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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 6azoBoro ypoBHs s 11 kimacca pa3paboraHa Ha
OCHOBE IIOJIOKEHWH W TpeOOBaHMM K pe3yabTaTaM OCBOEHUS OCHOBHOM
oOpa3oBarenbHON mporpammel, mpenactaBieHHBIXx B PI'OC COO, a Takke ¢
y4€ToM paboueil mporpaMMbl BOCIIUTAHUS U KOHIIEIUHU MPENoAaBaHusl yueOHOro
npeamera «duszuka» B oOpazoBarenabHbIX opranuzanusax Poccuiickoin denepanum,
peanu3yrouMX OCHOBHbBIE 00pa30BaTEIbHBIE TPOTPAMMBI.

Conmepxanue mnporpamMmbl 1O (U3MKE HamNpaBiIeHO Ha (QOpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpa 00yHarOIIMXCs MpU 00y4eHUH UX QU3nKe Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JEATENBLHOCTHOIO noaxoaa. [Iporpamma 1o
¢usuke coorBeTcTBYeT TpeboBanmsiM OPI'OC COO k TuraHUupyEeMbIM JTUIHOCTHBIM,
IpeIMETHBIM M METalpeMETHBIM pe3ysibTaTaM OOY4YEeHMsI, a TaKXKe YyUUThIBAeT
HEOOXOIUMOCTh peaTn3alii MEXKIPEAMETHBIX CBsI3ed (DU3UKH C €CTECTBEHHO-
HAay4YHBIMU Yy4eOHbIMU MpeaMmeTamMu. B Heill omnpenenstorcs OCHOBHBIE LEH
U3y4YeHUs (PU3UKH, IUIAHUpPYEMbIE pe3ylbTaThl OCBOCHHUS Kypca (DU3HKU:
JMYHOCTHBIE, METaIlpeIMETHbIE, IpeAMETHBIE (Ha 6a30BOM YPOBHE).

®du3rka Kak Hayka O HamOojee OONIMX 3aKOHAX NPHUPOJbI, BBICTyHas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHu# 00 okpy»katomieM mupe. LIIKoIbHBIN Kypce PU3NKH — CUCTEMOOOPa3yIOIIHIA
JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeXaT B OCHOBE IMPOIECCOB M SIBJICHWN, H3y4YaeMbIX XUMHUEH, OHOJIOTHEH,
¢uzmyeckord reorpaduerd u acTtpoHomueil. Mcmonp3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUU  ONpelNeNsieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpreTuKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIYYEHUSI HOBBIX MATEpUAJIOB C 3aJaHHBIMU CBOMCTBAMHU WM IPYTUX.
N3yuenue (PU3MKM BHOCHT OCHOBHOW BKJIAJ B (POpMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaromuxcsd, B (OPMUPOBAHHE YMEHUN NPUMEHSThH
HAyYHBI METOJ TO3HAHMSI IPU BBIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUMN.

B ocHOoBYy Kypca GuU3MKM TIONOXKEH psJ HIEH, KOTOpbIe MOXKHO
paccMaTpuBaTh Kak IMPUHILMIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JOTHYECKU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3fesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
o0benMHEH BOKpYTr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsSeTCS
(dbopMupOBaHUE MPEJICTAaBICHUA O CTPYKTYPHBIX YPOBHSX MAaTE€pHH, BEIIECTBE U
noJIe.

Hoes ecymanumapuzayuu. EE peanuzainus MpeanonaraeT HCIOJb30BaHHUE
IYMaHUTAPHOTO NOTEHIMAIa (PU3NUECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS



¢uzukun ¢ pa3BuTHEeM OOIIeCTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJIOTMYECKUMU MPOOIIeMaMH.

Hoess npuknaonoii  nanpasnennocmu. Kypc ¢dusukum  mpeamnosiaraer
3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTUYECKUX MPUIIOKEHUI
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocusayuu peanusyeTcss TMOCPEACTBOM BBEICHHUS DJIEMEHTOB
COJIEp)KaHUsl, TMOCBSIIEHHBIX DJKOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKM M TEXHOJOTHH, a TaKkKe OOCYKICHHS
npo0JieM palMOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOIMYECKOI 0e30MacHOCTH.

Crep:KHEBBIMHU DJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CpEAHEro oOIero
oOpa3oBaHus SBIAIOTCS (U3MUecKue Teopuu ((PopMUpPOBAHUE MPEACTABICHHUMN O
CTPYKTYype MOCTPOEHUsI (PU3NIECKON TEOpUH, poiin GyHTaMEHTAIBHBIX 3aKOHOB H
MPUHIIUTIOB B COBPEMEHHBIX TMPEACTABICHHUSIX O TPHPOAE, TpaHHUIAX
OPUMEHUMOCTH TEOPHH, HJs ONUCAaHUS EeCTECTBEHHO-HAYYHBIX SBJICHUM W
MIPOIIECCOB).

CucTeMHO-IeSITeNbHOCTHBIN MOAX0A B Kypce (PU3MKM peanmu3yercs Mpexie
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcs.
Jns  Ga3oBoro ypoBHS Kypca GU3MKH — 93TO HCIIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB M JaOOpaTOpHBIX pabdoT,
KOTOphI€ B Iporpamme mno (pusuke oObeIUHEHBI B OOLIMNA CIHCOK YYEHUYECKUX
MpaKkTUYeCKux padoT. BriaeneHrne B yka3aHHOM MepedyHe JIabOpaTOpHBIX PadoT,
NPOBOJUMBIX JJIi KOHTPOJSI W OLEHKH, OCYIIECTBISETCS Y4YaCTHUKAMHU
0o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus KaOunera ¢usuku. Ilpm 3ToM oOecreuuBaercs OBJIAJACHHE
OOy4alolMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHMSI, HCCIEIOBAHMUS
3aBUCUMOCTEH (U3MUYECKMX BEJIMYMH U TOCTAHOBKY OIBITOB 10 IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbmioe BHUMaHME YAENSAETCS PELMICHUIO PACUETHBIX M KAaY€CTBEHHBIX
3amay. [Ipu 3TOM A1 pacU€THBIX 3a/1ad MPUOPUTETOM SIBISIOTCS 3a7add C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIBIO, TIO3BOJISIOIINE MPUMEHSITh U3YUEHHbIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OAHOrO paszfesia Kypca, TaK U UHTErpupysl 3HAHUS W3
pa3HbIX pa3neinoB. [l KadeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33JaHUS Ha
OOBSICHEHHE NpPOTEKaHUsl (PU3NYECKUX SBJICHUM W TPOLECCOB B OKPY’KaIOLICH
KU3HU, TpeOyronue BbIOOpa (U3MUECKOW MOJENTU IJsi CHUTyallud HpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

OCHOBHBIMU TETSIMU U3YyYEHUS (DU3UKU SIBISIFOTCSI:

e (QopmupoBaHHE HHTEpeca M CTpPEMJICHUS OOYYaloIIMXCSi K HaydHOMY

W3YYEHUIO TPUPOJIbI, PA3BUTHE HMX HHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTE;



pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (POPMUPOBAHHE
HCCIIEIOBATEIILCKOIO OTHOIIEHHUS K OKPYIKAOIIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUSI KakK pe3yJbTaTa H3y4YeHUs
OCHOB CTPOEHHMSI MaTepUU U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHHEe YMEHUH OOBACHATH SIBICHHUS C HCIOJb30BaHUEM
(bu3MYeCcKUX 3HAHUHN U HAYYHBIX JOKA3aTeIbCTB;

dbopMHpoBaHUE TMPEACTABICHUM O POau (GU3MKU IS Pa3BUTHUS APYIHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JlocTkeHnre ATUX 1enel 00ecreunBaeTcsl pelieHueM CIeAyIomuX 3a1a4 B
npolecce u3y4eHus Kypca (pU3uKu:

puoopeTeHue CUCTEMBbl  3HaHWUU 00 o0mux  puznueckux
3aKOHOMEPHOCTSX, 3aKOHaXx, TEOpUsIX, BKJIFOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY H
AIIEMEHTHI acTPOPU3UKH;

dbopMUpOBaHUE YMEHHH NPUMEHATh TEOPETUYECKUE 3HAHUS IS
OOBbsSICHEHUS (PUBMYECKUX SBJICHUM B TIPUPOAEC U [JJs MPUHATHUS
MMPAKTUYECKUX PELICHUM B IOBCEIHEBHOW KU3HU;

OCBOCHHME CIOCOOOB pEIICHHs] Pa3IUYHBIX 3aJad C SIBHO 3aJaHHOU
¢dbuznyeckol MOJEIbl0, 3a]ad, IMOAPA3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3JaHue PU3NUEeCKON MOJEIH, aICKBATHOU YCIOBUSAM 33]1a4H;
MOHMMaHuEe (U3NYECKHX OCHOB W TPHUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUAHUS HA OKPYKAOLILYIO
cpeny;

OBJIQJICHUE METOJaMH CaMOCTOSTEIBHOIO TUIAHUPOBAHUS U MPOBEACHUS
(bU3UYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHOOpMAIIIH,
ONpEENICHNs JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCIIOBUH ISl PA3BUTHSI YMEHUN MPOEKTHO-UCCIEN0BATEIHCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wu3yuenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
obOpazoBanus otBoauTcs B 11 kitacce — 68 yacoB (2 yaca B HEJEIO).
[Ipennaraemeiii B mporpamMme 10 (u3Mke MepeueHb Ja0OpaTOPHBIX U

IMPAKTUYCCKHX pa60T ABIIACTCA PCEKOMCHAOBAHHBIM, YYMTCIIb [J€JAaCT BBI60p

NpOBEJICHUS JIaDOPAaTOPHBIX PAOOT W ONBITOB C YYETOM HWHIUBUIYATbHBIX

0COOCHHOCTEH 00yJarOITUXCs



COILEPKAHUE YYEBHOI'O IPEIMETA «®PU3UKA»
11 KJIACC

Pa3jaes DiieKTpOAUHAMUKA

Mazcnummnoe none. INeKMPOMACHUMHAA UHOYKUUS

[ToctostHHblE  MarHUTHl.  B3anMOJENCTBUE  IOCTOSAHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHONM wuWHAYKUMH. [IpuHOMO cyneprno3unuu
MAarHATHBIX MOJeW. JIMHMM MarHUTHOM MHAYKIUU. KapTMHa NUHUN MarHUTHON
WHAYKLIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTMHa JWMHUN HHIYKIUHA
MAarHuTHOTO MOJIA JJIMHHOTO MPSIMOTO TNMPOBOJHUKA U 3aMKHYTOIO KOJBLEBOTO
MPOBOJIHHMKA, KaTYIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBue npoBOIHUKOB C
TOKOM.

Cunia Amnepa, €€ MOAyJb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HallpaBJICeHHE. J[BUKEHUE 3apsKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiiel Jlopenia.

SIBieHne  NEKTpOMAarHUTHOM HMHAYKOUHU. [lOTOK BEKTOpa MarHUMTHOM
MHIYKOUU. OIEKTPOJABIKYIIAA CWIa MWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykunu dapanes.

BuxpeBoe snexkrpuueckoe IMojie. IJIEKTPOABMXKYIIAs CHJIa WHIYKIUMA B
MIPOBOJIHHUKE, IBUAKYIIEMCS TTOCTYIIATEIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIEHME CaMOMHIAYKUHMH. OJEKTPOABWKYLIAs CHJIA
CaMOMHIYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, DSJIEKTPOIABUIATENb, YCKOPUTEIN JJIEMEHTAPHBIX
YaCTHUIL], UHAYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TIOJIEM.

JIvHUY MHIYKIIMA MarHUTHOTO TIOJISL.

B3aumoperictBre 1ByX NpOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuinbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE AIEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.



3aBUCUMOCTb 3JIEKTPOJIBHXKYILEH CHUIIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MAarHUTHOIO MOTOKA.

SIBneHne caMOMH Ty KIIHH.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3ydeHrie MarHUTHOTO MOJIS1 KATYIIKH C TOKOM.

UccnenoBanre neiCTBUSI MOCTOSHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTyKIIUH.

Pasnen . KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUNHbLE KOJ1€0aAHUA

KonebarenprHast  cucrema. CBOOOmHBIE  MEXaHHUYECKHE  KOJcOaHWU.
["apmonmnyeckue konebanms. [lepmon, wacrora, ammmtyaa u ¢aza KojeOaHUM.
[IpyxuHHBIN MassTHUK. MaremMaTM4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHYECKHUX
koseOanuii. [IpeBparienue sHepru Npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIE KOJIeOaHUs B
UJeaTbHOM KOJIEOATEIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHUYECKHUMU U
AIEKTPOMAarHUTHEIMU KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHHS
SHEPTUU B UJCATBHOM KOJIeOATEIbHOM KOHTYE.

[IpencraBnenue o 3aTyxarouux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIC SJIEKTPOMArHUTHBIE KOJICOaHMSI.

Ilepemennpiii  TOK. CHUHYyCOMJAQIbHBIM NEPEMEHHBIH TOK. MOIIHOCTD
NEPEMEHHOIO0 TOKAa. AMIUIMTYJTHOE€ M JEHUCTBYIOLIEE 3HAUYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpauchopmarop. IIpon3BoacTBo, nepeaaya M MOTpedIeHUE IIEKTPUIESCKON
SHEPIruMu. JKOJOTMYECKUE PUCKHU TMPU MPOU3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS ANEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: DIICKTPUYECKUU
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHUHM JIEKTPOIIEpEeI1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOAaTeNbHONM CUCTEMBI (MPYKUHHBIA WIIH
MaTeMaTUYECKU MasTHHK).

Hab6mronenue 3aTyxarmux KoiaeOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOAHU.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSHXKEHUST OT BPEMEHU) ISt
AJIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc nmnpu mocnenoBaTEbHOM COEIMHEHUM PE3UCTOpA, KaTYIIKU
MHJyKTUBHOCTH U KOHJIEHCATOpA.

Mopens JIMHUH JJIEKTPONEPENAYN.



Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanre 3aBUCUMOCTH TepUoja MajbiX KoJeOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTH U MACCHI Tpy3a.

HccnmenoBanne NEPEMEHHOI0 TOKa B LENA W3 IOCIEI0BATEIBHO
COEOMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAzZHUMHbLE 80IHbL

MexaHnueckue BOJHBI, ycioBHs pacnpoctpaHeHus. llepuon. CkopocTtb
pacrpocTpaHeHuss M JUIMHA BOJHBL. IlomepeyHble W NPOJOJIBHBIE BOJIHBL.
WNuTtepdepenius u qudpaxiiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemMOp 3ByKa.

DNEKTPOMATHUTHBIE BOJHBI. Y CIOBHUS M3JTYyYEHHS DJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHon BonHe. CBOWCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOISpHU3aIs, TuQpaKius,
uHTepdepenirs. CKOpocTb JIEKTPOMArHUTHBIX BOJIH.

[IIxana »7€KTPOMarHUTHBIX BOJH. [[puMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHUIMTBI paguOCBs3U U TeNEBUACHUS. Panuonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEBI.

TexHudyeckne yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas IMArHOCTMKAa B TEXHUKE W MEIMIMHE, pajaap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBY-nieup.

Jlemoncmpayuu

OOpa3oBaHue U paclpoCTpaHEHUE MTONEPEUYHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKA.

HabGnronenune orpakeHus: ¥ MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenue unrepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnroneHnue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJICOAHUH.

UccnenoBanne  CBOMCTB ~ 3JEKTPOMAarHUTHBIX  BOJIH: OTpaKEHHE,
MpesioMJIeHUE, MoAspu3anus, Auppakuus, UHTephepeHIIus.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsMmoiMHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpene. JIyd cBera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI oTpaxxeHusi cBeta. [locTpoenue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIIEHHUS CBETa. AOCONIOTHBIN MOKA3aTENb
npenomiieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblid yrojl MOJHOTO
BHYTPEHHETO OTPAKCHHUS.



Hucnepcust ceeta. ClnoxHbINM cocTaB 6emnoro cera. L[BerT.

Cobupatomiie M pacceuBaroliue JUH3bL. ToHKas JuH3a. DOKyCHOe
paccTosiHME M ONTHYecKas cuja TOHKOM auH3bl. llocTpoeHue u3zoOpakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmysia TOHKOW JHH3bI. YBEIUYEHUE,
TaBaeMoOe€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Hurepdepenuuss cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBus HaOMIOAEHUS MAKCHMYMOB W MHUHUMYMOB B HMHTEpP()EpEHLHOHHOM
KapTHHE OT JIByX CHH(a3HBIX KOTEPEHTHBIX UICTOYHHUKOB.

Hudpakuust cBeta. [udpakuuoHHas pemérka. YciaoBHe HaONIOAECHUA
[JIaBHBIX ~MaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMATUYECKOrO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckne yCTpoWCTBA M NPAKTHUUYECKOE MPUMEHEHWE: OYKH, JyIa,
¢doToanmapaT, NPOEKIIMOHHBIMA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pPACIpPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue npuodOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHre. Mozelb CBETOBOJA.

HccnenoBanre cBOMCTB M300paKeHUH B JTHH3AX.

Mopenu MUKpOCKOIIa, TeJIecKomna.

Habmronenune natepdepeHiu crera.

Habnronenune nudpakiuu ceera.

Habmronenne nucrnepcuu cBera.

[TonydeHnue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOMIbIO AUPPAKIUOHHON PEIETKH.

HabGnronenue nonsipusannu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHune nokazaresns npeaoMIIeHUs CTEKIa.

UccnenoBanrie CBONCTB U300paKEHUI B JTMH3AX.

HaOnronenue nucnepcuu cBera.

Pa3znen OcHOBBI CienUAIBLHONW TEOPUH OTHOCUTEILHOCTH
['paHnubl  PUMEHUMOCTHM  KJJacCMYeCKoW  MmexaHuku.  [locrymarsl
CIICLIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIINI OTHOCUTEIIbHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpallCHUE
JUTUHBL.
DOHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.



CBs13b Macchl ¢ SHEPrUed U UMITYJILCOM PEISTUBUCTCKOM YaCTULIB. JHEPrus
IIOKOSI.

Paznen KBantoBas ¢pusuka
Tema 1. Inemenmol K6AHMOBOI ONMUKU
®otonsl. opmyna [lnanka cBsi3u sHeprun GOTOHA C €ro0 YaCTOTOW. DHEprus
Y UMITYJIbC (POTOHA.
Otkpeitre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI

dbotorpdexra. YpaBuenue DuHmTeitHa st hoTodpdexra. «KpacHas rpanunar
dhoroaddexra.

JaBnenue ceeta. Onwithl I1. H. JIleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPaKTUUECKOE MpPUMEHEHHe: (HOTOIIEMEHT,
dboToaTYMK, coTHEUHAas OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(pexT Ha yCTaHOBKE ¢ IUHKOBOM MJIACTHHOM.

UccnenoBanue 3akoHOB BHeTHETro (poTodddekra.

CBeToaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTuil.
IInanerapnas mopens artoma. Iloctynatel bopa. M3iydeHue H NOTJIOIIEHUE
(OTOHOB MpU MEpPexo/ie aToMa C OJHOIO YPOBHS SHEpPruM Ha Apyrou. Bumsl
criekTpoB. CHEKTp ypOBHEU SHEPrUU aToMa BOJIOPO/Ia.

Bomnnossie cBoiicTBa yactun. Boausl ne bponssa. KopmyckyisipHO-BOJIHOBOM
yau3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHu4yeckne yCTpOMCTBA M IIPAKTHUYECKOE NIPUMEHEHHME: CIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue nuHeyaThIX CIIEKTPOB U3ITyUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HabGnronenue muHeiyaToro cnekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, TOKA3BIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesieHHI0O  cocTaBa



panuoakTuBHOrO wu3inydeHus. CBoiicTBa anbda-, Oera-, ramMma-u3JIy4eHUs.
BinsiHME pagOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OtkpeiTHEe TpoTOoHAa M HeWTpoHa. HykionHas monens siapa [eiizenOepra—
NBanenko. 3apsn saapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIM U TMO3UTPOHHBIM OeTa-pacman. [amma-
U3JIy4YEHHE. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekT maccsl sapa.

Snepnseie peakunu. [lenenue u cuHTe3 AEp.

Anepupiii peaktop. TepMosmepubiii cuHTe3. I[IpoOiieMbl M NEPCHEKTHBBI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHE ACTIEKTHI IIEPHOU SHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOJIIOICHHS U PETUCTPALUU 3JIEMEHTAPHBIX YaCTHULI.

@dyHaMeHTaIbHbIe B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUPA.

TexHHueckne ycTpoicTBa M MPAKTUYECKOE NPUMEHEHHUE: T03UMETP, Kamepa
Buinibcona, siaepHblil peakTop, aToMHast 6oMoa.

Jemoncmpayuu

Cu€TurK MOHU3HUPYIOLIUX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB YacTHIL (110 TOTOBBIM (oTOrpadusim).

O0o01maromiee NOBTOPEHUE

Ponpr ¢Gu3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAy4yHOH KapTHHE MHpPA, POJIb (PU3UUYECKON TEOPHUH
B (OpPMHpPOBAHMU NPEICTABICHUNA O (U3UYECKOM KapTUHE MHUpPA, MECTO
¢buznyeckoil KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX
IPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 Kitacce ocyuniecTBisieTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTE€MaTHKH,
OMOJIOrMH, XUMHH, Teorpaduu U TEXHOJIOTUU.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAy4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, rumnores3a, (uU3MUecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJAECIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pEIIEHWE CHUCTEMBl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl M MX NPOEKUHWH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIUH, MNPU3HAKK MO0JN00US TPEYToJbHUKOB,
oIpe/iesIeHUE MIIOMAAN MJIOCKUX (GUTryp U 00bEMa Tell.



buonoeus: »nextpuueckue SBICHUS B JKHUBOW MPUPOJE, KoJieOaTeIbHBIC
IBUKECHUS B JKMBOM NPUPOJIE, ONTUYECKUE SIBJICHUS B KMBOM MPUPOJE, NECHCTBUE
paanaluy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAsI CTPYKTYpa TBEPABIX
T€JI, MEXaHW3Mbl OOpa30BaHUsl KPUCTAIUIMYECKOW PEIMIETKHA, CHEKTPaIbHbIN
aHau3.

l'eocpaghusa: marHuTHbBIE TIOMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
(hoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSICCHUI.
Texuonocua: NUHUKA  DIIEKTPOIIEpENad, TEHEPATOpP IEPEMEHHOrO  TOKa,
ANEKTPOABUTATENb, MWHAYKIMOHHAA I€Yb, pajaap, paJdONPUEMHHK, TEJIEBU3O0P,
anTeHHa, tenedon, CBU-neub, MpOEKIMOHHBIN amnmapaTr, BOJOKOHHAs OITHKA,
coJIHEYHas Oarapes

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3SUKE HA BA3OBOM YPOBHE B 11 KJIACCE

OcBoenue yuebHoro npeamera «dusuka» AOHKHO 00€CEUNUTh JOCTHKEHUE
CIEAYIOIIUX JUYHOCTHBIX, METANPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pEe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE PE3yJbTAThl OCBOCHUSI yueOHOro npeamMera «Du3nkay JT0IKHBI
OTpaxaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONbITA U ONbITA JACATEIBLHOCTH B MPOIECCE peau3allii OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEIIbHOM JIESITETIbHOCTH, B TOM YUCJI€ B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYaIOIIETroCcsl KaK akKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTRA;

NPUHATHE  TPATUIIMOHHBIX  OOIICYEIIOBEUCCKUX  T'YMAHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpPTraHU3aINY;

YMEHHE B3aMMO/JICCTBOBATH C COUAIIbHBIMU HHCTUTYTAMHU B COOTBETCTBUH C
X QyHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)aTPHOTHYECKOT0 BOCITUTAHUS



c(hopMHUPOBAHHOCTH POCCUHCKOM TPaXIaHCKOH WUJICHTUYHOCTH,
NaTpUOTU3MA;

[IECHHOCTHOE OTHOIIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STHUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCIJIE B
NESITENILHOCTU YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B MIOCTPOCHUE YCTOMYMBOTO OYyAyIIEro;

4)3¢cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCyIIero (pu3ndecKoit HayKe;

5)Tpy10BOro BOCIMTAHMS:

HMHTEpEC K pa3iMuHbIM cdepam TpodecCHoHaATBLHON JeATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3HKON M TEXHUKON, YMEHHE COBEpLIATh OCO3ZHAHHBIN BHIOOP
Oymyriei mpodeccun U peaaru30BbIBaTh COOCTBEHHBIC JKU3HESHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caM000Opa3oBaHUIO B 00JIaCTH
(hU3UKHN HA IPOTSKEHUU BCEH JKU3HU;

6)3K0J10r14e€CKOro BOCIIMTAHUSI:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKONW KYyJNbTYPhl, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa dKOJOTHUECKUX TIPOOIeM;

IUIAHUPOBAHUE U OCYIIECTBIECHUE JEUCTBUU B OKPYKAIOIIEHU Cpelle Ha OCHOBE
3HaHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

paclIMpEeHUEe ONbITa JACATEIBHOCTH HKOJOTMYECKOM HAIPaBIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (HU3HUKE;

7)IIEeHHOCTH HAYYHOI'O MO3HAHMSL:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NIECKON HAYKHU;

OCO3HAHWE I1IEHHOCTM HAy4yHOW JEATEIbHOCTH, TOTOBHOCTH B MPOIIECCE
u3yuyeHus:  (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD M HCCIEJ0BATEIbCKYIO
NEATENIBHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
ba3oBble JJoruyeckue 1eMcCTBUS:
CaMOCTOSITETbHO  (OpMyIMpOBaTh W AKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;



ONpEAENATh LETN JeATeNIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HUX
JTOCTUKEHMS,;

BBISIBJSITH  3aKOHOMEPHOCTH ¥ NPOTHBOpPEYHMST B  paccMaTpUBaeMbIX
bu3nyecKuX SIBICHUSAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIeMbl ¢ YYETOM aHaIM3a UMEIOUINXCS
MaTepualbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEACTBUN ACSITENbHOCTH;

KOOPAMHUPOBaTbL M  BBIIOJHATH paboOTy B  YCIOBUSIX  pEANbHOrO,
BUPTYaJIbHOTO U1 KOMOMHUPOBAHHOTO B3aUMOIEUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarenbckme 1eiicCTBUS:

BJIa/IETh HAYYHOM TEPMHHOJIOTHEH, KIIOYEBHIMU MOHATHSAMH W METOJaMU
(bu3nyecKoil HayKu;

BJIJI€Th HABBIKAMU y4€OHO-HCCIEI0BATEIbCKON U MPOEKTHOM JEATEIbHOCTH
B 00s1acTu (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY MOUCKY
METOJIOB pelIeHHs 3ahay (U3MUYECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHYHBIX
METO/I0B ITO3HAHUS;

BJIQ/ICTh BHUJAMU JIEATEIHHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3OoBaHUI0O W TPHUMEHEHUIO B PA3NIUYHBIX yUEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPHU CO3/IaHUU YIEOHBIX MMPOEKTOB B 00J1aCTH (HU3UKY;

BBISIBJIATh [IPUUMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh TUTOTE3y €€ pelIeHHs, HaXOAWTh apTryMEHTHI IS J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UpOBaTh TMOJYYEHHbIE B XOJE pEUIeHHs 3aJadd  pe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
AESITeNbHOCTH, B TOM YHCIIE TIPU U3YYEeHUU (PU3HKH;

JaBaTh OLEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HaHWsA 1O (HU3MKe B MPAKTHYECKYyI0 00IacThb
KHU3HEACATEIHLHOCTH;

YMETh MHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEAIAraTh OPUTMHAIIBHBIE [TOIX0/Ibl U PEILICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c unpopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4eHUS MHPOPMALUU (PU3NYECKOTO CONEPIKAHUSA U3

UCTOYHUKOB PpA3HbIX THUIIOB, CAMOCTOATEIbHO OCYLIECTBIIATH IOMCK, aHaJM3,



CUCTEMATHU3AIMI0 U HWHTEPIPETAUI0O MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
NPEICTaBJICHUS;

OIICHMBATh JIOCTOBEPHOCTh HH(POpMAIINH;

WCIIOJIB30BaTh  CPe/CTBAa  WH(MOPMAIIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOHHBIX
3aJa4 ¢ COONIFOJIGHHEM TpeOOBaHMWN JPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECypcocOepeKeHHUsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJACPKAHUS B PA3IUYHBIX (opMarax C
yu€TOM Ha3zHa4YeHUs HH(POPMAIUH U IeJICBON ayIUTOPUH, BEIOUpas ONTHMAIBHYIO
(dbopMy TIpeICTaBIICHHS ¥ BU3yaTH3aIHH.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIe Y4eOHbIe NelCTBUA:

OCYUIECTBIISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOM JESATEINBHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyallUd MW  CMAr4arh
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUSA C HCIIOJIb30BaHUEM
A3bIKOBBIX CPEJCTB;

IIOHMMATh W MCHOJIb30BAaTh MPEUMYILIECTBA KOMAaHIHOW W WHIWBHUAYAJIbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJIbl COBMECTHBIX ACHCTBHHA € y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOTO YI€HA KOJUIEKTHUBA;

IIPUHAMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIAThH IUIAH JCHUCTBUU,
pacrupenensiTth pojid ¢ Y4€TOM MHEHMHM Y4YaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
OOIIMii pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLICHMBaTh HJEW C IO3WLHWHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHHE B Pa3JIWYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIE YueOHbIE NeliCTBUSA
Camoopranuzanus:
CaMOCTOATENLHO OCYLIECTBJIATH MMO3HABATENIbHYIO JESITEIbHOCTh B 00JacTH
(GU3UKM W acCTPOHOMUH, BBIBIATH MPOOJIEMBI, CTaBUTb U (HOPMYJIUPOBATH
COOCTBEHHEIC 3a7a4H;



CaMOCTOATENILHO COCTABJISITh IUUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3aj/1ay, TUTaH BBIMOJIHEHUS MTPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OTICHKY HOBBIM CHUTYAITUsIM;

pacIIMPATHh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEOUTEHUN;

JeaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHWBATh IPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHHUIO J3PYAMIIMH B 00JacTH
(U3HKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsM, BHOCUTh KOPPEKTUBHI B JIEATEIHLHOCTD,
OIICHHBATh COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BJaJIeTh  HABbIKAMM  TO3HABaTEJIbHOM  peQuIeKCMH  Kak  OCO3HaHHUS
COBEpIIAEMbIX JICWCTBHA W MBICIUTCIBHBIX TIPOIECCOB, HMX PE3yIbTaTOB M
OCHOBaHUI;

MCITIOJIb30BaTh MPUEMBI peIIeKCHM IJI OLIEHKH CUTYaIlMH, BRIOOpa BEPHOTO
pEIICHHUS;

YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO HX
CHUKCHHUIO;

MpUHUMATh MOTHUBBI W apTryMEHTHl JAPYTHX TPH aHalu3€ pe3yJIbTaToB
NeSITENbHOCTH;

MIPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU U JIOCTOMHCTBA,;

MpUHUMATh MOTHBBI W apTyMEHTHl APYTHX TIPH aHAJU3€ pPe3yIbTaTOB
TeSITENHbHOCTH;

NpHU3HABATh CBOE MPaBO U MPABO APYTUX HA OLIMOKH.

B mporecce NOCTMKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPAMMBI
no ¢u3uKe 9 YPOBHA CpelHero oOiiero oOpa3oBaHUs y OOYyYaroMIMXCs
COBEpIICHCTBYETCS AMOITMOHAIILHBIN WHTEJICKT, MIPEANOIararoIIHii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKIIFOYAIOIIEr0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHATIBHOE
COCTOSIHWE, BUJICTh HANPABICHUS Pa3BUTHSA COOCTBEHHOW IMOIMOHAILHOUN chephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TIOBEJCHHME, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHAIILHBIM U3MEHEHHSIM M TIPOSIBIISATH THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAINH, BKIIOUYAIONIECH CTPEMIICHUE K JOCTIKCHUIO TSI U
ycrnexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JACHCTBOBATH MCXOMS W3 CBOUX
BO3MOKHOCTEH;



AMIIATUH, BKIIOYAIOINIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSIHHE
JIpYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COI[MAIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh MHTEPEC U pa3pemiaTh KOH(IUKTHI.

HﬂaanyeMme NMPEAMETHBIC PE3YJIbTATHI

B pesyabrare n3yuyenuss yueOHoro npeamera «@u3nka» BbITYCKHHUK Ha
0a30BOM YypOBHE HAYUMTCS:

JE€MOHCTPUPOBAaTh Ha IMPUMEPAX pPOJb U MecTo (U3NKU B (HOpMHpPOBAHHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TE€XHOJIOTUH, B IPAKTUYECKOU IESTEIbHOCTH JIIOIEU;

JEMOHCTPUPOBATh Ha MPUMEpPax B3aWMOCBS3b MEXAY (U3UKOH U APYyrUMH
€CTECTBEHHBIMU HAyKAMM;

YCTaHABJIMBATh B3aHMOCBSI3b ECTECTBEHHO-HAYYHBIX SBICHUNA M IPUMEHATH
OCHOBHbIE (PU3UYECKUE MOJIETU JJI UX ONUCAHUS U OOBSICHEHUS;

UCMOJb30BaTh HMHPOpMAIMIO (U3NYECKOTO0 COACpNKAHUS IPU  PELUICHUH
yueOHBIX, MPAKTUYECKUX, NMPOEKTHBIX M HCCIEAOBATEIbCKUX 3a7au, MHTETPUPYS
UHGOPMAIIUIO U3 PA3IMYHBIX UICTOYHUKOB M KPUTUYECKH €€ OIICHUBAs;

pasznuyaTth U yMETh HCIOJIb30BaTh B y4€OHO-HCCIEA0BATEIBCKON E€ATEIbHOCTH
METO/Ibl HAYYHOTO MO3HaHus (HaOJI0/IeHre, ONMCAHNE, U3MEPEHHE, IKCIIEPUMEHT,
BBIJIBUKEHUE TUIIOTE3bl, MOACIUPOBAHUE U Jp.) U (POPMBI HAYYHOTO IMO3HAHMS
(paxThl, 3aKOHBI, TEOpUHU), AEMOHCTPUPYsS Ha IMPUMEpPAX HUX POJb U MECTO B
Hay4YHOM NO3HAHWH;

IOPOBOJIUTH NpPSIMbIE M KOCBEHHBIE U3MEHEHUs (DPU3MUECKUX BEIUYMH, BHIOMpas
U3MEpUTEIbHbIE NPUOOPHI C YYETOM HEOOXOIMMOM TOYHOCTH H3MEpPEHUH,
IUJAHUPOBATh XOJ W3MEPEHMM, MOJy4aTb 3HAYCHHE HU3MEPSIEMOM BEIWYUHBI U
OLIEHHWBATh OTHOCUTENbHYIO MOTPEUIHOCTh MO 3a/JaHHBIM (popMmyam;

IPOBOJUTH MCCIEIOBAaHUS 3aBUCHUMOCTEH MEXAY (PU3MUYECKHMMH BEJIMYUHAMU:

IMPOBOAHUTL HU3MCPCHUA HW OHPCACIIATL Ha OCHOBC HCCICAOBAHUS 3HAYCHUC



MapamMeTpoOB, XapaKTEPU3YIONIUX JaHHYI0 3aBUCHUMOCTh MEXIy BEIUYMHAMH, H
JIeJIaTh BBIBOJ] C YYETOM MOTPEIIHOCTH U3MEPEHU;

WCITOJIB30BATh JISl OTMHCAHUS XapakTepa MPOTEeKaHWsS (HU3UIECKUX IPOIECCOB
(bu3HYecKre BEIMYUHBI U IGMOHCTPUPOBATHh B3aUMOCBS3b MEXIY HUMU;

UCIIOJIb30BaTh JUISI ONMHMCAHHUS XapaKTepa NMpOTeKaHWS (HU3UYECKUX IPOIIECCOB
(u3UYeCcKre 3aKOHBI C YYETOM TPaHUI] UX MPUMEHUMOCTH;

peliaTh Ka4eCTBEHHbIC 3a/1aul (B TOM YHCIIE W MEXKIPEAMETHOTO XapakTepa):
UCIIOJIb3YS MOJICH, (PU3NYSCKUE BEIMYMHBI M 3aKOHBI, BBICTPAUBATh JIOTUYCCKU
BEPHYIO IIETIOYKY OOBSCHEHUS (JI0Ka3aTelbCTBA) TPEIJIOKEHHOTO B 3ajade
nporecca (SBIeHus);

pelaTh pacyeTHbIE 3a/1a4M C SIBHO 33JaHHON (PH3UYECKON MOJENbIO: Ha OCHOBE
aHaNM3a yCIIOBUS 3a7a9d BBIJICIATh (DU3UIECKYIO MOJICNb, HAXOAUTh (PU3HUECKHE
BEJIMYMHBI ¥ 3aKOHBI, HCOOXOAMUMBIC W JOCTATOYHBIC JJIS €€ PEIICHUs, IPOBOINUTH
pacyeThl U IPOBEPATH MOYICHHBIA PE3YIbTaT;

YUUTBHIBATh TPAHMIBI TPUMEHEHUS W3YYCHHBIX (PU3NYCCKUX MOJeNel MpH
peIIeHUH (PU3NYECKUX U MEKITPEIMETHBIX 3a/1a4;

UCIIOJIb30BaTh WMH(MOPMAIMI0O M TPUMEHSATh 3HAHUS O TPHUHIMIAX paboThl U
OCHOBHBIX  XapaKTepPUCTUKAXM3yUYECHHBIX  MalIMH, TPUOOPOB U  JIPYrux
TEXHUYECKUX  YCTPOWCTB UISE  perIeHus MPAKTUICCKUX, y4eOHO-
MCCJIeI0BATEILCKUX U MTPOCKTHBIX 337124,

UCIIOJIb30BaTh 3HAHUSA O (U3MUECKHX O0BEKTAaX M IMPOIleccax B IMOBCEIHEBHOU
KU3HA I OOecTedeHuss Oe30MacHOCTH Mpu oOpalieHur ¢ TpudbopamMu H
TEXHHYECKUMHU YCTPOMCTBAMHM, ISl COXPAHEHUS 3JI0POBbS M COOIIOJCHUS HOPM
HKOJIOTHYECKOTO TOBEJICHUS B OKPYJKAIOIICH cpene, IS NPHHATHS PEIICHUN B

HOBCEITHEBHOU KU3HU.

BblﬂyCKHHK Ha 0a30BOM YPOBHE NOJYIUT BO3MOKHOCTH HAYYUTHLCH .
NOHUMAMb U OOBSACHAMb yuearocmHocnlob gbul)’ulleCKOlZ meopuu, pasjiudano

2PaHUuybl ee NPUMEHUMOCINU U MeCmOo 8 ps0Y Opy2ux GU3UYecKux meopuil;



61ad0ems npuemamiy HOCMpOeHUs Meopemuyeckux 00Ka3amenibCcms, a maxice
NPOCHO3UPOBAHUSL OCOOEHHOCMEl NPOMEKAHUSL PUUYECKUX AGLEHUL U NPOUECCO8
HA OCHOBE NOLYYEeHHbIX MeoPemuiecKux bl860008 U 00KA3AMelbCme,

Xapakxmepuzo8ams CUCMEMHYIO C853b MeHCOY OCHOBONONALAIOWUMU HAYYHBIMU
NOHAMUAMU. NPOCMPAHCINGO, 8PeMs, Mamepus (seujecmeo, noie), 08uUdiceHue,
cuna, sHepeust;

8b106UCAMb  2UNOME3bl HA OCHO8€ 3HAHUS OCHOBONOLALAIOWUX (DU3UYECKUX
3aKoHOMepHOCmeEll U 3aKOHO8;

CAMOCMOAMENLHO NIAHUPOBAMb U NPOBOOUMb uzuiecKue IKCnepUMeHmbl;

xapakmepuzoeams 2100anblble NPOOLEeMbl, CMOAWUE Neped Helo8eHecmEoM:
9HepeemuyecKue, Cblpbesbvle, dKo02utecKue, — U poib QU3UKU 8 peuleHuu IMux
npoonem;

pewamv  NPAKMUKO-OPUCHMUPOBAHHbIE — KAYECMBEHHble U PACHemHble
Qusuueckue 3adavu ¢ 8blO0POM u3UUECKOU MOOeNU, UCHONb3YS HEeCKOJIbKO
Qusuueckux 3aKoH08 UaU HOpMYN, CEAZBIBAIOWUX U3BECHHble puzuUzecKue
BENIUYUNBL, 8 KOHMEKCME MEeNCNPEOMEMHbIX C853€ll;

00bACHAMb  NPUHYUNBL  pAOOMbL U  XAPAKMEPUCIMUKU — U3VUEHHBIX MAULUH,
npubopo8 u MexXHU4eCKuUx yCmpoucme,

00bACHAMb  YCIOBUSL  NPUMEHEeHUs  (u3uveckux Mmooeiell npu peuleHuu
Qusuyeckux 3a0ay, HAXO0UMb AOEK8AMHYIO NPEONONCEHHOU 3a0aye QU3ULECKYIO
MoOelb, paspewams npoodiemy Kak HA OCHO8e UMEIUWUXCS 3HAHUL, max u npu

NOMOWU MEMOO08 OYEHKL.
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