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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpPOBHS Ha YPOBHE CpEIHEro 0O0IIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbX B DT'OC COOQO, a Takxke ¢ yu€ToMm deaepanbHOn
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLICTIIIMY TpernoiaBanus yueoHoro npeamera «Pusnkay B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit denepanuu, peaqu3yOIMX OCHOBHBIC
00pa30BaTeIbHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1O (puU3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTUHBI MUpa oOyvaromuxcs 11 kinacca nmpu o0yyenuu ux pusmuke Ha 6a30BOM YpOBHE
HAa OCHOBE CHCTEMHO-AESATENIbHOCTHOrO mnoaxona. IIporpamMma mo ¢u3MKe COOTBETCTBYET
tpeboBanusM @I'OC COO K IIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METAlpPEIMETHBIM
pesyabTataM OOYy4YeHHs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peau3alld MEXKIPEIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HAyYHbIMU y4eOHBIMU IpeaMeTraMu. B Hell ompexpenstorcs
OCHOBHBIE I[eIM M3y4YeHUs (U3HKU Ha YPOBHE CpeIHEro ooOiiero oOpa3oBaHMs, MIAHUPYEMbIE
pe3yIbTaThl OCBOSHHS Kypca (PU3UKHU: TUIHOCTHBIC, METAaIpeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o (pu3mKe BKIIOYAECT:

® [UIaHUpPYEMbIC pe3yJbTaThl OCBOCHUS Kypca PU3UKH HAa 0A30BOM ypOBHE, B TOM UHUCIIE

MpeIMETHBIC PE3yIbTaThI MO roJIaM O0yUeHUS;

e cozaepxanue yueOHoro npeamera «Pusnkay mo rojgaM o0ydeHusl.

®u3rKa Kak HayKa o0 HauOoJjee O0IIUX 3aKOHAX MPUPOIbI, BEICTyIas B KauecTBE Yy4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIH BKJIaJ B CUCTEMY 3HAHUI 00 OKpY’)KalolieM MHpE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMHA Ui E€CTECTBEHHO-HAYYHBIX YYEeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHeEH, Ouosiorueit, gusnueckoil reorpadueil u acrpoHomueil. Mcrnonp3oBaHre U aKTHBHOE
npUMeHeHHe (pU3NYecKrX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOT Ui
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MaTepUajoB C
3a/laHHBIMU CBOMCTBaMHU U Apyrux. M3ydyenue ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B OPMUPOBAHKE
€CTeCTBEHHO-HAYYHOM KapTHHBI MHUpa oOydaromuxcs, B (OpMHUpOBaHHE YMEHUH NPUMEHATh
HaYYHbII METOJ] TO3HAHUS ITPH BHIMOJIHEHUH UMHU Y4€OHBIX UCCIICOBAHUM.

B ocHoBy kypca pusuku 11t ypoBHS CpeiHEero 0011ero 00pa3oBaHUs MOJIO0XKEH Pl UJICH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SBIISETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCeX pa3ziesioB (PU3MKH, BKIIOUAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBEeTCTBUM C HEl MaTepuan Kypca U3k oObeJUHEH BOKPYT
¢usnueckux Teopuil. Beaymmum B Kypce sBisiercs (OpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus mpeanosiaraeT UCIOiIb30BaHUE TYMaHUTapHOTO
noTeHnuanta Gu3nueckoi HayKHu, OCMBICIIEHHE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npenmnosaraet 3HakOMCTBO € ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNH U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocusayuu peaansyercs MOCPEACTBOM BBEIACHHS 3JIEMEHTOB COZIEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkke 00CyKAeHUs po0IeM palioOHaIBHOTO MPUPOIOTIOIb30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

Ctep)XHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha ypPOBHE CpEIHEro oomiero oOpa3oBaHMS
SBIISIOTCS  (U3MUecKkue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUNA O CTPYKTYpe IMOCTPOCHHS



¢usuueckoil Teopuu, poiau (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HaY4HBIX SIBJICHUH U NIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pean3yeTcs Mpexae BCEro 3a CUéT
OpraHu3alluy SKCIIEPUMEHTAILHON JEATeNbHOCTH oOydaromuxcs. [l 6a30Boro ypoBHs Kypca
(GU3UKU — 3TO UCHOJIB30BAaHUE CHCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB MU
7a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (usnke oOBEAMHEHBI B OONIUH CIHCOK
YUEHHUECKUX NPAKTUYECKUX padoT. BelgeneHune B ykazaHHOM IepeyHe J1adopaToOpHBIX pador,
IPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYILIECTBIISIETCS YYaCTHHKaMH 0Opa30BaTENIbHOTO
npolecca UCX0sl U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieunBaeTcsi OBJIAZICHHE OOYYaIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY OIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHuE yJenseTcs peleHUI0 pacu€THBIX U KadecTBEHHbIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3a/1a4M C SIBHO 3a/laHHON (pr3HuecKol MOJeNblo,
MO3BOJIAIOIINE IPUMEHATh U3yUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3zeiia Kypca,
TaKk W MHTErpUPYsl 3HAHUA U3 pa3HbIX pa3fenoB. Jlisg KauyecTBEHHBIX 3a/ad MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3NYECKUX SBJICHUM M MPOLECCOB B
OKpY’Karollel JKu3HHU, TpeOylomue BbIOOpa (QU3MUECKOW MOAETM A CUTyalMH MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
obecrieyeHnIo yueOHOro npoiecca 6a30Bbli ypoBEHb Kypca (PM3UKU Ha YPOBHE CPEHETO 00IEro
00pa30BaHus JIOJDKEH U3ydaThCsl B YCJIOBUSAX MPEIMETHOrO0 KaOuHeTa (PU3MKHM UM B YCIOBHSIX
MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO LUKIa. B kabunere pusuku
JOJDKHO OBbITh HEoOXoauMoe J1abopaTOpHOE OOOpYyJOBaHUE [JIsl BBIIOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHU4eCcKuX NpakTHIeCKUX paboT U JEeMOHCTpAllMOHHOE 000py10BaHHE.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C MPHHLUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTH M 00ecrevyrBaeT MOCTAaHOBKY NMEPEYUCIIEHHBIX B MPOrpaMMe IO
¢u3MKe KIIOYEBBIX JEMOHCTpAlUil AJis HUCCIIEOBaHMSI M3y4aeMbIX SIBJICHHI M IPOIIECCOB,
HMIUPHYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YUYEHHUECKUX MPaKTHUECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M 00ECIeYMBAETCSl B pacuéTe OJHOI0 KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBI J1TaOOpPaTOPHOrO OOOPYJIOBaHUS JOJDKHBI OBITH
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(PPOBBIX NMPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUE U(PPOBBIX 1aOOPaTOPHil.

OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001IIEM 00pa30BaHUU SABISIOTCS:

e (dopMUpOBaHHE HMHTEpEca W CTPEeMJICHHUS OOydaroluxcs K HayYHOMY H3YyUEHHUIO MPHUPOJBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TPEACTAaBIEHUI O HAy4yHOM METOA€ IO3HaHusiA U  (QOpMHUpOBaHUE
HCCJIEIOBATENILCKOTO OTHOIICHUS K OKPY>KAIOLIUM SIBICHUSM;

e (GopMHpPOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHUsI OCHOB CTPOEHUS MaTEPUH
U (yHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (GopMUpOBaHME YMEHUU OOBSICHATH SIBICHUS C HCIOJb30BAHHEM (U3NYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeIbCTB;

e (QopMHpOBaHUE TPEACTABICHUN O PO (PU3UKHU JAJISI Pa3BUTUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JlocTikeHue 3THX Leiel o0ecreunBaeTcsl pelieHHeM CIISAYIONIMX 3a/1a4 B MPOLIECCe N3YUYEeHUS
Kypca (U3UKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHMsL:



e MpuOOpPETEeHHE CUCTEMbI 3HaHUI 00 00LTNX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYass MEXaHUKY, MOJEKYJSpHYIO (PU3MKY, 3JEKTPOJUHAMUKY, KBAaHTOBYIO (U3HUKY HU
AJIEMEHTHI aCTPOPU3UKH;

e (GopMUPOBaHHE YMEHUN MPUMEHSITh TECOPETHUECKHE 3HAHUS Ui OOBACHEHUS (PU3MUECKHUX
SBJICHUU B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHU B IOBCETHEBHOM KU3HU;

® OCBOGHHE CHOCOOOB pEIICHUs PA3IUYHBIX 33/1ay C SIBHO 3aJaHHON (DHU3MUYECKON MOJEINblo,
3aja4, MOJPa3yMeBAIOIINX CaMOCTOSITENIbHOE CO3JaHuE (PU3NYECKOW MOJENH, aJeKBaTHOMN
YCIIOBUSIM 3aJ1auu;

e [OHUMaHUWE (HU3UYECKUX OCHOB M MPHUHIUIOB JACHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOILYIO CPELy;

® OBJAJEHHE METOJAaMH CaMOCTOSATEIILHOTO ITUIAHUPOBAHUA M TPOBEICHHS (U3NIECKUX
HKCIEPUMEHTOB, aHAIW3a W HMHTEPIpEeTalud HHOOPMAIMH, ONpPEIeNCHUS IOCTOBEPHOCTU
IIOJIy4YE€HHOT'O pe3yJIbTara;

® CO3/1aHHE€ YCJIOBHM Ui PAa3BUTUS YMEHUH MPOEKTHO-HUCCIIENOBATENbCKON, TBOPUYECKOM
JESITEIIbHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEeHb) Ha YPOBHE CpelHEro oOmiero odpazoBaHUs
otBoauTcs 136 yacos: B 10 kiacce — 68 yacos (2 4aca B Henento), B 11 kinacce — 68 yacos (2 yaca
B HEJIEINIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JelaeT BBIOOp MpoBelAeHHsS 1a00paTOpHBIX padboT u
OTIBITOB C YUYETOM UHIUBUAYATIbHBIX 0COOEHHOCTENH 00yJatOIIUXCSl.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHero oOmero odpazoBaHUs
(6a30BBIf  ypOBEHB) JIODKHO  OOECHEYUTh  JIOCTHIXKEHHE  CICAYIOMIUX  JIMYHOCTHBIX,
METaNpPeMETHBIX U TTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOEHHS yueOHOro mnpeaMera «DHU3MKa» JOKHBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYy4arolMXCsl pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAli, MO3UTUBHBIX BHYTPEHHHUX
yOeXIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEeCTBa,
paCIIMPEHHUE KU3HEHHOIO OIBITa U OIBbITa AEATEIBHOCTH B IPOLECCE PEAM3alUA OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHUS:

Cc(OPMHUPOBAHHOCTh  TPAXKJAHCKOM TO3MLIMU  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOro 00IIeCTBa;

NPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKMX TI'YMaHUCTHUECKUX M JEMOKpPAaTHUYECKHX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TI'Pa)kJIaHCKOTO OOIIECTBa,
y4acTBOBATh B CAaMOYIPABICHUU B 00pa3oBaTeIbHON OpraHU3aliu;

YMEHHE B3aMMOJEHCTBOBATh C COLMAJIbHBIMM HMHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NAaTPHOTHYECKOTO BOCTTUTAHUS

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaKIAHCKON UACHTUYHOCTH, TAaTPHUOTHU3MA;



[IEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM POCCHICKUX
y4EHBIX B 0071aCTH (DU3UKU U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTHPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

OCO3HAHKE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOHYMBOTO Oy IyIIero;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHONICHHE K MUPY, BKJIIOYAsl ICTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIETO
(bu3MYeCcKOi HayKe;

5) Tpy10BOro BOCIIMTAHUS:

MHTEPEC K pa3ingHbIM chepam mpodhecCHOHATBLHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3uKON M TEXHHKOW, YMEHHE COBEpILIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun u
peanr30BbIBATh COOCTBECHHBIC JKU3HCHHBIC IIJIAHBI,

TOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHMIO U caMO0OpazoBaHUIO B o0jacTu (U3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh JKOJOTHYECKOW KYJIBTYypbl, OCO3HAaHHE TJO0AILHOTO XapakTepa
9KOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHUE U OCYILECTBICHUE ICVCTBUI B OKPYKAOLIEH Cpe/le HA OCHOBE 3HAHUS LEIeH
YCTOWYMBOTO Pa3BUTHUS YESIIOBEUCCTBA;

pacuiMpeHre OmbITa JEATSIPHOCTH 3KOJOTMYECKOW HANpPABICHHOCTH Ha OCHOBE
UMCIOIUXCS 3HAHUI 10 (PU3HKe;

7) HEHHOCTH HAYYHOT0 TMO3HAHMS:

c()OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HPU3HUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH JIeATeIbHOCTH, TOTOBHOCTh B MPOIECCe M3YUYCHHs (PU3UKU
OCYIIECCTBIISATH IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIIPHOCTh MHIUBH/IyaTbHO U B TPYTIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIC YHHBeEPCAIbHbIE YUeOHbIE NeHCTBUSA
ba3oBble JJornueckne aeicTBUs:
CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyalIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPEAENATH LENN IEATENIbHOCTH, 33/1aBaTh [MApaMETPbl U KPUTEPUU UX JOCTHKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3NUECKUX SBICHUSX;
pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
W HEMATEPHUAIIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHMBATh COOTBETCTBHUE PE3YJbTATOB LIEIISIM,
OLICHUBATh PUCKU MTOCIEACTBUM IEATEIBHOCTH;
KOOPJMHHUPOBAaTh M BBINOJHATH pabdOTy B YCJIOBUAX peajlbHOro, BUPTYaJIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPoOIeM.
ba3zoBble uccieaoBarejibckue JeMcTBUS.
BIIAACTH HaquOﬁ TepMHHOHOFI/Ieﬁ, KIIDYECBBIMU IIOHATHUSIMU U METOdAaMU CbI/ISI/I‘—IeCKOﬁ
HayKH;
BJIaJICTh HAaBBIKAMU y4€OHO-MCCIIEOBATEIBCKOM U MPOEKTHOM NEATENLHOCTH B 00JacTh
(bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJOB PEIICHHS 3aa9
(U3UYECKOTO CONIep KaHusl, TPUMEHEHUIO Pa3IMYHBIX METOI0B ITO3HAHUS;



BJIaACTb BUAAMHU ACATCIBHOCTH IO MOJYUYCHHUIO HOBOI'O 3HAHUSA, €r0 HMHTCPIPCTALHNU,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYallUsX, B TOM YHCIIE MPU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BbBIABJIATE HNPUYUHHO-CICACTBCHHBIC CBSA3M U AKTyaJIM3WpOBATh 3aJady, BbIJABUI'ATb
THUIIOTE3Y eé pPeIICHUA, HAXOAUTh apryMCHTBI AJId JOKa3aTCJIbCTBA CBOUX yTBep)KI[eHHfI, 3a4aBaTb
napaMeTpbl U KPUTEPUU PEIICHHUS;

aAHAJIM3UPOBATH MOJTYUYCHHBIE B XO/I€ PEIICHUs 3a/1a4H PEe3yJIbTaThl, KpUTHUECKU OLIEHUBAThH
X JOCTOBCPHOCTD, ITPOrHO3UPOBATH USMCHCHUC B HOBLIX YCJIOBUAX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON ACSITEILHOCTH, B TOM
YHCclie IPU U3YYeHUH (PU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMCTb NICPCHOCUTL 3HAHUA 10 (1)I/I3I/IK€ B IPAKTUYCCKYIO OGJ’I&CTB KHU3HECACATCIIbHOCTH,

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE UJIEU, MPeJlaraTh OPUTHHANbHBIE MTOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BJIaACTb HAaBbLIKaAMHU ITOJTYYCHHA I/IH(l)OpMaLII/II/I CI)I/IBI/I‘-IGCKOI“O COACPpIKaHHUA M3 MCTOUYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATh IMOWCK, aHAIM3, CUCTEeMATHU3alHI0 U
MHTEPIIPETALNIO UHPOPMALIUK PA3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIB30BAaTh CpCACTBa I/IH(l)OpMaIII/IOHHI)IX U KOMMYHUKAIWMOHHBIX TEXHOJIOTUHA B
pEIIeHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 33Ja4 C COOJIIOJIEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, PaBOBbIX U
ATHYECKUX HOPM, HOPM WH(POPMAIIMOHHOH 0€301MacHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COJACPKAaHUS B pa3UYHBIX (opmarax ¢ y4EToM
Ha3zHa4YeHHs THGOPMAITUH U 1IeJIeBOU ayAUTOPHUHU, BRIOHpAst ONTUMAIBbHYIO (popMy MpeacTaBIeHUs
U BU3YyaJIM3alllu.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSL:

OCYIIECTBIISITH OOIICHHE HA ypOKaX (PU3MKHU U BO BHE-YPOUHOU JESATEIBHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlHH U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON U WHINBUAYaIbHOU PabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHI C y4é€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)XJ0T0 WICHA KOJUICKTHBA,

MPUHUMATh [EJIM COBMECTHOW JESATEIbHOCTH, OpPraHW30BbIBATH W KOOPAWHHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH ICUCTBUN, PACIPEAEIATh POJIA C YUETOM MHEHU I
Y4aCTHUKOB, OOCYKJaTh PE3yIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJIOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3ysbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyarath HOBBIE MPOEKTHI, OLIEHUBATh HUJIEH C MO3UIMHA HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYALUSX,
MIPOSIBIISATH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUITATHBHBIM.

PerynsiTuBHbIe YHHUBepCaJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranuzanms:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENIbHYIO JESATENbHOCTh B 00OnacTu (pU3MKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (hOPMYIIMPOBATh COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHHs] PAacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUSI TMpaKTUYecKod paboThl € Yy4ETOM HUMEIONIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOHOCTEW U MPENOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYAIIUsIM;

pacmupsaTh paMKH y9eOHOTO MPpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pElLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTH (POPMUPOBAHUIO U TIPOSBICHHUIO SPYIUIMH B 0071acTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIUOHAJIbHbIH HHTE/VIEKT:

JlaBaTh OIICHKY HOBBIM CUTYyallMsIM, BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTH, OLICHHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQ/ICTh HaBBIKAMH [MO3HABATENBbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JeUCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIIOJIH30BATh MPUEMBI peIIEKCHH JIJIsl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 10 UX CHIDKCHHIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHNMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI M apTyMEHTBI IPYTUX MPU aHATU3€ PE3YIbTATOB JCATEIHHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.

B npouiecce 10CTHXEHUSI TUYHOCTHBIX Pe3yJIbTaTOB OCBOCHHUS MIPOTrPAMMBI O (hU3UKe AJIs
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4YarOlUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
MHTEIJJIEKT, NpeAnoaraonui chopMupOBaHHOCTb:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh OHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHHUSI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBE/IEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U MTPOSIBIIATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAILIMM, BKIIOYAIOMIEH CTpEeMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

AMIATHM, BKIIIOYAIOUIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYTHX,
YUUTBIBATh €T0 NP OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COILIMATIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHUS C JPYTHMMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOH(IUKTHL.

MNPEAMETHBIE PE3YJIBTATHBI

K xonny oOydenus B 11 kJacce npeaMeTHblEe pe3yJbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax poiib U MecTOo (U3MKU B (OPMHUPOBAHUU COBPEMEHHOU
Hay4YHOU KAPTHUHBI MHMPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJIOTMM, B NMPAKTUYECKOU
JEeSTeIbHOCTH JIF0JIeH, 1IeJI0CTHOCTD U €IMHCTBO (DPU3UYECKON KapTUHBI MUDA;

YUUTBIBaTh TPAHHIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOYeyHbIH
AIIEKTPUYECKUH 3apsif, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, sIIEPHAsI MOJIENb aTOMA, HyKJIOHHAs
MoO/JIeIb ATOMHOTO sJIpa MPH pelIeHnH (PU3NUecKux 3aaay;

pacrio3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOM (DM3MKHU: 3JIEKTPUYECKasi MIPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKIMs, JCUCTBHE MAarHUTHOIO IOJIA Ha IPOBOAHMK C TOKOM M JBIDKYIIMMCS 3apaf,



AIIEKTPOMArHUTHbBIE KOJICOAHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejaoMiIeHue, HHTepdepeHuus, Iuppakuus W NOoJsIpU3alus CBeTa, JAUCHEpCUsl CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToma BOJI0pOJia, ECTECTBEHHAsl U MCKYyCCTBEHHAsl PallOaKTUBHOCTD;

ONMCHIBATh M3yUYEHHBIE CBOWCTBA BEIIECTBA (JIEKTPUYECKHE, MarHUTHBIE, ONTUYECKHE,
JIEKTPUUECKYIO IPOBOJUMOCTb PA3JIMYHBIX CPell) U IJIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTONb3ys (U3NYECKHUE BEJIUYMHBL: AJIEKTPUUYECKHM 3apsil, cuja TOKa, DSJIEKTPUYECKOe
HaNPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, 3JIEKTPOIBUKYILAs CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyILIKH, SHEPrHsl JIEKTPUYECKOI0 M MArHUTHOIO TOJEH, MepHoJ M 4YacToTa KosieOaHud B
KoJIeOaTeNbHOM KOHTYpE, 3apsil U CHUjla TOKa B IPOLIECCe TAPMOHUYECKUX JIEKTPOMArHUTHBIX
Kosie0aHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIONB3YEMbIX BEIWYMH, WX O0003HAuCHWS W EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEJIMYUHAMY;

ONHUCBHIBATh M3YYECHHBIE KBAHTOBBIE SIBJIGHUS W IIPOLECCHI, HCMONb3Yys (PU3NUECcKue
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIyJIbC (OTOHA, TEPHOJ IMOJypaclaga, SHEPTus CBSI3M AaTOMHBIX sEp, IpPU OMUCAHUU
IPaBUIbHO TPAKTOBaThb (U3UYECKUN CMBICT HCIOJIB3YEMbIX BEJIMYMH, HUX OOO3HAYEHUS U
€IMHUIIbI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLIUE IAHHYIO (DPU3MUYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BEITUUMHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Yys (pU3MUecKhe 3aKOHBI U
OpUHIMNBL:  3akoH OMa, 3aKOHBI IOCJIEAOBATEILHOTO W HAapajlIeNIbHOTO  COEIUHEHUS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 53JEKTPOMAarHUTHOM HHAYKLUH, 3aKOH
IPSIMOJIMHENHOTO pacHpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHEHHE DifHIITEHHA 17151 HoTod(PeKTa, 3aKOH COXpaHEHUS SHEPTHUHU, 3aKOH COXPAHEHUS
MMITYJIbCA, 3aKOH COXPAaHEHUs IEKTPUYECKOrO 3aps]a, 3aKOH COXPAaHEHUS MacCOBOIO 4YHCIIA,
noctynarel bopa, 3akOH paguOaKTHMBHOIO pachnajna, IpHU OSTOM pa3iuydaTb CIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHWE M YCIOBUSA (TpaHUIlbl, 001acTh)
PUMEHUMOCTH;

OIPEACIIATh HAIPaBJICHUE BEKTOPA MHIYKLIMUM MarHUTHOTO IOJIS MPOBOJHHMKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHna;

CTPOUTH U OIHUCHIBATh N300pakeHHE, CO3/1aBaEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJHATh 3KCIIEPUMEHTHI IO HCCIEIOBAHUIO (U3NYECKUX SBJIEHUN M IPOLIECCOB C
UCMOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mnpu 3ToM  (GOpMYyIHPOBATH
npobaemy/3afady ¥ rMIoTe3y y4eOHOro 3KCIIepuMeHTa, COOMpaTh YyCTaHOBKY U3 MPEJIOKEHHOTO
000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYJIUPOBATH BHIBOIBL;

OCYUIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEpPEHMs] (DU3MUECKUX BEJIWYHH, HPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO M3MEPEHUsT M HCHOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOIPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTHU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH:
IpU ATOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJIbTaThl MOJYYEHHOH 3aBUCHUMOCTHU
¢u3nyecKux BEIWYMH B BHAE TaOMUIl M TpaQuUKOB, JeiaThb BBIBOABI IO pe3yJbTaTaM
UCCIIEJOBAHMSI;

coOuoiaTh MpaBuia 0€30MacHOro TpyJAa MHpU TMPOBEICHUM HCCIENIOBaHMA B paMKax
y4eOHOrO0 JKCIIEpUMEHTa, Y4eOHO-MCCIENOBATEIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOpHOro 000pyA0BaHNUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIONb3Ys
¢u3nueckre 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d BHIOMpATh (U3NUECKYIO
MOJIeJNIb, BBIACNATh (U3NYECKHE BEIMUYMHBI M (QOpPMYIbI, HEOOXOAMMBbIE Ui €€ pEeLIeHHUS,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEATIbHOCTD MOJIyYEHHOTO 3HaUeHHs! (PU3MUECKON BEINYHHBI,



pelaTh KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUUBYIO IIETIOUYKY
paccyXJIeHUI ¢ OMOpoi Ha U3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

HCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUI TIOUCKA, CTPYKTYpUPOBAHHS, HWHTEPIPETAlMd M NPEICTaBICHHUS Yy4eOHOM W HaydHO-
HOIYJIIPHOIM MH(POPMAITUH, TOJTyYeHHON U3 Pa3INYHbIX HCTOYHUKOB, KDUTUYECKH aHATTU3UPOBAThH
MoJTy4aeMyro HH(POPMAIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30MaCHOT0 MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HAyKH, B 00bSICHEHHE IIPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (U3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTIeueHus
0€301acHOCTH pU 00paIeHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH, JUIsI COXPAHEHHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYIKalOIIe cpejie;

paboTaTh B IPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIEH, INIAaHUPOBATh PaboTy
TPYNIbl, pAlUOHAJIBHO pacHpeneNsTh OOS3aHHOCTH U IJIAHUPOBATh JESATEIbHOCTH B
HECTaHJApPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)/JOI'0 M3 YYaCTHUKOB TPYMIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

COIAEPKAHUE OBYUEHUA
11 KUIIACC

Pa3nes 1. DinexkTpoamHnammuka

Tema 1. Maznummnoe none. InekmpomazHumuans UHOYKUUA

ITocrositHHBIE MarHuTHL. B3auMozaelcTBHEe IOCTOSHHBIX MAarHUTOB. MarHuTHoe IIOJIE.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprio3uny MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTrHa TuHUI MarHUTHON MHAYKIMHU TOJISl HOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oje NpoBOJHMKA C TOKOM. KapTuHa nMHMHM MHIyKIMU MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYLIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre NpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBicHHME. J[BH)KEHHE 3apsUKEHHOM 4YacTHULBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIUH. [IOTOK BEKTOpa MarHUTHOM HHIYKIHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKLIUU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.

BuxpeBoe anexkTpuyeckoe Moiie. DNEKTPOABIIKYIIAs CHUJa WHAYKUUU B IPOBOJHHUKE,
JBUKYILEMCS MIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

ITpaBuio Jlenna.

NHayKTUBHOCTG. SIBIeHHE CAaMOMHTYKIIMU. DJIEKTPOIBUIKYIIAsk CHUJIa CAMOMH Ty KIUH.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuuyeckue yCTpoilcTBa M MPaKTUYECKOE TMPUMEHEHHUE: IOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUThI, JJIEKTPOJIBUraTelb, YCKOPUTENHU dJIEMEHTAPHBIX YaCTULl, MHAYKLINOHHAS M1€Yb.

Llemoncmpayuu

OmneiT DOpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM TOJIEM.

JInHMM MHIYKIMY MarHUTHOTO MOJIA.

B3anmopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.



SIBIIeHUE DNEKTPOMAarHUTHOW UHAYKIWH.

IIpaBuio Jlenua.

3aBUCUMOCTD AJIEKTPOJABWKYIIEH CUJIbI UHAYKIMUA OT CKOPOCTH U3MEHEHUS MarHUTHOTO
IMOTOKa.

SIBiieHME CAMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomol

N3ydyeHne MarHuTHOTO MOJISI KATYLIKH C TOKOM.

HccnenoBanue neicTBUs MOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON UHIYKLIMH.

Pa3znea 2. Kore0anus 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumusle Ko1eb0anus

Konebarenbnass cucrema. CBOOOgHBIE MexaHWuUeckue Kojebanus. [apmoHmueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebGanuil. IlpyXMHHBI MasSTHUK.
Matematuueckuii MasTHUK. Y paBHEHUE TapMOHHUYECKUX KoseOanuii. [IpeBparenue snepruu npu
rapMOHMYECKHUX KOJICOaAHUSX.

Konebarenbubiit  kKOHTYp. CBOOOJHBIC SJCKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KOJe0aTeIbHOM KOHType. AHAJOTUS MEXKIY MEXaHWYeCKUMH U DIEeKTPOMarHUTHBIMU
konebanusiMu. @opmyna Tomcona. 3akOH COXpaHEHHUS SHEPTrUU B UACATBLHOM KOJIeOaTeIbHOM
KOHTYDE.

[TpencraBieHne O 3aTyXaroMMX KojeOaHUSX. BBIHYXICHHbIE MEXaHUYCCKUE KOJIeOaHUsI.
Pe3onanc. BeiHyX/1eHHBIE JIEKTPOMArHUTHBIE KOJIEOAHUSI.

[lepemenHbiii Tok. CUHYCOMJANbHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAUCHHUE CUJTBI TOKA U HATIPSYKCHMUSL.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOJICHUE SIEKTPUYSCKON SHEPTHH.
DKOJIOTMYECKUE PUCKH TPU MPOU3BOACTBE 3JIEKTpo3HEepruu. KynpTypa wucCHoiab30BaHUsS
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHu4eckne yCTpOMCTBA M TNPAKTUYECKOE NPUMEHEHHWE: JIIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, TIMHUHU JJIEKTpoIepead.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB Kosie0aTenbHOM CUCTEMBI (IPYKUHHBIA UM MaTeMaTHUECKUN
MasITHHK).

HabGmronenue 3aryxaromux KojaeOaHuid.

HccnenoBaHue CBONCTB BBIHYXKICHHBIX KOJIeOaHUH.

Habmtoienue pesonanca.

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcmwmnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH U
KOH/JIEHCATOpPA.

Moenb TUHUY DIIEKTPOIIepPETaUn.

Yuenuueckuui sxcnepumenm, n1abopamophule pabomoi

HccnenoBaHue 3aBUCUMOCTHY TIEPHOA MAJIBIX KOJIeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl rpy3a.

HccnenoBanne TmEepeMEHHOTO TOKa B IEMH W3 TOCIEIOBATEIBLHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80 IHbL

Mexanuueckue BOJIHBI, ycioBus pacupoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHuUs
u januHa BoyHbL. [lomepeunble W mpononbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKHX BOJIH.



3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4YEHUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anekrpomMarautHoi BosHe. CBOMCTBA 371€KTPOMarHUTHBIX BOJIH:
OTpaKeHHe, TMpelioMIeHHe, mnoisipu3auus, audpakuus, uHteppepenius. CKopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paqnoCBA3U U TeneBuaeHUs. Pagnonokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl.

TexHu4eckue ycTpolcTBa U NMPAKTUUECKOE NPUMEHEHHUE: MY3bIKaJlbHblE MHCTPYMEHTHI,
YJIBTPA3BYKOBAsl JIMATHOCTMKA B TEXHUKE W MEIULMHE, pajap, PaaHONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Koneo6mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habumonenne otpaxkeHus U IpeaoMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 Tuppakind MEXaHHYECKIX BOJIH.

3BYKOBOM pPE30HAHC.

Habmioienue CcBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOM M YacTOTOU
KOJICOAHUH.

HccrenoBanue  CBOMCTB  JJIGKTPOMArHUTHBIX  BOJIH:  OTPa)XXEHHUE, IPEIOMIIEHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

I'eomerpuyeckas onruka. IIpsmosnHeiHOE paclipocTpaHEHUE CBETa B OAHOPOJHOMN Cpele.
JIyd cBera. ToYEUHBII UCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHMs cBeTa. [locTpoeHue M300pakeHUH B IUIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKkOHBI TMpEJIOMJICHHUS CBeTa. AOCOJNIOTHBIM TOKa3aTesb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroa IMONHOrO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceera. ClnoxHbI cocTaB 6eoro cera. L[Ber.

Cobuparoniue M pacceuBarouie JHUH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsSHUE U
ONnTHYECKasi CHila TOHKOM JIMH3bI. [locTpoeHne n3o0paxeHuii B coOMparommx U paccenBarOIInX
nuH3ax. @opMyiia TOHKOM JIMH3BIL. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Tpenensl NPUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BomnoBas ontuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJIOZICHUSI MAKCUMYMOB M1 MHHUMYMOB B HHTEPHEPEHIIMOHHOM KapTHHE OT JABYX CHH(pA3HBIX
KOIE€PEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [JudpakinuonHas pemérka. YcioBue HAOMIOACHHUS TIJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATHUYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuuyeckue ycTpoWcTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOT, BOJIOKOHHAS ONTHKA, TU(PAKITMOHHAS PEIIETKA,
HOJIIPOU .

Jlemoncmpayuu

[IpsimonuHeiHOEe pacnpocTpaHEeHHe, OTpakeHHWE U MperoMieHue cBeTa. Onrtuueckue
pUOOPBHI.

ITonHoe BHyTpeHHEe oTpaxeHue. Mojienb CBETOBOAA.

HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.

Mogenu MUKpOCKOIIa, TeIeCKomna.



Hab6mronenue untepdepeHum cera.

Hab6nronenue audpakuuu cBera.

HabGnronenue aucnepcun cBera.

[Tomyyenue cnekTpa ¢ MTOMOIIBIO MPU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.
Habmroenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
N3mepenue nmokazaresst IpeioMICHUS CTEKJIA.
HccnenoBanue cBONCTB U300paKEHUN B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pazgen 3. OcHOBBI cCIeHATbHOI T€OPHH OTHOCUTEIHLHOCTH
I'paHnLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B  BaKyyMe, IPHHLHII
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aME/JICHUE BPEMEHU U COKPAILIEHUE JITUHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.
CBs13b MaccChl € SHEPTUEH U UMITYJIbCOM PEITUBUCTCKOM YaCTHILbl. DHEPrUs MOKOS.

Pa3nes 4. KantoBas puszuka

Tema 1. Dnemenmul K6AHMOGOU ONMUKU

®oronsl. ®opmyna [Tnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTOW. DHEPTUsi U UMITYIIbC
dboToHa.

Otkpeitie u wuccnenoBanue Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKOHBI
doroaddekra. Ypasuenue Ditmreitna s pororddexra. «KpacHas rpanuna» dporodddexra.

JaBnenue cera. OnwiTel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuuyeckue yCTpoOHCTBA M NpaKTHUECKOe NpUMEHEHHe: (POoTo3aeMeHT, (OTOAaTUHK,
coJIHEeUHas OaTtapesi, CBETOIUOI.

Llemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

Hccnenoanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

CBeToano.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesHuro o -yactuil. [lmanerapHas
Mmoznenb atoMa. [locrynarer bopa. U3nydenue u normnouieHue (GOTOHOB IpU MEPEXOE aTroma ¢
OJIHOTO YPOBHS 3HEPIUM Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.

Bonnosble cBolicTBa yactuul. Bosnsl e bpoiinsa. KopnyckynspHO-BOIHOBOM Tyanu3M.

CHoHTaHHOE U BBIHYK/IEHHOE HU3JTyY€HUE.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: CHEKTPAJbHBIA aHaJIN3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nuHeRvaTbiX CIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Hab6nronenue muHEHYaToro crekTpa.

Tema 3. Amomnoe aopo



OKCHEPUMEHTHI, JOKa3bIBAIOIINE CII0KHOCTh CTPOEHUS sApa. OTKpBITHE PaMOAKTUBHOCTH.
OnbiTer Pe3epdopaa mo onpeneaeHuio coctaBa paanoakTUBHOToO u3nydeHus. CBolicTBa anbgda-,
Oera-, raMMa-u3ny4yeHus. BinsHue paquoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.

OTtkpeiTHE TIPOTOHA U HelTpoHa. HyknonHas monens spa ['eitzendbepra—Banenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacnaj. ['amma-usnydeHue. 3akoH
PaAMOAKTUBHOIO pacnajia.

DOHeprust CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. Jledekt macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIEp.

Snepusiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SAECPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHON SHEPreTUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.

MeTo/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

@dyHIaMeHTallbHbIE B3auMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuueckue yCTpONCTBAa U MPAKTHUUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHna,
AJIEpHBIN peaKkTop, aTOMHasi boMOa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOLINX YACTHUII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

PazgenS O06o0mariee noBTopeHue

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ATHYECKOH chepax AeaTeTbHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKHU U ACTPOHOMHH B COBPEMEHHOU
HAayyHOM KapTHHE MHUpaA, posib (U3MUECKOH Teopuu B (POPMUPOBAHUU MPEACTABICHUN O
¢du3nueckoil kKapTuHe MUpPa, MECTO (PU3MUECKONW KapTUHBI MUpa B OOLIEM pPAIY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEJACTaBICHUN O IIPUPOJIE.

Me:xnpeameTHble CBSI3U

Wzydyenne kxypca ¢usuku 06azoBoro ypoBHs B 11 kjacce ocymiecTBIsieTCsS € Y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBSA3€M € KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOIO IO3HAHUS:
sBIIEHUE, Hay4yHbIH (pakT, rumores3a, (Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpHUECKUE (DYHKIMH: CHUHYC,
KOCHHYC, TaHTEHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU TI0JI00US TPEYTOIBHUKOB, OTIPE/IENICHUE TUIOIIAU TIIOCKUX (puryp u o0bEma Te.

buonocus: snekrpudeckue BICHUS B )KUBOU MPUPOJIE, KOIeOaTeIbHBIE TBUKESHHS B )KUBOU
MIPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOUW MIPUPOJE, IEHCTBUE paraIlii Ha )KHUBBIE OPTaHU3MBI.

Xumusi: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTa/NIM4YecKash CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOHN PEIIETKH, CIIEKTPAIbHBIN aHATIN3.

T'eocpaghus: MarHUTHBIE TIONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX Py, PoToCchEMKA 3eMHOM
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozusi: MTUHUU DJEKTpOIEpeiad, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
WHAYKIIMOHHAS Te4Yb, pajaap, paJuoNpuéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBYU-meus,
MPOSKIIMOHHBIN anmapat, BOJJOKOHHAsI OTITHKA, COJTHEYHAsI OaTapesl.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KVIACC
N HaunmenoBanue KosmmuecTBo yacoB DJIEeKTPOHHbIE
I[/-lI pa3ieioB H TeEM B Konrpoabnbie  IlpakTHueckue (undposbie)
NMPOrpaMmblI cero padoThI paGoThI o0pa3oBaTe/ibHbIE
pecypchbl
Pazpnen 1. JIEKTPOANHAMUKA
MarsuuTtHoe noiJie. Bu6 LOK
HOINOTEKA
1.1 ) 12 1 3
AICKTpOMATHHTHAA https://m.eds00.ru/7f41c97c
WHITYKITAS
Hroro no pazgeny 12
Pasznen 2. KOJJEBAHUS U BOJIHBI
MexaHnyeckue 1
2.1 SIIEKTPOMATHUTHBIE 9 1 Bubmorexa ITOK
' P https://m.edsoo.ru/7f41c97c
Koe0anus
MexaHnyeckue u
2.2 3JIEKTPOMAarHUTHEIE 5 1 Bubmorexa ITOK
' p https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bu6mmoreka [IOK
2.3 O 12 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 26

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CITEIIHATBHOMN

bu6mmorexa [IOK
3.1 4 1
TEOpPUH https://m.edsoo.ru/7f41c97c
OTHOCUTCIIBHOCTH
Uroro mo pazaeny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

41 DJIEMEHTHI KBAaHTOBOU 6 bubnuotexa [JOK
' ONTUKH https://m.edso00.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoerue atoma 4 https://m.eds00.ru/7f41c97¢
bu6mmorexa [IOK
4.3 A 8 1
TOMHOE SAPO https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 18

Pa3nea 5. OBOBIIAIOIIEE ITOBTOPEHHUE

51 O6o0maroniee 7 1 bu6moreka LIOK
IIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Pe3epBHOE Bpems 1
OBILEE KOJIMYECTBO 63 . .

YACOB I10 [TPOTPAMME
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