9H, BOSHUKAIOIIHNE B X0JI¢ y4eOHO-UCCIIC0BATEIBLCKOM B MMPOSKTHOMN JESITeILHOCTH;
YCOBEPIICHCTBOBATH TPHOOPHI M METO bl HCCIICIOBAHMUS B COOTBETCTBUY C ITOCTABJICHHOM 3a/1a4uei;

HCIIOJIb30BaTh METO/IbI MATEMAaTHIECKOTO MOJICIIMPOBAHHUS, B TOM YHCJIC MIPOCTEHUIITNE CTATHCTUICCKUE METOIBI SISl 00paOOTKH Pe3yIbTaTOB
IKCIIEPUMEHTA.



KanennapHo - remaTnyeckoe njianuposanue 10 kiace

Paznen
Ne /mm Tema KOJI-BO naTa
4acoB TUIaH | daxr
IlocTosinublii djekTpuyeckuii Tok (19 yacos)
1. Onextpuueckuit Tok. Cuia Toka. TexHuka 6e30macHOCTH Ha paboyeM MecTe.

2. Hcrounuk ToKa.

3. HcTouHMK TOKA B 3JIEKTPUYECKOM LIEMH.

4, 3akon Oma 11t OJTHOPOIHOTO MPOBOAHMKA (ydacTKa IIEeTIH ).

5. ConpoTHBiI€eHHE TIPOBOAHUKA.

6. 3aBUCUMOCTD yJIETBHOTO COTMPOTHUBIICHUS TIPOBOJHUKOB U TIOJIYIIPOBOTHUKOB OT TEMIIEPATYPHI.
1. CBepXnpoBOIUMOCTb.

8. CoenuHEHUS IPOBOTHUKOB.

9. Pacyet conpoTHBIIEHUS HNEKTPUUECKUX IETEH.

10. | JlabopaTopHnas pabota Nel

11. | KonrponbHas padota Nel

12. | 3akon Oma nmst 3aMKHYTOMU EMH.

13. | JJabopaTtopHas pabGorta Ne2.

14. | 3akon OMa jy1st 3aMKHYTOH 11eny. PacyeT Critbl TOKa M HAMPSDKEHHST B DJICKTPUUECKHUX TETISX.
15. | 3mepenue cuiibl TOKa U HAIPSKEHUSI.




16.

TennoBoe nelcTBHUE AAECKTPUIECKOTO TOoKa. 3akoH Jxoyns — Jlenna.

17. | Ilepenayda 35eKTpO3HEPTUN OT UCTOYHHUKA K MMOTPEOUTEITIO.
18. | DnekTpuyeckuil TOK B pacTBOpaxX M paciyiaBax 3JIEKTPOJIHUTOB.
19. | KontponbHas pabota Ne2
MarnurtHoe noje (13 yacoB)
20. | MarautHoe B3auMoieiicTBHE. MarHUTHOE MOJIe SIIEKTPUUECKOro TOKa.
21. | JluHMHM MarHUTHON WHITYKITUH.
22. | JleficTBHE MarHUTHOTO TOJIA HAa MIPOBOJIHUK C TOKOM.
23. | Pamka ¢ TOKOM B OJJHOPOJTHOM MarHHTHOM TIOJI€.
24. | JleficTBHE MarHUTHOTO TOJIS HAa JBMOKYIIMECS 3apsKCHHBIE YaCTHUIII.
25. | Macc-cniektporpad U MUKIOTPOH.
26. | [IpocTpaHCTBEHHbIE TPACKTOPUH 3aPsSKEHHBIX YaCTHIl B MATHUTHOM I10JIE.
27. | BzaumopeiicTBue 3JEKTPUIECKUX TOKOB.
28. | MarHuTHBIN TIOTOK.
29. | DHeprus MarHUTHOTO TTOJIS TOKA.
30. | MaraurtHoe 1oJje B BEIIECTBE.
31. | deppoMaraeTusm.
32. | KonrponbHas paboTa Ne3.

AuekTpomMarnerusm (9 yacos.)




33.

O/1C B mpoBOHUKE, IBIKYIIEMCS B MATHUTHOM TIOJIE.

34. | DmexTpoMarHuTHAS WHIYKITHSL.
35. | CnocoOsl moy4YeHns MHAYKIIHOHHOTO TOKA.
36. | Toku 3aMBIKaHUS U Pa3MBIKAHUSL.
37. | JlaboparopHasi pabota Ne3.
38. | Ucnonb3oBaHue 3JIEKTPOMArHUTHON UHAYKLIUU.
39. | 'enepupoBaHue nepeMeHHOT0 FNEKTPUYECKOTO TOKA.
40. | Ilepenaua >MeKTPOIHEPTUU HA PACCTOSHUE.
41. | KonrpoabHas pabota Ned.
Henun nepemennoro Toka ( 10 yacos)
42. | BexTopHbIe qUarpamMMsl Ui OMMCAHUS IEPEMEHHBIX TOKOB M HaIPSHKCHUN.
43. | Pe3uctop B 11eny NepeMEeHHOT0 TOKA.
44. | KoHneHcarop B LIENIU EPEMEHHOTO TOKA.
45. | Karymka WHIYKTHBHOCTH B LIETIH IEPEMEHHOTO TOKA.
46. | CBOOOHBIC TAPMOHUYCCKHUE JICKTPOMArHUTHBIE KOJICOaHHs B KOJIeOATeIbHOM KOHTYPE.
47. | KonebaTenbHbIH KOHTYP B IIETIH IIEPEMEHHOTO TOKA.
48. | IlpuMecHBIi MOIYIPOBOAHUK — COCTaBHAs YACTh DJIEMEHTOB CXEM.
49. | IlonympOBOAHUKOBBIN JHO.




50. | Tpanzucrop. 1
51. | KonrponbHas padoTa Ne5. 1
M3nydyeHue u mpuemM 3J1eKTPOMArHUTHBIX BOJIH paguo 1 CBY-guana3ona ( 7 yacos)
52. | DNeKTpOMarHUTHBIC BOJTHBI. 1
53. | PacmpocTpaHneHune 31eKTPOMAarHUTHBIX BOJIH. 1
54. | DHeprus, IepeHOCUMast AIEKTPOMATHUTHBIMHU BOJTHAMH. 1
55. | [aBneHue U UMIYJIbC 3JIEKTPOMArHUTHBIX BOJIH. 1
56. | ChexTp 3MeKTpOMAarHUTHBIX BOJIH. 1
57. | Paguo- u CBY-BoaHBI B cpeficTBax CBsA3U. PagnorenedonHas CBs3b, paJHOBEIIaHNE. 1
58. | KonrponbHas paboTa Neb. 1
I'eomerpuueckast ontuka ( 17 yacon)
59. | [punmwmmn [rofirenca. OTpakeHUE BOJH. 1
60. | [IpeomiieHHe BOJIH. 1
61. | JlaboparopHas pabota Ne4. 1
62. | Jucnepcus cBeTa. 1
63. | [TocTpoeHne n300pakeHN U X0/a JTydel Py MPETOMIICHUH CBETA. 1
64. | KouTtponbHas padorta Ne7. 1
65. | JIuH3bL 1
66. | CoOuparoriye JUH3BI. 1




67.

N3o0paxenue npenMera B COOMPAOIICH JIMH3E.

68. | ®opmyna TOHKON COOMpPAFOIIEH JIMH3HI.
69. | PacceuBatomue JIMH3BI.
70. | U3o0paxkeHue nmpeaMeTa B pacCEHBAIOIICH JTHH3E.
71. | ®okycHOE pacCTOSIHUE U ONTUYECKas CUJIa CHCTEMBI U3 IBYX JIMH3.
72. | UenmoBeueCKHii I71a3 Kak ONTHYECKAast CUCTEMA.
73. | OnTuyeckue MpuOOPHI, YBETUIHBAIONINE YOI 3PCHHUS.
74. | Pemenue 3amauy.
75. | KonTtponbHas padota Ne§.
BosHoBasi ontuka ( 8 yacoB)
76. | Muatepdepenuns BoH.
77. | B3aumHoe ycwieHue u ocaa0IeHUue BOJIH B TPOCTPAHCTBE.
78. | Unrepdepenuus caera.
79. | dudpakmus cBera.
80. | JlaboparopHas pabota Ne5.
81l. | JIudpakuuoHHas pemieTka.
82. | JlaboparopHas pabota Neo.
83. | KonrponbHas padoTa Ne9.




KBanToBasi Teopusi 3JIeKTPOMATHUTHOTO M3J1y4YeHusi BeecTBa (11 yacos)

84. | TerutoBoe H3ITy4CHHUE. 1
85. | ®oroaddexr. 1
86. | KopmyckysipHO-BOTHOBOM TyaJIi3M. 1
87. | BosHOBBIE CBOCTBA YaCTHII. 1
88. | Ctpoenue aroma. 1
89. | Teopus aroma Bojopoaa. 1
90. | IlornouieHue 1 U3Ty4YeHUE CBETa AaTOMOM. 1
91. | JIaboparopnas pabota Ne7. 1
92. | Jlazep. 1
93. | DnexTpuyecKkuii pa3ps B ra3ax. 1
94. | KontponbHas padota NelO. 1
duszuka atomHoro sigpa ( 11 yacos)
95. | TemoBoe U3Ty4YeHHE. 1
96. | ®oroaddexr. 1
97. | KopnyckymnsipHO-BOTHOBOW Ayaau3M. 1
98. | BosHOBEIE CBOMCTBA YaCTHIL. 1
99. | Crpoenue aToma. 1




100.

Teopust aroma Bojopoaa.

101. | ITormomnieHne U U3TyYSHUE CBETa AaTOMOM.
102. | JTabopaTtopHas padorta Ne7.
103. | JIazep.
104. | DnexTpuyecKuil pa3ps B ra3ax.
105. | KontponpHas padota NelO.
®duszuka aToMHoro sigpa ( 16 yacon)
106. | CoctaB aTOMHOTO szIpa.
107. | DHeprus cBsI3U HYKJIOHOB B SApE
108. | EcrecTBeHHAas paIiOaKTUBHOCTb.
109. | 3akoH pagMOaKTUBHOTO pacnaa.
110. | UckyccTBeHHast paliOaKTUBHOCTD
111. | Ucions30BaHME SHEPTUU JACTICHUA A1iep. S aepHas JHepreTUKa.
112. | TepMosiiepHBIi CUHTE3.
113. | SAnepHoe opyxue.
114. | JlaGopatopHas pabota Ne§.
115. | buonornueckoe nelHCTBUE PATMOAKTUBHBIX H3TyUECHUH.

JyieMeHTapHbIe YacTHLBbI (6 4YacoB)




116.

Knaccudukanus sneMeHTapHbIX YacTHIIL.

117. | JlenTons! Kak pyHAaAMEHTAIbHBIEC YACTUIIBI.
118. | Knaccudukaius u CTpyKTypa apoHOB.
119. | B3aumopeiicTBre KBapKOB.
120. | ®ynaaMeHTaTbHbIC YaCTHIIBI.
121. | KontponpHas padoTa Nell.
DJieMeHTHI acTpopusnku Beenennoii ( 6 yacos)
122. | Ctpykrypa Bcenennoii, ee pacmmpenue. 3akon Xa00a.
123. | Kocmonoruueckast Mosienb panHel BeenenHoit. Dpa usnyueHus.
124. | HykneocunTe3 B paHHel BceneHHOM.
125. | O6pazoBaHue aCTPOHOMUYECKUX CTPYKTYP.
126. | OBomonus 3Be31.
127. | O6pazoBanue u BomroIHs ColtHewHOH crcTeMbl. O000IIaroIIee MOBTOPCHHIE.
O6o0maroniee mopropenne ( 16 yacon)
128. | ®u3uka B Mo3HAHUM BEIIECTBA, [10JIs1, MPOCTPAHCTBA U BpeMeHU. KuHemaTnka MaTepuabHOM TOUKH.
129. | lunamuka MaTepuaIbHON TOUKU U MEPHOIMYECKOTO ABHKEHHS.
130. | 3axoHnsl coxpanenus. CtaTHka.




131.

PenstuBucTckas Mexannka. MexaHndecKHe BOITHEI. AKYCTI/IKa.

132. | MonexynsipHasi CTpYKTypa BemiecTBa. MOJIeKyISIpHO-KHHETHYECKas TEOPHS HJICATBHOTO Ta3a.
133. | TepmonuHamuka
134. | XKunkocts u map. TBepaoe Terno.
135. | Cumbl ¥ SHEPTHS ANMEKTPOMArHUTHOTO B3aUMOJICHCTBUS HETIOABHKHBIX 3aps/I0B.
136. | 3ako" Oma. TerutoBoe EHCTBUE TOKA.
137. | Cunbl B MAarHUTHOM TIOJIE.
138. | DHeprus MarHUTHOTO TOJISL. DIICKTPOMArHETH3M.
139. | Llenn mepeMeHHOTO TOKA. M3iIyueHne u mpueM 3J1eKTPOMarHUTHBIX BOJIH paano- u CBY-nuamasona.
140. | 'eomeTprueckast ONTHKA.
141. | BonHoBas onrtuka.
142. | KBaHTOBast TEOPHSI AITEKTPOMATHUTHOTO U3TY4YCHUS M BEIIECTBA.
143. | ®u3uka aTOMHOTO si/ipa. DIeMEeHTapHbIEC YaCTHIIbI.
JlabopaTropHblii npakTukyMm (20 yacos)
144. | JIabopaTOpHbIN IPAKTUKYM
145. | JIaGopaTopHbIi IPAKTUKYM
146. | JIabopaTOpHBI MPAKTUKYM
147. | JIaGopaTOpHBI MPAKTUKYM




148.

JlabopatopHblil NpaKTUKYM

149.

JlabopatopHblil MpakTUKYM

150.

JlaGopaTOpHBIi MPAKTUKYM

151.

JlaGopaTOopHBIif MPAKTUKYM

152.

JlaGopaTOopHBIi MPAKTUKYM

153.

JlaGopaTopHbIi TPaKTUKYM

154.

JlaGopaTopHbIi TPaKTUKYM

155.

JlaGopaTopHbIi TPaKTUKYM

156.

JlabopatopHblil NPaKTUKYM

157.

JlabopatopHblil NPaKTUKYM

158.

JlabopatopHblil NPaKTUKYM

159.

JlabGopatopHblil NPaKTUKYM

160.

JlaGopaTOopHBIi MPAKTUKYM

161.

JlaGopaTOopHBIi MPAKTUKYM

162.

JlaGopaTOopHBIi MPAKTUKYM

163.

JlaGopaTopHbIi TPaKTUKYM
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1. KacesauoB B.A. ®usuka. 11 k. (yrmyO6néunsiii ypoens):— M.: [Ipoda, 2018.

N

[Tporpammel asist 001Ie00pa3oBaTeNIbHBIX yupekaeHuit. @usnka. Actponomus. 7-11 k. /coct. B. A. KopoBuHn, B. A. Opnos. — M.: [poda,
2010.®Pusuka. [Ipopuneusiii ypoBens. 10-11 kmaccsl. ABTop mporpammsl B. A. KacbsHOB.

ITpumepHsbie mporpaMmsl o yu. npeameram. @usuka. 10-11 knacesl. — M.: [Ipocsemenue, 2017.

4. OobpazoBatenbHblil ctangapt. Paboune nporpammsl no ¢usuke 10-11 kimaccel. ABTopcekas nporpamma B. A. KacbsHoBa — npoduiibHbIi
ypoBeHb. M. [linanera, 2013.

B. A. KacesnoBa (nmpodunbsHbiil ypoBeHb). HYacts I, I /aBT.-coct. B. T. Ocbkuna. — Bonrorpan: Yuutens, 2008.

A.IT. PeivkeBua COopHuk 3amad o ¢usuke 10-11 ki1.: mocobue aiist o0mieo0pa3oBaTenbHbIX Yapexaeauid - M : « Ipoda » , 20016r.;
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