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¢ ucnoJib30BanueM odopynosanus LlenTpa «Touka poctay

[Ipenmer (kypc) duzuka Knacc: 10-11
KonnuectBo yacoB no yyeOHomy rurany 170 4. B rog 5 4. B Hezelio.

CocraBiieHa B COOTBETCTBUH: ®usuka. Paboune nporpammel. [IpeaMeTHas mMHUS y4eOHUKOB CEPHU

«Kmaccnueckuii Kype». 10-11 KJIACCHI: yaeOHOe nocooue JUTS
00111600pa30BaTEIIbHBIX opraHu3aui:/ [[TaTtanuHa A. B., M.: [Tpocremienue,
2019 .

YyeOHuku:

I'.5. Msakumes, b.b. byxoBues, H.H.Cotrckuii. ®uzuka 10 xi. (6a30BbIi ¥ yriyOJeHHBIH ypoBHH) M.:
[Ipocsenienue, 2020 r.

I'.S. Msxkuwes, b.b. byxosues, H.H.Cotckuii. ®usuxa 11 k. (6a30Bblif n yriayOneHHbIH ypoBHH) M.:
[Ipoceenienue, 2019 1.

Paccmorpena Ha 3acenanuu MO VUYUTEJIEN MAaTEMATUKH
ITpotokomn Nel ot «28» aBrycra 2024 .

[Ipeacenarens MO I'.II. IToranoBa
(®HO) (TToTUCH)




IosicHuTeIbHAS 3aTIMCKA
Peaﬂu3auu}1 npozpammaol npoucxooum C Ucnojib3oeanuem 060py008auu}l lleumpa
ecmecmeeHHOHAYUHOU U mexHo02uieckoi nanpasaennocmei «Touka Pocmay.

[Iporpamma mo ¢usuke mist 10 - 11 kmaccoB cocraBieHa B COOTBETCTBHM C aBTOPCKOM paboueit
nporpammel: M.A. IlerpoBa, N.I'. Kynukosa "Pabouast nporpamma k yuaun YMK I'.Sl. Mskumesa, M.A.
[erposoit ®usuka baszoselii yposens 10-11 kiacc" — M.: [Ipoda, 2019 r.

B Hell Takke y4TEHBI OCHOBHBIE WU M IMOJIOKEHHS IPOTpamMMbl (OPMHUPOBAHUS M PAa3BHTHS
YHHUBEPCAIBHBIX y4eOHBIX HEWCTBUU [uis cpenHero (MmojaHOro) oOmiero oOpa3oBaHHMs H  COONIOACHA
MIPEEMCTBEHHOCTH ¢ [IpumepHOl mporpaMMoii 1o (u3MKe 11t OCHOBHOTO 001Iero 00pa3oBaHus.

B paboueii mporpamme i crapiield IIKOJBI MPEIyCMOTPEHO pPAa3BHTHE BCEX OCHOBHBIX BHUIOB
NESITEIbHOCTH, MIPEICTABICHHbBIX B IPOIrPAMME OCHOBHOTO OOIIEro 00pa3oBaHusl.

OCOOGEHHOCTH TIPOTPAMMBI COCTOST B CIICAYIOIIEM:

e OCHOBHOE COJIep)KaHHE Kypca OpHEHTUpOBaHO Ha ocBoeHue Ilpumepnoit nporpammsl COO u
DyH/IaMEHTAIILHOTO si/ipa CoJiep kaHus (PU3nIecKoro oOpa3oBaHMUs;

¢ 00bEM U TIyOMHA U3y4YeHMs] Y4eOHOTO MaTepuaia ONpeessaioTCs OCHOBHBIM COJIEpKaHUEM Kypca U
TpeOOBaHMAMHU K pe3ylIbTaTaM OCBOCHHUS OCHOBHOW OO0pa3oBaTeNbHONW MPOTpaMMbl M TOJIYYaroT
TaTbHEUITYI0 KOHKPETU3AIUIO B IPIMEPHOM TEMaTHYECKOM TUTAHUPOBAHHH;

OCHOBHOE COJIEp)KaHHE Kypca M MPUMEPHOE TEMaTHYECKOEe TIAHUPOBAHUE OTIPENIENISIOT COACPKAHUE U
BH/IBI ICATEIIEHOCTH, KOTOPBIE IOJDKHBI OBITH OCBOCHBI 00YUYAIOIIMMUCS TIPU U3yICHUU (PH3UKH;

OcBoeHune mporpammbl 10 (U3MKe 0OEeCTIeYrBaeT OBJIAJACHHUE OCHOBAMH YYEOHO-HCCIIEI0BATEIIbCKOM
JeSTeTbHOCTH, HAYYHBIMUA METOJAMHU PEHICHHUS Pa3THIHBIX TCOPETHUECKUX U MPAKTUYECKHX 3a/1a4.

Metononoruueckoit ocHOBOMT PI'OC COO sgBmseTcs CHCTEMHO-ASITENLHOCTHRIN MMoax01. OCHOBHEIE
BBl y4eOHOW JEsITeTHbHOCTH, NPEJCTABICHHBIE B TEMATHYECKOM IUIAHHMPOBAHWM JaHHOW paboueit
MPOTPaMMBI, TIO3BOJIIFOT CTPOHMTH TPOIECC OOyYeHUs Ha OCHOBE JaHHOTO TMoaxoaa. B pesynbraTe
KOMITIETEHIH, C(OPMHUPOBAHHBIE B IIKOJIE MPHU WU3YYEHUU (PU3MKH, MOTYT BIOCIEACTBUU HCIOJIB30BaThHCS
YUYaIIUMUCS B JTIOOBIX KU3HEHHBIX CUTYaLIUSX.

Texnonozuu, ucnonv3yemvle ¢ 00yyeHuu: pa3BUBAIOIIETO O0y4YeHUs, OOyUYEeHUS B COTPYAHHUUYECTBE,
poOIeMHOro O0y4YeHHMsI, Pa3BUTHUSL HMCCIEIOBATEIbCKUX HABBIKOB, WH(OPMALMOHHO-KOMMYHUKAIIMOHHBIE,
3I0POBHECOCPEIKCHUS U T. .

OcHnognblmu opmamu u eudamu KOHmMPONA 3HAHUI, YMEHUN U HABBLIKOG AGNANMCA: TEKYIIUN
KOHTPOJIb B (hopMe YCTHOTO ()POHTAIBHOTO OMPOCa, KOHTPOJIbHBIX paboT, GU3NYECKUX TUKTAHTOB, TECTOB,
MIPOBEPOUHBIX PaboT, 1abOpaTOPHBIX PabOT.

esin u3yyenusi mpeamera

N3yuenue pusuku B 00Opa3oBaTeNbHBIX YUPEKIECHUSX OCHOBHOTO 0OIIero oOpa3oBaHMs HampaBiIeHO
Ha JOCTH)KEHUE CIEIYIOIINX LIeTei:

* OCBOGHHE 3HAHUHO MEXaHMYECKUX, TEIUIOBBIX, JJIGKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUSX;
BEITMYMHAX, XapaKTEPU3YIOIUX ITH SBICHUS; 3aKOHAX, KOTOPHIM OHM MOJUUHSAIOTCS; METOJaX HAy4YHOI'O
MO3HAHUS TPUPOIBI U (POPMUPOBAHKE HA 3TOI OCHOBE MPEICTABICHHM 0 (U3NYECKON KapTUHE MUPA;

* OBJIaJIecHHe YMEHUSIMU TPOBOJUTH HAOIMIOJCHHS MPHUPOJHBIX SBJICHUH, OMHCHIBATH U 0000IIATh
pe3ynbTaThl HAOIOIEHUH, UCTIOIB30BATh MPOCTHIE U3MEPUTENIbHBIE TPUOOPHI

JUId u3ydeHus: (U3NYECKUX SIBICHUI; MPEACTaBIATh pPe3ylbTaThl HAOMIOJCHUN WM H3MEpeHuil ¢
MOMOIIBI0 Ta0null, TpadUKOB U BBISBISATH HAa ATOW OCHOBE HMIMPUYECKHE 3aBUCUMOCTH PEIICHUS
bu3nyeckux 3aaay;

* pa3BUTHEe T[I03HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH,
CaMOCTOSITEJIbBHOCTH B NPUOOPETEHUH HOBBIX 3HAHMWA MpU pelIeHHH (U3NYECKUX 3a7ady M BBIOJHEHUU
HKCTIIEPUMEHTAIBHBIX UCCIIEI0OBAaHHUH C HCIIOIb30BaHNEM HH(POPMALMOHHBIX TEXHOJIOTHH;

* BOCIINTAHHEYOeKICHHOCTH B BO3MOKHOCTH MO3HAHUS IPUPO/IbI, B HEOOXOJUMOCTH

pPa3syMHOTO HCHOJb30BAHUS JIOCTM)KEHHUH HAayKM U TEXHOJIOTHH JUId JajdbHEWIIero pa3BUTHS
YeJI0BEUeCKOro oOIIecTBa, YBaKEHUS K TBOPLAM HAYKU U TEXHUKH; OTHOIIEHUS K (PU3UKE KaK K JIEMEHTY
00111e4eNIoBeYeCKON KyIbTYphI;

* IPMMEHEeHHe MOJYYEeHHbIX 3HAHUH M YMEHWMUId pelleHus] MPaKTHUYEeCKUX 3aJau MOBCETHEBHOU
KHU3HH, U1 obecrieueHus: 0€30MacHOCTH CBOEH JKM3HHU, PAlMOHAIBHOTO MPHUPOJIOTIONB30BAHUS U OXpaHbI
OKpYKaroIlei cpeibl.



Ilnanupyemble pe3yabTaThl

JInyHOCTHBIE Pe3yabTaThI:

- OpHeHTalus OOYydYaloUIMXCsi Ha JOCTIDKEHHE JIMYHOTO CUacThs, pEaTU3alMI0 TO3UTUBHBIX
KU3HECHHBIX TEPCIIEKTHB, WHHUIMATUBHOCTh, KPEATUBHOCTH, TOTOBHOCTh M CIIOCOOHOCTH K JIMYHOCTHOMY
CaMOOTIPEICIIEHUIO0, CIIOCOOHOCTH CTABUTD LIEJIU M CTPOUTD )KU3HEHHBIE TUIAHBL;

- TOTOBHOCTh M CIIOCOOHOCTH 00ecneuuTh ceOe M CBOMM OJM3KUM JIOCTOWHYIO JKH3HB B IpOIECCe
CaMOCTOSTENBHOM, TBOPUYECKON U OTBETCTBEHHOU JEATEIIBHOCTH;

- TOTOBHOCTBH M CIIOCOOHOCTH OOYYarOIIUXCSl K CAMOPA3BUTHIO U CAMOBOCHHUTAHHUIO B COOTBETCTBHH C
0O0IIeYeNIOBEUYECKIMH IICHHOCTSMU M HJeallaMi TPaXIAHCKOTO O0OIIecTBa, MOTPEOHOCTh B (DU3UIECKOM
CaMOCOBEPIICHCTBOBAHHH, 3aHATHSIX CIIOPTUBHO-03/I0POBUTEIHHOM IEATEIHLHOCTHIO;

- TPHUHIATHE W peaju3alus I[EHHOCTeH 370poBOro u Oe3omacHoro oOpas3a KH3HHU, OepexHoe,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY M TCHXOJOTHYECKOMY
3JI0POBBIO;

- HpPABCTBEHHOE CO3HAHWE W TIOBEJACHHWE Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH,
TOJIEPAHTHOTO CO3HAHUS ¥ TMOBEACHUS B TIOJUKYJIHTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJIOT C
JIPYTUMH JIFOABMH, JOCTUTATh B HEM B3aWMOIIOHUMAHUs, HAXOJIUTh OOIIHE IEJIM U COTPYAHHYATH JJIS HX
JOCTIOKCHUS;

- pa3BUTHE KOMIIETCHIIMH COTPYIHHYECTBA CO CBEPCTHUKAMH, JETBMH MJIAJIIETO BO3pAaCTa,
B3pOCIBIMH B 00pa30BaTEIbHOM, OOIMIECTBEHHO TOJIE3HOM, Y4eOHO- HCCIEIOBATEIBCKON, MPOEKTHOW M
JPYTUX BUAAX JICATEITHBHOCTH.

MetanpeamerHsblie pe3yabTaThl ocBoeHust OOII

MetanpeaMeTHbIe pe3ylbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbI ITPEICTaBICHbBI
TpeMs TpyIIaMu YHUBEPCATbHBIX yueOHbIX nedcTBuit (YVY]I).

1. PeryasiTuBHbIE YHHBeEpPCAJIbHbIe YueOHbIE AelicTBUsIBbIMYCKHUK HAYYHTCS:

- CaMOCTOATENBHO ONPENENATh LIEIH, 3aJaBaTh MapaMeTpbl U KPUTEPUU, IO KOTOPBIM MOKHO
ONPEIEIIUTD, YTO LIEIb JOCTUTHYTA;

- OLCHMBAaTh BO3MOJXHBIC IIOCICACTBUS JOCTWIKEHHsS IIOCTABJICHHOW IE€IM B JIEATENBHOCTH,
COOCTBEHHOM HM3HH U )KU3HU OKPYXKAIOIIUX JIF0/IeH, OCHOBBIBAsICh HA COOOPaXEHUAX STUKU U MOpaJIH;

- CTaBUTbh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHOMN EATEIBHOCTH U AKU3HEHHBIX
CUTYyaLMsX;

- OILIGHUBATh PECYPCHI, B TOM YHUCIIEC BPEMs U Jpyrue HeMaTepuallbHble PeCypChbl, HEOOXOAUMBIE TS
JOCTHKEHMSI IOCTaBJICHHOM LIEJIH;

- BbIOMpATh MyTh JAOCTHKEHUS LENH, IJIAHUPOBATH PEIIEHHE MOCTaBJICHHBIX 3aJad, ONTUMU3UPYS
MaTepHaJIbHbIE U HEMATEPUAIIBHBIE 3aTPATHI;

- OpraHu3oBbIBaTh 3((GEKTUBHBINA NOUCK PECYpCOB, HEOOXOIUMBIX AJIS JOCTHXKEHUS MOCTaBJICHHON
LIENIH;

- COIOCTaBJIATH NOJYYEHHBIN PE3yJIbTAT JEATEIBHOCTH C IOCTABJIEHHOM 3apaHee LENbIO.

2. Ilo3HaBaTeJIbHbIe YHUBEPCAJIbHbIE yYeOHbIe 1eliCTBUABBINYCKHIUK HAYYUTCS

- MCKaTh U HaXOIUTh OOOOLIEHHbIE CHOCOOBI pEelIeHHs 3aJady, B TOM YMCJE, OCYLIECTBIATh
pa3BepHyThI MH(MOPMALMOHHBIA MMOUCK M CTaBUTh Ha €r0 OCHOBE HOBbIC (yueOHble M IO3HaBaTENIbHBIE)
3aJa4u;

- KPUTUYECKU OILICHUBAThb W MHTEPIPETUPOBATh MH(POPMAIMIO C Pa3HbIX MO3UIMUI, pacrno3HaBaTh U
(buKCHpOBaTh MPOTUBOPEYHS B UH(OPMAIIMOHHBIX UICTOYHUKAX;

- HCIOJIb30BATh PA3JIMYHBIE MOJEIBHO-CXEMAaTHUYECKHE CPEICTBA AJIS MPEACTABICHUS CYIIECTBEHHBIX
CBsi3el M OTHOILIEHUH, a TAaKXKe MPOTUBOPEUNH, BEISIBICHHBIX B HH(OPMAIIMOHHBIX UICTOUHUKAX;

- HaxOJWThb U NPUBOAUTH KPUTHUYECKHE apryMEHThl B OTHOIIEHHUH ACHCTBUH U CYKICHHH IPYroro;
CMOKOMHO M pa3yMHO OTHOCUTBCS K KPUTHMUYECKHM 3aMEUaHUsIM B OTHOLIEHUHM COOCTBEHHOTO CYXJIEHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

- BBIXOJUTH 32 paMKd y4eOHOro TpeAMeTa M OCYLIECTBIATH IleJICHANpaBJIEHHBIH MOUCK
BO3MO’KHOCTEH JUIs IMPOKOTO MEPeHoca CpeICTB U CIIOCO0OB IEHCTBYS;



- BBICTPAaWBaTh HHIUBUAYAJIbHYIO 0Opa30BaTENbHYI0 TPAEKTOPUIO, YYHUTHIBAs OTrPAaHUUYCHHS CO
CTOPOHBI IPYIrUX YY4aCTHUKOB M PECYPCHBIE OTPAaHUYCHUS;

- MEHATh U yIACP)KUBATh Pa3HbIC MIO3ULUU B [I03HABATEIILHON JAEATEIbHOCTH.

3. KoMmMyHuKaTHMBHbIE YHUBEPCAJIbHbIE y4eOHbIe el cTBUsABbINMYCKHIUK HAYYUTCA:

- OCYILECTBIATH JAEJIOBYI0O KOMMYHHMKAIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMH (KaK BHYTPU
0o0pa3oBaTeJIbHOM OpraHu3alMd Tak U 3a €€ MpeAenamMu), MOoAOHpaTh IMapTHEPOB Ui  JEJIOBOM
KOMMYHHUKAIMH UCXOS U3 COOOpaKEHHUH pe3yIbTaTUBHOCTH B3aMMO JICHCTBUS, a HE IMYHBIX CUMIIATUH;

- IpU OCYLIECTBJIIEHUU TPYNIIOBOI pabOThl OBbITh KAaK PYKOBOJMUTENIEM, TaK W YJIECHOM KOMaHIbl B
pa3HbIX pOJsiX (TeHepaTop ujiei, KpUTUK, UCIIOJHUTENb, BBICTYIAIOLIUHN, SKCIEPT U T.1.);

- KOOpJMHHUPOBAaTH U  BBIIOJHATH pabOTy B  YCIOBUSAX  PEAJbHOrO, BUPTYAJbHOIO U
KOMOWHHPOBAHHOTO B3aMMOJCHCTBUS;

- Ppa3sBEpHYTO, JIOTUMHO M TOYHO H3JIaraTh CBOK) TOYKY 3PEHHUS C MCIOJIB30BAaHUEM aJCKBATHBIX
(YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

- pacrno3HaBaTh KOH()PJIUKTOTEHHbIE CUTYAllUU U MPEAO0TBpAIIaTh KOHQIUKTHI 10 UX aKTUBHOM (a3bl,
BBICTPANBAaTh JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKALINIO, 30€erasi INYHOCTHBIX OLEHOUHBIX CYKACHUH.

IInanupyemMble npeaMeTHbIE Pe3yJIbTaThI

BbinyckHUK Ha yri1y0JIeHHOM YPOBHE HAYYMTCH:

— OOBSACHATHP U AHATU3UPOBATH POJIb U MECTO (PU3MKKM B (HOPMHUPOBAHMHU COBPEMEHHOW HAydyHOU
KapTHUHBI MUpPa, B PA3BUTUN COBPEMEHHOMN TEXHUKH M TEXHOJIOTH, B IPAKTUYECKOM IE€ATEIHOCTH JIOAEH;

—XapaKTepHU30BaTh B3aUMOCBA3b MEKIY GU3UKOM U IPYTMMH €CTECTBEHHBIMU HayKaMUu;

— XapakTepu30BaThb CHUCTEMHYIO CBSI3b MEXJy OCHOBOIIOJIATAIOUIMMHM HAyYHBIMH TOHSATUSAMU:
MIPOCTPAHCTBO, BpeMsl, MaTepus (BELIECTBO, MOJIE), ABMKEHHE, CUIIa, JHEPTUS;

— MMOHUMAaTh U OOBSACHATH LIEJIOCTHOCTh (PU3NYECKON TEOPUH, Pa3INydaTh IPAHUIBI €€ TPUMEHUMOCTH U
MECTO B pSAY APYrux (prU3nuecKux Teopuii;

— BIAACTh IPUEMaMH IIOCTPOCHHUS TEOPETUYECKHX JOKAa3aTENIbCTB, a TaKKe IPOTHO3HPOBAHHUS
0COOEHHOCTEN MpOTeKaHUs (U3NYECKUX SIBJICHUH M IPOLIECCOB HA OCHOBE IOJIYYCHHBIX TEOPETUYECKUX
BBIBOJIOB U JI0Ka3aTEJIbCTB;

— CaMOCTOSITEJIbHO KOHCTPYHPOBAaTh JKCIEPUMCEHTAIbHBIC YCTAHOBKM JUISI NPOBEPKH BBIIBUHYTBIX
TUIIOTE3, PACCYUTHIBATH A0COJIIOTHYIO U OTHOCUTENBHYIO OTPELTHOCTH;

—CaMOCTOSTENIBHO IJIAHUPOBATh U MPOBOAUTH (PU3UUECKHE IKCIIEPUMEHTHI;

— pelaTh MPaKTUKO-OPHUEHTUPOBAHHbIE KAUECTBEHHBIE U pacyeTHbIe (pU3nUecKue 3a1auu ¢ ONOPOH Kak
Ha M3BECTHbIE (U3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTM M MOJEIHM, TaK M Ha TEKCThl € H30BITOYHOMN
nHpopMaImei;

— OOBACHATH IPAHULBI IPUMEHEHHS U3YyYEHHBIX (PU3MUYECKHX MOJENEH MpHU peuieHnu (GUu3ndeckux u
MEXIPEIMETHBIX 3aa4;

— BBIJIBUTaTh TUIIOTE3bl Ha OCHOBE 3HAHUSA OCHOBOIIOJAraroIIMUX (PU3MUECKHX 3aKOHOMEPHOCTEH M
3aKOHOB;

— XapakTepu3oBaTh TIJ100ajIbHbIE NPOOIEMBI, CTOAILIME MEpe YeIOBEYECTBOM: 3SHEPreTUUYECKHUE,
CBIPbEBbIE, IKOJIOTHYECKUE, U POJIb (PU3UKU B PEIICHUH 3TUX IpoOiIeM;

— OOBSICHATh NMPUHIMUIIEI PAa0OTHl U XapPaKTEPUCTUKU M3YYEHHBIX MAIIMH, IPUOOPOB U TEXHUYECKHUX
YCTPOWCTB;

— OOBSCHATDH YCIOBHSI IPUMEHEHUS (PU3NYECKUX MOJETEeH MpH pelieHnn (GU3NUecKuX 3a/1ad, HaX0AUTh
aJIeKBaTHYIO MPeJUI0KEHHOH 3a1aue pu3nuecKyro MojieNb, pa3pemiars IpoliaeMy Kak Ha OCHOBE UMEIOLUXCS
3HAHMH, TaK ¥ PU TIOMOIIHA METOJIOB OLIEHKH.

BpinmyckHUK Ha yri1iy0JIcCHHOM YPOBHE IOJIYYHT BO3MOKHOCTh HAYYHThCH:

— npogepsams  IKCNEPUMEHMANbHBIMU CPEOCMBAMU  8bIOBUHYMbIE 2UNOME3bl, (QOPMYIUPYS  Yelb
UCCNe008anUsl, Ha OCHOBE 3HANUA OCHOBONONALAIOWUX PUBUUECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

— ONUCHLIBAMY U AHATUIUPOBATNL NOJYUEHHYIO 8 Pe3ybmame NPO8eOeHHbIX PU3ULUECKUX IKCNEPUMEHMOE
ungopmayuro, onpedenams ee 00CMOBEPHOCb,



— NOHUMAMb U OOBACHAMb CUCMEMHYIO C853b MEeNHCOY OCHOBONONALAIOUWUMU HAYUHBIMU NOHAMUAMU.
NPOCMPAHCmMB0, 8pemMs, Mamepus (6ewecmso, noje), O8udceHue, CUid, IHePeUusl,

— peulams IKCNepuMeHmalbhvie, KauecmeenHole U KOAUueCmsaeHHble 3a0aiu OMUMNUAOHO20 VPOBHS
CILONCHOCMU, UCNONBL3Y5 PuzuyecKue 3aKOHbL, a MAKH#ce YPAGHeHUs, C8:A3blearowue puzuyecKue eIuduHbl,

— AHAIUBUPOBAMb 2PAHUYbL NPUMEHUMOCIU QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce0OWUll Xapaxkmep
@yHOAMEHMANbHBIX 3AKOHO8 U 02PAHUYEHHOCb UCNONIb308AHUS YACTHBIX 3AKOHO8;

— opmynruposamsv u peuiams HOB8ble 3a0adl, B03HUKANOWUE 8 X00e YueOHO- UCCIe008amenbCKoll U
NPOEKMHOU 0essmeNbHOCMU,

— ycosepuleHcmeosams Npubopvl 1 Memoobl UCCIe008AHUS 8 COOMBEMCMEUU C NOCMABLEHHOU
3a0aueii;

— uUCnomv308amsb  Memoobl  MAMeMAmuieckoeo MOOeIUPOBAHUs, 6 MOM Yucie npocmeliuue
cmamucmuyeckue Memoowl 0Jisi 00pabomKu pe3yibmamos IKCHEPUMEHMA.

Conep:xanue Kypca
Du3UKa U eCTECTBEHHO-HAYYHbIH METO/l NO3HAHUSA IPUPOALI
®usznka — pyHIaMeHTallbHas Hayka o mpupoje. Hayunblit MeToa no3Hanust Mupa. BzaumocBszbMex Iy

(U3MKON U APYrUMHU €CTECTBEHHBIMU HayKaMu. MeTo1bl HAy4HOT'O UCCIIEOBaHUS (PU3NYECKUX SBJICHUM.
[TorpemnocT u3MepeHuit puznueckux BeauunH. MoaenupoBaHue

SIBJIEHUH U ITPOLIECCOB MPUPOJIbI. 3aKOHOMEPHOCTh U CIIY4alHOCTb. [ paHUIBI TPUMEHUMOCTH
¢uznueckoro 3akoHa. Pu3nyecKrue TEOPUHU U MPUHIIMI COOTBETCTBUA. Posb 1 MecTo Gu3UKH B
(hopMHUpPOBaHUH COBPEMEHHOM HAyYHON KapTUHBI MUPA, B IPAKTUUYECKOHN IeATENbHOCTH JtoJei. Qusuxa u
Kyabmypa.

Mexanuka

[Ipeamer n 3agaun Ki1accnuecko MexaHukn. KnHeMaTtnueckne XxapakTepuCcTHKN
MEXaHMYECKOT0 JBM>KEHUsA. Moaenu Ten v ABHKeHU. PaBHOYCKOpEHHOE NMPSAMOJIMHENHOECIBUKEHHE,

CBOOOJHOE Ma/IeHUE. IBH)KEHUE Tella, OPOLIEHHOTO MO YIJIOM K TOPU30HTY.

JIBuKeHHe TOUKHU 10 OKPYKHOCTH. [locmynamenvroe u paujamenbHoe 08udxceHue meepoo2omerd.

Bzaumopericteue ten. [Ipuniun cynepno3unuu cui. MHepimaapHas cucTeMa OTCYETa. 3aKOHBI
Mexannku Hrrotona. 3akonsl BcemupHoro tarorenus, ['yka, cyxoro Tpenus. JBuxeHnue

HEOECHBIX TeJl U UX UCKYCCTBEHHBIX CIIYTHUKOB. A81eHus, Habaodaemble 8 HeUHepYUANbHbIXCUCTNEMAX
omcuema.

Nmmynbe cuiibl. 3aK0H U3MEHEHUSI M COXpaHeHUs uMIylibea. PaboTta cuiibl. 3aKOH U3MEHEHUS U
COXPaHEHHUS SHEPTHUU.

PaBHOBecne MarepualibHOM TOYKM M TBEPIOrO Tela. YCJIOBHS paBHOBECHUS TBEPIAOrO Tejla B
HMHEpLHAIBHON cuctemMe orcyera. MoMeHT cuibl. PaBHOBecHe JKUIKOCTH U ras3a. [[BuxkeHHe >KHIKOCTEH U
ra30B. 3aKOH COXPAaHeHUs JHepeUU 8 OUHAMUKE HCUOKOCMU U 2A3d.

Mexannyeckue KojiebaHus U BOJHBI. AMIUIMTY1a, IEpUO, 4acToTa, (haza konebanuil.[IpeBpamenus
SHEPrUU NpU KoJeOaHUsIX. BoiHyoicoeHHble KOoebanusl, pe30HaHC.

[Tonepeunsie U MPOIOIbHBIE BOJTHBL. JHEprus BoyHbl. HTepdepennns u audpakiys BoJIH. 3BYKOBbIE
BOJIHBI.

MoanekyasipHas (pU3MKa ¥ TEPMOAUHAMHUKA
[Ipenmer u 3agaun MoJteKysipHO-KHMHEeTHYecKoi Teopun (MKT) u TepMoIMHaMUKH.
OkcnepuMeHTanbHbIE Toka3aTeabcTBa MKT. AGcomtoTHas TeMneparypa Kak Mepa cpeaHei

KMHETUYECKOM SHEPTUU TEIUIOBOIO IBWKEHHS YaCTULl BelecTBa. Moeb naeanbHoro rasa.

JaBnenue raza. CBsizb MEX/ly AaBJIEHUEM U CPEAHEN KNHETUYECKOW DHEPrUENTIOCTYIAaTEIEHOTO
TEILIOBOTO ABUKEHUS MOJIEKYII UICAIBHOTO rasa.

Monens uieanbHOro ra3a B TEpMOJAUHaMUKe: ypaBHeHHe MenneneeBa—KianelipoHa,BeipaxeHue uis
BHYTpEHHEH 3Hepruu. 3akoH /lanpToHa. ['a30BbIe 3aKOHBI.

ArperaTHble cocTosiHUS BemiecTBa. @a3oBblie nepexonl. [IpeobpazoBanue sHepruu B (pazoBbIX
nepexoaax. HacoleHHble 1 HeHAChIIEHHbIE TTapbl. BiakHOCTh Bo3ayxa. Moaennb CTpOCHUS JKUIKOCTEN.
Ilogepxnocmnoe namsicenue. Moaenb CTpOeHUs TBEPbIX Tel. Mexanuueckue c0ticmea meepovix mei.

Buytpennss sueprusi. Pabora u Teruionepenada Kak criocoObl U3MEHEHHs BHYTPEHHEH SHEpruu.



IlepBbrIit 3aKk0H TepMOIMHAMUKH. AaOaTHBIN mIporiecc. Bmopoii 3akoH mepmMoOUHaMUK.
[IpeoOpazoBanust sHEprun B TerwioBsix MamuHax. KITJ[ TerutoBoit mamuus. [ukn KapHo.
DKOJIOTUYECKHE MTPOOIEMBI TEIIO3HEPT €THKH.

JIeKTPOAUHAMHUKA
[IpenMet u 33129 IEKTPOAMHAMUKU. DICKTPUUECKOE B3aUMOJICHCTBHE. 3aKOH COXPAaHEHUS

aJIeKTpuYecKoro 3apsna. 3akoH Kynona. HanpsskeHHOCTh M MOTEHIMAI 3JIEKTPOCTaTHUYECKOTO MOJIS.
[TpuHIMIT CynEepHO3UIMHU ANEKTPUUECKUX MoJiei. Pa3HOCTh noTeHanoB. [I[poBOJHUKN UANIIEKTPUKH B
AJIEKTPOCTATUYECKOM M0JIE. DIEKTpUUecKas eMKoCTh. KoHieHcaTop. DHeprust 31eKTpUYECKOro MOoJsl.

[TocTosiHHBIM nekTpuyeckuil Tok. Dnekrpoasuxymias cuina (3C). 3akon OMa 11 NOJHOM
AIIEKTPUYECKOHN IeTTH. DIEKTPUIECKUN TOK B METAJJIaX, YJICKTPOJINTAX, TOIYIIPOBOJHUKAX, Ta3aXH

BakyyMme. [Inasma. Dnexmponusz. [lonynpoBoaaukoBsie mpubopsl. Ceepxnposooumocniv.

MarnutHoe mnone. BekTop MarHMTHOM HMHIAYKUMH. [IpMHIMI Cynepno3sMumMyd MarHWTHBIX ITOJIEH.
MaruuTtHoe 1noJje NpoBOJHUKA ¢ TOKOM. JleficTBe MarHUTHOTO I0JIsl Ha TPOBOJHUK C TOKOM U JBHKYILYIOCS
3apspkeHHYyro yactuily. Cusna Amnepa u cuia Jlopenia.

[ToTOK BeKTOpa MarHUTHON MHIyKIMH. SIBIIEHUE 3JIEKTPOMAarHUTHOM MHAYKIIMHU. 3aKOH
anekTpoMarHuTHOU uHAyKIuu. D/(C MHAYKINU B ABMKYIIUXCS MpoBoaHUKax. [IpaBuso Jlenna.

SABnenue caMOMHIYKIIMU. UHIYKTUBHOCTD. DHEPrus 3JEKTPOMArHUTHOTO T0JI. MarHuTHBIE CBOMCTBA
BEI[ECTBA.

DnexTpoMarHuTHble kosebanus. KonebaTtenbHplit KoHTYp. CBOOOHBIE AIEKTPOMarHUTHBIEKOJICOAHUSI.
BrinyxeHHbIE 3eKTpoMarHuTHble KoseOanus. Pezonanc. [lepeMeHHbIi TOK.

KonpneHncarop u karyiika B enu nepeMeHHoro Toka. [IpousBoicTBo, nepenaya u notpedieHne
AIIEKTPUYECKON SHEPTUU. DeMeHmapHas meopusi mparcgopmamopa.

DJIEKTPOMArHuTHOE noJjie. BuxpeBoe 3JIeKTpUYeCcKoe mojie. IIeKTpOMarHuTHbIe BOJHbBI. CBOMCTBA
AIEKTPOMAarHUTHBIX BOJIH. J[Mana3oHbl 3JIEKTPOMArHUTHBIX U3JIyY€HUN U UX PAKTHYECKOE IPUMEHEHHUE.
[IpuHUHKIIBI paIUOCBS3U U TEIEBUACHMUS.

['eomerpuueckas ontuka. [IpsMoauHeliHOE pacipoCTpaHEHHE CBETA B OJHOPOIHOM cpee. 3aKOHbI
oTpaxkeHUs U mpesnomiieHus ceeta. [lonHoe BHyTpeHHee oTpaxkeHune. OnTuyeckue npuOopsl.

BosHoBeie cBoiicTBa cBeta. CkopocTh cBeta. HTepdepennus ceera. Korepentnocts. dudpakuus
cera. [lonspusanus ceera. lucnepcus cera. [IpakTnueckoe npuMeHEHUEAIEKTPOMATHUTHBIX U3JTy4YE€HUM.

OcHOBBI CHIENNAJTBLHOM TEOPUU OTHOCUTEJILHOCTH
MHBapraHTHOCTH MOJTYJIsl CKOPOCTH CBETa B BakyyMme. [[pHHITUIT OTHOCHUTEILHOCTH DUHINTEHHA.

IIpocmpancmeo u épems 6 cneyuanrbHoOl Mmeopuu OMHOCUMENbHOCMU. DHep2us U UMNYIbC C80OOOHOU
yacmuysl. CBSI3b MaCChl U PHEPIHUHU CBOOOTHON YaCTHUIBI. DHEPTUS MOKOSL.

KBanToBas puzuka. ®u3znka aToMa ¥ aTOMHOIO siipa

[IpeameT u 3ajau KBAaHTOBOM (PU3UKH.

TemnoBoe u3nydenue. Pactipenenenue sHepruu B criekTpe abCOTIOTHO YEPHOTO Tea.

I'unote3a M. [1nanka o kBantax. ®otoaddexr. OnbiTol A.I'. CToneTosa, 3akoHbI hoTodPdekTa.

VYpaBuenue A. DitHinTeitHa s Goroaddexra.

®dotoH. Onvimut I1.H. Jlebeoesa u C.U. Basunosa. 'mnotesa JI. ne bpoiins o BOJTHOBBIX CBOHCTBAX
yactull. KopmyckynsipHO-BOJTHOBOM ayanusMm. Jupparkyus snekmporos. JlaBnennecseta. COOTHOIICHHE
HeonpeeneHHocTei ['elizenoepra.

Monenu ctpoenus aroma. O0bsCHEHHE JIMHEHYATOro CIIeKTpa BOJOPO,Ia Ha OCHOBE KBAaHTOBBIX
noctynatoB H. bopa. CioHTaHHOE U BBIHYKJIEHHOE U3JTy4YE€HUE CBETA.

CocraB u cTpoeHue aToMHOro sapa. M3otomnsl. Snepubie cumbl. Jledekt Macchl 1 SHEPTUACBA3ZH Apa.

3aKoH paJIMOAKTUBHOTO pacnajia. SaepHble peakiuu, peakuu AejieHus 1 cuaTesa. Llennaspeaknus
nenenus saep. SAnepHas sHepretuka. TepMosiIepHbId CUHTE3.

DOneMeHTapHble yacTUIlbl. DyHIaMeHTanbHbIe B3aUMOJEHCTBUA. Y cKopumenu snemeHmapHuixyacmuy.

Ctpoenue Beenennoit
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU ISl OOBSICHEHHS TPUPOJIBI KOCMUYECKUX 00beKTOB. CoTHEeUHAsI

cucrema. 3Be3/bl 1 ICTOYHHUKH uX 3Hepruu. Kiaccudukanus 3se3a. DBomonusiCoHIa U 3Be3 /1.
INanaxtuka. [Ipyrue ranaktuku. [IpocTpaHCTBEHHO-BpEMEHHBIE MACIITA0bI HAOII01aeMOi



Bcenennoii. [IpencraBnenue 006 ooy Beenennou. Temuas mamepus u memuast 3Hepeus.
IIpumepHBIii IepeyeHb NPAKTHYECKUX U JIA00PATOPHBIX padoT (Ha BHIOOP yUHTeJIs1)
IIpsimMble n3Mepenus:

HU3MCPCHHUC MT'HOBEHHOM CKOPOCTH C UCIIOJIb30BAHUCM CCKYHAOMCPA WJIM KOMIIBIOTEPA C

JATUNKAMH;

CpaBHEHHE Macc (10 B3aUMOJIEUCTBUIO);

M3MEpPEHUE CUJI B MEXAHUKE;

M3MEpEHUE TEMIIEPATYPhI KUIKOCTHBIMH U IU(PPOBBIMU TEPMOMETPAMU;

OIIEHKA CUJI B3aUMOJEUCTBHS MOJIEKYJI (METOJIOM OTpPhIBA KareJb);

M3MepEeHue TEPMOIMHAMUUECKUX [1apaMeTPOB rasa;

n3mepenue JJC uCTOUHMKA TOKa;

M3MEpPEHUE CUJIbl B3aUMOIEUCTBUS KATYIIKHA C TOKOM M MarHUTa OMOUIbIO 3JIEKTPOHHBIXBECOB;

oTnpezeNieHue rneprojia ooOpaiieHus IBOMHBIX 383/ (Ie4aTHbIE MaTepUabl).

KocBenHble n3mepeHus:

U3MEpEeHUe YCKOPEHHUS;

M3MepEeHue YCKOPEHUs: CBOOOIHOTO MaIEHUS;

OTIpeJIeNIEHUE SHEPTUU U UMITYJIbCA TI0O TOPMO3HOMY ITYTH;

M3MEpEeHUe yIeNbHON TEIUIOTHI IIJIaBICHUS JIbJA;

M3MepEeHUe HAMPSHKEHHOCTH BUXPEBOTO 3JEKTPUUYECKOTO MOJIs (MpU HAOII0AeHUN

AIIEKTPOMArHUTHOM MHIYKIINH);

HU3MEPCHUEC BHYTPCHHETO COMTPOTHUBIICHUSA HCTOYHHKA TOKA,

OIIpe/IeNICHNE TIOKa3aTels MPEJIOMIICHHUS CPEIpI;

u3MepeHue GOKYCHOTO pacCTOSTHUS COOMparoniell U paccenBaroIeii JIMH3;

OTIpe/IeTICHUE UTHHBI CBETOBOM BOJIHBI;

OTIpeJIeTICHNEe HMITYJbCa M DHEPIHHM YacCTHIBI TMPH ABIKCHUH B MAarHUTHOM HoJje (110

dhoTorpadusim).
HaOmronenune iBieHui:

Ha6J'IIOI[eHI/Ie MEXaHUYECKUX SIBIICHHI B HHCPHOHUAIBHBIX W HCUHCPIHAJIILHBIX CHCTEMAaxOTCUETa,

HaOJII0ZICHUE BBIHY)KICHHBIX KOJICOAHUN U PE30HAHCA,

HaOmoaenue nuddysuu;

HAOJTIOJICHUE SBJICHUS JJICKTPOMArHUTHOM HHYKIIHH;

HaOJII0/ICHUE BOJTHOBBIX CBOMCTB cBeTa: MU(paKius, HHTep(EepeHITHS, TOIAPU3aLII;
HAOJTIOJICHUE CIICKTPOB;

BEUCPHHE HAOIIOCHMS 3Be3]1, JIYHBI U IJIaHET B TEJICCKOT HJIH OMHOKIIB.

UccnenoBanus:

HCCICA0BAaHUEC PABHOYCKOPCHHOI'O ABMXXCHHS C NCIIOJIB30BAHHUEM 3JICKTPOHHOI'O CEKYHAOMEpA UIIN

KOMIIBIOTCpA C AaTUUKAMM;

UCCIIeIOBAaHUE IBMKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO;

UCCIIeIOBAaHUE LIEHTPATHLHOTO yAapa;

MCCIIeIOBAaHUE KaYeHUS LIWIMH/IPA N0 HAKIIOHHOM TIOCKOCTH;

UCCleIOBaHUE IBMKEHUS OpPOYHOBCKOI yacTuiibl (o Tpekam lleppena);
HCCIIeIOBAaHUE U30MPOIIECCOB;

HCCIIeIOBAaHUE N30XOPHOTO MpoIlecca U OlleHKa aOCOTIOTHOTO HYJIS;
WCCIIeIOBAaHUE OCTHIBAHUS BOJIBI;

HCCIe0BaHUE 3aBUCUMOCTH HANPsHKEHMS Ha MOJII0CaX MCTOYHMKA TOKA OT CHIIBI TOKA BIEMH;
HCCIIE0BaHUE 3aBUCUMOCTH CUJIbI TOKA YEPEe3 JIAMITIOUKY OT HAPsDKEHHS Ha HEH;
WCCIIeIOBAaHUE HArPEBAHUS BOJIbI HArpeBaTesleM HeOOIBbIION MOIIIHOCTH;
UCCIIeTIOBAaHUE SBJICHUS IEKTPOMArHUTHON WHIYKIIUY;

Hcce0BaHUE 3aBUCHMOCTH YIJIa IPEJIOMIICHHUS OT yIJla MaJeHus;



— HCCJEN0BAaHNE 3aBUCUMOCTH PACCTOSHUSA OT JIMH3BI 10 U300pakeHUs OT PACCTOSHUS OTIMH3BI 10
IpeaMeTa;

— HCCIEN0BAaHUE CIIEKTPA BOAOPOLA;

— HCCIIE0BAHNE ABUKEHUS IBOMHBIX 3B€3]] (110 I€YaTHBIM MaTepHajam).

[IpoBepka runores (B TOM YHUCII€ UMEIOTCS HEBEPHBIE):

— NpU  JIBWKECHUU Opycka 10 HAaKJIOHHOW IUIOCKOCTH BpEMsl IEpeMeIleHHs Ha
OTIpENICIIEHHOE PACCTOSIHUS TeM OoJIblIe, YeM OoJIble Macca OpycKa;

— TpU JBUKEHUM OpycKa MO HAKJIOHHOM IJIOCKOCTU CKOPOCTbH MPSMO HPONOPLUOHATIBHAIIYTH;

— IpU 3aTyXaHUHU KoJIeOaHUH aMIUIUTyJa 00paTHO NPONOPLHOHATIbHA BPEMEHU;

— KBAJpaT CPEAHEro INnepeMelleHus OpPOYHOBCKOM 4YacTHUIBl MPSAMO MPONOPIMOHAIEHBPEMEHU
Habmroenus (1o Tpexam [leppena);

— CKOPOCTb OCTBIBAHUS BOJIbl JIMHEWHO 3aBUCHUT OT BPEMEHU OCTHIBAHUS;

— HamnpsHKeHHE MPH MOCJIEI0BATEIbHOM BKIIOUEHNH JIAMIIOYKU M PE3UCTOpa HE pABHOCYMME
HaNpsHKEHUN HA JIAMIIOYKE U PE3UCTOPE;

— YroJI IPEJIOMJIEHUS IPSIMO MPOTIOPIIMOHAJIEH YTy MaJIeHNUs;

— TpU IJIOTHOM CJIOKEHUH JABYX JIMH3 ONTUYECKUE CUIIBI CKIIAJIbIBAIOTCS,;

KoHcTpynpoBaHne TEXHUYECKUX YCTPOUCTB:

— KOHCTPYHMpPOBaHWE HAKJIIOHHOM IIOCKOCTH € 3a1aHHbiM KIT/I;

— KOHCTPYHWPOBAHHE PbIYa’KHBIX BECOB;

— KOHCTPYMPOBAHHME HAKJIOHHOM IUIOCKOCTH, IO KOTOPOH OpPYCOK JABHMIKETCS C 3aJaHHBIM
YCKOPEHHEM;

— KOHCTPYMPOBAHUE 3JIEKTPOIBUTATENS;

— KOHCTpyHpOBaHHUE TpaHCchopMaTopa;

— KOHCTPYHWPOBAaHHUE MOJEIIN TEJIECKOTA I MUKPOCKOTIA.



TemaTuyeckoe MIIAHUPOBAHUE

10 kiacc (68 yacos).

KomnnuectBo yacos

JJieKTpoHHBbIe (U poBbIE

oGpazoBaTejbHbIE Pecypehbl
Ne o y Ha POBC/ICHHC Ha IPOBC/ICHHC Hcnosb3oBanue 060py10BaHHUS
/i AUMCHOBAHWC Pa3/ICJIOB/TCM 10 IPOrpaMM€ | KOHTPOJIbHBIX 71a00paTOPHBIX Touku pocta
pabot pabot
10 kaacc
Beenenue 1
Pasznen 1. « MexaHuka» 34
2 | Tema 1. «kKunemaruka» 11 1 2 O06opymoBanue st 1aOOPaTOPHBIX
paboT M YICHUUECKHUX OITBITOB
3 | Tema 2. «JluHamuKay 11 1 3 O6opynoBanue 1j1s 1a00paTOPHBIX
paboT M YIEHUYIECKUX OIBITOB
4 | Tema 3. «3aKOHBI COXPAHCHUS 8 1 [udposast mabopatopus ydeHHIecKas
5 | Tema 4. «CtaTuka. 3aKOHBI THJIPO- U 4
A’POCTATHKIY
Pa3znen 2. «MousekyasipHasi pu3uka u 21
TEPMOANHAMHUKA»
8 | Tema 5. «OCHOBBI MOJICKYJISPHO- 10 1 2 [udposast mabopaTopus ydeHHIeCKas
KHHETHYECKON TEOPHIY
9 | Tema 6. «OCHOBBI TEPMOAUHAMUKI 6 1
10 | Tema 7. «V3MeHeHUs arperaTHpIX 5 1 2 [udposast mabopatopust yueHHUIECKas|
COCTOSIHUI BEIIECTBA
Paznen 3. «DiekTpoamHAMBKA» 11
11 | Tema 8. «DnekrpocTaTuka» 11 1 1 Ludposas nabopaTopus y4eHHUECKAs
[loBTOpEHUE 1
Hroro 68 7 10




11 kaacc (66 yacos).

KonunuecTBo yacos DaexkTpoHHbIE (I POBHIE
o0pa3oBaTeJibHbIE pecypchl
Ne HaHMEHOBAMIE a3 Ie0B/ TeM Ha Ha Hcnosb3oBanue 060py10BaHHUS
i pasnx o MIpOBCACHUC [pOBEIEHHE Touku pocra
porpamMmme KOHTPOJIbHBIX HaGOpATOPHBIX paboT
pabot
11 knace
Paznen 1. « JiekTpoguHaMuka» 24
(mpoxoJszKeHue)
1 | Tema 1. «ITocTOSTHHBIH IEKTPUUECKHIT 9 1 1 [udposas maboparopust
TOK» YUYEHUYECKasi
2 | Tema 2. «DNeKTpHUECKUN TOK B CpeIax» 5 2 [udposas maGoparopwst
YUEHUYECKAs
3 | Tema 3. «MarautHoO€ TOJIE» 6
4 | Tema 4. «DeKTpOMarHuTHAS WHIYKIIHS 4 1
Paznen 2. «Kosneb6anus u BOJHBD 26
5 | Tema 5. «kMexanudeckue KojeOaHus U 7 3 O06opymoBanue st 1TaOOPaTOPHBIX
BOJIHBD) paboT ¥ yIEHUYIECKUX OIBITOB
6 | Tema 6. «DnekTpoMarHuTHbIE KOJIEOAHUS 8 1
Y BOJIHBD»
7 | Tema 7. «3aKoHBI FT€OMETPUUECKOMN 5
OIITUKI
8 | Tema 8. «BoyiHOBas ONITHKAY 4 1 2 O6opymoBanue 11t 1TaOOPaTOPHBIX
pa60T 1 YYCHUYCCKUX OITBITOB
9 | Tema9. «DnemeHTHI TEOPUU 2
OTHOCHUTEJILHOCTIY
Pasznen 3. «kKBanroBas pusuka. 18
Actpodusuxan
10 | Tema 10. «KBanToBas ¢pusuka. CtpoeHue 5
aToMa
11 | Tema 11. «®Pu3uka aTOMHOTO sifpa. 9 1 1 Ludposas naboparopust
DneMeHTapHBIC YaCTHIIbI» yUCHUYECKast
12 | Tema 11. «DneMeHTHI acTPOPU3UKI» 2
Hroro 66 5 9
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