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INOACHUTEJIBHAS 3AITMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHSI Ha YpOBHE CPEIHEro oOIiero oopa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOKCHHA W TpPeOOBaHWUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBarensHOM mporpamMmsbl, mpeacraBieHHblx B PI'OC COO, a Ttakke ¢ ydérom
benepanbHOl paboyeil MporpaMMbl BOCHUTAHUS M KOHIENIMU TMPENojaBaHus Y4eOHOro
npeamera «®Puzmka» B 0o0pazoBaTeNbHBIX OpraHm3anusx Poccuiickoit  ®eneparum,
peanu3yoIuX OCHOBHBIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

Conepxanue TporpaMMbl 1O (HU3MKE HANpaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTHUHBI MHpa oOydvaronuxcs 11 kiaccoB mpu oOydeHun ux (usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO noaxoa. [Iporpamma no ¢pusnuke cOOTBETCTBYET
tpedoBanmsiMm ®I'OC COO k miIaHUPYyEMbIM JHYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyabTataM OOy4YeHHs, a TaKKe€ YYUTBIBAET HEOOXOTUMOCTH PEATH3ALUU MEXKIIPEIMETHBIX
CBs3e (U3MKH C E€CTEeCTBEHHO-HAyYHBIMHU Y4YEOHBIMH mpenMeTramu. B Heill ompepenstorcs
OCHOBHBIE IIeJIM U3Yy4YeHUs (U3UKH Ha YPOBHE CpEIHEro obIiero obpazoBaHus, IJIaHUPYEMbIe
pe3yabTaThl OCBOCHHMSA Kypca (U3MKW: JMYHOCTHBIC, METalpeiIMEeTHBIE, MpeaMeTHhIe (Ha
0a30BOM ypOBHE).

[Tporpamma o Gpu3MKe BKIIOYACT:

e [IJIAaHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (pU3MKKU Ha 0A30BOM YPOBHE, B TOM UHCIIE

peIMEeTHbIC PEe3yIbTaThl M0 TOAaM 00y4YeHHS,;

e cojiepkanue yueOHoro mpeamera « Pu3nKay 1o rojgam 00yueHus.

®u3rka Kak Hayka o HanboJiee 00X 3aKOHAaX MPHUPO/bI, BBICTyMasi B KaUeCTBE yU4eOHOTO
MpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBINH BKJAJ B CHCTEMY 3HaHHH 00 OKpYy»XKaroliem MHpe.
konpHBI Kypc (U3MKH — CHCTEMOOOPA3yIOIIUNA JUIsl €CTeCTBEHHO-HAyUHBIX YYeOHBIX
MIPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJIEHUN, N3y4aeMBbIX
XUMHUeH, Ouonoruel, pusnueckoi reorpadueit u acrpoHommeit. Mcnonb3oBaHME M aKTUBHOE
MpUMeHeHne (U3NYECKUX 3HAHMN OMpeAeNseT XapakTep H pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTUN B cdepe HHEPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, MOJyYeHUs HOBBIX
MaTepUajIoB C 3aJJaHHBIMU CBOWCTBaMU U Apyrux. M3ydeHnne ¢pusuku BHOCUT OCHOBHOW BKJaJ B
(dbopMUpOBaHHE €CTECTBEHHO- HAyYHOW KapTUHBI MHpa oO0ydarommxcsi, B (QOpMHUpOBaHUE
YMEHHI IPUMEHATh HAYYHBIH METO]] IIO3HAHUS TIPH BBHITIOTHEHUN UMH YUYEOHBIX UCCIICIOBAHHIA.

B ocHOBY Kkypca (hu3uKku A7 ypOBHS CpeIHEro 001mero o0pa3oBaHus MOJIO0KEH Pl HICH,
KOTOpbIE MO’KHO pacCMaTpHUBaTh KaK MPUHIIUIIBI €TOMIOCTPOSHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJZIEpKUT MaTepuall U3 BCeX paszesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, TaKk U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HEM MaTtepuan Kypca QUMK 00beUHEH BOKPYT
¢usznueckux Teopuil. Beagymmm B Kypce sBisercss (OpMHUpOBaHHME TpEACTAaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUHU, BEIIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzanus npemnonaraeT UCHOIb30BaHUE T'YMaHUTAPHOTO
noTeHIana (U3NYeCKOl HayKH, OCMBICICHUE CBA3H PAa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaKXKE€ C MUPOBO33PEHUYECKMMHM, HPABCTBEHHBIMH U HKOJIOTUYECKUMU MTPOOIEMAMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc ¢u3Mku npeanonaraeT 3HAKOMCTBO C
LIIMPOKUM KPYIOM TEXHHUYECKMX M TEXHOJOIMUECKUX MPWIOKEHUM H3Y4EHHBIX TEOpPUM U
3aKOHOB.

Hoes skonocuzayuu peanusyercss IMOCPEICTBOM BBEICHHS DJIEMEHTOB COJEpPKaHMS,
MOCBAIIEHHBIX 3KOJIOIMYECKMM IpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkke 00CYKACHHUS MTPOOJIEM paliMoOHaTFHOTO PUPOIOTIONb30BaHUS U
9KOJIOTMYECKOH 0€301acHOCTH.



Ctep)KHEBBIMU DJIEMEHTaMH Kypca (PM3MKM Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHUS
SBISIIOTCS  pu3nveckue Teopuu ((HOpMUPOBAHHE MPEICTABICHHH O CTPYKType NOCTPOCHHS
¢busnueckoil Teopuu, posd (yHIAMEHTATBHBIX 3aKOHOB W TIPUHIUIIOB B COBPEMEHHBIX
MPEJICTABICHHUSIX O TPUPOJIE, TPaHUIAX MPUMEHIUMOCTH TEOPUM, IJISI OMHCAHHS ECTCCTBCHHO-
HAYYHBIX SBJICHUU U MPOIIECCOB).

CHCTEeMHO-IEITEITLHOCTHBIN MOIX0/ B Kypce (DM3UKH pean3yeTcs MPEXIe BCEro 3a CYET
OpraHU3alH SKCIIEPUMEHTAIFHON JesITeIbHOCTH oOyydaronuxcs. s 6a30BOro ypoBHs Kypca
(U3UKU — 3TO KCIOJIb30BAHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
a00paTOPHBIX PabOT, KOTOphle B Mporpamme 1o (GHU3HKEe OOBEIWHEHBI B OOIIMHA CITMCOK
YYEHUYECKUX MPAaKTUYeCKHX paboT. BeineneHune B yka3aHHOM TepedHe JabopaTOpHBIX padoT,
MPOBOAMMBIX IS KOHTPOJISI W OIICHKH, OCYIIECTBISIETCS YYaCTHUKAMH OOpa3oBaTEIbHOTO
Iporecca UCX0/Is U3 OCOOCHHOCTEH IJIaHUPOBAHUS M OCHAICHUS KabuHeTa (usuku. [Ipu sTom
o0ecreunBaeTcsl OBJIAJICHHE OOYYAIOUIMMHCS YMEHHSIMHU IPOBOJUTH KOCBCHHBIC H3MEpPEHUS,
WCCIIC/IOBAHMSI 3aBUCUMOCTEH (U3UYECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE YIENSIeTCs PEIICHUIO pacYETHRIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aToM
JUIsL pacyE€THBIX 3a]1a4 MPUOPUTETOM SIBIISIIOTCS 3a7[au¥l C SIBHO 33JaHHOM (PU3NYECKOI MOJIEIBIO,
MO3BOJISIONINE TIPUMEHSTh NU3yYCHHBIC 3aKOHBI 1

3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jiena Kypca, Tak U MHTEIpUpYs 3HAHUS U3 PAa3HBIX pa3/iesioB.
JUis KauecTBEHHBIX 3a/ad HPUOPUTETOM SBIIIOTCS 3aJjaHus Ha OOBSICHEHHWE INPOTEKaHUs
(¢u3nyecKux SBJIEHUN U MPOIECCOB B OKpYXKarollel XKu3HU, TpeOyromue BoiOopa pusmdeckon
MOJIETH JIJIsl CUTYyallu MPAaKTUKO- OPUEHTUPOBAHHOIO XapaKTepa.
B cootrBerctBum ¢ TpeboBanusiMu PI'OC COO K MarepHalbHO- TEXHUYECKOMY
o0ecrnieueHn0 y4yeOHOro mporecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YpOBHE CPEIHEro
oOuiero o0pa3oBaHMsI JOJDKEH HM3y4yaTbCsl B YCIOBUSIX IPEIMETHOrO KaOMHETa (U3MKU WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyUYHOro IuKiIa. B xabunete
¢u3MKN JODKHO OBITh HEOOXOJMMOE J1abopaTopHOE OO0OpYAOBaHHE ISl  BBITOJHEHMS
yKa3aHHBIX B MpOrpamMMme Mo (PU3HKe yUYeHHUECKUX MPAKTUYECKUX paboT U JEMOHCTPALMOHHOE
obopyioBaHue.
JleMoHCTpallMOHHOE 000pyaOBaHHE (OPMHUPYETCS B COOTBETCTBHUM C MPUHIMIIOM
MUHUMAJIBHON JIOCTATOYHOCTU U OOECIeUMBAET MOCTAHOBKY MEPEUYHCICHHBIX B MPOrpaMMe Io
¢u3MKe KIIOYEBBIX JAEMOHCTpAlUN [UIS HCCIENOBAaHUS H3Y4YaeMbIX SBJIEHUH U IPOLECCOB,
IMITUPUIECKUX N(YHTAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHH.
JlaboparopHoe 00opyAOBaHHE ISl YUEHHYECKUX MPAaKTHUUECKUX padoT (opmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecCreyMBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnueckue KOMIUIEKTHI Ja0OpaTOpPHOTO OOOpYIOBaHUS JIOJKHBI OBITH
MIOCTPOEHBI Ha KOMILJIEKCHOM HCHOJIb30BaHUM AHAJIOTOBBIX U LIHU(POBBIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPHUTENbHBIX CUCTEM B BUJIE LIU(POBBIX TAOOPATOPHIi.
OCHOBHBIMH LIETSIMH U3y4eHUS (PU3UKH B 00111eM 00pa30BaHUU SIBJISIOTCS:
e popmupoBaHNe UHTEpeca W CTPEMJIEHUS OOydYaromMXCS K HAyYHOMY H3YYEHHIO
IPUPOIBI, PA3BUTHE UX UHTEIJICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH;

®pa3BUTHE TPEACTABICHUH O HAyyHOM METOJE TMO3HAaHUA U  (OPMHUPOBAHUE
UCCIIEI0OBATEIBCKOTO OTHOIICHHS K OKPY/KAIOIIUM SIBIICHUSIM;

¢ (hOpMUPOBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJbTaTa M3y4YEHHUs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAITBHBIX 3aKOHOB (DH3UKH;

e (hopMupoBaHHE YMEHUI OOBSCHATH SABICHHS C HCIOJIb30BaHUEM (DU3MUYECKUX 3HAHUN U
HaYYHBIX JI0Ka3aTeIIbCTB;

e (hopMUpPOBaHHUE MPEJICTABICHUN O PoNM (PU3MKKM JUIsI pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTUH.



Jloctuxenne 3Tux Iened oOecreunBaeTcs pEIICHHEM CIeIyIONIMX 3ajad B Ipolecce
n3ydeHus Kypca pU3MKu Ha ypOBHE CpeiHEro o0IIero 0opa3oBaHus:

e IPUOOpPETEHUE CUCTEMBI 3HAHUK 00 OOmMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOJUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTBI acTPO(PU3NKH;

e hopMUpOBaHME YMEHUH TPUMEHATh TEOPETHYECKHE 3HAHUSA Ui OOBSCHEHHA
busznyecKkux SBJICHUM B NPUPOJE U JUIA TPUHATUS MPAKTUUYECKHX pELICHUN B
MOBCE/IHEBHOM JKU3HH,

¢ OCBOCHHE CIIOCOOOB PEIIEHUS Pa3IMYHBIX 3a/1a4 C SIBHO 33JJaHHOM (PU3HUECKON MOJIEIBIO,
3a1ad, IO/Pa3yMEBAIOUIMX CaMOCTOATENbHOE CO3/l1aHue (U3NYECKOH MOJenH,
aJICKBaTHOM YCJIOBUSIM 33/1a4H;

e IOHMMaHHE (U3MUYECKUX OCHOB M MPHUHIMIIOB JIEHCTBUS TEXHUYECKHX YCTPONCTB U
TEXHOJOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLLYIOCPENY;

® OBJIQJICHUE METOJAMH CaMOCTOSATEIBHOTO IUIAHUPOBAHUSA WM TIPOBEICHUS (PU3HMUECKUX
OKCIEPUMEHTOB, aHalM3a M  WHTEpOpETalMd  WHPOPMALUHU,  ONpEIeICHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHKME YCIOBUW MJI1 Pa3BUTUS YMEHUN MPOEKTHO-HCCIEA0BATEIbCKOM, TBOPUECKOM
NeSITeTTHHOCTH.

Ha w3ydenue ¢usuku (06a30BBI YPOBEHb) Ha YPOBHE CpeaHEro o0Imero oOpa3oBaHUS

otBoauTcs 68 dacos (2 vaca B Heneno) B 11 kiacce.

[Tpennaraemslii B mporpaMMe mo Gpu3uKe nepedeHsb JabopaTOpHBIX UIIPAKTUYECKUX PaboT

SBIISIETCS PEKOMEHIOBAaHHBIM, YUYUTENb JeNaeT BHIOOp IMPOBEACHUs JTabOpaTOPHBIX paboT |
OTIBITOB C YUYETOM MHJMBUIYAJIBbHBIX OCOOCHHOCTEHN 00yUaromuxcs.

COJAEPKAHUE OBYYEHUA
11 KJIACC

Pa3nen 4. DilekTpoguHAMUKA

Tema 3. Macnummnoe none. In1eKmpomMazHumMHAas UHOYKYUSA

[TocrositHHBIE MarHWTHL. B3auMozelcTBHE IOCTOSHHBIX MarHuTOB. MarHuTHoe ImoJe.
Bekrop marautHON MHAYKIMH. [IpUHIMI cynepno3uuym MarHuTHBIX 1ojiei. JINHMM MarHUuTHOM
nHaykuu. KaptuHa mTuHIE MarHUTHONW MHAYKIMU MOJIS TOCTOSIHHBIX MarHuTOB.

MaruutHoe mojie IpoBOAHMKA ¢ TOKOM. KapTuHa JAMHMI MHAYKUMHA MarHUTHOTO IOJIS
JUIMHHOTO MPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJAHHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. B3anMmoaencTere NpoBOJTHUKOB CTOKOM.

Cuna Awmrepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ Moaynb M HampaBieHue. J[BHkeHHE 3apsyKeHHOM 4YacTHULBI B
OJTHOPOJIHOM MarHUTHOM 1oJie. PaGota cussl Jlopenia.

SIBeHME DIIEKTPOMArHUTHOW MHAYKUMU. [lOTOK BeKTOpa MarHUTHOM WHIYKLUH.
DOneKTpoABMKYyLIasl CUJIa MHAYKLIHU. 3aKOH AJIEKTPOMArHUTHON MHAYKIMK Papajes.

BuxpeBoe 3JIeKTpUYecKoe MoJIe. DNEKTPOABIDKYIIAs CHJIa WHAYKIUHA B IIPOBOJHHKE,
JBUKYLIEMCSI IOCTYIIATENbHO B OJJHOPOIHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenna.

NHAyKTUBHOCTG. SIBIEHNE CAaMOMHAYKINUU. DIEKTPOABIKYIIAs CUJIa CAMOMHIYKIIMH.

OHeprus MarHUTHOTO IIOJISI KAaTyIIKM C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHnyeckue ycTpolcTBa M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MArHUTHI,
JNEKTPOMArHuThl, IEKTPOJABUIaTENb, YCKOPUTEIIN HIEMEHTAPHbBIX YaCTHL], NHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHHIM 1nojieM.JInHun

WHYKIUA MarHUuTHOTO TOJIS.

B3anmosaeiicTBre ByX NpOBOJHUKOB ¢ TOKOM.Cuiia

Awmrepa.

[evictBue cuibl JIopeH1ia Ha HOHBI AJIEKTPOJIUTA. SIBIICHHE

3JICKTPOMArHUTHOW WHTyKIIHH.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJBIKYIIEH CHUJIBI MHAYKIIMH OT CKOPOCTH HM3MEHEHUSMArHUTHOIO
IIOTOKA.

SIBieHure caMOUHYKITHH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3yuenre MarHuTHOTO TOJISI KATYIIKU C TOKOM.

HccnenoBanue neiicTBUS MOCTOSIHHOTO MarHuTa Ha paMKy ¢ Tokom.VccnenoBanue siBICHUS

AIEKTPOMArHUTHON MHYKITUH.

Pa3znea 5. Kosie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHM4Yeckue KosebaHus. [‘apmoHMueckue
konebanusa. Ilepuon, dactora, amrmumrtyna u ¢asa konebanuil. IIpyKUHHBI MasTHUK.
Matematuueckuii MasTHUK. YpaBHEHHME TapMOHHUYECKUX KojeOaHuid. [IpeBpaiieHue sHepruu
IIPY TapMOHUYECKUX KOIeOaHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HJICAITTLHOM
Koje0aTeNbHOM KOHType. AHAJIOTusi MEXIy MEXaHWYEeCKUMU U DIIEKTPOMATrHUTHBIMU
konebanusamu. Popmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICATBHOM KOJIeOAaTeIbHOM
KOHTYpe.

[IpencraBieHue o 3aTyxaromMX KojeOaHUsAX. BeIHyX/IeHHbIE MEXaHUYECKHE KOjeOaHusl.
Pe3onanc. BeIHyX/1€HHbIE 31€KTPOMarHUTHbIE KOJIeOaHusl.

ITepemennbIil Tok. CHHYCOMAATBHBIM NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTYHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepemada M MOTPeOICHHE BIIEKTPUYECKOM SHEPTUU.
OKOJIOTUYECKHE PpUCKH IPU TPOU3BOACTBE dJIEKTpodHEpruu. KynpTypa HCIOIB30BaHUSA
3JIEKTPO3HEPTUU B IOBCEAHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE TPHUMEHEHHE: DSIJIEKTPUYECKH 3BOHOK,
TeHEPATOP MEPEMEHHOT0 TOKA, JUHUU JIEKTpOoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTenbHOM CUCTEMBI (TIPY’KUHHBIN 17001
MaTeMaTHYeCKUN MasiTHUK).

Hab6nronenue 3aryxaronux konebanuii. cciaenopanue

CBOWCTB BBIHYXJICHHBIX KoJieOanuii. Habmonenue

pe3oHaHca.

CB00OOAHBIE HTIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuunnorpaMMsl — (3aBUCHMOCTH  CHUIBI  TOKa ¥ HANpsDKCHHS OT BpPEMEHH) JUIs
3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mocienoBaTeIbHOM COCAMHEHHH PE3UCTOpa, KaTYIIKH MHIYKTUBHOCTH H
KOHJICHCATOPA.

Moienb TUHUH AJIEKTPOIepeIadH.



Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCMMOCTHY NIEPUOA MaJIbIX KOJICOaHUM rpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBaHnne NEpeMEHHOTO TOKa B IeNMM M3  MOCIEI0BAaTEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKK U PEe3UCTOpa.

Tema 2. Mexanuueckue u I1eKmMpoMazHUmMHble 60JIHbL

Mexanuyeckue BOJIHBI, yCI0BHs pacnpoctpanenus. [lepuoa. CxkopocTs pacrpocTpaHeHUst
u panuHa BonHbl. [lomepeunsle u mpoposnbHbIe BOJMHBL WMHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3IyYEHUS SJEKTPOMArHUTHBIX BOJH. B3anmHuas
opueHtanus BektopoB E, B, V B anekrpomarnutHoi BonHe. CBONCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXXCHHWE, MpEJIOMIICHUE, TMosipu3anus, audpakmus, wuaTepdeperius. CKoOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3y1eKTPOMArHUTHBIX BOJH. [IprMeHeHne AJIeKTPOMArHUTHBIX BOJIH B TEXHUKE U
ObITY.

[lpyuHUMIBI  paguoCBsi3W H  TeleBUAeHHS. Paauonokanus.

DNIEKTPOMarHUTHOE 3arpsi3HEHNE OKPYIKaIOIIEH Cpebl.

TexHuyeckue yCTpOICTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yIIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIIMHE, pajap, PaJuonpuéMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-neusp.

Llemoncmpayuu

OO6pa3oBaHue U pacpoOCTPaHEHHE MTONIEPEUHBIX U TTPOI0JIBHBIX BOJIH.Kosebmtomeecs Teno

KaK MCTOYHHK 3BYKa.

HabGmronenue oTpaykeHus U peioMIIeHUs MeXaHndeckux BoyiH. Habmonenue

uHTepdepeHIn U JUPpakiui MEXaHUIECKUX BOJIH.3BYKOBOH pe30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAONH HYACTOTOMN
KoJeOaHuH.

HccnenoBanne CBOWCTB  DJIEKTPOMArHUTHBIX BOJIH:  OTPaKEHHE, IPEIIOMIICHUE,
noJsipusanus, 1M paxuus, HHTeppepeHIus.

Tema 3. Onmuka

I'eomerpuyeckas onrtuka. IIpsmonnHeliHOe paclipocTpaHEHHE CBETa B OAHOPOJHOU Cpele.
JIyd cBera. TOUeUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHsI cBeTa. [locTpoeHue n300pa)keHUl B IJIOCKOM
3epKae.

[Ipenomnenue cBeta. 3akOHbI TPENIOMIIEHUS CBeTa. AOCOIIOTHBIM  TOKa3areib
npenoMieHusd. IlonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbI yroa MOJHOIO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus ceera. ClioxxHbIi cocTaB 6enoro cera. L[Ber.

CoOuparomiue u paccewBarolye JHUH3bL. ToHKas nuH3a. DOKYyCHOE pacCTOsHHE U
OINTUYECKasi cujla TOHKOM JuH3BL. [locTpoeHune n3o0pakeHnil B COOMPAIOIINX U PacCEUBAIOIINX
nuH3ax. PopMysia TOHKOU JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JTMH30M.

[Ipenensl NpUMEHUMOCTA T€OMETPUYECKOUN ONTHKH.

BomnoBass onrtuka. WHTepdepennus cBera. KorepeHTHbIE HWCTOYHHMKH. Y CIOBUSA
HaOII0ACHNT MAKCUMyMOB U MMHUMYMOB B MHTEp()EPEHLIMOHHON KapTUHE OT ABYX CHH(a3HBIX
KOI'€pEHTHBIX HCTOYHHKOB.

Hudpakuus cBera. Jludpakuuonnas pemérka. YcioBue HaOMIOAEHHUS —TJIaBHBIX
MaKCUMYMOB IIpH NaJICHUH MOHOXPOMAaTUYECKOIO CBETA Ha TU(PPAKIIMOHHYIO PELIETKY .



[Tonsipusanus cBeTa.

TexHuyeckue ycTpoWCTBa W NPAKTHUECKOE NPHUMEHEHHE: OuKH, Jyma, ¢oTroammnapar,
MIPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAIONTHKA, AU(PpaKkIMOHHAs peniéTka,
HOJIIPOU .

Jlemoncmpayuu

[TpstmonuHeiiHOe pacnpocTpaHeHue, OTpaXEHHE M IPEIOMIICHHE CBeTa.
OnTrueckue npuOOpHI.

ITonnoe BHyTpeHHEE OTpaxkeHue. Monens ceertoBona.MccnenoBanue

CBOMCTB N300pa)KCHHH B JIMH3aX.

Mogenu MUKpPOCKOTIA, TEJIECKOIa.

Hab6nronenue natepdepeHnm ceera.

Habmonenne nudpaknuu cera.

Hab6monenue nucnepcun ceera. Ilomyuenue

CIIEKTpa C MOMOILBIO TPU3MBI.

[Tomyuyenue crniexTpa ¢ momoipto qudpakiuonnon pemérku. Habmonenmne

MOJIIPU3AIUU CBETA.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepeHune nokasaresns NpesioMIIeHUs cTekia. MccnenoBanue
CBOWCTB n300pakeHuil B muH3ax.Habnronenue mucriepcun cera.

Pazgen 6. OcHOBBI cieHAIbHOI TEOPUH OTHOCHTEIbHOCTH
I'paHnLIBI TPUMEHUMOCTH KJIACCHMYECKOW MeXaHMKHU. IlocTynaTel crnenualbHOW TEOpUHU
OTHOCHUTEIIBHOCTH: HWHBAapUAHTHOCTb MOIYJS CKOPOCTH CBE€Ta B BaKyyMe, IIPUHLIUI
OTHOCHUTENIbHOCTU DHUHIITENHA.
OTHOCHTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEUIECHUE BPEMEHH U COKPAILIEHUE JJINHBI.
DHeprus U UMITYJIbC PENIITUBUCTCKON YaCTHIIBI.
CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENIITUBUCTCKOM YaCTHUIbl. DHEPTHUs MOKOSI.

Pa3nen 7. KBantoBas ¢usuka

Tema 1. dnemenmul K6anmoeoi ONMuUKU

®otonbl. @opmyina [lnanka cBsi3u sHEpruu (HOTOHA C €ro YaCTOTOM. DHEPTHUs U UMITYJIHC
¢doroHna.

OtkpeiTie u uccrnepoBanue (oroddpdekra. Ombitet A. I'. CromneroBa. 3aKoHBI
dbotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «Kpacnas rpanuma» gororddexra.

JaBnenune cBera. Omnwitel II. H. JleGenena.

XHUMHUYECKOE IECTBUE CBETA.

TexHnueckue  yCTpOICTBAa M NPAKTUYECKOE IPUMEHEHHE: ¢doToanemeHr,
¢doronaTuuk, coaHeyHas 0aTapesi, CBETOJUO/I.

Jlemoncmpayuu

®DoTo3(heKT HAa YCTAHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHENTHETO GhoTodPdekra.

Cseroauos.

Comnneynas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna no paccesHuto o -dactuil. IlnanerapHas
Mmojenb atoMa. Iloctynarsl bopa. M3nydenue u norsomieHne (OTOHOB MPH MEpPexXosie aToMma C
OJIHOTO ypOBHSl SHEpPruM Ha JApyroil. Buael cnekTpoB. CHEKTp YypOBHEH HHEpruM aroma
BOJOPOJA.



BonHoBbie cBoiicTBa yacTuil. Bonubl ge bpoiins. KoprycKyisipHO-BOJHOBOM 1yau3M.
CnoHTaHHOE U BBIHYKICHHOE U3IIy4CHHUE.
TexHnyeckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CIEKTpPaJbHbIA aHAIU3
(ciekTpockoI), 1a3ep, KBAHTOBBIM KOMIIBIOTEP.
Llemoncmpayuu
Mopenb onbiTa Pezepdopaa.
Omnpenenenue AIUHbI BOJIHBI Jla3epa.
HabGnronenue muHelyaThIX CIIEKTPOB U3ydeHus.J1azep.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
Hab6nroneHnue TMHEHYaToro CreKTpa.
Tema 3. Amommnoe a0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLUE  CJIOXHOCTb  CTPOCHMS  sOpa. OTtkpbiTHE
panuoaxktuBHOCcTU. OnbITHl Pe3epdopaa no onpeneneHno cocraBa pajloakTUBHOIO U3IYUYEHHUS.
CoiicTBa anb(a-, 6era-, ramMmma-u3nydeHus. BiausHue paarnoakTHBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTue npoToHa K HeWTpoHa. HykionHas mopnens sinpa [eiizenOepra— lBaHeHKo.
3apsin saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacnaa. DIeKTpOHHBIH U MO3UTPOHHBIM Oera-pacnan. ['amma- u3inydeHue. 3aKoH
paaMoOaKTUBHOIO pacnaja.
OHeprus CcBsI3U HYKJIOHOB B sifpe. SnepHble cuibl. Jledekt maccsl siipa. SnepHble
peakuuu. JleaeHue U CUHTES sA€Ep.
Snepubiii peaxktop. Tepmosaepublii cuHte3. IIpobiembl M NEpCHEKTUBBI  sAEpHOU
SHEPreTUKU. JKOJIOTMUECKHUE aCIEKThI IEPHON SHEPTETUKH.
OnemeHTapHble YacTullbl. OTKPBITHE O3UTPOHA.
MeTto/1b1 HaOMIOAEHUS U PETUCTPALIUU dJIEMEHTapHBIX YacTull. OyHJaMEeHTaIbHbIE
B3auMoJieiicTBus. EnuHCcTBO (hnznyeckoit kapTUHBI Mupa. TexHuueckue ycTpoiicTBa u
MPAKTUYECKOE MPUMEHEHUE: JO3UMETpP, KaMepa
Bunbcona, sinepHblil peakTop, aromMHasi bomo0a.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOIIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi
HccnenoBanue TpeKOB 4acTull (110 TOTOBBIM (hoTorpadusim).

Pazgen 8. DineMeHTHI aCTPOHOMUM H ACTPOPUZUKHU

Ortansl pa3BUTHA acTpoHOMHUH. [TpHKIaHOE 1 MUPOBO33pEHYECKOE 3HAUEHUEACTPOHOMHUH.

Bun 3Bé3anoro Heba. Co3pe3ausi, apkue 3BE3/bl, INIAHETHI, UX BUJUMOE IBUKEHHE.

ConHeyHas cuctema.

Counnne. ConHeyHas akTHUBHOCTh. Mcrounumk sHeprum ConHua u 3BE3M. 3BE3IBI, MX
OCHOBHBIEC XapaKTepUCTUKH. JlMarpamMma «CHEKTPAJIbHBIM KIACC — CBETHUMOCTB». 3BE3JbI
IJIABHOM TIOCJIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca — CBETHMMOCTB» JUIsl 3BE3] TIJIABHOUN
IIOCJIE0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE31. CoOBpEMEHHBIE MPEACTABICHUS O
MIPOUCXOKACHUM U 3BOMoIMK COJIHIA U 3BE3]. DTalbl KU3HU 3BE3.

Muineunsiii [Iyte — Hama ['anaktuka. [Tonoxxenune u nuxenne Connua Bl anaktuke. Tumsl
rajiakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPHI B sIApax TAIaKTHK.

Bcenennas. Pacmiupenune Beenennoit. 3akon Xab606ma. Pazberanue rajmakTuk.

Teopus bonpmioro B3psiBa. PeInkToBOE U3IyUdeHNUE.
Macmtabnast ~ cTpykrypa  BcemenHoil.  MeraranakTuka.
Hepemménnsie npobiaeMbl aCTpOHOMUH.

Yuenuueckue nabnooenus



HaOnroneHuss HEBOOPYKEHHBIM I1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX IMPUIOKEHUH
JUISL OTIPEEIICHUS MOJIO0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO aTy: OCHOBHBIE CO3BE3US
CeBepHOro noJtymapus 1 sipkue 3BE31bl.

HabGmonenus B teneckon Jlynsl, minanet, Mneunoro ITytu.

O0o0maroniee NOBTOpeHNe

Ponp ¢u3uku u acTpoHOMHH B JIKOHOMUYECKOW, TEXHOJIOTMYECKOW, COLMATBHOU U
THUYECKOW cdepax [eATeNIbHOCTH 4YelOBeKa, pPOJib M MeCTO (PM3MKM H acTpOHOMHUHU B
COBPEMEHHOW HayyHOW KapTHHE MHUpPA, pOJb (QU3MUECKOW Teopur B (HopMHUpOBaHUH
IIPEJCTAaBICHUN 0 (PU3MUECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpPa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUHN O IIPUPOJIE.

Me:xnpeameTHble CBA3H

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkiacce ocCymIeCTBIsETCS C y4&TOM
COJZIEpKATENIbHBIX MEXKIIPEIMETHBIX CBSI3e C KypcamMu MaTeMaTHKH, OHOJOrMM, XHMUH,
reorpaduu ¥ TEXHOIOTHH.

Meoicnpeomemnuvle nonwsimusl, CBS3aHHBIE C W3YYEHMEM METOJOB HAy4YHOrO IO3HAHUS:
SBJICHWE, HAYYHbIM (akT, rumore3a, (u3nyeckas BEIUYMHA, 3aKOH, TeOpHs, HaOIroaeHue,
9KCIIEPUMEHT, MOJIEJIMPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMU: CHUHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI U HX
MPOEKIIUM Ha OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB, NMPOM3BOAHBIC JIEMEHTApHBIX (DyHKIHA,
MIPU3HAKU [10/100UsI TPEYTOJILHUKOB, OIIpeIeIeHHE TUIOIIaIU IUIOCKUX QUTYp U 00bEMa Tel.

buonoeusn: snexrpuueckue SBIEHUS B JKMBOM mHpupoze, KojeOaTenbHbIE IBI)KEHUS B
KUBOU IIpUPOJE, ONTUYECKUE SBICHUSA B >KMBOM INPUPOJE, ACHCTBHUE DPAJMALMM HaA >KUBbBIC
OpraHU3MBI.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KpPHUCTaUIMYECKass CTPYKTypa TBEPABIX Tel,
MeXaHU3MBbl 00pa30BaHUs KPUCTALITMUECKON PEIETKH, CIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIOCAa 3€MJIH, 3aJI€KU MarHUTHBIX PYJ, POTOCHEMKA 3€MHOM
MMOBEPXHOCTHU, IPEJICKa3aHUE 3EMIIETPICEHUH.

Texnonozus: ATMHUM DJIEKTPOIIEpeiay, TeHepaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJIBUraTellb,
MHAYKIUOHHAs MedYb, pajaap, pajuoNpUEMHHUK, TeJIEeBU30p, aHTeHHa, TeiedoH, CBU-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEYHast 6aTtapes.

INVIAHUPYEMBIE PE3YJIbTATHI OCBOEHMUSATIPOTI'PAMMbBI

MNO®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpeamera «®duszmka» Ha ypoBHE CpeqHEero oOmero odpazoBaHUs
(6a30BBIf  ypOBEHB) JIOJDKHO  OOECIEUNTh  JOCTHIKCHHE  CIEAYIOMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUs yueOHOro mpeamera «DPH3MKa» TOIKHBI OTpa)xarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIUXCSl PYKOBOACTBOBATHCS C(OPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OpHWEHTAIlWi, IMO3UTHBHBIX BHYTPEHHUX
yOeX/IeHUI, COOTBETCTBYIOIIUX TPAAWIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIecTBa,
paciiupCHUC KXKU3HCHHOI'O OIbITA MW OIIbITa ACATCIBHOCTH B IMPOLCCCC pCain3allii OCHOBHBIX
HaHpaBJ’IeHHﬁ BOCIIUTATEIILHOU JACATCIIbHOCTH, B TOM YHCJIC B YaCTH.

1) rpaxkaanckoro BoCHHTAHUS:

c(OpPMUPOBAHHOCTH TPAKIAHCKOMN MO3HIIMK 00YJAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;



MIPUHATHE TPaAULIIMOHHBIX 0011eueI0BEYECKUX T'YMaHUCTHYECKUX u
JEMOKPaTUYECKUX LICHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO ICSTEILHOCTh B MHTEPECAX TPAKIAHCKOTOOOIIECTBA,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTEILHON OpraHU3aIuy;

YMEHHUE B3aMMOJIEHCTBOBATH C COLIMAIbHBIMA NHCTUTYTaMU B COOTBETCTBUH CHUX
GYHKIUSMU U Ha3HAYCHUEM;

TFOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM €ATEIbHOCTH;

2) MNATPHOTUYECCKOT0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh poccuiickoi rpaxaaHCKoON UJCHTUYHOCTH,
MaTpuOTU3MA;
[IEHHOCTHOE OTHOIICHHE K roCy/1apCTBEHHBIM CUMBOJIaM,  JOCTHUKCHUSIM

POCCHUNCKHX YUEHBIX B 001acTH (DU3UKHU U TEXHUKU;
3) JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO IMOBEICHHS; CITIOCOOHOCTh
OLICHMBATh CUTYAllMIO0 U IPUHAMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B
JESITETBHOCTU YYEHOTO;
OCO3HAHHUE JINYHOTO BKJIA/Ia B IOCTPOEHUE YCTOMYUBOTO Oy IyIIETO;

4) >cTeTH4YecKOro BOCIHTAHUS:
ACTETUYECKOE OTHOILLIEHUE K MUPY, BKJIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA,IPUCYLIETO
¢buznyeckoil Hayke;

5) TpynoBoro BocnuTanus:

UHTEpEC K pas3audHbIM cdepaM NpodecCHOHATBHON NeATeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOH M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiei
Mpo(eCCUu U Peain30BbIBATH COOCTBEHHBIE KU3HEHHBIC TITaHbI,

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMUIO U CaMOOOpa30BaHUIO B 00sacTH (U3UKUA Ha
MPOTSKEHUH BCEH KU3HU;

6) 3Ko0J0rHYecKOro BOCHHTAHUS:

c(OpMHPOBAHHOCTD 9KOJIOTUYECKOM KyJBTYpbl,  OCO3HaHHE  TJ00aJBHOIO
XapakTepa dKOJIOTHYeCKHUX Mpodiiem;

IJIJAHUPOBAHUE U OCYIIECTBICHHUE IEUCTBUI B OKPYKAIOIIEH CPEle HA OCHOBE3HAHUS
1esiel YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacinpCHUC OIlbITa ACATCIIBHOCTH DKOJIOTUYECKOH HaIpaBJICHHOCTHU Ha
OCHOBE UMEIOIINXCS 3HaHUH 10 (PU3HKE;

7) HeHHOCTH HAYYHOTIO MO3HAHMS:

c(OPMHPOBAHHOCTh ~ MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAHME IIEHHOCTH HAYYHOM AEATeNIbHOCTH, TOTOBHOCTh B MPOIIECCe U3YUEHUS (PU3UKU
OCYIIECTBIISITh MPOEKTHYIO U HCCIIE0BATENLCKYIO IEATEIbHOCTh MHIMBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBepcaJbHbIe yueOHbIe AelicTBusba3oBblie
JIOTHYECKHUE NeHCTBUA:
CaMOCTOSITEIBHO bopmynHrpoBaTh " aKTyaJIu3upOBaTh npoOemy,
paccMarpuBarh €€ BCECTOPOHHE;
ONpEACIATh LEIN NEATENbHOCTH, 3a7aBaTh MApaMETPbl U KPUTEPUU HXIOCTHKCHUS;
BBIIBIIATH 3aKOHOMEPHOCTHU H  IIPOTHBOPEYUS B paccMaTpHBacMbIX



(GU3NYECKUX ABICHUSIX;

pa3pabaTbiBaTh IUIaH pELIeHHUs MPoOIeMbl C Y4ETOM aHaIM3a MMEIOLIUXCS
MaTepUalbHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTB KOPPEKTHUBBHI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJITATOBLECIISAM,
OLICHUBATH PUCKU IOCIEACTBUN JEATCIBHOCTH;

KOOPJIMHHUPOBATH U BBIIOJHATH paboty B YCIOBUAX peayibHOrO,
BUPTYaJIbHOTO ¥ KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHUBHOE MBILIEHUE IIPU PELICHUH KU3HEHHbBIX POOIIEM.

ba3oBble uccienoBarenbCcKue 1eCTBUA:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEN, KIIFOYEBBIMU MOHATUSMH U METOAAMUDU3NIECKON

HayKH;

BJIQJICTh HABBIKAMHU YYCOHO-HMCCIIEOBATEIHCKOW W MPOSKTHOM NIEATEIHPHOCTH B 00JAaCTH
(bu3HUKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJIOB PEIICHUs 3a/1a4
(U3HYECKOTO COJICPIKAHUS, TPUMEHEHUIO PA3IMYHBIXMETOIOB ITO3HAHUS;

BJIQJICTh BHUJIAMU JIEATEIHHOCTH IO TOJYYEHUIO HOBOTO 3HAHHS, €r0 HHTEPIPETAIUH,
MpeoOpa3oBaHUI0 W TMPUMEHEHHMIO B Pa3MYHBIX Y4YEOHBIX CHUTyalUsiX, B TOM YHCIE MpH
CO3/IaHUU Y4YEOHBIX MPOEKTOB B 001aCTH (HU3HKH;

BBISIBJISITH TIPHUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3MPOBATh 3aJlady, BBIABUTATH
TUMNOTe3y €€ pelIeHHs, HaXOJUTh AapryMEHThI IS JI0Ka3aTelbCTBA CBOMX YTBEPKACHMUIA,
3a/laBaTh apaMeTpPbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIONYyYEHHBIC B XOJC pEHICHHS 3aJadd  pPe3ybTaThl, KPHUTHUYECKU
OLIEHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHUSX;

CTaBUTh U (HOpMYyIHpPOBATH COOCTBEHHBIE 3a/Jaud B 0Opa30BaATEIHHOU ACSITEIHHOCTH, B
TOM YHCJIe PH U3yuYeHUU (PU3HKH;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIEHUBAThH MPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTUICCKYIO 00JIACThKU3HEACITCITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIACTEH; BBIIBUTATH HOBBIE

UJeH, IpeiaraTh OPUTHHAIBHBIE TOAXO0/IbI U PEIICHUS;CTABUTh TPOOJIEMBI U 3a]1a4H,

JOTTYCKAIOIUe allbTEPHATUBHBIE PEIICHUS.

Padora ¢ undopmanueii:

BJIQ/ICTh HABBIKAMU TONyuYeHUs UHpopManuu GU3MUECKOTO COAEPKaHUS U3 UCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYIICCTBIATh IIOWCK, AaHAJU3, CHCTEMAaTH3allui0 |
WHTEPIIPETAIMIO HHPOPMAIIMH PAa3TUIHBIX BHJIOB B (POPM MpeCTaBICHUS;

OIICHUBATH JOCTOBEPHOCTH MH()OPMAIINH;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHHA B
pelIeHn KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPraHU3alMOHHBIX 3a7ad C COOI0JeHUEM
TpeOOBaHUH 3PTOHOMHKH, TEXHUKH 0€301TaCHOCTH, TUTHEHBI, PECYPCOCOCPEIKEHUS, MPABOBBIX H
ATHUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 0€301acHOCTH;

CO3/MaBaTh TEKCTHl (DU3MUYECKOTO COJCpKaHUS B pPa3IMUHBIX (opMarax ¢ yIETOM
Ha3HavYeHWs WHPOpPMAIMM ©  [EJEeBOM  ayJIWTOPHH, BBIOMpas ONTUMAJIbHYIO (GopMy
MIpe/ICTaBICHUS U BU3yaJIU3alllU.

KoMMyHuKaTHBHBIC YHHBepCaJbHbIe yYeOHbIe 1eHCTBHUS:
OCYILIECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOH JIEATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(PIUKTHBIX CUTYAIIMH U CMATYaTh KOH(DIUKTHI;

pa3BEPHYTO M JIOTMYHO H3Jararb CBOIO TOYKY 3PEHHUSA C HUCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW ¥ UHIMBHLyaJIbHON pabOThI;



BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO’KHOCTEHN KaKJI0T0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACHPENCIATh POJIU C YYETOM
MHEHUH YYaCTHUKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOM pabOThI;

OILICHMBATh Ka4€CTBO CBOETO BKJIAJa U KaKJOT0 YYaCTHHKA KOMaHIbl B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IIpelaraTb HOBBIE IIPOEKTHI, OLICHUBAThb MAECHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYILLECTBIISATh ITO3UTHUBHOE CTPATETMUECKOE IIOBEJCHUE B PAa3jIUYHbIX CHUTyalMsX,
MIPOSIBIISATH TBOPUYECTBO M BOOOpAKECHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHble  yHUBepcajbHble Yy4ieOHble JAelicTBHUS
Camoopranu3anus:
CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENBHYIO JEATEIBHOCTh B 00JacTH (U3UKU U
ACTPOHOMHUHU, BBISIBIATH MIPOOJIEMBI, CTAaBUTh U (DOPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIILHO COCTABJIATh IUTAH PEHICHUS PAcUYETHBIX M KAYSCTBEHHBIX 3a/ad, TUIaH
BBITIOTHEHUSI TMPAKTHYECKOH paboThl € y4€TOM UMEIOUIMXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH U MPEANOYTCHHUIA;
JaBaTh OLIEHKY HOBBIM CUTYalIUsIM;
pacumpsaTh paMKd y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPENNOuTeHUH; aenaTh
OCO3HaHHBII BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pEIlIEHHE; OIIeHUBATh
NPUOOPETEHHBIN OIBIT;
CcrocoOCTBOBaTh (OPMHUPOBAHUIO U TIPOSIBICHUIO JPYIUIMM B 00JacTH (HUBUKH,
MTOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHATbHBIN HHTELIEKT:
JaBaTh OIEHKY HOBBIM CHUTYallMsM, BHOCUTh KOPPEKTHBBHI B JAEATEIHHOCThH, OLIEHHWBATH
COOTBETCTBHUE PE3YJIHTATOB IEIISM;
BJIQJICTh HABBIKAMH MTO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIIAEMbIX JICHCTBUN
Y MBICTUTENLHBIX MPOIECCOB, UX PE3YJIHTaTOB HMOCHOBAHUIA;

UCIIOJIb30BaTh MPUEMBI PeIICKCHH JIJIST OIICHKU CHTYaIluH, BRIOOpA BEPHOTOPEIICHNS,

YMETh OIICHHBATh PUCKH U CBOCBPEMEHHO MPUHHUMATH PEIICHHS MO WXCHIKEHUIO;

NPUHUMATh  MOTHBBI W apryMEHThl  JIPYTUX TIPH  aHaJIW3e  pPe3yJIbTaTOB
NeSATEIILHOCTH,

MPUHUMATH Ce0sl, TOHUMAasi CBOU HEJIOCTATKU M JOCTOMHCTBA,

OpPUHUMATh  MOTHBBl W apTyMEHThl  JPYrUX TpU aHaIM3e  Pe3yJbTaToB
JeSITeNIbHOCTH;

IpHU3HABaTh CBOE MPABO M MPABO APYTHUX HA OIMTUOKH.

B mporecce nocTuxkeHHs] TUYHOCTHBIX PE3yJIbTATOB OCBOCHHSI MPOTPAMMBI MO (U3HKE
JUIsL  ypOBHSI CpemHero oOmero oOpa3oBaHWs y  OOyYarOUIUXCsl  COBEPIICHCTBYETCS
OMOIMOHAIBHBIA WHTEIUICKT, TPEAIOJIaraloniic(opMupoBaHHOCTb:

CaMOCO3HaHUsI, BKJIFOYAIOIIETO CITIOCOOHOCTh IMOHUMAaTh CBOE AMOIMOHAIBHOE COCTOSIHHUE,
BUJICTh HAMPABJICHUS Pa3BUTHS COOCTBEHHOHN SMOIIMOHANBHOM c(hepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpPETYJIUPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIMOCOOHOCTh aanTHUPOBATHCA K SMOIMOHATHHBIM
W3MEHEHHSIM U TPOSIBIISITH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpEMIIEHHE K JOCTIDKEHHIO IIETH U YCIIeXy,



ONTHMH3M, HHUILIMATUBHOCTb, YMEHHE JCHCTBOBATH NCXOI U3 CBOMX BO3MOKHOCTEM;
OMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOLMOHAJIBHOE COCTOSIHHE APYTHUX,
YUUTBIBATh €T0 MIPU OCYIIECTBIECHUH OOLIEHUS, CHOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHMIO;
COLMAJIBHBIX HAaBBIKOB, BKJIKOYAIOLIMX CIHOCOOHOCTh BBICTPAWBAaTh OTHOLIEHMSI C JPYTUMHU
JOAbMH, 3a00TUTHCS, IPOSBIISTE UHTEPEC U pa3peliaTb KOHQIUKTHI.

MNPEIMETHBIE PE3YJIBTATbBI

K koniy oOyuenust B 11 kiacce nmpeaMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (PU3UKU B (HOPMUPOBAHHM COBPEMEHHOM
HAyYHOM KapTUHBI MUPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U TEXHOJIOTUH, B MPAKTUYECKOU
NESITeBbHOCTH JIFO/ICH, IIEJTOCTHOCTD U €IMHCTBO(U3MUECKON KapTUHBI MUPA;

YUUTHIBaTh TPAHULBI MPUMEHEHMUS] HW3YYEHHBIX (U3NYECKUX MOJENEH: TOYEeUHBIN
ANEKTPUYECKUIN 3apsii, Jy4 CBETa, TOYEUHBIM MCTOYHHUK CBETa, fAJEpPHAs MOJENb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO sJIpa MPH pelieHn: HU3HUECKUX 3aad;

pacrno3HaBaTh PU3NICCKUE SIBICHUS (TIPOIECCHI) H OOBSICHATH UX Ha OCHOBE 3aKOHOB
JNEKTPOAMHAMUKH U KBAHTOBOM (PM3UKHU: AJIEKTpUYECKasi MPOBOIUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOEe, MAarHUTHOE JCHCTBUSI TOKA, B3AUMOJCHCTBHE

MarHuToB, 3JIEKTPOMAarHUTHas MUHIYKIUS, NEUCTBUE MAarHUTHOrO IOJS Ha IPOBOJHUK C
TOKOM U JBIKYIIHUWCA 3apsiji, DJIEKTPOMAarHUTHBIC KOJEOAHWsS W BOJHBI, MPSIMOJIMHEWHOE
pacrpocTpaHEeHHE CBeTa, OTpaXXeHWe, NpejoMieHue, HHTepdepeHuus, Audpakmus U
noJIsIpU3aIus CBETa, AUCHEpCHs cBeTa, GorolrnekTpudeckuil rddext (Pororddexr), ceToBoe
JaBJICHWE, BO3HMKHOBEHHME JIMHEHYAaTOro CIEKTpa aToMa BOJOpPOJAA, €CTEeCTBEHHas U
HCKYCCTBEHHAs! paIMOAKTUBHOCT;

OIKCBHIBATh M3YYEHHBbIE CBONCTBa BEIIECTBA (AJIEKTPUUECKUE, MArHUTHbIE, ONTHYECKUE,
ANEKTPUYECKYIO NMPOBOJUMOCTD PA3JIMYHBIX CPEN) U AJIEKTPOMArHUTHBIE SIBJIEHUS (TPOIECCHI),
UCHONB3Ysl (PU3MYECKHE BEIUYMHBI: DJIEKTPUYECKHI 3apsj, CcHjla TOKa, 3JIEKTPUUYECKOe
HaIpPsDKEHUE, DJIEKTPUUECKOE CONPOTUBIICHNE, PAa3HOCTh OTEHLIUAJIOB, dJIEKTPOABIKYIIAsI CUIA,
paboTta TOKa, WHAYKIMS MAarHUTHOTO TMOJs, cuia Awmriepa, cuia JlopeHia, WHIYKTMBHOCTH
KaTyIIKH, SHEPrus AJIEKTPUYECKOTO M MArHUTHOTO TOJeH, Mepuoj M yacTora KoseOaHuil B
KoJ1e0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B IMPOIlecCe TapPMOHUYECKUX 3JIEKTPOMATrHUTHBIX
KosnebaHui, (POKycHOe pacCTOsSHHMEe M ONTHUYECKas CHUjla JIMH3bI, IpPU ONHCAHUHU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOJIb3YEMBIX BEIMYMH, HMX OOO3HAYEHHUS W EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMHU BETMUYNHAMU;

ONHUCHIBATh M3YYCHHbIE KBAaHTOBBIE SBJICHUS M NPOIECCHl, MCIONB3YS (hU3HUecKue
BEJIMYHHBI: CKOPOCTHb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUS U
uMIyjiabC (OTOHA, TEpUOJ] TMOoJIypacmajga, SHEprus CBSA3M aATOMHBIX sJep, NPH OMHCAHUH
MPaBWJIbHO TPAaKTOBaTh (DU3MUECKUH CMBICT HCHOJb3YEMBIX BEJIWYMH, UX OOO3HAUYEHUS U
€MHUILIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIME JTAaHHYIO (U3NYECKYI0O BEJIUYHMHY C JAPYTHUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAUYCHUE (PU3NUECKOM BETMUNHBL;

aHAIM3UPOBATh (U3NYECKUE TMPOILECCHl U SBJICHUS, HCIONB3Ys (U3NYECKUE 3aKOHBI U
INPUHUMIIBL 3aKOH OMa, 3aKOHBI IIOCIENOBAaTEJIBHOIO U MapajUIeIbHOTO  COEIMHEHUs
IIPOBOJHMUKOB, 3aKkoH J[xoyns—JIeHma, 3akOH DJIIEKTPOMAarHUTHOM HMHIYKLHMH, 3aKOH
MPSIMOJIMHEHHOTO PacpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHHUsI CBETa, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHWe OuWHmTEHHA I (porodddekTa, 3aKOH COXpaHEHUS DHHEPTUU, 3aKOH
COXPAaHEHHUs MMIIYJbCa, 3aKOH COXpPAHEHHUS DJIEKTPUUECKOTO 3apsa, 3aKOH COXpPaHEHUS
MaccoBOI'0 4YMCJIa, MOCTyJaTel bopa, 3aKOH pajMOaKTUBHOIO pacnajaa, IpU 3TOM pa3inyaTh
CIIOBECHYIO (DOpPMYJIHPOBKY 3aKOHA, €r0 MAaTeMaTH4YeCKOe BbIpAaKEHHE W YCIOBUS (TpaHUIIbI,



00J1aCTH) TPUMEHUMOCTH;

OINpEAEATh HAlpPaBICHUE BEKTOpPAa MHAYKLHUHM MAarHUTHOTO IOJIS IPOBOJHUKA C TOKOM,
cwiibl Amnepa u cuiel Jlopenua;

CTPOUTB U OIMCHIBATh N300pa’keHHUE, CO3/1aBAEMOE INIOCKUM 3€pKajioM, TOHKOMU JINH301;

BBINOJIHATH 3KCIIEPUMEHTBI 110 UCCIEI0BaHUIO (PU3MUECKUX SBICHUN U IPOLIECCOB C
MCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHHIA: IPH 3TOM (POPMYITHPOBATH
npobieMy/3agady U TUIIOTE3y Y4eOHOro SKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
IIPEUI0KEHHOI0 000pYJ0BaHUS, IPOBOUTH OIBIT U (POPMYJINPOBATH BHIBOJIBI;

OCYILECTBIIATh MPSAMbIE M KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIMYMH, IPH 3TOM
BbIOMPATH ONTUMAJIbHBIN CIIOCOO U3MEPEHUS U MCII0JIb30BaTh U3BECTHBIEMETO/Ibl OLIEHKU
IIOIPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEITMUMH C HCIOJIB30BAHUEM MPSMBIX
M3MEPEHUI: IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTATHI MTOTyUYECHHON
3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BUE TaOIMIl U Tpa(UKOB, AeTIaTh BEIBOIBI 110
pe3yJbTaTaM HcCiel0BaHMs;

coOiroaaTh npaBuia 6€30MacHOrO TPyAa IPH NIPOBEICHUH UCCIEA0BAHNUN B paMKax
Y4e0HOT0 IKCIIEPUMEHTA, YUeOHO-UCCIIE0BATEIBCKON 1 MPOSKTHOWACATEIBHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aOOpaTOpHOro 000pyI0BAHHUS;

pewath pacyéTHbIE 33/1a4H C SIBHO 331aHHON (PU3MYECKON MOJEIbIO, UCIIOJIb3YS
¢bu3nveckne 3aKOHbI ¥ PUHIIMIIBL, HA OCHOBE aHAJIN3a yCIOBUS 3aauu

BBIOMPATh GU3UUECKYIO MOJIENb, BBIIENATh (PU3NUECKUE BETUUUHBI U (POPMYJIbI, HEOOXOAUMBIE
JIIA eé pelICHuA, IPOBOAUTH pvaéTBI 1 OCHUBATH PCAJIBHOCTE NOJTYYCHHOI'O 3BHAYCHUS
(bu3n4ecKoil BETUUNHBL;

pelaTh KaueCTBEHHbBIE 3a7a4l: BHICTPAUBATh JOIMUECKH HEITPOTHBOPEUUBYIOIETIOUKY
paccykKJIeHH ¢ OOopol Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3UYECKHE SBICHUS;

HCIIOJIBb30BaTh npu pEeIICHUHN y‘Ie6HBIX 3a1a4 COBpCMCHHBIC
MH(OPMALIMOHHBIE TEXHOJIOTMH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUNUN
NIPEJCTaBICHNUs Yy4eOHON M HayyHO-TIONMYJISIPHOM MH(pOpMAaLNH, MOJTyYeHHON H3Pa3TUYHbIX
MCTOYHUKOB, KPUTUUECKU aHAJIM3UPOBATh MOTyYaeMyro HH()OPMaINI0;00bsICHAT IPUHIUITHI
JeHCTBUS MallluH, MPUOOPOB U TEXHUYECKUX YCTPONCTB, pa3anyaTh yCIOBUS UX 0€30IacHOIr0
HUCIIOJBb30BAaHUS B HOBCC}IHGBHOI\/’I KHU3HU,

MPUBOJIUTH MPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB Bpa3BUTHE
HayKH, B 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCII0JIB30BAaTh TCOPETHUICCKUC 3HAHUA T10 (l)I/ISI/IKC B HOBCG}IHGBHOﬁ KHU3HU IJI51
oOecrnieueHns 0€30MacHOCTH MpHU OOpallleHNH ¢ MPUOOpaMU U TEXHUYECKUMH YCTPOHCTBaMH,
IUTSL COXPAHEHHUS 3I0POBBS U COOITIOJICHHS HOPM SKOJIOTUIECKOTO TIOBEICHHUS B OKPYKAFOIIIEH
cpene;

paboTaTh B rpyIIe ¢ BBIMOJHEHUEM PA3IUYHbIX COLUAIBHBIX POJICH,IIIaHUPOBATh paboTy
I'pymIibl, palliOHAJIBHO PACIIPEACIIATD 00s13aHHOCTH HUIUTAaHUPOBATh ACATCIBHOCTDL B
HCCTAaHJAPTHBIX CUTyalludaX, aJCKBATHO OLCHUBATh BKJIAJ KaXKA0T'O U3 YYaCTHUKOB I'PYIIIIBI B
pelIeHre paccMaTpUBaeMOi IPOOIIEMBI.
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Pazgen 1. QJIEKTPOANHAMMUKA
1.1 MarnutHOe 1oJIe. DIEKTPOMarHuTHast 11 3bubnuoreka [IOK
VTH Ty KIUST https://m.edsoo.ru/7f41c97c
MToro o pazueny 11
Pa3znen 2. KOJJEBAHUS 1 BOJIHbBI
2.1 MexaHUYECKUE M AJICKTPOMArHUTHBIC 9 1bu6nuoreka [{OK
KOJICOaHUs https://m.edsoo.ru/7f41c97c
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Pasnea 3. OCHOBBI CIIEIIUAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1 (OCHOBBI CIIEIUATIBHON TEOPUU 4 bu6morexka [HOK
OTHOCHTEIIbHOCTH https://m.edsoo.ru/7f41c97c

Toro no pazaeiry 4

Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 (JJIEMEHTHI KBAHTOBOU OIITUKHU 6 bruoanoreka IJOK

https://m.edsoo.ru/7f41c97c
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4.2 Ctpoenue aToma 4 bu6nmorexa [IOK
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https://m.edsoo.ru/7f41c97c

MToro mo pazaeiny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU

5.1 (DNIEMEHTBI aCTPOHOMHH M aCTPOPU3HKU U bubnnoreka [{JOK
https://m.edsoo.ru/7f41c97c

MToro o pazueny U

Pa3znen 6. OBOBILIAIOIHIEE TOBTOPEHUE

6.1 O06o01maroriee mTOBTOPEHHUE 4 bubnnoreka [{JOK
https://m.edsoo.ru/7f41c97c
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