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AHHOTAIIYSA K PABOYEX TPOTPAMME YYEBHOTI'O IIPEJMETA «®PHU3HUKA.
BA3OBbII YPOBEHb»

Pabouast mporpamma yaeOHoro npeamera «@usnka. ba3oBsiil ypoBeHb) (1asiee — pabovast
nporpamMMa) pa3paboTaHa B COOTBETCTBUM CO cleAylomed oQUIMaIbHONH IMPaBOBOM
nHpopManuen:

— ®enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoannu B Poccuiickoii
denepanuny;

— Ipuxazom MunobpHayku Poccun ot 17.05.2012 Ne413 «OO6 yTBepkaeHUU
(denepaabHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTeIbHOTO  CTaHJapTa  CpelHero  oOIuero
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «O6 yTBepkaeHUU
denepanbHON 00pa30BATENBLHON MPOTPAMMEI CPEAHETO 00IIero 00pa3oBaHUNY;

— CanurapasiMu  TipaBuiiamMu u HopMmamu  CanlluH 1.2.3685-21 «['uruennueckue
HOPMATHBBI U TPeOOBaHMS K 00ecreueHnI0 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakTOpOB cpenbl OOMTAaHUM», YTBEP)KACHHBIMH MOCTAaHOBJICHHEM [ JTaBHOTO rocyIapCTBEHHOTO
canuTapHoro Bpaua Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canurtapueivu  npaBwiamu  CIIT 2.4.3648-20 «CaHUTapHO-3MTUIEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHW3aIUsSM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH U
MOJIOZIEKU», YTBEP)KICHHBIMU IOCTAHOBJIEHHEM [JIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit ®enepannu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOTrpaMMBbI cpeaHero oomero oopasoBanus Jlumes Ne 369,

Pabouas mporpamMma obecreunBaeT AOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
00pazoBaTenbHON MPOrpaMMBbl cpeHero oomero oopasoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKur:

— ITlosicHUTENBHYIO 3aIKUCKY;

— [lnanupyemble pe3ynbTaThl OCBOCHUS Y4eOHOTO IPEIMETA;
— Copnepxanue yueOHOT0 peIMeTa;

— TemaTnueckoe miiaHUPOBAHUE.

Pabouas nporpamma siBIsIeTCS 4aCThIO OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl CPETHETO
obmero o6pa3oBanus Jlumes Ne 369, mnpunsToi pemenueM [lemarornyeckoro coseTa
Jluues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBEepkACHHOM MPUKA30M JTUPEKTOpA
JIunest Ne 369 ot 01.09.2023 Ne 75/21-ox.
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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro ypoBHS Ha yYpOBHE CpEIHEro oOIIero odpa3zoBaHHUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K pe3ylbTaTaM OCBOCHUS OCHOBHOM
oOpa3oBaTenbHO porpammsl, npenctaBieHHbIX B PI'OC COO, a Taxxke ¢ yuéTom (eaepaibHOM
paboyeii mporpaMMbl BOCIIUTAHUS M KOHIICTILIMU NIPENoiaBaHusl yueOHoro npeamera «Pusnka» B
oOpa3oBaTenbHBIX  opraHuzamusx Poccuiickoit  ®enepanuu, pealu3ylOMIUX OCHOBHBIC
o0Opa3oBaTesibHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl Mo (U3MKE HampaBiIeHO Ha (OpPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obydarontuxcs 10—11 kiaccoB npu oOydeHun ux (Gu3NKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIETebHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO k TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeAMETHBIM
pe3ynbraraM OOYYeHHs, a TaKKe YYUTHIBACT HEOOXOAMMOCTh PEaTU3allii MEXIPEIMETHBIX
cBs3ell (DM3WMKM C E€CTECTBEHHO-HAyYHBIMH YYE€OHBIMU TpeaMeTamMu. B He#l ompenenstorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HAa YPOBHE CpeaHEro oOIIero oOpa3oBaHMs, IUIAHUPYEMbIe
pe3ynbTaThl OCBOCHUS Kypca (GPU3UKHU: JIMYHOCTHBIE, METANIpEAMETHBIE, TpeIMETHbIE (Ha 0a30BOM
YPOBHE).

[Tporpamma 1o ¢du3HMKe BKIIOYACT:

— IUIAHHpYEMBbIE Pe3yIbTaThl OCBOCHUS Kypca (Pu3UKH Ha 6a30BOM ypOBHE, B TOM YHCIIE
IpeMETHBIC PE3YJIbTATHI 10 TO/1aM O0YUYECHHUS;

— cogepxanue yueOHoro npeamera «dusuka» no rogam o0y4eHus.

dusnka Kak HayKa o Han0oJiee 00IIMX 3aKOHAX MPUPO/IBI, BHICTYIAs B KAYECTBE YIECOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKpY)KarolleM MHpe.
[[IxonpHBIA Kypc (GUBUKH — CHCTEMOOOpa3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEMETOB, MTOCKOIBKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XuMHUen, Ouosnoruel, pusnueckor reorpadueit u acrpoHommueit. Mcmonp3oBaHue M aKTHBHOE
npUMeHeHne (PU3MUECKUX 3HAaHUN ONPEEIISeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTHMA
B cepe HSHEPreTHKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOJYUYEHHUS HOBBIX MaTepHalioB C
3a/laHHBIMH CBOMCTBaMH U ApYyruX. V3ydeHne Gu3NKu BHOCUT OCHOBHOM BKJIaa B hOPMUPOBAHUE
€CTECTBEHHO-HAyYHOW KapTUHBI MHUpa 00ydaroImuxcs, B (pOpMUPOBAHHWE YMEHUN MPUMEHSTH
HAYYHBI METO]I TO3HAHUS P BHIMOJTHECHUHA UMHU YIEOHBIX UCCIICIOBAHUM.

B ocHOBY kypca ¢usuku 11t ypoBHSI CpeTHETO 00IIero 00pa3oBaHus MOJIOKEH PSIT UICH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEM KypC SBJISETCS JTIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoes eenepanuszayuu. B cooTBETCTBUU C HEll MaTepuall Kypca pu3nku o0beInHEH BOKPYT
buznueckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHE TIPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIICCTBE U TMOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanoiaraeT UCIoNIb30BaHHE TYMaHUTAPHOTO
noTeHIana (GU3nYecKor HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUSL (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaK)ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M SKOJIOTHYECKUMHU MPOOTIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc GU3uku npeamnoiaraet 3 HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNN U3YUYEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonocusayuu peamusyercss IMOCPEACTBOM BBEICHHS JIIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM
TEXHHUKHU ¥ TEXHOJIOTUH, a TaK)Ke 00CYKICHHS MPoOIeM palliOHATILHOTO MPUPOIONIOIB30BAHMS U
9KOJIOTHYECKOM 0€30MacHOCTH.

CrepXHEBBIMH AJIEMEHTaMU Kypca (M3MKH Ha YPOBHE CpPEIHEro odmero odpa3oBaHus
ABJISIIOTCS  pu3udeckue Teopu ((HOpMUPOBAHHE MPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS



¢usmueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEACTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHH, Ui ONUCAHMsI €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MIPOIIECCOB).

CucTeMHO-eATEeIbHOCTHBIN MOAXO0/ B Kypce (PU3UKHU pealn3yeTcs MPeXk/ie BCero 3a CuéT
OpraHu3aluy SKCIIEPUMEHTAIBHON JIeATeNbHOCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBbl (DPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (usuke OoObEIWHEHBI B OOLIMI CIUCOK
YUYEHHUYECKUX MPAaKTUYECKUX paldoT. BelieneHue B yka3zaHHOM IepeuHe 1a0opaTOpHBIX pador,
NPOBOIUMBIX JJIsl KOHTPOJSI M OLIEHKH, OCYLIECTBISCTCS YJYacTHUKaMH 0Opa30BaTELHOTO
mpoIriecca UCXO0/sl U3 0COOCHHOCTEH MJIaHWPOBAHUS M OCHaIeHus kabuHeta (usuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEpEHHS,
UCCIICIOBaHMs 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TOCTAHOBKY OIIBITOB IO IPOBEpKE
NPEIOKEHHBIX THITOTE3.

Bosbioe BHUMaHME yAenseTcs PELIEHUI0 pacu€THBIX M Ka4eCTBEHHbIX 3a1ad. [Ipu sTom
JUIs pacu€THBIX 33/1a4 IPUOPUTETOM SIBIISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIbIO,
MO3BOJISIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3jiena Kypca,
TaK M MHTETPUPYS 3HAHUS M3 PAa3HBIX pazfenoB. [ KayecTBEHHBIX 3agad MPHOPHUTETOM
ABIISIIOTCSL  3aJaHMsl Ha OOBSCHEHUE IPOTEKaHWs (U3NYECKUX SIBIEHHMM UM IPOLECCOB B
OKpY’Kalollel J>KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENu Uil CUTYallud HpPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TtpeboBanmsimu PI'OC COO Kk MarepHaTIbHO-TEXHHUYECKOMY
obecreueHnI0 ya4eOHOro mporiecca 0a30BbIld ypOBEHb Kypca (U3MKH HA YPOBHE CPEHETO 0OIIEro
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSAX NMPEIMETHOTO KaOMHETa (PU3MKU WU B YCIOBHUSIX
MHTETPUPOBAHHOIO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAY4YHOro Lukia. B kaOunere (uzuku
JOJDKHO OBITH HeoOxonumoe jabopaTopHOe 00OpyIOBaHME JUIS BBITOJHEHHS YKa3aHHBIX B
IporpaMMe 1o (Gpu3nKe y4eHU4eCKUX MPAKTUYECKUX pabOT U IEMOHCTPALMOHHOE 000PYIOBaHHE.

JleMOHCTpalMoOHHOE 000pynoBaHHe (OPMUPYETCS B COOTBETCTBHH C MPHUHIUIIOM
MUHMMAaJIbHON JOCTAaTOYHOCTU U OOECIEUMBACT MOCTAHOBKY IEPEUUCIIEHHBIX B MPOrpaMMme 1o
¢u3uKe KIIOYEBBIX JEMOHCTPALUH A MCCIEJOBAHUS HW3y4aeMbIX SIBICHUNA U IIPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.

JlaGopaTtopHoe o0opynoBaHHE JUIsI YYCHHUECKUX MPAKTUUYECKUX paboT GopMupyeTcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOOecrneuuBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. TemaTudeckue KOMIUIEKTHI JIaOOpaTOpHOrO OOOpYIOBaHMUS JIOJKHBI OBITH
IIOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BAHUU AHAJIOIOBBIX U LU(POBBIX INPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISAMU U3Y4YeHUsT (GU3UKH B 00IIeM 00pa30BaHHH SIBIISIOTCS

— (opmMupoBaHre HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAyYHOMY H3YUEHHIO
IPUPOIBI, pa3BUTHE UX MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE MpPEICTABICHUA O HAayyHOM METOAE IMO3HaHHA U (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOLIUM SIBIICHUSM;

— (opMupoBaHHe HAYYHOTO MHPOBO33PEHUS KaK Pe3yJIbTaTa H3y4YeHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PH3HUKH;

— (dopmupoBaHUEe YMEHHI OOBSICHATD SBJICHUS C UCIIOJIb30BaHHEM (PU3HUECKUX 3HAHUH
Y Hay4YHBIX JI0Ka3aTeIbCTB;

— (opmMupoBaHue MpeaCTaBICHUNA O PO (GUZUKU ISl Pa3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI.

JlocTikeHne 3Tux Ienedl o0ecrieunBaeTcs pelleHUueM CIEAYIOUIMX 3a1ad B Ipolecce
U3YYeHHUS Kypca (U3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:



— TpHOOpETeHNE CUCTEMBI 3HAaHUH 00 00IKX (PU3HMUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIISIPHYIO (PU3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3HKY U
3JIEMEHTHI aCTPOPU3UKH;

— (opMupoBaHre yMEHUH TNPUMEHATH TEOPETUUYECKUE 3HAHMUA Ui OOBSICHEHUS
¢u3nUecKuX SIBICHUH B MPHUPOJE M JUIS MPUHATUS MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOU
KHU3HH,

— OCBOEHHME CIIOCOOOB pEIICHUS Pa3JIMYHBIX 3a/ad C SIBHO 3aJaHHON (uznyeckon
MOJIENBIO, 3aJlad, IOJPa3yMEBAIOIIUX CaMOCTOSATENIbHOE CcO37aHue (U3MYECKOW MOJENH,
a/IeKBaTHOM yCIIOBUSAM 3aJjauu;

— TMOHMMaHHe (PU3MUYECKUX OCHOB M NMPHUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENY;

— OBJIQJICHHE METOJAMHU CaMOCTOSATENILHOTO MJIAHUPOBAHUS U MPOBEICHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTaluu WHPOpMAlUU, ONpPEACNCHHUs JOCTOBEPHOCTH
HOJIy4EHHOT'O Pe3ysbTara;

— CO3JaHUE YCIOBUM [JUI pa3BUTUSA YMEHHM IIPOEKTHO-HCCIIENOBATEIbCKOM,
TBOPYECKOM NEATEIBHOCTH.

Ha u3ydenue ¢usuku (6a30BBIi ypOBEHb) Ha ypOBHE CpPeAHETO 00I1Iero oOpa3oBaHHS
otBoautcs 136 yacos: B 10 kiacce — 68 yacos (2 yaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEIIO).

B cBsi3u ¢ mpopomkenneM ooydenus 11-x kmacco no nporpamme ®I'OO ot 29.12.2014
pasgen actpodu3uKa BbIBEJCH M3 Kypca (U3MKHM TaK, KaKk BEAETCS OTAENbHBIM IPEIMETOM
AcTtpoHomus B pazmepe 34 yacos.

[Ipemaraemerii B mporpamme 1o (Gu3uKe nepeueHb 1abopaTOPHBIX U MPAKTHYECKUX PaboT
SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JENaeT BBHIOOP MPOBEACHHS JAaOOpaTOPHBIX paboOT
OIBITOB C Y4ETOM MHAUBUAYAIBHBIX OCOOCHHOCTENH 00yUaroIuXcs.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOT' O ITPEJIMETA
«®U3UKA. BA3OBbIIl YPOBEHb»

OcBoenue yuyebHOoro mpeamera «®dwusnka» Ha ypoBHE CpemHEro oOmero oOpa3oBaHHS
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTh  JOCTHXKEHHE  CIECIYIOIIMX  JIMYHOCTHBIX,
METAaIPEeIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHMS ydeOHOro mpeamera «Dusnka» ITODKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS COPMHPOBAHHON BHYTpEHHEH
NO3WIMEH JMYHOCTH, CHCTEMOW LEHHOCTHBIX OPHUEHTAIMH, MO3WTHUBHBIX BHYTPEHHHX
yOeXKIeHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IICHHOCTSAM POCCHICKOro  0oOIIecTBa,
pacmpeHue XU3HEHHOTO ONbBITa M ONbBITAa AEATEILHOCTH B IPOIECCe peaan3aliy OCHOBHBIX
HalpaBJICHUH BOCIUTATEIbHOMN JESITETLHOCTH, B TOM YHCIIE B YACTH:

IPa’*KIaHCKOr0 BOCIIUTAHUS

— c(hOpPMHUPOBAHHOCTh TPAKIAHCKONH MO3MIMU OO0ydYarolmerocs Kak AaKTHMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBa;

— TpuHATHE TPaJANIIOHHBIX 00IIIeUeIIOBEYECKUX T'YMaHUCTHYECKUX "
JIEMOKPAaTHYECKUX [IEHHOCTEH;

— TOTOBHOCTH BECTH COBMECTHYIO JESTEILHOCTh B HHTEPECAX TPasKIaHCKOT0 00IIIEeCTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;



— YMEHHuE B3alMOJEICTBOBATh C COLMAJIbHBIMU HHCTUTYTaMU B COOTBETCTBHM C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

— TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOMN AESITEIbHOCTH;

NATPHOTHYECKOT0 BOCIIUTAHUS:

— cpOpMUPOBAHHOCTHh POCCUNCKON TPAXKIAHCKON UICHTUIHOCTH, MATPHOTU3MA;

— IIEHHOCTHOE€ OTHOUIEHHE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTH)KEHUSIM POCCUMCKHIX
Y4€HBIX B 0071aCTH (DU3UKH U TEXHUKH,

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

— c(pOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHHUS;

— CIocoOHOCTh OLICHMBATh CUTYallMI0 M MPUHUMAaTh OCO3HAHHbBIE PEIICHHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJE B AEATEIbHOCTU
y4€HOrO;

— OCO3HaHUE JINYHOT'O BKJIaJ|a B IOCTPOEHUE YCTOWYUBOTO OyayIIEro;

3CTETUYECKOr0 BOCIIMTAHMSA:

— D3CTETUYECKOE OTHOUIEHME K MHpY, BKJIIOYas O3CTETUKY HAay4HOIO TBOpPYECTBA,
npucyuiero Gpu3nyeckon HaykKe;

TPYAOBOT0 BOCIIMTAHMSA:

— HWHTepec K pa3iuyHbIM chepaM NpoecCHOHATBHON NEeATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKOM ¥ TEXHUKOH, yMEHHE COBEPIIIATh OCO3HAHHBIN BRIOOp Oymyiei mpodeccuun
U peajn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOPA30BaHMIO B OOJIACTH (PU3UKU
Ha MPOTSHKEHUU BCEH )KU3HU;

IKOJIOTNYE€CKOr0 BOCIIMTAHMSA:

— Cc(OpPMUPOBAHHOCTH 3KOJOTHUYECKON KYJIbTYPhl, OCO3HAHUE INIOOATLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

— IUIAHUPOBAHUE U OCYILECTBIICHUE JEHCTBUN B OKPYIKAIOILEH Cpeic HA OCHOBE 3HAHMS
LeJIed YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

— pacuiMpeHue OmbITa AEATEIbHOCTH SKOJIOIMYECKOl HampaBiI€HHOCTH Ha OCHOBE
UMEIOUTUXCS 3HAHUM 10 (pU3uKe;

LHEHHOCTH HAYYHOI'0 NO3HAHHUS:

— c(OpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (PU3NIECKON HAYKH;

— OCO3HaHUE LIEHHOCTH HAy4yHOW JIESITENbHOCTH, TOTOBHOCTh B IPOLIECCE H3YyUEHUS
(U3UKK OCYIIECTBIATh MPOECKTHYIO U HMCCIEI0BATENbCKYIO JIEATEIbHOCTh MUHANBHIYAIbHO U B
rpymnme.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe el CTBHS

basoBble Jlornyeckue 1eMcTBUSA:

— CaMOCTOATEIbHO (OPMYJIUPOBATH U aKTYaJIU3UPOBATh MPOOIEeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

— OomIpeacidATh HCIU ACATCIIBHOCTH, 3a/1aBATh MapaMCTPhl U KPUTCPUHN UX JOCTUKCHUS,

— BBIABIIATH 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B PacCMAaTPUBAEMBIX (PUINYECKUX
ABJICHUSIX;

— pa3pabarbiBaTh IUIAaH pEHICHUS NpoOJIeMbl ¢ y4&TOM aHajdu3a HMMEIOUINXCS
MaTepHUaIbHBIX U HEMATEPUAIBLHBIX PECYPCOB;

— BHOCHUTbH KOPPEKTHUBHI B JACSATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISM,
OLICHUBATh PUCKH ITOCIIEACTBUH ACSITEIBHOCTH;



— KOOPJAMHUPOBATH W BHIMONHITH PabOTy B YCIOBUSX PEANbHOTO, BUPTYalIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHUS;

— pa3BUBaTh KPEaTUBHOE MBILIUICHNE IPU PEILICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciaenoBarejabLcKue NeicCTBUSA.

— BJIAJIETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHSATUSMU U METOIaMU (PU3UIECKOM
HayKH;

— BIAJETh HaBBIKAMHM Y4E€OHO-HCCIIEOBATENLCKOW U TMPOEKTHOW MJESITeNbHOCTH B
obnmactu (U3HKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEILHOMY IIOMCKY METOJIOB
pelieHus 3a1a4 GU3NYECKOro CoAep KaHUsl, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHMUS,

— BIJIAJETh BUJAMH JACSITEILHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIINH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CUTYAIUSIX, B TOM YHCIIE MIPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;

— BBIABIIATH NMPUYMHHO-CJICICTBEHHBIC CBS3M M aKTYaIM3UPOBATh 3ajady, BBIABUTAThH
TUNOTE3Y €€ pelieHus, HAXOIUTh apTyMEHTHI [T J0Ka3aTelIbCTBAa CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,;

— aHANM3HUPOBATh TOJYUYEHHBIC B XOJI€ PEIICHUS 3a7aud PEe3yNbTaThl, KPUTHUCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

— CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1aUul B 00pa30BaTEIbHON EATEILHOCTH,
B TOM YHCII€ IPU U3YYCHUH (PU3UKU;

— J1aBaTh OIICHKY HOBBIM CUTYAIlUSIM, OIICHHBATH MPUOOPETEHHBIN OIBIT;

— YMETh [IEPEHOCUTH 3HAHUS IO (PU3UKE B IPAKTHUECKYIO 00JIACTh KUZHEACATEILHOCTH,

— YMEeTbh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTei;

— BBIJBUTATh HOBbIE UJIEH, NTPEAJIaraTh OPUTHHAIIBHBIE MTOAXO0/IbI U PEILIECHUS;

— CTaBUTb NPOOJIEMBI U 33a4H, TOMYCKAIOIINE AIbTepPHATUBHBIC PELICHUS.

PabGora ¢ undopmanmeii:

— BJAJETh HABBIKAMHU TONydeHUs uHpopMmammuu (QU3UIECKOrO COACpKAHUS U3
HUCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO OCYIIECTBIISITh IOUCK, AaHATTU3, CUCTEMATH3AIUIO U
MHTEPIIPETALNIO UHPOPMALIK Pa3IMYHbIX BUJOB U (HOPM MpeICcTaBICHUS;

— OLIGHUBATH JOCTOBEPHOCTH MH()OPMAIINY;

— WCMOJB30BaTh CPEACTBA MH(DOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTUH B
pEelIeHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHMU3AIlMOHHBIX 3a7ad C COOJIOJEHUEM
TpeOOBaHUIN SPrOHOMHKH, TEXHUKU O€30IIaCHOCTH, THTHEHBI, PECypcoCcOepekeHus], TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

— co3/1aBaTh TEKCThI (DU3MUECKOTO COJEp)KaHUS B PANIMYHBIX (GopMaTax ¢ Yy4ETOM
Ha3Ha4YeHUS WHPOPMAIIUH U LIEJICBON ayAUTOPHH, BBIOUpPAst ONTUMATBHYIO (JOPMY MPEACTaBICHUS
U BU3yaJIU3allHH.

KoMMyHHKaTHBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiicTBHS:

— OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PM3UKHU M BO BHE-YPOUHOU JESATEILHOCTH;

— pacno3HaBaTh MPEANOCHUIKH KOH(PIMKTHBIX CUTyalluid U CMSIT4aTh KOH(IIUKTHI;

— pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C MCIOJb30BAaHUEM SI3BIKOBBIX
CPEJCTB;

— TOHHMAaTh U MCTIOJ30BaTh MPEUMYIIECTBAa KOMaHIHOW U MHAUBUAYAIbHON paboTHI;

— BBIOMpPATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUH C YUETOM OOIIKUX UHTEPECOB U
BO3MOXKHOCTEH KakKJI0T0 4JeHa KOJUIEKTHBA;

— TMPUHUMATH LEIM COBMECTHOM NE€ATENbHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATH
JIEUCTBUSA 110 €€ TOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUM, pacipeaesiTh POJIU C Y4ETOM MHEHUH
YYaCTHHUKOB, O0CYXJaTh pe3yIbTaTbl COBMECTHOU PabOTHI;



— OLOCHUBATH KA4YCCTBO CBOCTO BKJIAAa W KaKAOI0 YyYaCTHHUKA KOMAH/bBI B O6H.IHI>1
pe3ynbTar mo pa3paboTaHHBIM KPUTECPHUSIM;

— TpeuiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJIEU C MO3UIIMHA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

— OCYHICCTBJIATH MO3UTUBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHLIX CUTYyallUAX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryisiTUBHbIE YHHBepPCAJIbHbIE YUeOHbIe JAeiicTBUS

Camoopranuszauus:

— CaMOCTOSATEIHHO OCYIIECTBISAThH MO3HABATEIBHYIO JIEATEIBHOCT B 00JIaCTH (DU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U ()OPMYIINPOBATH COOCTBEHHBIE 33/1a4U;

— CaMOCTOSATEIHHO COCTABJIATH IJIAH PEIICHUS PACYETHRIX M KAUECTBEHHBIX 3a]1a4, TUIaH
BBITIOJIHEHUSI TMPAKTHUYECKOH paboThl € y4€TOM HMMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOYTEHUM;

— J1aBaTh OIICHKY HOBBIM CUTYAIIUSIM;

— pacHIHpsATh PAMKHU Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TPEIIOYTEHHIH;,

— JlenaTh OCO3HAHHBII BBIOOP, apryMEHTHPOBATH €r0, OpaTh Ha ce0sS OTBETCTBEHHOCTh
3a pEIICHHUE;

— OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

— cmoco0cTBOBaTh (DOPMUPOBAHUIO W TPOSBICHUIO SPYIUIUA B 00JAaCTH (HUBHKH,
MIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

— J1aBaTh OLICHKY HOBBIM CHUTYAIIHsIM, BHOCHUTHh KOPPEKTUBHI B JCSITEILHOCTbD, OIICHUBATh
COOTBETCTBHUE PE3YIbTATOB LIETSIM;

— BIJIaJeTh HABbIKAMHU I[103HABATENIbHONW peQIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUUA U MBICIIUTENIBHBIX MPOILECCOB, NX PE3YJbTATOB U OCHOBAHMIA;

— HCIMOJB30BaTh MPUEMBI peIIeKCHH IJIsl OIICHKHU CUTYaIlMH, BEIOOPA BEPHOTO PEIICHUS;

— YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKCHHIO;

— TPUHUMATH MOTHUBHI i apTYMEHTBI APYTUX MPU aHATTU3E PE3YIbTATOB JESTEIHHOCTH;

— TpuUHUMATh ceOs, TOHUMAast CBOM HEJIOCTATKH U JOCTOMHCTBA,

— TMPUHUMATh MOTHBBI  apTyMEHTBI APYTUX MPHU aHATIU3€ PE3YJIbTAaTOB JESTEIbHOCTH;

— TMpU3HaBaTh CBOE MPABO U MPABO JAPYTUX Ha OIINOKU.

— B mpouecce 1ocTHKEHUS TMUHOCTHBIX PE3Y/IbTaTOB OCBOCHUS MPOTPaMMBI 110 (pU3uKe
JUIL  YpOBHSI CpemHero oOmero oOpa3oBaHMs y OOYYarOIIMXCS  COBEPIICHCTBYETCS
OYMOILIMOHAIBHBIN HHTEJUIEKT, TPEITOJIararonii ¢hOPMUPOBAHHOCTE:

— CaMOCO3HaHMS, BKIIOYAIOIIETO CHOCOOHOCTh IOHUMAaTh CBOE SMOIMOHAILHOE
COCTOSIHME, BWJETh HAINpaBJICHUS pPa3BUTHS COOCTBEHHOW HMOIMOHAIBLHON cdephl, OBITh
yBEpEHHBIM B ce0e;

— CaMOpETryJUpOBAaHMS,  BKJIIOYAIOLIETO  CaMOKOHTPOJb, yYMEHHE  IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJanTHUPOBAaTHCS K SMOIMOHATbHBIM
WU3MEHEHUSM U TPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

— BHYTpPEHHEW MOTHBAIIUH, BKIIIOYAIOILIEH CTpeMJICHHE K TIOCTHXKEHUIO LIETTH U YCIIEXY,
ONTHUMM3M, HHUIIMATUBHOCTh, YMEHUE ACHCTBOBATH UCXO/ISl U3 CBOMX BO3MOXKHOCTEIA;

— OSMIIATUH, BKJIIOYAIOIIel CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE APYTUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHMIO;

— COIMAJbHBIX HABBIKOB, BKJIIOYAIOIINX CIOCOOHOCTh BBICTpaMBaTh OTHOIICHUS C
JIPYTUMH JFOJBbMU, 3a00TUTHCS, MMPOSIBIISITH MHTEPEC U pa3pernarb KOH(MIUKTHIL.



INPEAMETHBIE PE3YJIbTATbHI

K xonmy obyuenus B 11 kiacce mpeaMeTHble pe3ylbTaThl HA 6a30BOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

— JEMOHCTPUpPOBaTh Ha NpPUMEpax pojdb U MeCTOo (U3MKH B (OPMHPOBAHUU
COBPEMEHHOM HAy4yHON KAPTHUHBI MUpPA, B Pa3BUTHM COBPEMEHHOW TEXHUKHM M TEXHOJIOTUH, B
IPAaKTUYECKOH EATENIbHOCTH JIFOAEH, LIETIOCTHOCTh U €AMHCTBO (PU3UYECKON KapTUHBI MHPA;

— YUYUTHIBATh TPAHMIBI NPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENICH: TOYCUHBIN
AIIEKTPUUYECKUI 3aps, JIyd CBETa, TOUCUHbIM HICTOUHUK CBETA, sIIEPHAst MOJIENb aTOMa, HYKJIOHHAs
MO/JIENIb aTOMHOTO si/ipa MY pelIeHUH (PU3NYECKUX 3a/1a4;

— pacrio3HaBaTh (pU3HUECKHUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MarHuTHOE JEWCTBUS TOKa, B3aMMOACHCTBHUE MAarHUTOB, 3JIEKTPOMAarHUTHAs
UHAYKIMS, JCHCTBHE MAarHUTHOTO IIOJii HA IPOBOJHUK C TOKOM W JIBHKYIIMHCS 3apsi,
2JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEIHOE PacIpOCTPaHEHUE CBETA, OTPAKEHUE,
npejomiieHue, wuHTepdepeHuus, audpakuus U TONApU3aLUs CBeTa, MIHUCIEPCUs CBeTa,
dotoanexkrpuueckuii 3pdexT (Pororddexr), cBeTOoBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M HCKYCCTBEHHAs paIOaKTHBHOCTD;

— ONWCHIBaTh H3YYEHHBIE CBOMCTBA BelIeCTBAa  (DJIEKTPUYECKHE, MATHUTHBIE,
ONTUYECKUE, IEKTPUUECKYIO MPOBOAMMOCTD PA3IMYHBIX CPEA) U SJIEKTPOMATHUTHBIC SBICHUS
(mportecchl), HUCMONB3ys (U3UYECKHE BEIWYUHBI: DJIGKTPUUECKHH 3apsij, CHJIa TOKa,
IIEKTPUYECKOE HANPSDKEHUE, DJIEKTPUYECKOE COINPOTUBIEHHE, PAa3HOCTh IOTEHLHUAJOB,
NIEKTPOJBIDKYIAs CUJa, padoTa TOKA, MHAYKLUUS MAarHUTHOTO IOJiA, cuia Awmmepa, cuia
JlopeHua, HHAYKTUBHOCTh KaTYIIKH, YHEPTHUS AJIEKTPUYECKOT0 M MarHUTHOTO TOJIeH, Iepruo 1
yacToTa KojeOaHUi B KoieOaTeIbHOM KOHTYpE, 3apsi U CHJIa TOKAa B MPOLIECCE TAPMOHHUECKUX
JIEKTPOMArHUTHBIX Koje0aHWi, (OKYCHOE pacCTOSHUE M ONTHUYECKas CHJIa JIMH3bI, IpH
OTHMCAaHUU TPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICI HCIIOJIB3YEMbIX BEJTUUMH, UX 0003HAYCHUS
U €JMHUIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEJIUYUHY C JPYTHMMHU
BEJIMYMHAMU;

— ONMCHIBaTh M3YYEHHbIC KBAHTOBBIC SIBIICHUS M INPOLIECCHI, UCHOJb3Ys (U3NUECKUE
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrUs H
UMIynbe (OTOHA, MEPUOJ] MOJIypacnaga, SHEPrus CBA3M aTOMHBIX sAep, NPHU ONHUCAHUU
NPaBUIBHO TPAKTOBATh (PUIMUYECKUN CMBICT HCIOJNb3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIME NaHHYI (DPU3MUECKYIO BEIMUYMHY C JIPYTMMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaYCHNE (PU3UYECKON BETMUMHBI;

— aHAJIN3MPOBATh (PU3UUECKUE MPOLECCH U ABICHMS, UCIIONIb3Ys (PU3NUECKUE 3aKOHbI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCJIEJOBAaTEIBHOTO M MapauIeIbHOTO  COEIUHEHMS
IIPOBOJHUKOB, 3akOH JIxoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM HMHIYKLHH, 3aKOH
IPSAMOJIMHEHHOTO PACIpPOCTPAaHEHUsI CBETA, 3aKOHBbI OTPAXKEHUs CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHEHHE DifHIITeNHHA 1715 (oT0d(h(PekTa, 3aKOH COXpaHEHUS SHEPTUHU, 3aKOH COXPAaHEHHUS
UMITYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUYECKOro 3apsia, 3aKOH COXPAHEHUS MacCOBOIO YHCIA,
noctynatel bopa, 3akoH paJMOAaKTHBHOTO pacmajga, OpU 3TOM pasinyaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHHWE W YCIOBHS (TpaHUIIbI, OO0JACTH)
IPUMEHUMOCTH;

— OINpeAessATh HaNpaBlI€HUE BEKTOPAa HHIYKIMM MAarHUTHOTO MOJI IPOBOJHMKA C
TOKOM, CHJIbl AMmniepa u cuiibl JIopeHiia;

— CTPOHUTHh M OINHKCHIBATH HM300pa)XCHHE, CO3/1aBaeMOE IIJIOCKUM 3E€pKajioM, TOHKOH
JIMH30M;

— BBIMNOJHATh 3KCIIEPUMEHTHI 110 MUCCIEJOBAHUIO0 (U3NYECKUX SBICHUN M MPOLIECCOB C
UCMOJBb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEPEHUH: 1pu 3TOM  (OpMYJIMPOBATH



npobaeMy/3agady ¥ THIOTe3y Y4eOHOr0 SKCIIEPUMEHTA, COOMPATh YCTAaHOBKY U3 MPEIOKEHHOTO
000py0BaHus, IPOBOAUTD OMBIT U POPMYIUPOBATEH BHIBOIBI;

— OCYIIECTBIJIATH MPSIMbIE U KOCBEHHBIE M3MEpPEHHs (U3NYECKUX BEIMYUH, TPU STOM
BBIOMpPATh ONTHUMAJBHBIA CIIOCOO WM3MEPEHHsT M MCIOJb30BaTh H3BECTHBIE METOJBI OIICHKH
MOTPEIIHOCTEN U3MEPEHUN;

— HCCIIEZIOBAaTh 3aBUCUMOCTH (U3UYECKUX BEIMYMH C HUCIHOJIB30BAHUEM TPSMBIX
U3MEPEHUI: NpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATH PE3yJbTaThl NMOJYYEHHOU
3aBHCUMOCTH (PU3UYECKUX BEJIUYUH B BUJIE TAOIHIl U TPapUKOB, J1€71aTh BEIBOJIBI 10 pe3yJibTaTaM
UCCIIC/IOBaHMS,

— co0umoath mpaBuiia 6€30MacHOro Tpy/a IpU MPOBEIECHUHN HCCIEA0BaHUN B paMKax
yu4eOHOrO0 JKCIEpUMEHTa, Y4eOHO-UCCIIENOBATENIbCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0paToOpHOro 000pyIOBAHHUS;

— pemarb pacu€THbIe 3a/Jayd C SIBHO 3a/JIaHHON (U3NYECKON MOENbI0, HCIOJb3Ys
¢u3nueckre 3aKOHbI M MPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33a[a4d BHIOMpATh (U3NUYECKYIO
MOJIeb, BBIACNIATh (U3NYECKUE BEIMYMHBI M (OpPMYIbl, HEOOXOAMMBIE Al €€ pEelleHus,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOyYEHHOTO 3HAUEeHUS (PU3UUECKON BETMUMHBI;

— pemarb KadyecTBEHHBbIE 3a/layd: BBICTPaMBAaTh JIOTUYECKH HEMPOTHUBOPEUHBYIO
LENOYKY PAaCCYXJCHHUH C OMOpOodM Ha HM3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (U3HUECKUE
SIBJICHUS,

— HCHOJb30BaTh MPHU pEHIeHUH Y4YeOHBIX 3a/lad COBPEMEHHble HH(OpPMAalMOHHBIE
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU M MpPEACTaBICHUs y4eOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OPMALMU, MOJYYEHHOH W3 pPAa3IMYHbIX HCTOYHUKOB, KPHUTUYECKH
aHAJIM3UPOBATh MOJyYaeMyto HH(pOpMaIHIo;

— OOBSACHATh NPUHIMIIBI JACUCTBUS MAIIWH, NPUOOPOB M TEXHHUYECKUX YCTPOUCTB,
pa3nuyarh ycIoBUs UX O€30MIaCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

— TMPUBOAWTH MPHUMEPHI BKJIaJa POCCUICKUX M 3apyOexHBbIX Y4YEHBIX-QU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE MPOLECCOB OKPYXKAIOUIETO MHpA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHI;

— HCNOJb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B TOBCETHEBHOM >KU3HU I
obecrieueHnst 0€30MaCHOCTH TIPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

— paboTtaTh B IPYIIE C BHIMNOJIHEHUEM PA3JIMYHBIX COLIMAJIBHBIX POJIeH, MIaHUPOBAThH
paboTy TpyIIbl, palMOHAIBHO paclpeAesaTh OOS3aHHOCTH M IUIAHUPOBATh JACSTEIbLHOCTH B
HECTAaHAAPTHBIX CUTYalMsX, aJeKBaTHO OLEHMBATH BKJAJ KaXJIOTO W3 YYACTHHKOB TPYIIIHI B
pelIeHrne paccMaTpUBaeMON MPOOIIEMBI.

COJIEP)KAHUE YUYEBHOI'O IIPEJIMETA «®W3UKA. BA3OBbII YPOBEHb»
11 KJIACC

Pa3znen 4. diiekTpoanHamMuKa

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[TocTostHHBIE MarHWTHL. B3aumoaeicTBHE IMOCTOSTHHBIX MAarHUTOB. MarHuTHoe moJe.
Bekrop maruuTHOM MHAYKIUH. [IpUHIUI Cynepno3uuy MarHUTHBIX 1oJel. JIMHUU MarHUTHOM
uHAykuuu. KapTuHa muHui MarHUTHONW MHAYKLIWHU TOJISl TOCTOSTHHBIX MarHUTOB.

MarautHoe 1oJyie TPOBOJHMKA ¢ TOKOM. KapTuHa NMHUNA WHAYKIUA MArHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOI'O MPOBOJHHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJib U HallpaBJICHUE.



Cuna JlopeHua, €€ Moaynab M HampaBieHHE. JIBH)KEHHME 3apsyKEHHOW 4YacTHULIBI B
OJIHOPOJTHOM MarHuTHOM moJie. Pabora cumsl Jlopenma.

SIBneHue DNEKTPOMArHUTHOM MHAYKIUU. IIOTOK BekTOpa MarHUTHOW MHIYKLIHH.
DIIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuK Dapajes.

BuxpeBoe snexktpuyeckoe mose. DJIEKTPOABMXKYIIAS CHUJIa UHAYKLIHH B MPOBOIAHUKE,
JBHKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHMTHOM IIOJI€.

IIpaBuio JleHna.

NHIykTUBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DIEKTPOABHKYIIAsl CUJIAa CAMOWHTYKLIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpoMcTBAa M MNPAKTUUYECKOE TPUMEHEHHE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUL], MHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JInHMK MHIYKIMKA MarHUTHOTO TMOJISL.

B3aumMozeincTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JlericTBre cuiel JIopeHIIa Ha HOHBI 3JIEKTPOJIUTA.

SIBiIeHME DIIEKTPOMArHUTHOW UHAYKIUH.

IIpaBuio JleHna.

3aBUCHMOCTD AJIEKTPOJABHMIKYIIEH CUIIBI MHAYKIIMH OT CKOPOCTH W3MEHEHUsI MarHUTHOTO
MOTOKa.

SIBrieHNE CAaMOMHTYKIIN Y.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3yueHne MarHuTHOTO NOJISI KaTYIIKH C TOKOM.

WccnepoBanue neicTBUsI MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSBIEHUS 31€KTPOMarHUTHONM MHIYKIUU.

Pazgen 5. Kojre0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KOEOAHUA

KonebarenpHas cucrema. CB0OOOMHBIE MexaHWYeCKHMe KoyieOaHusa. [ apmMoHMuYeckue
kosnebanus. Ilepuon, dactora, ammiauryna u ¢asza konebanuid. IIpyXKMHHBIH MasSTHHK.
MareMaTryeckuii MaSTHUK. Y paBHEHHE rapMOHUYECKUX KoJjiebanuii. [IpeBparnienue suepruu npu
TrapMOHUYECKUX KOJIeOaHMSIX.

Konebarenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B HUACATHLHOM
KOoeOaTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHUYECKUMH H  JJIEKTPOMArHUTHBIMHU
koneOanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HJCATHHOM KOJeOATEIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxarolmux KoneOaHusAX. BbIHyX/IeHHbIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. BeiHyXI€HHBIE AJIEKTpOMarHUTHBIE KOJIeOaHMs.

[Tepemennbiii Tok. CHHYCOUTAIBHBIN MEPEMEHHBIM TOK. MOITHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAMIPSIKEHUS.

Tpancdhopmarop. IlpousBoacTBo, mepemada M MOTpeOICHUE AICKTPUUYECKON DHEPTHUHU.
OKOJIOTUYECKME PUCKH TpU IPOU3BOJACTBE AeKTpodHepruu. KynbTypa ucnonab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOMN KU3HH.

TexHudeckue yCTpOMCTBA U IIPAKTUYECKOE IIPUMEHEHHUE: DJJIEKTPUYECKUN 3BOHOK,
reHEepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu



HccnenoBanue napamMeTpoB KoJ1eOaTeIbHOM CUCTEMBI (MTPYKUHHBIM WIIM MaTeMaTUYeCKUN
MasITHHK).

Habmronenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBoOOAHBIC ATIEKTPOMArHUTHBIC KOJICOAHMS.

OcumsuiorpaMMbl  (3aBUCMMOCTH  CHJIBI  TOKa W HANpPsHKEHUS OT BPEMEHM) s
3IEKTPOMArHUTHBIX KOJeOaHUH.

Pe3oHaHc mpu moOCIE10BAaTENIBHOM COEIMHEHUU PE3UCTOPA, KATYyLIIKW MHIYKTUBHOCTU U
KOH/JIEHCATOopA.

Mogenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

HccnenoBanue 3aBUCMOCTH TEPHOa MaJIbIX KOJeOaHUI Ipy3a Ha HUTH OT JUTMHBI HUTH
Y Macchl rpysa.

HccnenoBanne NEpPEeMEHHOr0 TOKa B LENUM M3 IOCIENOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHu4eckue BOJIHbI, yCIoBUs pacnipocTpanenus. [leproa. CkopocTs pacnpocTpaHEeHUs
U JiuHa BoiHbL. [lomepeuHble M TMpoOJOJbHbIE BOJHBL MHTepdepeHums u nudpaxuus
MEXaHUYECKUX BOJIH.

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

DNEeKTpOMarHuTHbIE BOJHBI. Y CIOBUS M3JIYYEHMS SJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anexkTpoMarauTHoil BosaHe. CBOMCTBA AIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHEe, TpeJoMJieHHe, moydpusauus, audpakuusg, uHTepdepenuus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana »nMeKTPOMArHUTHBIX BOJH. [IppuMeHEHHE AIEKTPOMATHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHOMIBI pauOCBA3U U TENEBUACHUS. Paguonokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNUE OKPYXKAIOIIEH Cpeibl.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEIULMHE, pajap, paauoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Konebmomieecs: Teno Kak HCTOYHHK 3BYKA.

Habntoienue oTpakeHus U IpeoMIICHUSI MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunn 1 [uppakiind MEXaHUYECKHX BOJIH.

3BYKOBO pe30HaHC.

HaGntonenne cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH M YacTOTOU
KoJie0aHui.

HccnenoBanne CBOWCTB — 3JEKTPOMAarHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJsipu3anus, Audpakius, UHTepepeHIIns.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE pacipOCTpaHEHUE CBETA B OJJHOPOJIHOM cpee.
JIyd cBera. ToUeUYHBI UCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpaxkeHHUs cBeTa. [locTpoeHne M300pakeHHil B IIJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKkOHBI TPETOMJICHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnoMiuenus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroja IOJHOIO BHYTPEHHEIO
OTPaKEHUS.



Hucniepcus csera. CioxxHbIH coctaB Oenoro cera. L[Ber.

Cobuparonue ¥ pacceuBaroniue JHH3bI. ToHkas ymH3a. DOKyCHOE paCCTOSHHE |
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. @opmysa TOHKOM JIMH3BI. Y BEIMUEHUE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBass ontmka. WaTepdepenums cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HAOIIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOI€PEHTHBIX UICTOYHUKOB.

Hudpakius cBera. JudpaknuoHHas pemérka. YcinoBue HAOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa M NpPaKTHUECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOSKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONITHKA, MTU(paKInOHHAs PEeIIETKA,
HOJISIPOU.

Jlemoncmpayuu

[IpsamonuHeliHOEe pacnpoCTpaHEHUE, OTpaKEHHWE W TperaomyieHue cBeta. OnTHYEcKue
puOOPHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojenb CBETOBOIA.

HccnenoBanue CBOMCTB U300payKeHHIA B JIMH3AX.

Moaenu MUKpPOCKOIIA, TeJIECKONa.

HaGmonenue naTepdepeHInm cera.

HaGmronenue qudpakuum cera.

HaGmronenue aucnepcuu cBera.

[Tonyyenue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[TonydeHue cekTpa ¢ TOMOMIbIO TUPPAKIIMOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3mepenne nokazaresns MpeoMIIeHUs CTEKIIA.

HccnenoBanue CBOMCTB U300payKEeHHI B JIMH3AX.

HaGmronenue qucnepcuu certa.

Pazngen 6. OcHOBBI cienAJIbLHOM TEOPUH OTHOCUTEIbHOCTH

I'paHnnbl IPUMEHMMOCTH KJIACCUYECKOM MexaHukH. llocTymarsl cnienualbHOM TEOopuu
OTHOCHUTEJIBHOCTH: WHBAapPUAHTHOCTb MOXYJSI CKOPOCTHM CB€Ta B BakyyMe, IPUHIHII
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH U COKPAILEHUE JJINHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Paznen 7. KBanroBas ¢pusuka

Tema 1. Inemenmul KBAHM OGO ONMUKU

®otonbl. Popmyna [lmanka cBsi3u 3HEprUU HOTOHA C €r0 YACTOTOU. DHEPTUSI U UMITYIIBC
¢orona.

OtkpeiTne u wuccienoBanue Goroadpdexra. Ombitet A. I. CroneroBa. 3akoHBI
doroaddexra. YpaBuenue DitHmreitna g porospdexra. «KpacHas rpanunay porodddexra.

JlaBrenne cBera. OnwiTsl [1. H. JIeGenena.

XUMHUYECKOE ICMCTBHUE CBETA.

TexHuueckue ycTpoiiCTBa M TNpaKkTUYECKOE MpHUMEHEeHHe: (HOTod7aeMeHT, (OTOAATUHK,
coNTHeYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu



®oT0o3deKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTUHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodDdeKTa.
Cseroauon.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Mopenb atoma Tomcona. OnbiTel Pezepdopaa no paccesanto o -yactuil. [lnanerapras
mozens atoMa. Iloctymnarel bopa. U3nyuenue u norsomienne (GOTOHOB MPU MEPEXO]e aroma ¢
OJHOTO YPOBHSI SHEPTrUuM Ha Apyroi. Bunsl cnekTpoB. CEKTp ypOBHEN SHEPIUU aTOMa BOJAOPOA.
BonnoBele cBolicTBa yactuul. Bonns! e bpoiinsa. KopnyckynsipHO-BOJIHOBOM Tyaau3M.
CHOHTaHHOE U BBIHYKIEHHOE U3IyYEHHE.
TexHudeckue yCTpOMCTBA U IPAKTHUYECKOE IPUMEHEHHUE: CIHEKTpPalIbHbIM aHaJIN3
(cTieKTpoCKoOM), Ja3ep, KBAHTOBBIA KOMITHIOTED.
Jlemoncmpayuu
Mopenb onbiTa Pesepdopna.
Omnpenenenre AJIMHBI BOJIHBI JIa3epa.
HaGmronenne nuHeRYaThIX CIIEKTPOB U3TyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopuule pabomol
HabntoneHune nuHeuaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JIOKA3bIBAIOUIME  CJIOXKHOCTb  CTpOoeHHd  sapa.  OTkKpeITHE
paauoakTuBHOCTH. OnBITEL Pe3epdopaa mo onpeneneHuo cocTaBa paguoaKTUBHOTO U3TyYEHUS.
CsaoiicTBa anbda-, 6era-, raMmma-u3nydeHus. BiusHue paqnoakTHBHOCTH HA KUBBIE OPTaHU3MEI.
OtkpeiTHE TIpoTOHAa M HelTpoHa. Hykmonuas monens smpa ['eizenOepra—lBaneHko.
3apsn saapa. MaccoBoe uucio sigpa. M30Tormsl.
Anbda-pacnag. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacman. ['amMmma-usnydenue. 3aKoH
pPaauoaKTUBHOTO pacraja.
DHeprus CBA3U HYKJIOHOB B sizpe. SnepHsie cuibl. [ledexT macchr sapa.
SAnepHsle peakuuu. JleneHue U CUHTES SIED.
Anepupiii  peaktop. TepmosimepHbpiii cuHTe3. [IpoOiieMbl W TEPCHEKTUBBI  SACPHOU
DHEPreTUKU. DKOJIOTHMUYECKUE ACTIEKTHI AEPHON SHEPTEeTUKH.
DyieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTo1p1 HAOIIOICHUS U PETHCTPAIIH SJIEMEHTAPHBIX YaCTHII.
dyH/1aMEeHTAIIbHBIE B3aUMOICUCTBUS. EMMHCTBO (pr3nyeckoi KapTUHBI MUpA.
TexHudeckue yCTpOHUCTBAa U NMPAKTHUYECKOE IMPUMEHEHHUE: NTO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.
Jlemoncmpayuu
CUéTYnK HOHM3HUPYIOIIUX YACTHII.
Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul
HccnenoBanue TpekoB 9acTHil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMMHU M ACTPOPU3UKH

Otanbl  pa3BUTUS  acTpoHOMUHM. lIpukianmHoe W MHUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMUH.

Bun 3Bé3aH0r0 Heba. Co3Be3ausi, spKkue 3BE3/bI, IIAHETHI, KX BUIUMOE ABHKCHHUE.

ComnHeuHas cucrema.

Connue. ConneuHasi akTUBHOCTh. Mcrounuk sHepruu ConHua u 3BE371. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKH. J(narpaMma «CeKTPaTbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI IJTABHOM
IOCIICIOBATCIIFHOCTH.  3aBHCHMOCThL  «Macca — CBETHMOCTBY» IS 3BE3J  TIIABHOM



nociea0BaTenbHOCTU. BHyTpeHHee cTpoeHne 3BE34. CoOBpEeMEHHBIE TIPEIACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOItoIMH COJIHIA U 3BE3T. DTaIlbl )KU3HU 3BE3 L.

Muneunsiii [1yTs — Hama Nanaktuka. [lonoxenue u asuxenue Connuna B ['anaktuke. TUrbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B sAPaX TANAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa0O6usa. PasOeranue ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE H3ITydeHUE.

MacmtabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmtoienust HeBOOPY>KEHHBIM TJ1a30M C HCIOIb30BAaHUEM KOMIBbIOTEPHBIX MPUIOKEHUH
JUISL OTIpEICIICHUS MOJIOKEHHUSI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3MS
CeBepHOro nojaymapus U spKue 3BE3/IbI.

Habmtonenus B reneckon JlyHsl, mianer, Mieunoro IlyTu.

O6o0marnee NnoBTOpeHne

Ponp Qu3uku U acTpoHOMHH B SKOHOMHYECKOH, TEXHOJIOTUYECKOW, COIMAIBLHOU H
3THUYECKOH chepax AeaTeTbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKU 1 aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOH KapTMHE MHpa, poib (pu3nueckoi Teopuud B (OPMHUPOBAHUU TPEICTABICHUH O
(bU3HMYEeCKON KapTHHE MHUpa, MECTO (M3UYECKON KapTHHBI MUpa B 00IIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEACTABIECHUI O IPUPOJIE.

MesknpeamMeTHble CBSI3H

W3yuenmne kypca ¢usuku 06a3oBoro ypoBHS B 11 Kkiacce ocCyIIecTBIISETCS C y4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnvle nowamus, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAyYHOTO IMO3HAHUS:
SIBJICHWE, HAy4yHBbI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
SKCHEPUMEHT, MOJAECINPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelnieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpHUECKUE (YHKIUHU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO, BEKTOPbI M HX
IPOCKIMM Ha OCH KOOPJAMHAT, CIIO)KEHHE BEKTOPOB, MPOM3BOAHBIC JIEMEHTApHBIX (DYHKIIHA,
MpU3HAKU TI0J100MS TPEYTOJIbHUKOB, OIPEIeIeHHE TUIONIaIN TUIOCKUX GUryp u o0béma Ted.

Buonoeus: snekTpuueckue SIBICHUS B KUBOW NpUpOAE, KoiieOaTenbHbIe IBMKEHUS B
JKUBOW TNPUPOJE, ONTUYECKHUE SIBJICHUS B JKUBOW NPUPOJAE, ACUCTBUE paJvalliyd HA >KUBBIC
OpraHU3MBlI.

Xumus: CTPOGHHE aTOMOB W MOJEKYJ, KpPUCTaJUIMYECKash CTPYKTypa TBEPABIX TeI,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

I'eocpagpusa: MarHUTHBIE TIOTIOCA 3€MJTH, 3aJI€KU MarHUTHBIX pyl, (OTOChEMKA 3eMHOM
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPSICCHUMN.

Texnonozus: TAHUAN IIEKTPOIIEpPENay, T€HEPATOpP NEPEMEHHOTO TOKA, SJIEKTPOABUTATENb,
UHAYKIMOHHAs TedYb, pajap, paJuoNpUEMHHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



TEMATHYECKOE INTAHUPOBAHHE

11 KJIACC
KoauyecTBo yacoB BocnurarenbHbIH OTEHIHA
Ne Haumenopanue Kontpoan MpakTHiec  3;eprponnbie (udposbIe)
pa3aejioB M TeEM KHe
n/n Bcero HbIE 00pasoBaTe/bHbIE PeCypChl
NPOrpaMMbI padoThI
padoThl
Pa3gea 1. JIEKTPOAMHAMUKA
https://interneturok.ru/ I'paxknaHckoe BociUTaHHE
http://school-collection.edu.ru/ -opMHUpOBaHHE POCCHICKON TpaXJaHCKOU
https://www.mozaweb.com/ru/ WIEHTUYHOCTH, IIPHHAJIEKHOCTH K OOIIHOCTH
VP httpsE//www.voutube.com/@qetaclassphvs rpaxxaan Poccuiickoii dgenelgauun; §
https://educont.ru/ -(opMHpPOBaHHE POCCHIMCKON TPaXIaHCKOM
1.1 DJIeKTpOMarHuTHas 11 1 3 : . .
VKIS https://education.varwin.com/ru/ HIICHTHYHOCTH, IPUHAUICKHOCTH K HAPOLY
YRR https://www.yaklass.ru/ Poccun Kak HCTOYHHKY BIIACTH B PoccHiickom
https://www.powtoon.com/ roCymapcTBe U CyOBEKTY ThICSUEIICTHEN
https://resh.edu.ru/ POCCHICKON rocy1apCcTBEHHOCTH;
-(opMupoBaHUe yBaXKeHU K TIpaBaM, cBOOOIaM
U 00s13aHHOCTSIM TpakaaHuHa Poccnn
Hroro no pasaerny 11 -popMupoBaHKe IPABOBOM U MOJUTHYECKON
Pasnex 2. KOJIEBAHUS U BOJTHbI KYJIBTYPEL.
s IIaTrpuoTnyeckoe BoCIUTaAHUE
MexaHnueckue u https://interneturok.ru/ hOpMUPOBAHHE TIOBBH K POTTHOMY KDao:
2.1 JIIEKTPOMArHUTHBIE 9 1 http://school-collection.edu.ru/ PMHP poaL y pato;
X -popmupoBanue M00BH K PonuHe;
KOJICOAHMSI https://www.mozaweb.com/ru/ ]
https://www.youtube.com/@getaclassphys “POPMHPOBAHNC IOOBH K CBOCMY HApOALY;
Mexanuueckue n : : : -(OpPMHUpPOBaHHUE YBAXKEHHsI, TOJEPAHTHOCTH K
2.2 SIIEKTPOMATrHUTHBIE 5 1 https:// Educor!t-m/ ) napoam Poccui:
BOJIHEL https://education.varwin.com/ru/ ’ .
: -ACTOPHIECKOE MPOCBEIICHHE;
hitps://www. yaklass.ru/ -(opMupOBaHHE POCCHIICKOTO HALMOHATIBHOTO
https://www.powtoon.com/ PMHD P ) H
23 OnTuka 10 3 HUCTOPHUYECKOTO CO3HAHMS;

https://resh.edu.ru/



https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/

HUroro no pazzaeiny 24

Pazjen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJILHOCTH

OCHOBEI CITEIMAIBHON

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

31 TeopiH 3 https://education.varwin.com/ru/
OTHOCHUTECJIBbHOCTH
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
Hroro no pazneny 3

Paznesn 4. KBAHTOBAS ®PU3UKA

41 DIIEMEHTHI KBAHTOBOM 6 https://interneturok.ru/

) ONTHKHU http://school-collection.edu.ru/

4.2 Crpoenne atoma 4 https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/

4.3 ATOMHOE PO 5 https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/

Hroro no pazneny 15

Pa3gen S. OBOBIMAIOINIEE IOBTOPEHUE

O6ob6mmaroree
ITOBTOPEHHE

5.1 11

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

-popMHpOBaHNE POCCHICKOI KYIbTypHON
HACHTHYHOCTH.

JlyXOBHO-HPaBCTBEHHOE BOCITUTAHHE
-(opMupoBaHHeE TyXOBHO-HPABCTBEHHON
KYJIBTYPHI,

-opmMupoBaHHE TPaIUINOHHBIX POCCHHCKUX
CEMEHHBIX IICHHOCTEH;

-(opMHupOBaHHE YECTHOCTH;

-popmupoBaHue 100POTHI;

-(opMHpOBaHNE MUIOCEPANS;
-opMHpOBaHUE CIIPAaBEITNBOCTH;
-popMupoBaHHe OPYKEMIOOUS ¥ B3aNMOIIOMOTIIH;
-popMHpOBaHHNE YBAKEHUS K CTapIIAM;
(hopMupoBaHUE YBaXKCHHUS K ITAMSATH IIPEIKOB.
JcTeTnvyecKoe BOCIUTaAHUE

-opmMHupOBaHHE ICTETHUECKOH KYJIBTYPBI;
-MPUOOIIEHHE K JIy4IIUM 00pa3iam
OTEYECTBEHHOI'0 UCKYCCTBA;

-NpHOOIIEHHE K JIyYIIHM 00pa3iiaM MUPOBOTO
UCKYCCTBA.

dusznyeckoe BocnuTaHue, hopMupoBanue
KYJbTYPHI 310POBbS H IMOIMOHAIHHOTO
0s1aromoJyyus

-opMHpOBaHHE KyIbTYpHI 3J0POBOTO 00pa3a
JKHU3HU,

-opMHpOBaHUE YMOIIMOHATEHOTO
Gmaromnonyuns;

-popMHPOBaHHE HABBIKOB 0E30IIACHOTO
MOBEJICHUA B IPUPOJIHOMN CpeEJIe;
-popMHpOBaHHE HABBIKOB OE30IACHOTO
TIOBEJICHUS B COLIMAJIBHOM Cpee;
-bopMUpOBaHNE HABBIKOB 0€3011aCHOTO
MTOBEJICHUSI B YPE3BBIYAHBIX CUTYAIIHSX.
Tpynosoe BocnuTranue

-opmMupoBaHHE YBaXXEHHS K TPYAY;
-(opMHpOBaHKE YBaXKCHHUS K TPYIAIINUMCS;
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https://www.powtoon.com/

https://resh.edu.ru/

-popMHUpOBaHKe YBaOXXEHHS K pe3yJIbTaTaM Tpyaa
(cBoero u ApyrHX JIOAEH);

-OpHEHTAIINs Ha TPYHAOBYIO IESTEIbHOCTD;
-OpHEHTAIIMS Ha MOJyYeHHE podeccuu;
-OpHEHTAINS Ha TMYHOCTHOE CAMOBBIPAXKCHUE B
MPOAYKTUBHOM, HPABCTBEHHO JOCTONHOM TPY/IC;

Ka4yCCTBCHHOTI'O 06pa3OBaHI/IH.

Hroro no paszneny 11
PesepBHOE Bpems 4
OO011E€e KOIMYECTBO YacOB 68



https://www.powtoon.com/
https://resh.edu.ru/
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