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INOACHUTEJIbHAS 3AIINCKA

[Tporpamma mo ¢u3uke 6a30BOro YpOBHSI Ha YPOBHE CpemHero o6Iero obpa3oBaHMS
paspaboTaHa Ha OCHOBe IIOJIOK€HMII M TpeGOBaHMII K pe3yJabTaTaM OCBOEHMSI OCHOBHOM
obpasoBaTesibHONM IporpaMmbl, ImpencraBieHHbIXx B PI'OC COO, a Takke C YUYETOM
denmepanbHON paboyert IporpaMMbl BOCIUTAHMSI ¥ KOHIEMIMM TIPernojaBaHusl yuyeOHOro
npengvera «®usmuka» B oOpasoBaTeNbHbIX opraHmsaumsx Poccuiickon  Demepanym,
peayM3yIOIIMX OCHOBHbIE 0Opa30BaTesbHbIe MPOTrPaMMBbl.

CopepskaHme mporpamMmbl IO (uU3MKe HaIpaBJIeHO Ha (QopMMpOBaHME eCTeCTBEHHO-
Hay4YyHOM KapTuHBbI Mupa obydarornmxcs 10-11 kmaccoB npu obyyeHun nx ¢Gpusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO Moaxoaa. IIporpamma no ¢busmke COOTBETCTBYET
tpeboBanmusim PI'OC COO K IIaHMPYyEeMbIM JIMYHOCTHBIM, ITPEIMETHBIM UM MeTalpeaMeTHbIM
pesysbTaTaM OOyYeHMSI, a TaKKe YUUTHIBAET HEOOXOAMMOCTbh pean3alyy MeKIPeIMETHBIX
cBsI3eii (M3MKM C eCTeCTBEHHO-HayUYHbIMM YYEeOHBIMM IpeaMeTamMyu. B Hel ompenesnstoTcs
OCHOBHbIE 1IeJIM M3y4YeHus GU3MKY Ha YPOBHE cpeqHero oOiero oOpa3oBaHMs, IJIaHMPYyeMbIe
pesysbTaTbl OCBOEHMSI Kypca GU3MKM: JIMYHOCTHBIE, MeTalpegMeTHble, IpeaMeTHble (Ha
6a30BOM YPOBHE).

[Iporpamma 1o ¢u3uke BKIIOYAET:

® IUTAHMpPYEMbIe pe3yJIbTaThl OCBOEHMS Kypca Gu3uKM Ha 6a30BOM YpOBHE, B TOM UMCJIE

MpeaMeTHbIe pe3yJIbTaThl 0 roaM OOYyUeHMS;

e copepxkaHue yuebHoro npegmera «Dusuka» Mo rogaM 00yUYeHMs.

®du3uKa Kak HayKa O Hanbosiee OOIIMX 3aKOHAX MPUPOIbI, BLICTYIIAS B KAYECTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHMII 00 OKpY’KaroIEM MMPE.
LlIkombHBIM KypCc OQU3MKM - CUCTEMOOOPA3YIOMIMIA [JISI €CTEeCTBEHHO-HAYYHBIX YUeOHbBIX
MpeaMeTOB, TIOCKOJIbKY (M3MUYECKNE 3aKOHBI JIEXKaT B OCHOBE IMPOIECCOB U SIBJIEHUM, U3y4aeMbIX
XuMMen, 6mosnoruei, dusmuueckomn reorpadmeir M acrpoHomuen. Vcrosb3oBaHue U aKTUMBHOE
npuMeHeHue GU3NMYECKUX 3HAHUM OMpefessieT XapakTep U pasBUTHE Pa3sHOOOpPa3HbIX
TEXHOJIOTMII B cdepe 5HEepreTuMKy, TPAHCIIOPTa, OCBOEHMSI KOCMOCA, IOJIyYeHMS] HOBBIX
MaTepuasioB C 3aJJaHHbIMM CBOMCTBAMM U APYrux. VisyueHme Gu3MKM BHOCUT OCHOBHOM BKJIa, B
dbopMmpoBaHEe eCTeCTBEHHO-HAYYHOM KapTUHBI MUpa 00y4YaloImxcs, B GOpMMUPOBaHNE YMEHUI
MIPUMEHSITb Hay4YHbIVI METO/, ITO3HAHMST TIPY BBITIOJHEHUM MMM YUeOHBIX MCCIIeTOBAHMNA.

B ocHOBY Kypca GpusukM 1ji1 ypOBHS CpeIHEero o0IIero oopasoBaHus MOJIOKEH PsI, UIIEH,
KOTOpbIE MOXXHO PacCMaTpPMBaTh KaK MPUHIIMUIIBI €T0 MTOCTPOEHMSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HE KYpC SIBJIIETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
CONIEP>KUT MaTrepuasl U3 BCeX paszesioB (M3MKM, BKIIOYAET KaK BOIPOCHI KJIACCUUECKOM, TaK U
COBpPEMEHHOM (PU3VUKMN.

Hoes 2enepanuzayuu. B cooTBeTCTBUM C HeM MaTepuan Kypca Gusmku o0bequHEH BOKPYT
dbusnueckux Teopuit. Bemymmm B Kypce sBisieTrcss (QopMupoBaHME TPENCTABIEHUIA O
CTPYKTYPHBIX YPOBHSIX MaTepuu, BEIIeCTBE U T0JIE.

Hoes zymanumapusayuu. E€ peannsanms mnpejrosaraeT UCIoJib30BaHUe I'yMaHUTapPHOTO
MoTeHIMasa Gu3nYeckor HayKu, OCMbICJIEHME CBSI3U pa3BUTUSI GU3UKU C Pa3BUTHMEM OOIIECTBa,
a Takyke ¢ MMPOBO33PEHYECKVMI, HPaBCTBEHHBIMM U SKOJIOTMUYECKUMU ITPOOIeMaMu.

Hoea npuknaomnoti nanpasnennocmu. Kypc dusukm rpeamosaraeT 3HakOMCTBO C IIIMPOKUM
KPYTOM TE€XHUUYECKUX Y TEXHOJIOTMYECKUX MPUIOKEHUI U3YUEHHbIX TeOPUM U 3aKOHOB.

Hoes skonoecuzayuu peannsyeTcss TIOCPeNCTBOM BBeIEeHUSI 3JIEMEHTOB CONepsKaHusl,
MTOCBSIIIIEHHBIX 9KOJIOTMUECKMM IPO6JieMaM COBPEMEHHOCTM, KOTOpbIE CBSI3aHbI C Pa3BUTHUEM



TEeXHUKU U TEXHOJIOTHIA, a TAKKe 00CYKIeHMs MpobJieM palOHAIbHOT'O MPUPOIONIO/Ib30BAHMUS U
9KOJIOTMYECKOi 6e30MacHOCTH.

CTepskHEBbIMM 3JIeMEHTaMM Kypca (GU3MKM Ha ypOBHE CpemHero oOilero obpa3oBaHUS
SBISIIOTCS  Gu3ndeckme Teopum (HOpMMpOBaHME MPEACTABJIEHNII O CTPYKTYpe IOCTPOEHMS
dbusmyeckon Teopuu, poau GYHIAMEHTAIbHBIX 3aKOHOB U TIPUHIMIIOB B COBPEMEHHBIX
MpeNCTaBJIeHUSIX O TPUPOJe, IPaHMUIAX MPUMEHMMOCTY TEOPWIA, IJISI OMMCAHMUSI €CTeCTBEHHO-
HayYHBIX SIBJIEHUI U TIPOLIECCOB).

CucreMHO-IeSITeTbHOCTHBIN TOAXO/, B Kypce (UMK pean3yeTcsl Ipeskae BCEro 3a CUET
OpraHM3anyy SKCIePUMEHTAIbHON JesATeTbHOCTY obyyvaroiyxcs. [Iyis 6a30Boro ypoBHSI Kypca
GUsMKM - 3TO MCIIONIb30BaHME CUCTEMbI (POHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
J1abopaToOpHBIX paboT, KOTOpble B MporpaMme IO (Pu3MKe OOBEOMHEHbl B OOIIMUI CIIMCOK
YYEeHUYECKMX MPaKTUUeCKux pabot. BbipesneHne B yKa3aHHOM IepeyHe JIaBOpaTOPHBIX paboT,
MPOBOAMMBIX [IJISI KOHTPOJII M OLEHKM, OCYIIECTBJIIETCS YYaCTHMKaMu OO6pa3oBaTebHOTO
mpoliecca UCXOo/s 13 0COOEHHOCTEN MJIaHMPOBAHMUS ¥ OCHAIlleHusT KabuHera ¢usuku. [Ipu stom
obecrieunBaeTCs OBJIafieHMe OOYYaIOIIMMUCI YMEHUSIMM IPOBOIUTb KOCBEHHbIE M3MEpEeHUs,
MCCIeIOBAaHMS 3aBUCUMOCTEN (GU3NMYECKMX BEJMUMH Y IIOCTAaHOBKY OIIBITOB IO IPOBEPKE
MpeIJIOKEeHHBIX TUITOTE3.

Bosbllioe BHUMMaHMeE yOEIsSeTCs PellleHni0 PaCUETHBIX M KaueCTBEHHbBIX 3amau. [1pu sTom
IJIS1 pAaCYETHBIX 3aa4 MPUOPUTETOM SIBJISIOTCS 3afaui C SIBHO 3a[JJaHHOM (pM3MUECKOIi MOJIE/IbIO,
MO3BOJISIIONIME TIPUMEHSITh M3yUeHHble 3aKOHbI M 3aKOHOMEPHOCTM KaK M3 OJHOTrO paspesia
Kypca, Tak M MHTErpupys 3HaHMSI M3 PasHbIX PasmesioB. [Jis1 KayeCcTBEHHBIX 33[ja4 MTPUOPUTETOM
SIBJISIIOTCS  3aJaHUSI Ha OObBSICHEHME TIpOTeKaHus (usnMyeckux SBJAEHMI U IIPOLIECCOB B
OKpY’KaIOIIel >KU3HM, TpeOyrolye BbIOOpa (GM3MYECKOM MOAEIM [JIT CUTYalUuu IPaKTUKO-
OPMEHTMPOBAHHOT'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu DPI'OC COO K MaTepuabHO-TEXHUYECKOMY
obecrieueHMNI0 y4eOHOro Ipoliecca 0a3oBbIM yYpPOBEHb Kypca (GM3MKM Ha YPOBHE CPEIHEro
ob111ero o6pasoBaHMsl JOJKEH M3YUaTbCs B YCAOBUSIX IIPEIMETHOrO KabuHeTa GU3UKM WIM B
YCJIOBUSIX MHTErPUPOBAHHOTO KabWHeTa MpeaMeTOB eCTeCTBEHHO-HAyUHOro IMKiIa. B kabuHerte
bu3MKM OKHO ObITh HEOOXOAMMOE JTabopaTOpHOE 060PYIOBaHME [JISI BHIMOTHEHMS YKa3aHHbIX
B IporpaMme 10 (uU3MKe YUYEHMUYECKMX IPAKTUUECKMX paboT U JeMOHCTPAlVIOHHOE
obopymoBaHue.

IeMoHCTpaloHHOe o6opynoBaHue (opmupyercs B COOTBETCTBUM C IPUHIIMIIOM
MMWHMMAaJIbHOV TOCTATOYHOCTU M OOecIieurBaeT MOCTAaHOBKY I[EePEUYCIEHHBIX B MPOrpamMme Io
(usuKe KIIOUEBbIX JEMOHCTpAIMil IS MCCIeIOBaHMs M3y4yaeMbIX SIBJIEHMII ¥ IIPOLIECCOB,
SMIIMPUYECKUX U QYHIAMEHTATIbHBIX 3aKOHOB, X TEXHUUECKNUX MTPUMEHEHMIA.

JlabopaTopHoe 06OpymOBaHME IJISI YYEHUUECKUX MPaKTUUECKUX paboT dhopmupyercs B
BUJIe TEMATUYECKMX KOMIUIEKTOB ¥ OOEeCIeuyMBaeTCsl B pacuéTe OJHOTO KOMILJIEKTa Ha JBYX
obyuaronmxcsi. TemaTuMueckyre KOMIUIEKTHI JIaOOpPaTOPHOrO OOOPYAOBaHMS HOJIKHBI OBITh
MMOCTPOEHbI Ha KOMIJIEKCHOM MCITOJIb30BaHMM aHAJIOTOBBIX M IM(MPOBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX M3MEPUTETbHBIX CUCTEM B BUJIe IM(POBIX JIAGOPATOPUIA.

OCHOBHBIMU 1IEJISIMY U3Y4YeHUST GU3UKM B 0OIIIEM 0OPa3s0BaHMM SIBJISTFOTCSI:

e (GopMupOBaHME MHTepeca M CTPeMJIEHUS OOYYaloIIMXCS K HAyYHOMY M3YUYEHUIO

MIPUPOIbI, PA3BUTHE UX MHTEUIEKTYAIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEI;
® Dpa3BUTME TIPENCTABJIEHMII O HAyYyHOM MeTole TO3HaHus ¥ (GOopMMUpOBaHME
MCCJIEeIOBATEIbCKOTO OTHOIIEHNS K OKPY>KAIOIIVM SIBJIEHUSIM;



(bopMupoBaHMe HAYYHOTO MMPOBO33PEHMSI KaK pe3yJibTaTa U3yyeHUs] OCHOB CTPOEHMSI
Marepuu U GyHAAMEHTATbHBIX 3aKOHOB (PU3MKY;

dbopmupoBaHye YMeHMI1 OOBSICHSITD SIBJIEHMSI C MICIIOJIb30BaHeM (GU3UMUYeCKUX 3HAHUI U
HayYHbIX IOKA3aTEIbCTB;

(dbopmupoBaHye TpeCTaBIeHMii O POy GU3MKK [JIT PasBUTUSL OPYTUX €CTeCTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUIA.

HocTtukeHne 3TUX 1eyiel 00ecreunBaeTcsl pelleHreM CAenyIoluX 3aJay B Ipolecce
M3y4eHust Kypca UKy Ha YpOBHE CpeTHEro 0611ero 06pasoBaHms:

MpMoGpeTeHNe CUCTEMbI 3HAHUI 00 OOIIMX (PU3NUECKMX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSIX, BKJIFOYAsT MEXaHUKY, MOJIEKYJIIPHYIO (PU3MKY, 37IeKTPOIAMHAMUKY, KBAHTOBYIO
(u3uKy 1 371€MeHTbI aCTPOPU3NKIY;

dbopmupoBaHue yMeHMII TIPUMEHSATb TEOPeTUUeCKMe 3HAHUS MJISI OOBSICHEHUS
busmyeckx SBJIEHMII B TIPUPOJE M [IJIT TPUHATUS TPAKTUUYECKUX peIIeHuil B
TOBCEIHEBHO JXKU3HU;

OCBOEHME CIIOCOOOB peIllleHusT PasIuMYHbIX 33Jad C SIBHO 3aJaHHOM (U3MUECKON
MOZebIO, 3a/ad, IOJpasyMeBaloIIMX CAaMOCTOSITeJIbHOe CcO3[aHue (GU3NMIecKoin
MOJIe/N, afeKBaTHOM YCIOBUSIM 3a/1aul;

MMOHMMaHMe GU3NYECKUX OCHOB M TIPUMHIIMIIOB JECTBUS TEXHUUYECKUX YCTPOWCTB U
TEXHOJIOTMUECKUX MPOLIECCOB, UX BMSHMS Ha OKPY>KAIOIIYIO Cpeny;

OBJIAZIeH/e METOJlaMM CaMOCTOSIT€JIbHOTO TUIAaHMPOBAHMSI M MPOBemeHUs QU3nIecKux
9KCIIEpMMEHTOB, aHa/lM3a WM  MHTepIperauyy  MHOOpPMaIuu,  OIpeneaeHus
JOCTOBEPHOCTH TOJTyYEHHOT'O Pe3yJ/IbTara;

Co3aHye YCJIOBUM IJI PasBUTHSI YMEHMI MTPOEKTHO-MCC/IeNOBATEIbCKOM, TBOPUECKOM
IesITeJTbHOCTM.

Ha wmsyuenme ¢usmukyu (6a30BbIii YPOBEHb) Ha YPOBHE CpeqHEro oOIiero obpa3oBaHMS
orBogutcs: B 10 kymacce — 68 vacoB (2 vaca B Hememo), B 11 kmacce - 99 uvacoB (3 yaca B

Henesto).

[Ipensiaraemsiil B mporpamme 1o ¢u3suKe rnepeyeHb Ja60paTOPHbBIX U MPAKTUIECKUX PabOT

SIBJISIETCS PEKOMEHIOBaHHbIM, YUUTENlb [ejiaeT BbIOOP IPOBEIEeHMS JabopaTOpHbIX paboT u
OIIBITOB C YYETOM MHAVBUIYATbHBIX OCOOEHHOCTEN 00YUaIOIIXCS.



COJEP>XAHUWE OBYUYEHUNS
11 KJIACC

Paspen 4. DneKTpoguHaAMMUKa

Tema 3. MazHumHoe noJie. D1eKMpPoOMazH UMHASA UHOYKU USA

ITocTositHHBIE MarHuThl. B3aumopeiicTBMe ITOCTOSHHBIX MArHMTOB. MarHuTHOe IIoJjie.
Bektop MmaruuTHONM MHAYKIMKY. [IpMHIMI Cyneprno3uIMy MarHUTHBIX ToJieil. JIMHUM MarHMTHOM
vHOyKiyu. KapTuHa JMHuiA MarHUTHOM VHIYKLIMY TI0JISI TOCTOSIHHBIX MarHUTOB.

MaruutHoe 1ojie MPOBOAHMKA C TOKOM. KapTuHa JMHMII MHIYKIUY MarHUTHOTO TIOJISI
IJVHHOTO TIPSIMOTO IPOBOAHMKA M 3aMKHYTOTO KOJIBIIEBOT'O ITPOBOAHMKA, KATYIIKM C TOKOM.
OmnbIT Dpcrena. BzaumopeiicTBye MPOBOAHMKOB C TOKOM.

Cuna Amrepa, e€ MOIYJ/Ib U HallpaBJIeHME.

Cwna Jlopenua, eé Momy/Jb ¥ HampaBjieHue. [IBukeHMe 3apspKeHHOM YacCTUIIbI B
OOHOPOAHOM MarHUTHOM IoJjie. PaboTa cuibl JIopeHiia.

SIBneHMe IMEKTPOMArHUTHOM WHAYKOMKU. IIOTOK BekTOpa MarHUTHOM WHAYKIVN.
DJIEKTPOABYKYIIAS CUJIa MHAYKIMM. 3aKOH 3JIEKTPOMarHuTHOM MHAYyKIK Dapages.

BuxpeBoe asiekTpuueckoe mosie. OJEKTPOABIDKYILAS Cuaa MHIAYKIVM B TPOBOIHUKE,
IBVDKYIIEMCS TTOCTYIIaTe/IbHO B OTHOPOAHOM MAarHMTHOM II0JIE.

[TpaBuio Jlenia.

NHAYKTMBHOCTD. SIBJIeHMEe CAMOMHAYKIMA. DJIeKTPOABISKYIAS CUIa CAMOVHIYKIIVNA.

OHeprus MarHUTHOTO IOJIST KaTYIIKM C TOKOM.

DJIeKTpOMAarHMTHOE MoJIe.

TexHuueckme YCTPONICTBA M IPAKTUYECKOE IIPMMEHEHMEe: IIOCTOSHHbIE MAarHuThI,
3JIEKTPOMArHUThI, 3JIEKTPOABUTATE b, YCKOPUTEIM 3JIEMEHTAPHBIX YaCTUL, MHIYKIMOHHAS T1eUb.

Ilemoncmpayuu

OmnpiT IDpcrena.

OTKJIOHEeHME 3JIEKTPOHHOIO ITyYKa MarHMTHBIM ITOJIEM.

JIMHMY MHOYKIMM MarHUTHOT'O TIOJISL.

BsanmopeiicTBie IBYX MPOBOAHMKOB C TOKOM.

Cwta Amrepa.

HeiictBue cuitbl JIopeHIia Ha MOHBI 3JIEKTPOJIATA.

SIBneHMe 2JIEKTPOMArHUTHOM UHIYKLIVIN.

ITpaBuso Jlenia.

3aBMCUMOCTD 3JIEKTPOABMIKYIIEN CUJTbI MHAYKIMM OT CKOPOCTM M3MEHEHMSI MarHUTHOTO
IOTOKaA.

SIBneHMe caMOMHAYKIIUNA.

Vuenuueckuti akcnepumenm, nabopamopHtuie pabomol

W3ydeHne MarHMTHOTO TIOJISI KATYIIKY C TOKOM.

UccnegoBanue neiCTBUS MOCTOSSHHOI'O MarHUTa Ha PaMKy C TOKOM.

UccnegoBanye SBJIEHUS 3JIEKTPOMArHUTHOM MHIYKIINMA.

Paspgen 5. Kosie6auus 1 BOJTHBI

Tema 1. MexanuuecKue u 3jieKmpomazHumusle KoaebaHus

KonebarenbHast cucrema. CBobofgHble MexaHMuUeckue KojebaHus. [‘apmMoHuyeckue
Kosiebanms. Ilepuonm, wacrorta, amrumryma u ¢dasa KojebGaumit. [Ipy>KMHHBIA MAasTHUK.



MaremaTuyeckmii MasiTHUK. Y paBHEHMe rapMOHMUYeCKMX Kosebaumii. [IpeBpaiieHue sHeprun
TIpY TAPMOHMYECKUX KOJIeOaHMSIX.

Konebarenbbiii KoHTYp. CBOOOAHbBIE 3JIEKTPOMArHMTHbIE KOJEOaHMS B MIeaJTbHOM
KojiebaTeJIbHOM KOHType. AHajorMs MeKAY MeXaHMYeCKMMM U 3JIeKTPOMarHUTHBIMMU
kosebanusiMu. @opmysia TomcoHa. 3aKOH COXpaHEHMs SHEPTMM B UAEAIbHOM KOe6aTebHOM
KOHTYpE.

[TpencraBiieHne o 3aryxarommxX KoJjiebaHusX. BbhIHYKIeHHbIe MexXaHMUecKue KojebaHusl.
PesonaHc. BeiHYKIeHHbIE 37IEKTPOMarHUTHbIE KOJIeOaHMSI.

[TepemenHsbIil TOK. CMHYCOMAAIbHBIVA MEPEMEHHbI TOK. MOIIHOCTb MepeMEeHHOr0 TOKa.
AMIIMTYIHOE U IeMCTBYIOIIee 3HAUeHVe CUJIbI TOKA U HAIPSDKEHMS.

Tpanchopmartop. I[IpomusBomcTBo, mepemava ¥ IOTpeb/eHME 3JIEKTPUUYECKOM SHEPIUM.
OKoJIOTMYeCKue pPUCKM TIpM TPOMU3BOACTBE 3jeKTposHepruu. KynabTypa wucnosb3oBaHus
3JIEKTPOIHEPT UM B TTOBCEIHEBHOM JKU3HMU.

TexHMuyeckme yYCTPOICTBA ¥ TMPAKTUYECKOE IIPMMEHEHMe: 3JIEKTPUYECKMII 3BOHOK,
reHepaTop MepeMeHHOr0 TOKa, JIMHUM 3JIeKTpoIiepeaay.

Llemoncmpayuu

Uccnenosanme napameTpoB KojiebaTeIbHOM CUCTeMbI (TIPYKMHHBIN MJIM MaTeMaTUYeCKuUin
MasITHUK).

Hab6onenne 3aTyxarommx KojieGaHmii.

WccnegoBaHye CBOMCTB BbIHYKIEHHBIX KOJIeOaHMN.

Hab6ntonenue pe3oHaHca.

CBObOOTHbBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmwutorpaMmbl — (3aBUCMMOCTM  CMJIBI  TOKA ¥ HAamNpsDKEHUST OT BpEMEHM) IS
3JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

PesonaHc mpu mocsiemoBaTebHOM COeNMHEHMM Pe3UCTOpa, KaTYyIIKM MHIYKTUBHOCTU U
KOHJIeHcaTopa.

Mopenb muHMM 37IeKTpOoIIepeaun.

Yuenuueckuii axcnepumenm, nabopamopHule pabomol

Uccnenosanue 3aBUCMMOCTH TepuoOJa MaJIbIX KOjiebaHMil Tpy3a Ha HATU OT JJIMHbBI HUTU U
MacchI Tpy3a.

UccrnemoBanme TmepeMeHHOrO TOKAa B IeNM U3 IOCAENOBAaTEeIbHO COEIVMHEHHbBIX
KOHJIeHCaTopa, KaTyIIKU U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60JIHbL

MexaHnueckue BOJIHBI, ycJIoBUsI pacripoctpadHenusi. [Tepmoa. CkopocTh pacipocTpaHeHust
M pAjuHa BoJiHbL. Ilomepeunble M TIpoAoJibHble BOJHbL. MHTepdepeHius u audpakims
MeXaHUYeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. I'poMmKkocTh 3ByKa. BricoTa ToHa. Tembp 3ByKa.

OJIeKTPOMAarHUTHbIE BOJIHBI. Y CJIOBUSI M3JTyYEHMSI 3JIEKTPOMArHUTHBIX BOJIH. B3saumHas
opueHtauusi BekTopoB E, B, V B ajmekTpoMaruutHoi BojiHe. CBOJMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa’keHMe, IIpesioMyieHue, monsipusaiusi, audpakuus, mHrepdepenims. CKOpoOCTb
37IEKTPOMAarHUTHBIX BOJIH.

[IIkasa 37€KTPOMAarHUTHBIX BOJH. [IpMMeHeHMe 3JIEKTPOMArHMUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMTIBI paaMOCBsI3YN U TeneBuaeHus. Pangnomokaiys.

OJIeKTPOMarHUTHOE 3arpsi3HeHIe OKPYsKalolleil Cpebl.



TexHuuyeckme yCTPONICTBA M TPAKTUUYECKOE MPUMEHEHMe: MY3bIKaJbHble MHCTPYMEHTHI,
YJbTPa3ByKOBasi OMarHOCTMKA B TEXHUKE U MeOMIMHe, pafap, PaauONpPUEMHMK, TeeBU30p,
aHTeHHa, TenedoH, CBY-nieun.

Lemoucmpauuu

O6pa3oBaHye 1 paclpoCTpaHeH)e MOMePEeYHbIX U MPOAOJIbHBIX BOJIH.

Kosnebitomieecst Tesio Kak MCTOYHMK 3BYKa.

Hab6monenmne oTpakeHus 1 MPeJIOMJIEHNS] MEXaHUUECKUX BOJIH.

Habmonenne narepdepeHm u nudpakuym MeXaHUIeCKUX BOJIH.

3BYKOBOI Pe30HAaHC.

Hab6monenne cBs3M TPOMKOCTM 3BYKa M BBICOTBI TOHA C aMIUIATYIOM M YaCTOTOM
KoJIeOaHUIA.

WccrnemoBanme  CBOMCTB  9JIGKTPOMArHUMTHBIX  BOJIH:  OTpakeHue, IIpeJOMJIeHMe,
nossipusarys, oudpaxiys, MHTephepeHIus.

Tema 3. Onmuxka

['eomeTpuueckast onTuka. [IpsiMosMHeltHOe pacipoCTpaHeHMe CBeTa B OMHOPOIHONM Cpefie.
JIyu cBera. ToueUHbBIN MCTOYHMK CBETA.

OrpaskeHne cBeTa. 3aKOHbI OTpakeHMsl cBeTa. IlocTpoeHue M306pa’keHMii B ILJIOCKOM
3epKase.

IIpenomnenne cBeTa. 3aKOHbI IIpeJOMJIEHMS cBeTa. AOCOMIOTHBIM TOKasaTesb
npesomyenus. [losHoe BHyTpeHHee oTpaxkeHue. IIpemesbHBbIN Yrojl ITOJHOTO BHYTPEHHEro
OTpa’kKeHUsI.

Hucriepcus cBeta. C0KHBIN cocTaB 6esoro cBeta. LIser.

CobOuparore ¥ pacceuBarolye JMH3bL. ToHKas JmH3a. DOKYyCHOe pacCTosiHMe U
OIITMYECKasl CMJIa TOHKOM JiMH3bI. [locTpoeHne n306paskeHunii B COOMPAIOIINX M PacCeMBaIOIINX
nuH3ax. PopMysia TOHKOI JIMH3bI. Y BeJIMUeHne, 1aBaeMoe JIMH30IA.

[Ipenesbl TPUMEHMMOCTY T€OMETPUUECKOM OITUKMA.

BonnoBas ontuka. WMuTepdepennus cBera. KorepeHTHble VCTOYHUKM. Y CJIOBUS
HaOJTII0IeHsT MaKCMMYMOB M MMHMMYMOB B MHTep(EepPeHIIMOHHOV KapTUHE OT ABYX CUH(pa3HbIX
KOTe€peHTHbBIX MCTOUYHMKOB.

Oudpakumus cBera. [IudpakumonHass pemiéTka. YoIoBuMe HaOIIOMEHUS TJIaBHBIX
MaKCMMYyMOB TIpY MaJleHNY MOHOXPOMAaTUYECKOTO CBeTa Ha AM(PPAKIMOHHYIO PEIIETKY.

IMonsipusaiius cBera.

Texuuueckme yCTpOMCTBa M IIpaKTUUYECKOe IIpMMeHeHMe: OuYKM, Jiyma, (QoToarmmapar,
MPOEKIIVIOHHBIM  anmapaTr, MMKPOCKOII, TeJIeCKOIl, BOJIOKOHHAsI OITHUKA, IUGPaKIMOHHAs
peIeTKa, HOSIPON,.

Llemoncmpayuu

[IpsamoniHetHOe pacIpocTpaHeHue, OTpaskeHue U IipejiomseHue cBeta. OnTuyeckue
MpUOOPBHI.

[TomHOE BHYTpeHHee oTpaskeHne. Mojiesib CBeTOBOIA.

WccnegoBanye CBOMCTB U300pasKeHUI B JIMH3aX.

Mopenyu MMKpOCKOIIa, TeJlecKora.

Hab6momenye untepdepeH1nu ceera.

Habmomenye mudpakiyy cBeTa.

Hab6mogenne gucnepcun cBera.

[TonyueHue crekTpa ¢ MOMOIIBIO MTPU3MBbI.

[TosryueHme crieKTpa ¢ TOMOIIBIO AM(PPAKIVIOHHON PEIIETKNA.



Ha6monenne nosasipusaimm cBera.

Vuenuueckuti akcnepumenm, n1abopamopHtuvie pabomul
Wsmepenne nmokasaTeJist MPeJIOMJIEHNS CTEKJIA.
WccnemoBanme CBOVICTB M300paskeHU B JIMH3aX.
Habmomenne mucnepcum cBera.

Pasnen 6. OcHOBBI CrienMaIbHOM TEOPUM OTHOCUTEIBHOCTH
['paHuIbl TPMMEHMMOCTY KJIACCMUECKOM MeXaHMKM. [locTysaThl CHelyaabHOM Teopun
OTHOCUTEJIbBHOCTM: MHBAapMaHTHOCTb MOJYJSl CKOPOCTM CBeTa B BaKyyMe, IIPMHLIMII
OTHOCUTEJIbHOCTY DMHIIITEHA.
OTHOCUTEIBHOCTh OMHOBPEMEHHOCTH. 3aMe/IJIeHVie BpeMeH! U COKpallleHN e IJIMHbL.
OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTUIIbI.
CBSsI13b MacChl C SHEpruei ¥ UMITYJIbCOM PEJISTUBUCTCKOM YaCTUIIbl. DHEPIus TOKOS.

Pa3pen 7. KBanToBas ¢pusuka

Tema 1. dnemenmot K6aHMOB01l ONMUKU

®otonbl. Dopmysna [lnaHka cBsI3u sHepruu (POTOHA C €ro YaCTOTOM. DHEpPrust U UMITYJIbC
(orona.

OtkpbiTe u wuccaemoBanue @orosaddekra. OmbiThi A. I'. CroseroBa. 3aKOHBI
doroaddekra. YpaBHenune ditHiTeltHa g5t porosddekra. «KpacHas rpanuiia» gporoaddexra.

Hasnenne cera. OmnbiThl 1. H. JIe6enesa.

XuMuuecKkoe JeiCcTBMEe CBeTa.

TexHMuyeckme yCTpPOICTBA M MPAKTUUECKOe MpuMeHeHue: (oTosneMeHT, (POTomaTumK,
coJIHeuHast 6aTapesi, CBeTOIMO/I.

Llemoncmpayuu

®oT03(d(DeKT Ha YCTAaHOBKE C LIMHKOBOI TIACTUHOMN.

UccnegoBanne 3akoHOB BHelTHero ¢otosgdexTa.

CaeTonuon.

CostHeuHas 6aTapes.

Tema 2. Cmpoenue amoma

Mopenbp atroma Tomcona. OmnbiTel Pesepdopna 1mo paccessHuio o -yactull. IlmanerapHast
mozenb atoma. IToctynatel Bopa. Msnyuyenue u morsiolieHne (GOTOHOB IIpM Iepexofe aTroMa C
OIHOTO YPOBHS B3HepruyM Ha Jpyrou. Bupsl crnektpoB. CHeKTp ypoBHeN SHeprum aroma
BOZIOPO/IA.

BonHoBbie cBovicTBa yactuil. BomHbr ne bpoiuis. KopmyckyasipHO-BOTHOBOI Tyaan3M.

CHOHTaHHOE U BBIHYKIEHHOE U3JTyUeHMe.

TexHMuyeckMe YCTPOMCTBA U TIpaKTUMYECKOe TMpUMEHEHMe: CIEeKTPaJbHBbIM aHaIu3
(cekTpocKkom), Jia3ep, KBAaHTOBbIN KOMIIBIOTED.

Ilemoncmpayuu

Mogens onbita Pesepdopaa.

OrnpeneneHue OaMHbBI BOJHBI Jiasepa.

Hab6monenne mMHevaTbiX CIIEKTPOB U3JTYUEHMS.

Jlazep.

Vuenuueckuii axcnepumenm, nabopamopHvie pabomawl

Habmomenne He4aToro CuekTpa.

Tema 3. Amomnoe sadpo



OKCIepuMeHTBHl, IOKa3bIBAIOIIIVIE CJIOSKHOCTh CTpoeHMsl  sizpa. OTkpbITHE
pagmnoakTuBHOCTU. OnbIThl Pesepdopma mo onpepeneHnio cocraBa pagiOaKTUBHOIO U3JTYUEHMS.
CaoricTtBa anbda-, 6eTa-, raMma-usayueHns. BivssHue paayoakTUBHOCTY Ha SKMBbIE OPraHM3MBbI.

OTKkpbITME TIPpOTOHA ¥ HelTpoHa. HykioHHas momenb sapa ['eizen6epra-lBaHeHKO.
3apsn ssmpa. MaccoBoe unciio sigpa. M30Torbl.

Anbda-pacrag. DJIeKTPOHHbBI M MO3UTPOHHBIM OeTa-pacran. ['amma-msmayueHne. 3aKOH
pPaAVo0aKTUBHOIO pacraja.

OHeprust CBSI3M HYKJIOHOB B siupe. SnmepHble cwibl. JledekT maccel simpa. SmepHblie
peakiuu. [lenenue u cuHre3 simep. SlmepHbiil peakTop. TepmosimepHbiii cuHTe3. [Ipo6iembl 1
MEePCIEeKTUBHI IAEPHON SHEPreTUKMU. DKOJOTUUYECKIME aCIeKThI SIIEPHON SHEePreTUKMA.

OnemeHTapHble YacTuiibl. OTKpbITME TO3UTPOHA. MeToabl HAGMIOMEHUST Y PerucTpanun
ajieMeHTapHbIX yacTui. DyHgaMeHTaabHbIe B3aMMOIeNCTBUSI. ENMHCTBO Gu3MuecKoii KapTUHbI
vupa. TexHMUECKMe YCTPOMCTBA M MPAKTMYECKOe MpUMEHEeHMe: NO3MMeTp, Kamepa BubcoHa,
SIIEPHBIN PeaKToOp, aTOMHast 6omMOa.

Lemoncmpayuu. CUETUMK MOHUZUPYIOIINX YACTUII.

Yuenuueckuti akcnepumenm, nabopamopuuie pabomut. VicciiegoBanme TpeKOB yacTull (1o
roToBbIM (oTOrpadusim).

Pasznen 8. DiieMeHTHI acCTPOHOMUM U aCTPOPUIUKU

Orambl  pasBUTUSL  acTpoHOMMM. IIpuKIamHOe ¥ MMPOBO33pEHUYECKOe 3HaveHue
aCTPOHOMMUIA.

Bup 3Bésguoro ne6a. Co3Besmus, IpKye 3BE3/bl, IVIAHETHI, X BUOAMMOE IBIKEHNE.

CosHeuyHas cucreMa.

Couaie. CosnHeuHast akTUMBHOCTb. Mcrounmk sHeprum CosHIIa M 3BE€3H. 3BE3NBI, UX
OCHOBHbIE XapaKTepUCTUKMU. [IuarpaMma «CIIEKTPaJibHbIA KJIaCcC - CBETUMOCTb». 3BE3IbI
[JIAaBHOM TIOC/J€J0BaTE/IbHOCTU. 3aBUCUMMOCTb «Macca — CBETMMOCTb» [IJIT 3BE3[, TIJIaBHOM
rocJieioBaTe/ibHOCTU. BHyTpeHHee cTpoenue 3B€3n. CoBpemeHHbIe TIpe[iCTaBJIeHUS O
poucxokaeHuu 1 sBostonuy CoJiHIIa ¥ 3BE3[. DTarlbl KU3HM 3BE3I,.

Mueunsin [1yts - Hama I'anaktuka. [Tonmoskenne u nBuskenme CosHia B I'aaktuke. Turbl
rajakTuk. PagyoranakTuky u KBasapbl. YépHble ObIphI B SApax raJaKTHK.

Bcenennas. Pacumpenne Bcenennon. 3akoH Xab66sa. Pasberanme ramaktuk. Teopus
Bosbiiioro B3pbiBa. PesiMkToBOE M3TyUEHMe.

Macirrabnast crpykrypa Beenmennon. MerarajakTuka.

Hepeiiéunbie mpob6ieMbl aCTPOHOMMUMA.

Vuenuueckue nabnrodenus

Hab6monenns HEBOOPY;KEHHBIM TIJIa30M C MCIIOJIb30BaHMEM KOMITbIOTEPHBIX IPUJIOSKEHUI
IJIS OIIpeesIeHNs TTOJIOKEHMSI HeOeCHbIX OOBEKTOB HAa KOHKPETHYIO IaTy: OCHOBHBIE CO3BE3AMS
CeBepHOTO MOJTYLIAPKS U SIPKUE 3BE3MbI.

Ha6monenus B Tenieckor JIyHbl, ianet, Mieunoro ITyTu.

O6oo61IaroIIee MOBTOPEHNME

Ponp ¢usukM M acTpoHOMMM B SKOHOMMUYECKON, TEXHOJOTMUYECKOM, COLMAIBLHON U
ITUYEeCKor cdepax HOedaTeJbHOCTM YeJioBeKa, pojb UM MeCTO GUSUKM M acTPOHOMUM B
COBPEMEHHOM HAay4yHOV KapTuUHE MMpa, poOJb (usMueckon Teopun B GOPMUPOBAHUN
npeAcTaBieHnit 0 GuUsMUeCcKoi KapTuHe MMUpa, MecTo (pu3nyecKom KapTUHbI MUpa B 0OIIEM pSIIyY
COBPEMEHHbBIX eCTeCTBEHHO-HAYUHbIX IIPEICTABIEHUI O IIPUPOJE.

MesxknpenmMeTHbIe CBSI3U



Nsyuenne kypca ¢usmku 6a3oBoro ypoBHsT B 11 Kjacce OCYIIECTB/ISIETCS C YYETOM
CONlepsKaTeIbHbIX MEXIIpeIMETHbIX CBSI3€M C KypcaMyM MaTeMaTUKMU, OMOJIOTUM, XUMUMU,
reorpadum U TEXHOJIOTUMA.

Mescnpedmemuovle noHsmus, CBS3aHHbIE C M3y4YEHMEM METOZOB HAYYHOTO ITO3HAHMSI:
sIBJIeHWe, Hay4dHbIM (akT, rumoresa, Gusmyeckass BeJMUMHA, 3aKOH, Teopwus, HabJtoIeHMe,
9KCIIEPUMEHT, MOJIeJIMPOBaHNE, MOJIEJb, M3MEpPEHMeE.

Mamemamuxka: pellleHre CUCTEMbl YpaBHEHMI, TPUTOHOMETpUYecKue (GYHKIMU: CUHYC,
KOCMHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO, BEKTOPbI M UX
MPOEKIMM Ha OCU KOOPAMHAT, CJOKEHME BEKTOPOB, MMPOM3BOJHBbIE 3JIEMEHTApPHBIX (GYHKIIMIA,
MIPU3HAKY TTO00MS TPEYTOJIbHUKOB, OMpe/ie/IeHN e TUIOLIAM IVIOCKUX GUTyp 1 0OBbEMA TeJl.

Buonozus: snekTpuyeckue SIBJIEHUSI B JKMBOW MPUPOAE, KosebaTesbHble IBVKEHUS B
SKUBOWM TIPUPOJE, OITMUYECKME SIBJIEHMS B SKMBOM TPUPOJIE, NENCTBUE paauMalyy Ha >KMBbIE
OpraHM3MBbl.

Xumus: CTpOEHMe aTOMOB M MOJIEKYJ, KPUCTa/UTMYECKas CTPYKTypa TBEDPIbIX Tel,
MeXaHM3Mbl 00pPa30BaHMsI KPUCTAIMYECKON PELIETKM, CITEKTPaIbHbIN aHAJIN3.

TI'eozpagus: MarHUTHBIE TOMIOCA 3eMJIM, 3ajI€5KM MarHUTHBIX Py, POTOChEMKA 3€MHOM
MMOBEPXHOCTH, TIpeicKa3aHie 3eMJIETPSICEHNIA.

Texnonozus: MAHUM 3JIEKTPOIIepeay, reHepaTop MePEeMEHHOI0 TOKA, JIEKTPOABUTATEb,
VMHIOYKIMOHHAS TI1eYb, pajap, pPaaMONPUEMHMK, TeJIeBM30p, aHTeHHa, TeinedoH, CBY-meun,
MIPOEKI[MOHHbIN aIllapar, BOJIOKOHHAS OINTHKA, COJIHEUHast GaTapes.



IIJIAHUPYEMBIE PE3VJIbTATbI OCBOEHUSA ITPOTPAMMDBI 110 ®U3NKE HA YPOBHE
CPEJHET'O OBLIET'O OBPA30BAHUSA

OcBoenne yuyebHoro mnpenmera «®Dusmka» Ha ypoBHE cpemHero obiero obpasoBaHyus (6a30BbIN
YPOBEHbB) IOHKHO 06eCIeUnTh JOCTVKEHME CeAYIOUMX JIMYHOCTHBIX, METalPeAMETHbIX U ITPeIMEeTHBIX
06pa3oBaTe/IbHbIX Pe3yJIbTATOB.

JINMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJIbTaTbl OCBOeHMsI y4yebHoro mnpeamera «Dusmka» [ODKHBI OTPasKaTh
TOTOBHOCTD U CITOCOGHOCTH OOYYAIOIIVXCSI PYKOBOACTBOBATHCSI CHOPMUPOBAHHON BHYTPEHHEN MTO3ULIVEN
JIMYHOCTU,  CUCTEMOM  I[EHHOCTHBIX  OpMEHTalMii, TIO3UTUBHBIX  BHYTPEHHUX  YOesKmeHu,
COOTBETCTBYIOIINX TPAAUIIMOHHBIM IIEHHOCTSIM POCCUIICKOTO OOIIeCTBa, paciiMpeHyue >KU3HEHHOT'O
ONbITa M ONbBITA [EATEJbHOCTM B IIPOLleCCe peajn3alyyi OCHOBHBIX HAIpPaBJIEHUN BOCIUTATETbHONM
IesATeTbHOCTY, B TOM UMCJIe B YaCTHU:

1) rpa>kAaHCKOT0 BOCIIMTaHUSI:

Cc(hOpMMPOBAHHOCTD TPAKAAHCKON IMO3UIMM OOYYAIOIIErocs] KaK aKTUMBHOTO M OTBETCTBEHHOTO
YyjiIeHa POCCUIMCKOrO OBIIECTRA;

MIPUHSITYE TPAAUIIMOHHBIX 06IlIeUeI0BeUYeCKIX I'YMaHUCTUUECKMX Y TeMOKPATUUECKUX 1IEHHOCTEN;

TOTOBHOCTDb BECTM COBMECTHYIO AESITeJIbHOCTh B MHTEpecax TPaskJaHCKOro ODOIIeCTBa, y4aCTBOBATh
B CaMOYIIpaBJIeHMM B 00pa30BaTeIbHON OpraHu3aIm;

yMeHMEe B3aMMOJEMCTBOBATh C COLMAIbHBIMMU MHCTUTYTaMM B COOTBETCTBMU C UX (QYHKUMUSIMU U
Ha3HaveHNEeM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOW ESITEIbHOCT;

2) NaTPpUOTUYECKOT0 BOCTIMTAHMSI:

chOpMUPOBAHHOCTb POCCUIICKON TPAKAAHCKON UAEHTUYHOCTH, TaTPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHNE K TOCYJapCTBEHHBbIM CUMBOJIAM, JOCTMKEHUSM DPOCCUMCKUX YUEHBIX B
06s1acT UMUK U TEXHUKMU;

3) AYyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

chOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TOBEIEHNS;

CIIOCOGHOCTh OIIEHMBATh CUTYAIMIO M TPUHUMMATb OCO3HAHHbBIE PEIIEHMUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPaBCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YMCJIE B IESITEJIbHOCTY YUEHOTO;

OCO3HaHMe JIMYHOTO BKJIaJa B IOCTPOEHME YCTOMUMBOTO OYIYIIIEro;

4) 3CTeTUYECKOT0 BOCIIUTAHUS:

3CTETUYECKOe OTHOIIEHMEe K MHUpPY, BKIIOYas 3SCTETUMKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO
(busMueckon HayKe;

5) TpymoBoro BocnuTaHus:

MHTepeC K pasjnuHbiM chepam mpodeccroHasIbHOM OesATEeIbHOCTY, B TOM YMC/Ie CBSI3aHHBIM C
busMKON M TEeXHMKOM, YMEeHMe COBepllaTh OCO3HAHHbBIN BbIOOP OymyIlel npodeccun 1 pean3oBbIBATh
COOCTBEHHbIE KM3HEHHbIE TIaHbI;

FOTOBHOCTb M CIIOCOOHOCTb K OOpas’oBaHMIO M C€aMoOOpa3oBaHMIO B 006jacTy GU3MKM Ha
MIPOTSIKEHUM BCEM SKU3HU;

6) 3K0JIOrMYEeCKOTr0 BOCIIUTAHMUS

chOpMMPOBAHHOCTb  3KOJIOTMYECKOM  KYJbTYpbl, OCO3HaHME  TJOOAJIbHOTO  XapakTepa
9KOJIOTMYECKUX ITPOOIIEM;

MJIAHMPOBAHME U OCYIIECTBJIEHME NEeMCTBUI B OKPYsKalOIel cpele Ha OCHOBe 3HaHUS Iiesiei
YCTOMUMBOTO Pa3BUTHS UeJIOBEUECTBaA;

paciiMpeHe OIbITa AEeSITeIbHOCTY 3KOJIOTMYECKOM HaIpaB/JIeHHOCTM Ha OCHOBE VMEIOIIUXCS
3HaAHUI 10 PuUsMKe;



7) e HHOCTU HaYYHOT'0 MO3HAHMS:

chOpMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
(busmueckom HayKu;

OCO3HaHME IIEHHOCTM HAay4YHOM [eSTeJbHOCTY, TOTOBHOCTb B IIpollecce WM3ydeHUs: Qusamku
OCYIIECTBJISITh MMPOEKTHYIO U MCCJIE0BATENIbCKYIO AeSITEIbHOCTb MHAMBUIYAJIbHO U B TPYIIIIE.

METAITPEIMETHBIE PE3VJIbTATbI

IlosHaBaTe/IbHbIE YHUBEPCATbHbIE YU€OHbIE AECTBUS
Ba3zoBble jiornyecKkue AeiiCTBUS:

CaMOCTOSITEJIbHO (hOPMYJIMPOBATh M aKTyaIM3MPOBaTh MPOOJIEMY, PACCMaTPUBATh €€ BCECTOPOHHE;

OIpenesisiTh LI AeSITeIbHOCTHM, 3a[1aBaTh MTapaMeTPbl ¥ KPUTEPUM UX TOCTUKEHNS;

BBISIBJISITb 3aKOHOMEPHOCTH U IIPOTUBOPEUMS B PACCMATPUBAEMbIX (DU3UUECKUX SIBJIEHUSX;

paspabaTbiBaTh IJIaH peLIeHMs MpOOJIeMbl C YYETOM aHaaM3a MMEIOIIMXCS MaTepuaabHbIX U
HeMaTepuaabHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€ST€JIbHOCTh, OIIEHMBAaTh COOTBETCTBME PE3YJIbTATOB IIEJIIM, OLIEHUBATh
PUCKM TTOCTIEICTBUI IeSITeIbHOCTH;

KOOPAMHMPOBATb ¥  BBINOJHATH pabOTy B  YCJIOBUSIX  peajbHOTO, BUPTYaJIbHOTO U
KOMOVMHMPOBAHHOT'O B3aMMO/IE/ICTBUS;

pa3BUBATh KPeaTMBHOE MBbIIIJIEHNME TIPY PeIIeHUN KU3HEHHBIX MTPOOJIeM.

Ba3oBble ucc/1egoBaTeIbCKIUE AeCTBUS:

BJIQIETh HAYYHOM T€PMMHOJIOTMEN, KJTIOUEBBIMM MTOHSATUSIMM U MeTofamu Gu3MIeckoil HayKu;

BJIQIETh HaBbIKAMM Y4eOHO-MCCIENOBATEIbCKON M TIPOEKTHON MeSTeJIbHOCTM B 00s1acTu GU3UKH,
CIIOCOGHOCTBIO ¥ TOTOBHOCTHIO K CaMOCTOSITEJIbBHOMY ITOMCKY METOIOB pellleHus 3amad (pu3nuecKoro
comepskaHusl, TPUMEHEHMIO Pa3/IMUHbIX METOIOB ITO3HAHMS;

BJAAJeTh BUIAMM [ESITEJbHOCTM IO T[IOJYYEHMIO HOBOTO 3HAHMSI, €ro WHTepIpeTalnn,
peoOpa3soOBaHMIO M TPUYMEHEHMIO B PasIMYHBIX yUYeOHBbIX CUTYalMsIX, B TOM UMCJIe TPU CO3IAHUA
yUeOHbBIX ITPOEKTOB B 00J1aCTU DU3NKY;

BBISIBJIITb TIPUUMHHO-CJIEACTBEHHbIE CBSI3M ¥ aKTyaJM3MpOBaTh 3aauy, BbIABUTAaTb TUIIOTE3y eé
pellleHNsl, HaXOOUTb apryMEeHThI IJis [OKa3aTe/lbCTBa CBOMX YTBEPXKIEHMIA, 3afaBaTh IlapameTpbl U
KPUTEPUY PeIIeHNS;

aHaIM3MPOBATh TOJYUYEHHbIE B XOJl€ pEeIIeHMs 3aJauy pe3yJIbTaTbl, KPUTUUECKM OIIEHUBATb MX
JIOCTOBEPHOCTD, ITPOTrHO3MPOBATh M3MEHEHNE B HOBBIX YC/IOBUSIX;

CTaBUTDb U (HOPMYIMPOBATh COOCTBEHHbBIE 3a7auM B 0Opa30BaTe/IbHON MEeSITETbHOCTU, B TOM UMCTIe
IpU U3yYeHun PU3NKY;

JlaBaTh OIIEHKY HOBBIM CUTYaIMsIM, OIIEeHMBATb MPUOOPETEHHBIN OIbIT,;

YMeTb [TepeHOCUTh 3HaHMs 1O (GU3MKe B MPAKTUUECKYIO 06/1aCTh JKU3HEAesTeTbHOCTH;

YMETb MHTErpMpPOBaTh 3HAHMS U3 Pa3HbIX MMPEeIMETHBIX 00IaCTel;

BbIIBUTATh HOBbBIE MIEN, IIPeIaraTbh OPUTMHA/IbHbBIE TTOIXO/IbI U PEIlIeHNS;

CTaBUTD MPOHJIEMBI U 3a7auM, JOIYCKAIOIIMe aTbTEPHATUBHbBIE PEIIEeHMSI.

Pa6oTa ¢ uHdopmanmeit:

BJIa/IeTh HaBbIKaMM TOJyYeHus MHpopmaimu (GuU3NMIeCKOro CofepsKaHus M3 MCTOUHUKOB Pa3sHbIX
TUIIOB, CAMOCTOSITEJTbHO OCYILECTBJIATb IOMCK, aHaJIn3, CUCTEMATMU3AIMIO W MHTEPIIPETAINIO
vH(opMaIMM pasIMYHbIX BUIOB U (DOPM MPECTaBIEHNS;

OIIEHMBATh JJOCTOBEPHOCTD MHMOPMAIINI;

MCIIOIb30BaTh CpencTBa WMHGOPMAIVIOHHBIX ¥ KOMMYHMKAIIMOHHBIX TEXHOJIOTMIA B peIleHNN
KOTHUTUBHBIX, KOMMYHMKATUMBHbIX ¥ OpraHU3alMOHHBIX 3aJay C coOjiofgeHneM TpebGoBaHMiA
9PrOHOMMKM, TEXHMKMU O6e30MacHOCTU, TUTMEHbI, PeCcypcoCcOepeskeHMs], MPaBOBbIX M 3TUYECKUX HOPM,
HOPM MH(POPMAaLMOHHOM 6e30I1acHOCTH;



CO37AaBaTh TEKCThl (U3MYECKOTO COAEPsKaHMSI B Pa3IMUHbIX (opmaTax C yUYETOM HA3HAYEHUS
mHpopMaMM 1 1eJIeBOM ayauTOPUM, BBIOMPAst ONTUMAJIbHYIO (hOpMY MpeaCTaBaeHs M BU3yaTU3alu.

KoMMyHMKaTHUBHBIE YHUBEPCA/IbHbIE YUe€OHbIE Ae/ICTBUS:

OCYILIECTBJISATh OOIIIeHNe Ha YpoKaxX (GU3MKY ¥ BO BHEYPOUHOM AESITEIbHOCTH;

pacro3HaBaTh MPEATIOCHITKMA KOH(MIMKTHBIX CUTYAIUI Y CMSITUYaTh KOHQJIMKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUYKY 3PEHMSI C MCIIOJb30BAHMEM SI3bIKOBBIX CPEJICTB;

MMOHMMATh Y MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM M MHIMBUAYATbHON PabOThI;

BbIOMPATh TEMATUKy M METOAbl COBMECTHBIX [EACTBUI C YYETOM OOIIMX WHTEPECOB U
BO3MOSKHOCTEN KaskAOTro ujeHa KOJUIEKTUBA;

MIPMHMMATD 1IeJIi COBMECTHOM AeSITeIbHOCTY, OPTraHM30BbIBATh M KOOPAMHMPOBATD ECTBUS IO €€
IOCTVMKEHUIO: COCTaBJIATh IUIAH MAEMCTBUM, paclpefessiTb poJiM C YYETOM MHEHUI YYaCTHUKOB,
00CYKIIaTh Pe3ysIbTaThl COBMECTHOM PabOThI;

OIIEHMBATh KavyeCTBO CBOEro BKJaJa M KaKIOTO YYaCTHMKA KOMAaHAbl B OOIIMII pe3yJbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBbIE TIPOEKTbI, OILIEHMBATh WIEM C TIO3UIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTMH;

OCYILIECTBJIATh TMO3UTUBHOE CTPAaTerMyeckoe IOBeAeHNEe B Pa3/IMUHBIX CUTYaIUSIX, IPOSIBJISATD
TBOPYECTBO U BOOOpakeHMe, ObITh MHULIVATUBHbBIM.

PerynaTuBHbIe YHUBEpCA/IbHbIE YUeOHbIE IeICTBUS
Camoopraumusanmsi:

CaMOCTOSITEJIbHO ~ OCYIIECTB/ISITb  [TO3HABATEJIbHYIO [eATEeJbHOCTh B 06jacTM GU3UKKU U
ACTPOHOMMM, BbISIBJISITh MTPO6JIEMBI, CTaBUTh ¥ (GOPMY/IMPOBAaTh COOCTBEHHbIE 3aaUl;

CaMOCTOSITEJIbHO COCTaBJISITh IVIAH PEIlIeHNs] pAaCYETHBIX ¥ KaueCTBEHHBIX 3aj1a4, IIJIaH BbIIIOJIHEHMS
MPaKTUUYECKOV pabOThI C YUETOM MMEIOIIMXCS PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U ITPeIIIOUTEeHNI;

JaBaTh OLIEHKY HOBBIM CUTYalsIM;

pacimpsaTh paMKy yueOHOTrO IpeMeTa Ha OCHOBE JIMUHBIX MTPeATIOUTEHNI;

JleJlaTb OCO3HAHHBIM BbIOODP, apryMeHTHPOBaTh €ro, 6paTh Ha ce06s1 OTBETCTBEHHOCTD 3a pellleHue;

OLIEHMBATh IIPMOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO ¥ TPOSBJAEHUIO SPYAUIMM B 00sacTv (U3MKMA, TTOCTOSTHHO
MOBBIIIATh CBOV 0Opa30BaTeIbHbIN U KYJIbTYPHbIV YPOBEHb.

CaMOKOHTPO/Ib, SMOIIMIOHAIbHBIN MHTE/IJIEKT:

JaBaTb OIIEHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTMBBI B [I€SITEJIbHOCTb, OIIEHMBAaTb
COOTBETCTBME PE3yJIbTaTOB IIEJISIM;

BJIaJleTh HaBbIKaMM II03HABATeJbHOM peduiekcuy KaK OCO3HAaHMUSI COBEpIIaeMbIX MAeWCTBUI U
MBICJIUTEJIbHBIX ITPOIECCOB, X PE3YJIbTaTOB ¥ OCHOBAHMIA;

MCITOJIb30BaTh MPUEMBI pedieKCcuM [IJisg OLIeHKM CUTYalui, BbIoopa BEPHOTO pelleHNs;

YMeTb OII€HMBATh PUCKM i CBOEBPEMEHHO MPUMHMMATD PelleHNs 0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI ¥ apryMeHTbI APYTUX [P aHaIN3€e Pe3yIbTaToOB [IesTeTbHOCTH,

MPUHUMATh Ce0s1, TOHMMasi CBOY HEIOCTATKM M JOCTOMHCTBA,

MPUHUMATh MOTUBBI ¥ apr'yMeHTbI APYTUX MPY aHa/IM3€e Pe3yJIbTaTOB [eATeTbHOCTM;

MpM3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OLIMOKM.

B mporiecce JOCTMKEHNUST TMYHOCTHBIX Pe3yJIbTaTOB OCBOEHMsI IIPOrpaMMbl 110 (GM3MKe /I YPOBHS
cpemHero oOllero o6pa3oBaHMS Yy OOYYAIOIIMXCS COBEPILIEHCTBYETCS SMOLMOHAIbHBIM MHTEJUIEKT,
MIpenosarammi chopMUpPOBaHHOCTD:

CaMOCO3HaHMsI, BK/IIOUYAIOIIEro CIIOCOOGHOCTh MOHMMATh CBOE 3SMOIMOHATbHOE COCTOSIHUE, BUIETh
HaIpaBJIeHUs Pa3BUTHUSI COOCTBEHHOW SMOIMOHAILHOM c(epbl, ObITh YBEPEHHBIM B CEOE;



CcaMOperyJIMpOBaHMsI, BKJIIOYAIOIIEr0 CAaMOKOHTPOJIb, YMEHMEe IIPUHMMATh OTBETCTBEHHOCTD 3a CBOE
MOBeJIeHNe, CITOCOOHOCTh afalTUPOBAaThCS K SMOILMOHAIbHBIM M3MEHEHNSIM U MIPOSIBJISITh TMOKOCTD, OBITh
OTKPBITHIM HOBOMY;;

BHYTPEHHE! MOTMBALMM, BKJIIOYAIOIIEN CTpEeMJIEHME K JOCTVMKEHMIO 1€ U YCIIeXy, ONTUMU3M,
VHULIMATUBHOCTD, YMEHMeE NeliCTBOBAThb MCXOs U3 CBOMX BO3MOYKHOCTEI;

SMITaTUM, BKJIIOYAOIIE/ CIIOCOOHOCTh IMOHMMATh SMOLMOHAJIbHOE COCTOSIHME OPYTUX, YUUTHIBATH
€ro Ipu OCYIIECTBJIEHUN ODOIIeHMSsI, CITOCOOHOCTb K COUYBCTBUIO ¥ COMIEPEKVBAHMIO;

COIMAJIbHBIX HABBIKOB, BK/IIOUAIOIIMX CITOCOOHOCTD BBICTPAMBATh OTHOIIEHMUS C IPYTUMU JIIOJIbMMU,
3a00TUTHCS, TPOSIBJIATh MHTEPEC U pas3pelliaTb KOH(IMKTHI.

INPEAMETHBIE PE3YVJIbTATbBI

K koniy o6yuennst B 11 Kjacce rpegMeTHbie pe3y/IbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaykaTh
c(hOpPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHWUIA:

JIeMOHCTPMPOBAaTh Ha MpuUMepax pojib U MeCcTo Gu3nku B GOpMMUPOBAHUYM COBPEMEHHOM HAayYHOMU
KapTUHbI MMpa, B Pa3BUTUM COBPEMEHHOM TEXHMUKM WM TEXHOJIOTMIA, B IMPAKTUUECKON HesTeIbHOCTU
JIIOJIeNA, 1[eJIOCTHOCTD U eIMHCTBO (M3MUeCKoii KapTUHbBI MUPAa;

YUUTBHIBATh I'PAHMULIbI TPUMEHEHUSI M3YUeHHbIX (U3UUECKUX MOJeJiel: TOUEUHBIN 3JIeKTpUUeCKUin
3apsif, JIyd CBeTa, TOYEYHBbIM MCTOYHMK CBeTa, siiepHasi MOZeab aToMa, HYKJIOHHasi MOJelb aTOMHOI'O
siIpa Mpy pelreHny GU3MYecKnx 3a7ady;

pacnosHaBaTh (Gu3MYeckue sBAeHUST (MPOLleCChl) M OOBICHSATh MX HA OCHOBE 3aKOHOB
JIEKTPOAVHAMMKM ¥ KBaHTOBOM (U3MKU: 2JIeKTpUUecKasi IPOBOAMMOCTb, TeIJIOBOe, CBETOBOE,
XUMMYECKOe, MarHUTHOE [EeUCTBUSI TOKA, B3aMMOJMENCTBME MarHMUTOB, 3JIEKTPOMArHMTHAS MHIYKLMS,
JeJICTBME€ MAarHUTHOTO IIOJISI HA TPOBOJHMK C TOKOM M HOBVSKYIIMIACS 3apsifl, 3JIEKTPOMarHMUTHbIE
KojiebaHMsI ¥  BOJIHBI, TMPSIMOJIMHENHOEe DACIPOCTpaHeHWe CBeTa, OTpakeHue, IIpeJIoOMJIeHMe,
uHTepdepeHtysi, TUGPaKIUS W TOJSIpU3alMs CBeTa, AUCIepcus cBeTa, (OTOIEKTpUUeCKuin 3derT
(boToadbdekT), cBeTOBOe JHaBjieHMEe, BO3HMKHOBEHME JIMHEMYATOro CIIeKTpa aroMa BOAOpPOJa,
eCcTeCTBeHHas M MCKYCCTBEHHAas! paiuOaKTUBHOCTb;

ONMCBHIBATh M3yUeHHble CBOMCTBA BeIllecTBa (3J7IeKTpUYeckue, MarHUTHbIE, OITUUYECKUeE,
JIEKTPUYECKYI0 TMPOBOAMMOCTb PpA3JMYHBIX Cpel) U 3JIeKTPOMarHWUTHbIe siBJeHMs] (TIPOLECCHI),
UCIIONb3Yys (u3Mueckue BeIUMUYMHBI: 3JIEKTPUUYECKMUI 3apsifi, Cujla TOKa, 3JIEKTpUUeCcKoe HarmpspKeHue,
9JIeKTpUUECKOe COMpPOTUBJIEHME, Pa3HOCTb IIOTEHIIMAJIOB, JJEKTPOABMKYIAs cwia, paboTa ToKa,
MHOYKIMS MarHuMTHOTO TMoJisg, cwia Amrepa, cwia JlopeHIla, MHIYKTMBHOCTb KaTYIIKM, SHEPTUS
3JIEKTPUYECKOTO ¥ MAarHUTHOTO TTOJIEN, TIEPUO/, ¥ YaCTOTa KoyiebaHMi B KOiebaTelbHOM KOHTYPE, 3apsif U
CuUja TOKa B TMpoOllecce TapMOHMUYECKUX 3JIEKTPOMArHUTHBIX KoyiebaHui, (GOKyCcHOe pacCTosiHuE U
ONTMUEeCKasi CUjaa JIMH3bI, NP OMMCAHUM TPABUJIbHO TPAKTOBaTh (DU3MUECKUN CMBICI MUCIOJIb3yeMbIX
BeJIMUMH, UX OOO3HAUEHMs ¥ eIVHMIIbI, YKa3bIBaTb (OPMYJIbI, CBS3bIBAIOIME NAHHYIO (U3MUECKYIO
BEJIMUMHY C IPYTUMMU BeJIMUMHAMM;

OMMCHIBATh M3y4YeHHble KBAHTOBBbIE SIBJIEHUS M IPOIIECChI, UCTONb3ysd (GuU3MUeCKue BeTUYUHBI:
CKOPOCTb 3JIEKTPOMArHMTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBETA, SHEPTHs ¥ UMITYJIbC (GOTOHA, TTePUOT,
TIOJTypacIiazia, SHeprusl CBSI3W aTOMHBIX sIJIep, TPY OMMCAHUY MPAaBUIbHO TPAKTOBATh (PU3MUECKUI CMBICIT
MCIIOTb3YEMbBIX BEJIMUMH, UX OOO3HAUEHMS ¥ eIMHMUIIbI, YKa3blBaThb (DOPMYJIbI, CBSI3bIBAIOIIME AHHYIO
(busMUecKyIo BeJIMUMHY C IPYTUMU BeJIMUMHAMMU, BHIUMCIIATh 3HaUeHe HU3NUECKON BeJTMUMHBI;

aHaIM3MPOBaTh (pu3MUYeCcKye MPOLEeCChl U SIBJIEHUS, UCTIONb3Ys (Gu3nUecKue 3aKOHbI U MTPUHITUTIDI:
3ak0oH OMma, 3aKOHBI MOC/IEJOBATEIbHOTO M Mapa/lyIeJIbHOTO COeIMHEHNS] TTPOBOAHUKOB, 3aKOH [[>KOyJIsa-
JleH11a, 3aKOH 3JIEKTPOMArHUTHOM MHIYKIIMM, 3aKOH IMPSIMOJIMHENHOTO PAaCIPOCTPAaHEHMSI CBETa, 3aKOHBI
OTpa)keHMsI CBeTa, 3aKOHbI IIpeJIOMJIEHUSI CBeTa, ypaBHeHMe ODUHINTeHa [ (oroaddekra, 3akoH
COXpaHeHUsI SHepruM, 3aKOH COXpPaHEHUSI MMITYJIbCa, 3aKOH COXPAHEeHMs 3JIEKTPUUYECKOTro 3apsiia, 3aKOH
COXpaHEeHMsI MacCOBOTO YMCJIa, TTOCTY/IaThl bopa, 3aKOH pafiMOaKTUMBHOTO PACMaja, TPy 3TOM Pa3andaTh



CJI0BeCHYI0 (hOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOoe BbIpakeHMe M YCJIOBUS (TpaHUIlbl, 00JIaCTI)
MIPUMEHVMOCTH;

OIpeneNsaTh HampaB/IeHME BEKTOpa MHAYKLMM MAarHUTHOI'O IIOJISI IPOBOJHMKA C TOKOM, CUJIbI
Awmrniepa u cuiibl JIopeHia;

CTPOUTH U OIMCHIBATh M300paskeHe, CO3IaBaeMoe IIOCKMM 3€pKaioM, TOHKOM JIMH30M;

BBIMIOJIHATh ~ SKCIIEPMMEHTbI 110 MCCAeOOBAaHMIO (PU3NYECKUX SBJEHUI U IPOLIECCOB C
MCIIOJIb30BAaHMEM TIPSIMbIX UM KOCBEHHBIX M3MepeHMi: Ipu 3ToM (opMyamMpoBaTh IMpobsiemMy/3amady u
TUIIOTE3y yYeOHOro 3KCIepMMeHTa, COOMpaTh YCTAaHOBKY U3 IMpeIjIosKeHHOrO0 060pyA0BaHMsI, TPOBOAUTD
OIBIT ¥ (OPMYJIMIPOBATDH BbIBOIbI;

OCYIIECTBJIATh TpsSIMble M KOCBEHHbIE M3MepeHus (U3MUeCKMX BEeJIMYMH, MPU STOM BbIOMpPAThb
ONTUMAJIbHBIM CIIOCOO M3MEPEeHMSI ¥ WUCIIO/Jb30BaTh M3BECTHbIE METOObl OIEHKM ITOrPEeLIHOCTEN
M3MepeHNis;

MCC/IeOBaTh 3aBUCUMOCTY (U3UUECKUX BEJIMYMH C VCIIOJb30BaHMEM IMpPSIMBbIX M3MEpPEeHUN: Ipu
9TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PMKCUMPOBAThb Pe3yJIbTaThl ITOJTYUYEHHON 3aBUCUMMOCTU (DU3NUECKUX
BEeJIMYMH B BUJe Tabymil ¥ rpadyKoB, 1es1aTh BBIBOMABI 110 pe3yJibTaTaM MCCAeqOBaHMS;

cobsoaTh TpaBwia 6e30MacHOro Tpyda IMpyM IMPOBEIEeHUM MCCAeAOBAaHMI B paMKaxX y4eObHOTO
9KCIIEPUMEHTa, YueOHO-MCC/IeOBAaTeIbCKOM ¥  IIPOEKTHOM [IeSTeJIbHOCTM C  MCIIOJIb30BaHMEM
M3MEePUTEJIbHBIX YCTPOJCTB U JJaBOpaTOPHOIO 06OPYIOBaHMS;

peliaTh PacyETHbIE 3a[auyM C SIBHO 3alaHHON (PU3MYECKOM MOJeJblo, UCIONb3ys (MU3NIECKue
3aKOHbI ¥ MPUHIUIIBI, HA OCHOBE aHa/M3a YCJIOBMS 3aJauM BbIOMpPaATb (GU3MUECKYI0 MOJENb, BbIIEIATh
(dusmueckme BeJIMUMHBI U (GOPMYJIbI, HEOOXOIMMbIE [IJIsT €€ pelleHMs], IPOBOAUTb PACUETHI U OLIEHMBATh
PeasIbHOCTD MTOJTYyYEHHOT'O 3HaUeHst (pU3NMIYECKOl BeJIMUMHBI;

peliaTh KavyeCTBEHHbIE 3aJauyy: BbICTPaMBaTb JIOTMUECKM HEMPOTUBOPEUYMBYIO  IIEMIOYKY
pacCy>kKIeHUI1 C OTIOPON Ha M3yUYEeHHbIE 3aKOHbBI, 3aKOHOMEPHOCTU U (GU3MUYECKIE SIBJIEHMUS;

MCIIOJIb30BaTh MU pellleHuy y4eOHbIX 3aJad COBpeMeHHble MH(GOPMAIlMOHHbIE TEXHOJIOTUM MJIsS
IIOMCKA, CTPYKTYPUPOBAHMsI, WMHTEpIIpeTalyuy M IpecTaBJeHus] yduyeOHOM ¥ HayYHO-IIOMYJ/ISIPHOM
mHbOpPMaIMM, TOTYUYEHHON W3 Pa3IMYHBIX MCTOYHMKOB, KPUTMUECKM aHAIM3MPOBATh IOJYUYAEMYIO
uHboOpMaIlnio;

OOBSICHITh TPUMHLMIIBI [EMCTBMS MAalllMH, HPUOOPOB U TEXHUYECKUX YCTPOMCTB, pasIMyaThb
ycJ10BUsI X 6€30I1aCHOI0 MCITOIb30BaHMs B IIOBCETHEBHOM JKU3HMU;

MIPUBOIUTH TIPUMMeEPBI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3MKOB B pa3BUTHE HAyKU, B
00BSICHEHME TTPOIIECCOB OKPYKAIOIIEro MIUpa, B pa3BUTHE TEXHUKY U TEXHOJIOTUIA;

MCIIOJIb30BaTh TEOpeTMUYEeCKre 3HaHUSI MO (GM3MKe B IOBCEOHEBHOM >KU3HU [Jis obecrievyeHust
6e30IMacHOCTM IIpM OOpallleHuu ¢ IpubopamMu ¥ TEeXHUUYECKUMM YCTPOMCTBAMM, [JISI COXPaHEHMS
3IOPOBbSI ¥ COOJTIOAEHMSI HOPM 9KOJIOTMUYECKOTO TIOBEEHNS B OKPYKaIOIIEeN CpeJie;

paboTaThb B rPYIIIIE C BBITOJHEHNEM Pa3/IMUHbBIX COIMAIbHBIX POJIEN, JIAHUMPOBATh PAOOTY I'PYIIIIbI,
palMOHAILHO pacIpeesiaTh 00SI3aHHOCTM M IIJIAHMPOBATh AESTEbHOCTh B HECTAHIAPTHBIX CUTYaLMSX,
aZIeKBaTHO OLIEHMBATh BKJIAJ, KaXKIOr'0 U3 YUYACTHMKOB I'PYIIIIbI B PellleHre paccMaTpuBaeMOli POGIeMbI.
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DyteKTpoHHbIE HU(PPOBHIE
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Bcero U3ydeHus
paboThI paboThI pecypchbl

1 ITocTostHHBIE MarHUTBI U UX 1 %09 bubmoreka HOK
B3aMMOIIeVICTBIE. https://m.edsoo.ru/ff0c9778
MaruutHoe nosie. Bextop

2. MarHMTHOM MHOYKUMN. JIviHum 1 4.09
MAarHUTHOM VHIYKLIUU
MarunuTHOe 110j1e IPOBOJHMKA C

3 TokoM. OnbIT DpcTena. 1 6.09 bubmmoreka LIOK
BsaumopeiicTBue MpoBOIHMKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHast pabora «/3yuyeHne

4. MaFHIfTHOI;O HO)I')IH KaTYLLIKI/IyC 1 1 10.09 Bubmiorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM>»

5 HercTBYe MarHMTHOrO MOJIS Ha 1 11.09 bu6mmoreka LIOK
MpoBOHMK ¢ TokoM. Cuia Amrepa. https://m.edsoo.ru/ff0c9acO
JlabopatopHast paborta

6. «UccnepoBanne nencTBUs 1 1 13.09
MMOCTOSTHHOT'O MarHuTa Ha paMKy C
TOKOM»

IeiicTBME MarHMTHOTO IIOJIS Ha

- IBVDKYITYIOCS 3apsiKEHHYIO 1 17.09 bu6mmoreka IIOK
yactuiry. Cusa Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JlopeHiia

8. DJIEKTPOMAarHUTHAS UHIYKIIVS. 1 18.09



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

[ToToK BEKTOpa MarHUTHOMN
vHayKuyn. D1C MHIyKIMNu. 3aKOH
9JIEKTPOMAarHUTHOM MHAYKLINA
dapanes

10.

11.

12.

13.

14.

Pemntenmne 3amau

JlabopaTopHast paboTta
«HccnenoBanne siBjieHMS
9JIEKTPOMAarHUTHOM UHITYKIIAM»

WHOyKTUBHOCTD. SB/IeHNe
camonHaykuym. D1C
CaMOMHIYKIMA. DHEPIUs
MAarHUTHOTO ITOJIST KaTYIIKY C
TOKOM. OJIEKTPOMAarHUTHOE T10JIe

TexHMUyecKe yCTPoCTBa U UX
MpUMeHeHMe: TIOCTOSTHHbIe
MAarHuTbl, 3JIEKTPOMArHUThI,
3JIEKTPOABUTATEIb, YCKOPUTEIN
3JIeMEHTapHbIX YaCTUII,
VHIYKIMOHHAS TTeYb

TexHuUeckue yCTponcTBa u ux
MpUMeHEHME: TTOCTOSTHHbIE
MarHuThbl, 3JIEKTPOMAarHUThI,
3JIEKTPOJIBUTATEJTb, YCKOPUTENU
9JIeMeHTapHbIX YaCTHII,
VHIYKIMOHHAS 1eUb
O6o6miaromii ypok «MaruutHoe

mmosie. OJIeKTPOMAarHUTHasT
VHIYKIVST»

20.09

24.09

25.09

27.09

1.10

2.10

bubmoreka HOK
https://m.edsoo.ru/ffOcal 50

bubmoreka HOK
https://m.edsoo.ru/ff0ca600

Bbubmmoreka HOK
https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

15.

Pemntenmne 3amau

4.10

16.

17.

Konrponbhast paboTa 1o reme
«MarauTHoe 1orJie.
OJIeKTpOMarHuTHasE MHIYKIMAS»

CBO6GOIHbIE MeXaHNYeCcKue
KoJIeOaHms.

15.10

16.10

Bubmmoreka HOK
https://m.edsoo.ru/ff0cad58

bubmoreka HOK
https://m.edsoo.ru/ff0Ocaf06

18.

I'apmoHnueckue KojaebaHmsI.
YpaBHEHME rapMOHUYECKIUX
Kone6annit. [IpeBpaliienne sHeprum

18.10

19.

JlabopaTopHast paboTta
«HUccnegoBanne 3aBUCUMOCTH
repropa MajIbIX KoyiebaHui rpysa
Ha HUTY OT IJIMHBI HUTU ¥ MACChI
rpysa»

22.10

20.

KonebarenbHbI KOHTYD.
CBobGOAHbIE 3JIEKTPOMATrHUTHbIE
KOJIe6aHMS B MAea/IbHOM
KoJie6aTeIbHOM KOHTYpe.

23.10

Bubmmorexka IOK
https://m.edsoo.ru/ff0cb820

21.

22.

23.

AHaJ'IOI‘I/IFI Mexmy MeXaHM4YeCKMMU
u BHEKTpOMaI‘HI/ITHbIMI/I
KOJIeOaHUAMM

®opmyita TomcoHa. 3akoH
COXpaHeHUsI SHePrUU B UIeaIbHOM
KoJiebaTeJIbHOM KOHTYpe

IIpencraBiieHye o 3aTyXarOIINX
KoiebaHusax. BeiHyKoeHHbIe
MeXaHuueckue KojsebaHns.

25.10

29.10

30.10

bubmmoreka LIOK
https://m.edsoo.ru/ffOcb9c4

bubmmoreka LIOK
https://m.edsoo.ru/ffOcbb86

24.

Pe3onanc. BeiHyskeHHbIe

1.11



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

3JIEKTPOMAarHMUTHbIE KoJiebaHus

25.

26.

27.

ITepemeHHBIN TOK.
CunyconmabHbIN TIepEMEHHBIA
TOK.

MoIHOCTb ITepeMeHHOro TOKa.
AMIUIMTYIHOE U IeMCTBYIOIIee
3HAUYeHMe CUJIbI TOKA U HaIPSKeHUS

Tpanchopmatop. ITponssoacTso,
nepezgayva 1 oTpebyieHne
3JIEKTPUUECKON SHEePTUN

5.11

6.11

8.11

Bubmmoreka HOK
https://m.edsoo.ru/ff0cbd34

28.

Y CTpoNCTBO 1 MPaKTUUECKOe
MIpUMEHEHME 3JIEKTPUIYECKOTO
3BOHKA, TeHepaTopa epeMeHHOTO
TOKa, JIMHUI 3JIeKTporepenayd

12.11

Bubmorexka IOK
https://m.edsoo.ru/ff0cc324

29.

DKOJIOTMYeCcKe pUCKU TIpu
MIPOM3BOACTBE JIEKTPOIHEPTUM.
KynbTypa ncnonb3oBanmst
9JIEKTPO3HEPTUY B MOBCEIHEBHOU
SKUBHU

13.11

30.

MexaHnueckye BOJIHbI, YCIOBUS
pacnpoctpanennst. [lepuop,
CxopocTh pacrpoCTpaHeHUs U
JIJTMHA BOJIHBI

15.11

bubaoreka IIOK
https:/m.edsoo.ru/ffOcca’54

31.

32.

HonepequIe " IpoaoJIbHbI€ BOJIHbBI

Pemenne 3amau. ITonepeunsie u
PO OJIbHBIE BOTHBI

26.11

27.11

33.

3ByK. CKopoCTh 3ByKa. ' pOMKOCTh
3ByKa. BeicoTa ToHa. Tem6p 3ByKa

29.11

Bubmmoreka LIOK
https://m.edsoo.ru/ff0cccOc



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

DJIEKTPOMAarHUTHBIE BOJIHbI, UX

Bubmmoreka HOK
34. { il 3.12
CEOMCTBA I CKOPOCTD. THKAMA https://m.edsoo.ru/ffOccfe0
9JIEKTPOMAarHUTHBIX BOJTH
35. Pemenne 3amau. BoyHbl. 4.12
36, [TpyHIMITBI PagMOCBSI3U U 6.12
TeJIeBUIEHNS.
27 PasButie cpencTs cBSI3N. 10.12
Pannosnmokaimsa
28 KonTtposnbHas pabora «Kosebauus u 1112 bubmmoreka IIOK
) BOJIHBI» ' https://m.edsoo.ru/ff0cc6f8
[TpsitMmosMHeTHOe pacIpocTpaHeHue
%9 CBeTa B OMHOPOIHON Cpefe. 13.12 bubmoreka HOK
' ToueuHblil UCTOYHUK cBeTa. JIyu ) https://m.edsoo.ru/ff0cd350
cBeTa
40 OrpaskeHne cBeTa. 3aKOHbI 17.12 bu6mmoreka IIOK
' OTpa’keHUsI CBeTa. ’ https://m.edsoo.ru/ff0cd4e0
Al [TocTpoenne n3o06paskeHNI B 18.12
TIJIOCKOM 3€epKajie
42 [Ipenomnenue ceeta. [lomHoe 20.12 bu6mmoreka IIOK
' BHYTpEHHee OTpaskeHue. ' https://m.edsoo.ru/ffOcd7f6
43, [IpenenbHbIM YTOJ TOTHOTO 24.19
BHYTPEHHETO OTpaykeHUsI
m JlabopatopHas paborta «l/i3smepeHue 95 12
MTOKAa3aTeJsist PeJIOMJIEHMSI CTeKJIa»
JInnspl. @opmyJsia TOHKOI JIMH3HI.
bu6 OK
45. YBenuuenue auH3bl [locTpoeHne 27.12 uomorexa [}

MU300paskeH! B JIMH3E.

https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

JlabopaTopHast paboTta

Bubmmoreka HOK
46. u 7 10.01
(YICCICROBAMNE CBONCTD https://m.edsoo.ru/ff0cddle
1300paskeHNi1 B JIMH3AX»
47 Hucnepcus ceeta. CI0KHBIN COCTaB 14.01
6esioro cseta. lser
J1a6 6
48, abopaTopHast paboTa 15.01
«Hab6ogenne gucmnepcum cBeta»
u .
49, HTepdepeHIMs CBeTa ,HMQ)?&KLU/ISI 17.01
cBera. [IndpakiMoHHas peieéTka
50. [TonepeyHOCTb CBETOBBIX BOJIH. 21.01
bubmoreka HOK
51. I1 22.01
OJIPMSALII CBeta https://m.edsoo.ru/ff0ced22
O eckue 60
52 cr;wc[::"[c;:; I/IHPZIJIOBPI/:[ ix 24.01 Bubmorexa [IOK
AR Y ' https://m.edsoo.ru/ff0cf02e
6€3011aCHOrO IIPUMEHEHMS
I'pa e ocC
53 PaHUIIbI npniw HUMOCTHU 28.01
KJIaCCMUYeCKOU MexaHuKu 1
! .
4 OCTYJIaThl CIIeLaIbHOW TeOPUM 29.01
OTHOCUTEJIbHOCTU
OTHOCUTEIbHOCTD
55 OLHOBPEMEHHOCTH. 3aMelJIeHye 31.01 Bubmrorexa [IOK
' AAHOBP - SaMEA ' https://m.edsoo.ru/ff0cf862
BpEMEHM U COKpallleHN e IJIMHbI
JHe C
56, Heprus u ]/IMI'Iy;IIb 4.02
PEeNSITUBUCTCKON YaCTUIIBI.
CB43b MaccChl C 3Hepruen u
57. P 5.02
MIMITYJIbCOM.
58. DHeprus noxosl. Pellienne 3agau 7.02 Bbubmmoreka HOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

https://m.edsoo.ru/ffOcfa42

Konrponbphas pabora «OnTuka.

59 OCHOBBI CIIelaaIbHOM TeopUn 11.02 Bubmrorexa [IOK
) . b ) https://m.edsoo.ru/ff0cfc68
OTHOCUTEJIbBHOCTU»
60. ®oronsl. Dopmyita ITnanka. 12.02
61, OHeprust U UMNYJbC PoToHa. 14.02
Pemntenne 3amau
O
o | e iy Bromea X
. T kTta. OmbIiTel A. T'. .
https://m.edsoo.ru/ffOcf6£0
CroseToBa
bubmoreka HOK
63. 3 . 26.02
AKOHBL poTOOpPeKTa https://m.edsoo.ru/ffOcfe16
YpaBHeHMe DUHILTEWHA IJIsT
64. dorosdbdekra. «KpacHas rpanniia» 28.02
dbotoaddekTa
.0 I1. H.
65 ﬁzzze::ae C)];IiTManezZ)Teb I elCcTBIe 4.03 Bubmiorexa LOK
' AeBa: s ’ https://m.edsoo.ru/ffOcffc4
cBeTa
TexHuueckme yCcTpoicTBa u
66 IIPaKTUYECKOe IIPUMEHEHNE: 5 03 bubaoreka IIOK
' doTosneMeHT, POTOHATUNK, ’ https://m.edsoo.ru/ff0d015e
coJiHeuHas1 6aTrapesi, CBeTOIMO/
67, Pertienne 3amau no Telvie 703
«DJIeMeHTbI KBaHTOBOM ONTUKM» 1
68 Pemnieune 3amau mo treme 11.03 Bubmmotreka LIOK
) «DJIeMeHTbI KBAHTOBOM ONTUKU» 2 ) https://m.edsoo.ru/ff0d04a6
6. Mognenbs atoma TomcoHa. OnbIThI 12.03

Pezepdoppa 1o paccessHuIo o-



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

YacTuil.

70. ILranerapHasi MOze/Ib aTOMa 14.03
Bubmmoreka HOK

71. Mocrynarsi Bopa 18.03 https:/m.edsoo.ru/f0d0302
W3nyuenne u norJionieHne GOTOHOB
TIpY TIepexojie aToMa C OJTHOTO bubmmoreka IIOK

72. . 19.03
YPOBHSI 3HEPTUM Ha Apyrou. Bumbl https://m.edsoo.ru/ff0d091a
CIIEKTPOB
BosHOBBIE CBOMCTBA YaCTHII.

73, Bosusl me bponis. ) 21.03
KopnyckynsipHO-BOJIHOBOU
Iyaau3M.

74, CnoHTaHHOE U BBIHYKIEHHOE 25,03 bubmoreka HOK
U3TyueHne https://m.edsoo.ru/ff0dOafa

bubmmoreka LIOK

75. OTKpbITHE PAAMOAKTUBHOCTH. 26.03 htps://m.edsoo.ru/ff0dOata
OmnbiTel Pesepdopaa mo

76. OHpe,ELeJIeHI/III;(i;OIZi‘LaBa 28.03 Bubmrorexa [OK

https://m.edsoo.ru/ff0d0ca8
PagMOaKTUBHOTO U3JTyYEHUS
CaoricTBa anbda-, 6eTa-, ramma-

77 usnydenus. Bnusame 1.04
PagMOaKTUBHOCTM Ha KUBbIE
OpraHM3MbI
OTKpbITHE TPOTOHA ¥ HEUTPOHA.

78, Usorormbl. Anbda-pacria. 204 bu6mmoreka IIOK
DJIEKTPOHHBIN U MTO3UTPOHHBIN https://m.edsoo.ru/ff0d0fd2
6era-pacrnag. ["'aMmma-usnyueHme

79. OHeprus CBSI3M HYKJIOHOB B SIAAPeE. 4.04



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

80.

SAnepHbie peakuyu. SAnepHbin
peaxTop.

15.04

81.

82.

83.

ITpo6ieMbl, HEPCIIEKTUBBI,
9KOJIOTMYECKIe acIeKThl SIIepPHOU
SHEPreTUKNU

BHEMEHTaprIe YaCTHUIbI. OTKpI)ITI/Ie
IMO3UTPOHA.

Metoab! HabIIOIeHNs U
perucTpaiyu 3JeMeHTapHbIX
yacTull.

16.04

18.04

22.04

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmoreka HOK
https:/m.edsoo.ru/ff0d1356

84.

Kpyribiin cron «DyHnameHTaIbHbIE
B3aumomenctsusa. EnuHcTBo
busmyeckon KapTUHBI MUpa»

23.04

85.

DTarnbl pa3BUTUS aCTPOHOMMUM.
IIpuknagHOE M MMPOBO33PEHUECKOE
3HaueHue acTpoHomuu. Bup
3Be3mHOro HebGa. Co3Be3mus, ipKue
3BE31bl, IIJIAHETHI, X BUIUMOE
nBskeHue. CojTHeUYHast CHUCTeMa

25.04

Bubmmorexka IOK
https://m.edsoo.ru/ff0d0e38

86.

87.

88.

Counune. CoysiHeuHast aKTUBHOCTD.
NcTtounuk sueprum CosiHIIa U 3BE3],

3B€3MbI, X OCHOBHbIE
XapaKTePUCTUKU. 3BE3IbI IJIABHOU
1oCJIeIOBaTe/IbHOCTU. BHyTpeHHee
CTpO€eHNe 3BE3]I.

CoBpeMeHHbI€e ITPEeICTABIEHNS O
MIPOUCXOKIEHUN U SBOJIIOLIN
CoJHIIa U 3B€3],

29.04

30.04

2.05



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

89.

90.

Mneunbsi [IyTp — Hama
I'amakTuka. ITonoxkenue u
nBmkeune Coinuna B ['amakTuke.
IlanakTyku. YepHble ObIpbI B SApax
raJlaKTUK

Bcenennasi. Pas6eranme rajakTuk.
Teopus boJbiiioro B3pbiBa.

6.05

7.05

91.

92.

93.

94.

95.

PenukToBOE n3yueHue.
MertaranakTtuka. HeperiienHblie
Mpo6JIeMbI ACTPOHOMMUM

KonTposnbHas pabora «DjieMeHTbI
aCTPOHOMUMU U aCTPOPUIUKM»

O6o61arommin ypok. Posb ¢pusnkn
M ACTPOHOMUYM B SKOHOMUYECKOIA,
TEeXHOJIOTUYECKOM, COIMATbHOM U
STUYECKON chepax IesTeTbHOCTA
yeyioBeka

O6o61marommit ypok. Posib 1 Mmecto
(U3MKYU U aCTPOHOMMUM B
COBpPEMEHHOM Hay4YHOU KapTUHE
Mupa

O6o6miatommit ypok. Posb
busmueckomn Teopun B
dbopMupoBaHMM IPEACTABIEHUI O
(busmueckon KapTuHe Mupa

9.05

13.05

14.05

16.05

20.05

96.

O6o6m1arommii ypok. Mecto
(dbu3MUYeCcKoi KapTUHbI MUpa B
00611IeM PSITY COBPEMEHHbBIX

21.05




€CTeCTBEHHO-HAYYHbIX
MIpeICTaBJIEHNI O TIPUPOLE

PesepBHbli1 ypok. MarHuTHoe mose.

97. 1 23.05
OJIeKTpOMarHuTHasE MHAYKIINS
PesepBHbiii ypok. OnTrka. OCHOBBI

98. CIlelabHOM TeOpUn 1 27.05
OTHOCUTEJIbHOCTU
Peszepubiit ypok. KBanToBas dusuka.

99. SJIeNII)EHTbIS;I:ZTpOHOMI/II/I " ! 1 28.08 Bubmuorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpopu3nKu
OBIIEE KOJIMYECTBO YACOB I10 99

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784
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