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HHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma no yueOHoMy mpenmetry «Pusuka» g 11 kiacca cocraBiieHa HA
OCHOBeE CJIeIyIONINX JOKYMEHTOB:

1. 3akon P® or 29 nexabps 2012 roga Ne 273-®3 «O6 obpazoBanun B Poccuiickoii
denepanum» (C UBMECHEHUSIMU U JOTIOTHEHUSIMU).

2. Ilpuxa3z MunuctepcTBa ob6pasoBanus U Hayku PD ot 17 mas 2012 r. Ne413 «O06
yTBEpKACHUH (DenepaabHOr0 TroCydapCTBEHHOr0 00pa3oBaTeNbHOIO CTaHAApPTa CPEIHEro
(momHOTrO) 06IIEero obpazoBanus» (¢ uamenenusimu 2014, 2015, 2017 rr.).

3. Ilpuka3z MunucrepctBa obpazoBanus PD ot 09.03.2004 roma Ne 1312 «O6
yTBep)kaeHn PenepaabHOro 0a3uCHOro y4yeOHOro IUlaHa U MPUMEPHBIX Y4eOHBIX IUIAHOB AJIs
00pa3oBaTeNbHBIX YyupexkaeHui Poccuiickoit denepamuu, peaausyoImux MporpaMMbl 0OIIEro
o0Opa3oBaHusm (C U3MEHEHUSIMU U TOTIOTHEHUSIMH).

4. Tlpuxa3z Munnpocsemieanst Poccun ot 28.12.2018 Ne 345 «O denepanbsHom nepedne
y4eOHUKOB, PEKOMEHAYEMBIX K UCIOJIb30BAaHUIO IIPU PeATM3alii UMEIOIINX TOCYIapCTBEHHYIO
aKKpeIuTalMio O00pa3oBaTeNbHBIX MPOrpaMM HayallbHOTO OOIIEro, OCHOBHOIO OOILEro,
cpeaHero o0Iero oopa3oBaHus.

5. Ilpumepnas mporpamma cpeaHero oOmiero  obOpa3oBaHuss 10 (HU3MKE,
pexkomeHoBaHHass MuHucTepcTBOM oOpa3oBaHus U Hayku P®, pabouas mporpamma K JMHHH
YMK B. A. KacesnoBa (KacesuoB, B. A. ®usuka. Yrinyonenasiid ypoBeHb. 10 — 11 kmaccsl :
pabouas nporpamma k quHud YMK B. A. KacbsHoBa : yueOHO-MeToqMueckoe nocobue / B. A.

Kacwsnos, U. I'. BiacoBa. — M. : Jlpoda, 2017).



COJEPXXAHME OBYUYEHUA

Pa3znen 4. DiekTpoguHaAMUKA.

Tema 4. MaruuTHoe noue.

B3anmopeiicTBre MOCTOSTHHBIX MarHUTOB U IPOBOJHUKOB C TOKOM. MarHuTHoE MoJe.
Bekrop maruuTHOM MHAYKUUU. [IpuHIUI CyNIEpIIO3UIIMM MAaTrHUTHBIX 110JI€H. JIMNHUY MarHUTHOU
WUHAYKIHH.

MarauTtHoe 1osje NpoBOJHUKA C TOKOM (TIPSMOT0 MPOBOJHUKA, KaTYIIKH U KPYTOBOTO
BUTKa). OmbIT Dpcrena.

Cuna Amrniepa, €€ HanpaBIEHUE U MOLYJIb.

Cuna JlopeHua, e€ HanpaBiIe€HUE U MOy Ib. JIBUJKEHHUE 3apsHKEHHON YaCTHUIIBIB
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenna.

MarnuTtHoe nojie B BewecTtse. PeppoMarHeTuky, rnapa- U AMaMarHeTUKu. TexHU4ecKue
YCTpOICTBA UM  TEXHOJIOTMYECKHE IPOLIECCH: IPUMEHEHHE IIOCTOSIHHBIX  MAarHuTOB,
3IIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JIEKTPOABUTaTEIh SKOOH, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHII.

JdemMoncTpanuu.

KapTuna 1uHUI HHAYKIMYA MarHUTHOTO IOJIS TIOJIOCOBOTO MUITOJIKOBOOOPA3HOTO
IIOCTOSIHHBIX MarHUTOB.

Kapruna nuHMI MarHUTHON MHYKIUH 110JIS JUIMHHOTO MIPSIMOTO ITPOBOAHUKAN
3aMKHYTOI'O KOJIBLIEBOT'O IIPOBO/IHUKA, KaTYLIKU C TOKOM.

BzaumopeiictBue AByX NpOBOJIHUKOB ¢ TOKOM.Cuita Amriepa.

[erictBue cumbl JIopeHia Ha MOHBI AJIEKTPOJINTA.

Habumronenue nBr>keHus mydyka 3J€eKTPOHOB B MArHUTHOM T10J1€.

[TpuHun neicTBUS IEKTPOU3MEPUTENIHHOTO MPUOOPAMArHUTOIIEKTPHUUECKON CUCTEMBI.

YdeHuvecKkuii IKCNEPUMEHT, JIa00OpaTOPHbIE PA00ThI, IPAKTUKYM.

HccnenoBanrne MarHuTHOTO MOJISE TOCTOSTHHBIX MarHUTOB. M cciieToBaHNE CBOMCTB
beppoMarHeTUKoB.

HccnenoBanue neiicTBUS MOCTOSHHOTO MarHuTa Ha paMKy ¢ TokoM.M3mMepeHue cuiel
Awmrmepa.

N3yuenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

Ornpenenenre MarHUTHOM MHIYKIIMM Ha OCHOBE MU3MEPEHUS CHIIbI AMIIEpA.

Tema 5. DiieKTpOMArHUTHASI HHAYKI[HSA.

SIBnenue snexTpoMarHUTHOW MHAYKIMHU. [IoTOK BekTOopa MarHuTHOM MHIyknuu. JJ1C
WHIAYKIWW. 3aKOH 3JeKTpoMarHUTHOM HMHOykunu @Dapanes. BuxpeBoe siaeKkTpuyeckoe IoJie.
Toxu dyxo.

O/1C nHAYKIMH B IPOBOJHUKE, ABHKYIIEMCS B OJHOPOJHOM MarHUTHOM IIOJIE.

ITpaBuno Jlenna.

NunyktuBHOCTh. KaTymika MHIYKTUBHOCTH B LEMNU IOCTOSHHOTO TOKA.

SABnenne camonnaykiuu. J/1C caMOnHIYKIUH.

DHeprus MarHUTHOT'O TOJIS KaTYIIKU ¢ TOKOM.DJIEKTPOMarHUTHOE TOJIE.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMYECKHE IMPOLIECCHl: HWHAYKIMOHHAS II€Yb,
COJICHOU/, 3al1UTa OT 3JIEKTPU3ALUU TEJ IPH JIBHKEHUH B MAarHUTHOM I10JI€ 3€MJIU.

JdemMoncTpanuu.

HaGumonenue siBnenns 31eKTpOMarHiTHON UHTyKIIUH.

UccnenoBanue 3aBucumoctu DJIC HMHAYKUMH OT CKOPOCTH M3MEHEHUS MAarHUTHOTO
noroka. [Ipasuno Jlenna.



[Tamenne MmarauTa B aJIOMHHHEBOM (MeTHOI) TpyOe. SIBIeHHE CaMOMH Ty KITHH.

HccnenoBanue 3aBucumoctu J/]C caMOMHIyKIIMU OT CKOPOCTH U3MEHEHMSI CUIIbI TOKA B
HEeMH.

Y4eHu4ecKuii IKCIEePUMEHT, JIa00OpaTOpPHbIe pad0Thl, IPAKTHKYM.

HccnenoBanue sSiBIEHUS 2JIEKTPOMArHUTHON HHAYKIUHN. OnipeesieHue HHAyKIUU
BUXPEBOI0 MarHUTHOTO mosis.ViccriegoBaHue SIBICHUS CAaMOWH/TYKIUH.

C6op1<a MOZCIIN 3JICKTPOMAarHuTHOI'O ICHEPATOPA.

Pa3nen 5. Kosieoanusi 1 BOJIHBI.

Tema 1. Mexann4eckue KoJ1e0aHus.

KonebarenrHas cucrema. CBOOOIHBIE KOJICOaHUA.

lapmonnueckue  konebanus. KuHematudueckoe ¥ JUHAMHYECKOE  OMHCAHHE.
DHEpPreTUYecKoe ONUCaHue (3aKOH  COXpaHEHUs  MEXaHW4eckol  sHeprum). BviBoa
JTUHAMHUYECKOTO  OINUCAHMUS TAapMOHUYECKUX KOJCOAHWM W3 WX JIHEPreTUYeCKOro u
KHHEMATHYECKOT'O OIMCAHMUS.

Awmiutyaa u asza konedanuii. CBsi3b aMIUTUTYABI KOJIEOAHUH UCXOTHOM BETUYHHBI C
aMIUIMTYAaMU KoJleOaHui e€ CKOPOCTU U yCKOPEHHUSI.

Ilepuon wm yacrota koneOanmit. Ilepwox  Mamblx  CBOOODHBIX  KoJieOaHUU
MareMaTudeckoro MasTHuka. [leproa cBoOOOAHBIX KOJICOAHHI MPYKUHHOTO MasTHUKA.

[Tonsatne o 3aryxawmmx KoJjiebaHUsAX. BpeIHyXaeHHbIe KoseOaHus. Pe3oHaHc.
Pe3onancHas kpuBasi. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KpUBOil. ABTOKOJIEOaHUSI.

TexHuueckue ycTpoiucTBa U TEXHOJIOTUYECKHE MPOIECChI: METPOHOM, YaChl, KaYeJlH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

JdemoncTpanuu.

3anuch K0J1ie0aTeIbHOTO IBUKEHHS.

Habmronenne He3aBUCUMOCTH MEepUoja MaJIbIX KoJieOaHU# rpy3a Ha HUTH OT
aAMILTUTY JTBI.

HccnenoBanue 3aTyXaromux KoieO0aHuii ¥ 3aBUCUMOCTH TTEPHO/1a CBOOOTHBIXKOJIC0aHUH
OT COIPOTUBJICHHUS.

HccnenoBanme konebaHWii Tpy3a Ha MAaCCHBHOW TPYKHWHE C LENbI0 (POPMHUPOBAHHUS
npeJscTaBiIeHui 00 UaeaaTbHOM MOJIEH MIPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUH MMPHU KOJIeOaHMIX Tpy3a Ha npyxuHe.MccinenoBanme
BBIHYKJICHHBIX KOJIeOaHuM.

Habmonenue pezonanca.

Y4ennueckuii IKCNepPUMeEHT, J1a00paTOPHbIe pad0Thl, IPAKTHKYM.

N3mepenue neproia CBOOOAHBIX KOJICOAHUN HUTSIHOTO U TIPY>KHHHOTOMASsITHHKOB.

N3yueHne 3aKk0HOB JBIKEHUS TeJla B X0/€ KoJieOaHui Ha yripyrom nojisece.M3ydenne
JIBYDKEHUS HUTSHOT'O MasSTHHUKA.

[IpeobpazoBaHue 3HEPTUHU B IPYKUHHOM MasTHHKE. ccienoBanre yObIBaHUS
aMIUTMTYIBI 3aTyXaromux konebanuii.MiccienoBanue BoIHYKISHHBIX KOTEOAHUIA.

Tema 2. D1eKTpOMarHuTHbIE KoJIeOaHMs.

Konebarenbubiit koHTyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJNEOAHUS B UACATHLHOM
konebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3p aMIUIMTYABI 3apsija KOHJEHcaTtopa ¢
aAMIUTATYI0N CHIIBI TOKA B KOJIEOATEIIFHOM KOHTYPE.

3aK0H COXpaHEHHS SHEPTHH B UCaTFHOM KOJIeOAaTEIhbHOM KOHTYPE.

3aryxarlue JIeKTPOMarHuTHbIE KosieOaHus. BeIHYKI€HHbIE 3JIEKTPOMarHUTHBIE
KOJICOaHMS.

IlepemenHbIi TOK. MOIIHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE U AEMCTBYIOLIEE



3HAa4YCHHE CHJIBI TOKA U HAMPSDKEHUS TPU pa3IndHON (GopMe 3aBHCUMOCTH TIEPEMEHHOTO TOKA OT
BPEMEHH.

CunycounganbHbIi IEPEMEHHBIN TOK. Pe3ucTop, KOHIeHCAaTOp U KaTylIka
WHIYKTUBHOCTH B LIENIA CHHYCOUAAIIBHOIO IIEPEMEHHOI0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc
HaIpsKEHUU.

Wneanwublii Tpanchopmatop. [IpousBoacTeo, nepeaaya u noTpediaeHne IeKTPUIECKOH
SHEpPTUu.

DKOJIOTMYECKUE PUCKU IIPU ITPOU3BOJICTBE AIEKTpo3Hepruu. KynpTypa ncnonap3oBaHus
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HHU.

TexHuuyeckue yCTpOMCTBA U TEXHOJOTMUYECKHE TIPOLIECCHI: AIEKTPUUECKUN3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUU IEKTponepeay.

JdemoHncTpanmuu.

CB00OIHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHus.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJI€OAHUI OT MHIAYKTUBHOCTH U EMKOCTHUKOHTYPA.

OcumiuiorpaMMbl  3JIEKTPOMAarHUTHBIX — KojeOaHWil. ['eHepaTop  He3aTyXaroLIMX
AIIEKTPOMATrHUTHBIX KoJieOanuii. Mo1eh 3JIEKTPOMAarHUTHOTO TeHepaTopa.

BriHyX1eHHbIE CHHYCOMIAJIbHBIE KOJICOaHusI.

Pe3ucrop, karymka MHAYKTHUBHOCTH M KOHJEHCATOp B LIENM IIEPEMEHHOrO TOKA.

Pe3oHaHc mpu mocnenoBaTeNbHOM COEIMHEHUN PE3UCTOPA, KAaTYIIKW MHIYKTUBHOCTH U
KOHJIEHCATOpA.

YCTpolCTBO M IPUHIUI JEHCTBUS TpaHchopMmaTopa.

Monenb IMHUM AJIEKTpOTepeaayn.

YdeHnuyecKuil IKCIIEPUMEHT, J1a00paTOPHbIe padoThl, IPAKTHKYM.

Wzyuenue tpancpopmaropa.

HccenenoBanue epeMeHHOro TOKa 4epe3 MOCIeA0BaATENIbHO COEqUHEHHBIEKOHACHCATOP,
KaTyIIKy U PE3UCTOP.

HabumroieHne 31eKTpOMarHUTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexann4eckue 1 3JIeKTPOMATHUTHbIE BOJTHBI.

Mexanuueckrue BOJHBI, YCIOBUSI MX pacrnpocTpaHeHus. I[lomepeunble W MpoJ0SibHBIE
BoJIHBI. [lepron, ckopocTh pacnpocTpaHeHHs U JJIMHA BOJNHBI. CBONCTBA MEXaHMYECKUX BOJIH:
OTpakeHHe, mpeoMiieHue, UHTephepeHIns U AUPpaKIusl.

3Byk. CxopocTb 3ByKa. ' pomkocTh 3Byka. Beicora Tona. Tem0Op 3Byka.lllymoBoe
3arpsA3HEHUE OKPYIKAIOIIEH CpEebl.

DIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHS M3JIyYEHUS 3JEKTPOMArHUTHBIX BOJIH.

B3aumHas opueHTalus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHUE,TOJIIPU3ALINS,
uHTEepepeHIMs U AUDPaKIHsL.

[Ikana 371€KTPOMarHUTHBIX BOJH. [IpuMeHEHNe AIEeKTPOMAarHUTHBIX BOJH BTEXHUKE U
OBITY.

[IpuHUHMIBI paguoCBs3U U TeNeBUACHUS. Panonokanus. DeKTpoMarHuTHOE 3arpsi3HEHUE
OKPYXKaIOIIEH Cpebl.

TexHnueckue yCcTporuCTBa U MIPAKTUYECKOE TPUMEHEHNE: MY3bIKAJIbHBIE HHCTPYMEHTBI,
panap, paauonpuéMHHK, TEJIIEBU30p, aHTeHHa, TenedoH, CBU-nieus,yapTpa3zBykoBas
JUAarHOCTHKA B TEXHUKE U MEIMIIMHE.

JdemoHcTpanuu.

OO6pa3zoBaHue U pacIpOCTpaHEHHUE MOTIEPEYHBIX U MPOAOIBHBIX BOIH.Konebmomneecs



TEJO KaK HCTOYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT 4acTOThI Kojiebanuil. Habmoaenne otpaxenus u
IpeIoMIICHUS] MeXaHUnYecKuX BoiH. Habmonenne nntepdepeHunu u 1uppakiuy MEXaHMYeCKUX
BOJIH.AKYCTUYECKHN PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IPUMEHEHHE.

HabmroneHue cBs3u T'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYJIOW MYaCTOTOM
KoJIeOaHUH.

HccenenoBanue cBOMCTB 2JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,IPEIIOMIICHUE,
noJspuzanus, Tudpakuus, MHTepdepeHus.

O6Hapy>xeHre HHYPAKPACHOTO U YIBTPAPHOIECTOBOTO H3ITYyUCHHUH.

YdeHnuyecKuil IKCIIEPUMEHT, J1a00paTOPHbIe padoThl, IPAKTHKYM.

N3yueHnne napameTpoB 3ByKOBOM BOJIHBI.

N3yyenue pacripocTpaHeHMsI 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. OnTuka.

[IpssMonMHENHOE PAaCIPOCTPAHEHUE CBETA B OJHOPOJHOM cpene. JIyu cBera.

ToueyHbIil HICTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKOHBI OTpakeHus ceera. [locTpoenne n300pakeHuit B IIIOCKOM
3epkane. Chepuueckue 3epkana.

[Ipenomienue cBera. 3aKOHbI IPETOMIICHUS CBeTa. AOCOMIOTHBIN MTOKa3aTeNb
npenomiieHusi. OTHOCUTENBHBIN MT0Ka3aTesb npenoMiaeHus. [1ocTosHCTBO yacTOThICBETA U
COOTHOILIEHHE JIJIMH BOJIH MPHU NEPEX0]i€ MOHOXPOMATUYECKOT0 CBETaYepe3 rpaHHmlIly paseia
JByX ONITUYECKUX CPEZ.

Xon nyueir B mpusMme. Jlucnepcus cBera. CiOXKHBIA COCTaB OEIIOTO CBETA.

IIBer.

ITonHoe BHyTpeHHEE oTpaxeHue. [IpenenapHblil yrol NOJHOrO BHYTPEHHETO OTPaXKEHUS.

CoOuparone M pacceuBaroliue JHMH3bL. ToHkas nuH3a. PokycHoe paccTosHHUE U
ONTHUYECKasl CHJIa TOHKOM JMH3bI. 3aBUCUMOCTh (DOKYCHOTO pacCTOSHUS TOHKOM chepuueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeIIs TPETOMIICHUS.

@®opMya TOHKOMW JIMH3bI. Y BEJIMUEHUE, JaBAEMOE JINH30M.

Xon nyya, MPOLIEAIIETO JIMH3Y TOJ MPOU3BOJIBHBIM YIVIOM K €€ IVIaBHOM ONTHYECKOU
ocu. IlocTpoenne m300pakeHU TOYKM U OTpe3Ka MpsIMOW B COOMpAIOLIMX M PacCeMBAIOIIMX
JIMH3aX U UX CUCTEMaXx.

Onrtuyeckue nmpudopsl. Paspemiaronas cnocoOHOCTh. ['71a3 Kak onTHYecKasi CUCTEMA.

[Ipenenbl npUMEHUMOCTH TEOMETPUYECKOM ONTHKH.

BonnoBast ontuka. MHrepdepenuus cBera. KorepeHTHble HMCTOUHUKH. Y CIOBHSA
HaOJII01eHUS] MAKCUMYMOB U MMHUMYMOB B MHTE€P()EPEHIIMOHHONKAPTUHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [IprMeps! KiIaccn4eckux MHTEP()EPEHIIMOHHBIX CXEM.

Hudpakus cBera. JudpaknuoHHas pemérka. YcinoBue HAOMIOACHUS TIJIaBHBIX
MaKCHMYMOB IIpH TMaJIeHUU MOHOXPOMAaTHUYECKOTO CBETAa Ha JUPPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHn4yeckne yCTpOHWCTBA M TEXHOJIOTMYECKHE IIPOLECCHL: OYKH, JIyNa, HNEPHUCKOIL,
¢doroanmapaT, MHKPOCKOI, IMPOSKIUOHHBIA amnmapaT, NPOCBETIEHUE ONTUKU, BOJIOKOHHAs
OITHKA, TU(PAKIIMOHHAS PEIIETKA.

JdemoncTpanuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue mpesioMIICHUS CBETA.

HabmioneHune nosiHoro BHyTpeHHET0 OTpaskeHus. MoJiens CBeTOBOAA.



HccnenoBanue xoJja CBETOBBIX IyYKOB Uepe3 IIIOCKONApAUIEIbHYIO IUNIACTHHY U
pU3My.

HccnenoBanue cBOWCTB U300pakeHuH B InH3ax.MoJ1eIn MUKPOCKOTIA, TEJIECKOIa.

Habmonenue nnrepdepenunu ceera.Habmonenue nuBetoB ToHkHUX mié¢Hok. Habmonenue
TU(paKIUK CBETA.

N3ydenune nudpakunonHoit pemwérku. HabmoaeHne mupakinoOHHOro CIIEKTpa.
Habmionenue nucnepcuu cBeta.

HabnroneHnue nonspusanuu cBera.

HpI/IMCHeHI/IG [MOJAPOUIOB I HU3YUYCHHUA MCXAHUYCCKUX HaHpH}KCHHﬁ.

Yuenuueckuit Ixkcnepumenm, nabopamopmuvie padomvl, NPAKMUKYM.

H3M€p€HI/Ie IMoKa3aTeiisd IpCIIOMIICHMA CTCKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O pacCTOSIHUSI OT BEILeCTBa (HA MPUMEPE KUAKUX
JIUH3).

N3mepeHne pokyCHOro paccTosiHUsI paccenBaromux JuH3. [losryuenue nzodpaxxeHus B
cUcTeMe M3 IJIOCKOT0 3epKaja u JnH3bl.[lomyuenune n3o0paxxeHust B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TEIECKONMUYECKUX CUCTEM.

Habmonenne nudpakuuu, naTepdepeHuy 1 nojaspusannu ceera. M3yuenue
HOJISIPU3ALUY CBETA, OTPAKEHHOTO OT IOBEPXHOCTH JU3JIeKTpuKa. l3yuenue nnrepdepenm
JA3€pHOTO U3IY4YECHUS Ha JBYX LIEIAX.

Ha6mronenue nucnepcuu.

HaOmonenue u uccieoBanue TG pakiioOHHOTO crieKTpa. Mi3sMepenue JUIMHbI CBETOBOM
BOJIHBI.

[Toydenue ciekTpa U3JIyueHUs: CBETOMO1a TIPH MOMOIIH U()PAKINOHHON PEIIETKH.

Pa3nes 6. OcHOBBI clleMAJILHOI TEOPUU OTHOCUTETHHOCTH.

I'panuipl MPUMEHMMOCTH KJIacCHUYECKOM MexaHUKU. IlocTynnaTel crienuanbHON TEOPUH
OTHOCHUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHoM nHTepBall. [IpeodpazoBanus Jlopenua.Ycinosue
NPUYUHHOCTU. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeITICHUE BPEMEHH U COKpAILEHUE
JUIMHBI.

DHeprus 1 UMITyJIbC PENATUBUCTCKOMN YaCTHUIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PENIITUBUCTCKOMN YaCTUIbl. DHEPIUs MOKOSL.

TexHnyeckue ycTpolWcTBa M TEXHOJOTMYECKUE MPOIECCHI: CITyTHUKOBBICIPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YACTHII.

Y4eHnuecknil 3KCIEpUMEHT, 1a00PaTOpHbIE PabOThI, MPAKTUKYM.

OmnpezneneHye UMITyJIbca U SHEPTUU PEIATUBUCTCKUX YacTull (modoTtorpadusim TpeKoB
3apsKEHHBIX YAaCTHUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnycky/1sipHO-BOJIHOBOM 1yaJIu3M.

PaBHOBecHOE TemyoBoe M3NyueHHE (M3JIyueHHe aOCONIOTHO YEPHOIO Tena).

3akoH cmeleHus Buna. ['munoresa [Tnanka o kBaHTax.

®DOTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®otosdpdext. OnpiTel A. I'. CroneroBa. 3akoHbl poTodddexra. YpaBHeHue DifHIITEiHA
s poroaddexra. «KpacHast rpanuna» Gororddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JJaBJIEHUE CBETA Ha a0COJIFOTHO MOTJIOIIAIONIYIO U



a0COTIOTHO OTpaxaronryto moBepxHocth). OnbiTel [1. H. JIeOenena.

BousiHoBbie cBoMcTBa yacTull. Bosubl ne bpoiins. [[nmuna BonHbl Ae bpoins u pazmepsl
o0JacTH JToKaIMU3aluy JBUXKYIIEcs yacTUIlbl. KopIyCKyISpHO-BOTHOBOM Tyallu3M.
Judpakiys >1eKTPOHOB Ha KPUCTAIIIAX.

Crennduka n3mepernii B MEKpomupe. COOTHOIIEHHS HEOTIPEaeIEHHOCTEH
['eit3enOepra.

TexHuueckue ycTpoicTBa U TEXHOJIOTHYECKHE MPOLIECCHI: CIEKTPOMETP, (POTOIIEMEHT,
¢doTonaTUMK, TYHHETBbHBI MUKPOCKOII, COJIHEYHAs1 OaTapesi, CBETOAUO/I.

JdemoncTpanmnu.

®DoTod3ddeKT Ha yCTaHOBKE C IMHKOBOU MIacTHHOM. MccrieioBanne 3aKOHOB BHEIITHETO
dororddekra.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUS TOJIYTIPOBOJHUKOB OTOCBEILIEHHOCTH.

Ceeronuon. ConHeuHas 6arapest.

Y4eHn4ecKui IKCIIePUMEHT, J1a00paTOpHbIe pa0d0ThI, IPAKTHKYM.

HccnenoBanue poropesnucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHoBe uccnenoanus porodddexra.Mccnenopanue
3aBUCUMOCTH CHJIbI TOKA YEPE3 CBETONO/L OT HANPSKEHUSI.

Tema 2. @uzuka amoma.

OnbIThI 1O UCCIIEIOBAaHUIO cTpoeHus aToma. [Tnanerapnas mozaens atoma Pesepdopra.

[Toctynatsl bopa. M3nydenue u norsiouieHrne (poTOHOB MpH MEpexoe aToMac OAHOTO
YPOBHS SHEPTUU Ha APYTOU.

Bunei ciektpoB. CriekTp ypoBHEH 3Hepruu aroma Bogopoa.CrioHTaHHOe U
BBIHY>K/ICHHOE U3JIy4YeHHe cBeTa. Jlaszep.

TexHuueckue yCTpoHUCTBa U TEXHOJOTMYECKHE MPOLECCHI: CIEKTpaIbHbIaHAIN3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMITBIOTED.

JdemoncTpanmnu.

Mognens omnbita Pezepdopaa. Habmoaenne nuHeHyaTbIX CIEKTPOB.

Y CTpolcTBO U AEHCTBUE CUETYMKA HOHU3UPYIOINX YacTUI. OnpeiesIeHre TJTMHBI BOJTHbI
JIA3€pHOTO U3ITyYEHHUS.

Y4eHn4ecKui IKCIePpUMEHT, J1a00opaTopHbIe padoThl, IPAKTHKYM.

Habmronenue muHevaToro cekTpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOT0 BOJOPO/1a U U3MEPEHHUE ITOCTOSHHOM
Punbepra.

Tema 3. ®u3uKa aTOMHOIO SIAPA U JIEMEHTAPHBIX YaCTHII.

Hyxnonnas monens siapa ['eitsen6epra—lBanenko. 3apsn siapa. MaccoBoe uncio sijpa.
H3oTombl.

PanmnoaktuBHOCTH. Anba-paca. DIeKTPOHHBIA U MO3UTPOHHBIN OeTa- pacnaa. ["lamma-
U3IIyYEHHUE.

3aKOH pain0aKTUBHOTO pacnaaa. PagnoakTuBHbIE U30TOIBI B Tpupoe. CBoiicTBa
MOHM3UPYIOUIET0 U3IydeHHs. BiusHue paquoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.
EcrecTBennblii (hoH uznydenus. JlozumeTpus.

DHeprust CBs3M HYKIJIOHOB B sifipe. Slnepubie cuibl. Jledekt Macch sipa.

SAnepusie peakun. [lenenue u cunrtes suep. SAnepHsie peaktopsl. [Ipodnemsr
YIPaBISIEMOT0 TEPMOSIEPHOTO CUHTE3a. DKOJIOTHYECKUE aCTIEKThl Pa3BUTHUASAAEPHON
OHEPrETUKHU.

MeTo1bl perucTpalnuy U UCCIIEOBaHMS 3JIEMEHTAPHBIX YyacTull. OyH1aMeHTalbHbIE
B3aUMOJECUCTBUSA. bapHOHBI, ME30HBI U JENTOHBI.



IIpencrasnenue o CtanmapTHOM Moaenu. KBapk-ritooHHas MOAENb aIPOHOB.

®usuka 3a npenenamu CtannapTHol Mojenu. TéMHas MaTepus U TEMHAs SHEPTUSL.

EnuncTBO DM3mveckoil KapTHHBI MUpA.

TexHn4yeckue ycTpoicTBa U TEXHOJIOTHYECKHE MPOLIECCHI: T03UMETP, KaMepa BunbcoHa,
SJIEpHBIN PEAKTOp, TEPMOSACPHBIN peakTop, aToMHasi 00M0a, MArHUTHO-PE30HAHCHAs
Tomorpadus.

Y4eHn4ecKui IKCIIePUMEHT, J1a00paTOpHbIe pa0d0Thl, IPAKTHKYM.

UccnenoBanue TpexoB yactull (1o rotoBsiM ¢otorpadusam). Mcenenopanue
PaaroOaKTUBHOIO (OHA C UCIIOIB30BaHUEM Jl03uMeTpa.M3yueHue norsiomeHus: 0era-4acTuly
AIFOMUHHEM.

Pa3nes 8. Ji1eMeHTbI ACTPOHOMHHU U ACTPOPU3UKHU.

Oransl pa3BUTUS aCTpOHOMHUU. [IpuKiIaHOE 1 MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMHH. [[puMEHMMOCTD 3aKOHOB (DU3UKH 11 OOBSICHEHUS PUPOJIbI KOCMHUUECKUX
00BEKTOB.

MeTto1bl aCTPOHOMHYECKHUX UCCIIeOBaHUNA. COBPEMEHHBIE ONITUYECKUE TEIECKOIIBI,
PaaArOTENECKOIIbl, BHEATMOC(HEPHAst aCTPOHOMMUSL.

Bup 38é3nHoro Heb6a. Co3pesnus, sipkue 3BE3/1bl, INIAHETHI, UX BUIMMOE JIBUKEHUE.

Conneunas cucrema.

Connue. ConHeynast akTuBHOCTh. McTounuk sHeprun CosHua v 3BE37.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. J(narpaMMa «CreKTpaibHbIN KIacc —
CBETUMOCTbY». 3BE3/1bl IJIaBHOU MOCIIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS
3BE37 [NIABHOM IOCIIEA0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 38€34. CoBpeMEHHbIE
IIPEJICTaBICHUS O MPOMCXOKAECHUH U 3BomonMK CoHIa U 3BE3]. DTarbl )KU3HU 3BE3NL.

Mneunsiii [1yTs — Hama [Manaktuka. [lonoxenue n asmxenne Connua Bl anakTuke.
Tunsl ranaktuk. Paguoranaktuku u kBa3zapsl. YEpHbIE BIPHI B s/IpaX rajJaKkTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606ma. Pazoeranne raiakTuk.

Teopusa bonpmioro B3peiBa. PennkroBoe n3irydeHue.

MacmrabHas ctpyktypa Beenennoit. Mertaranaktuka. Hepeménusie mpoo6ieMbl
aCTPOHOMHUHU.

Y4yennueckue Ha0JII01CHUS.

Habmronenus 3B€3aHOr0 HeOGa HEBOOPYKEHHBIM IJ1a30M C UCTIOJIb30BAaHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN JUIs OIPEICIICHUS MTOJI0KEHNS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE c03Be31si CeBEpHOro MOJIyIIapHs U SIPKHUE 3BE3/BI.

HabGmonenus B Teneckon JIyHbl, JIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTIJICHUI.

DuU3HYeCKU NPAKTHKYM.

CrnocoObl 3MepeHus: GU3NYECKUX BEIHUUH C UCIIOJIb30BAHUEM aHAIOTOBBIXU
U(GPOBBIX U3MEPUTENBHBIX TPHUOOPOB U KOMIBIOTEPHBIX JATUNKOBBIX CUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE IOTPEIIHOCTH U3MepeHuil pusnueckux BenuduH. OIeHKa IpaHuIl
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEPEHUN, NCCIEAOBAHNI 3aBUCUMOCTEH (PU3NUECKIX
BEJIMYMH, IPOBEPKA MPEUI0KEHHBIX TUIOTE3 (BBIOOP U3 paboT, OMMCAHHBIX B TEMATUYECKUX
pazzaenax «Y4eHUYeCKHid HIKCIIEpUMEHT, JJAOOpaTOpHBIE paOOTHI, TPAKTUKYM» ).

O6o0maoee NOBTOPEHUE.

O06o0mieHre U cucTeMaTH3aIMs COACPIKaHUS Pa3leNoB Kypca «MexaHuKay,
«MonexynsipHas pu3uKa U TEPMOJIUHAMUKA», « DTMEKTPOIUHAMHUKAY, «KomeOaHus 1 BOTHBIY,

«OCHOBHI CIIeIUATFHON TEOPUU OTHOCHTEIHLHOCTHY, «KBaHTOBas hU3HKa», « DIIEMEHTHI
ACTPOHOMHUHU U aCTPODUBUKI.



Ponb ¢pusuku 1 acTpOHOMHUM B 5KOHOMHUYECKOM, TEXHOJIOTHYECKOM, COIMAIbHON 1
TUUYECKON chepax NesITeIbHOCTH YeIOBEKa, POJIb U MECTO (PM3UKUHU ACTPOHOMUHU B
COBPEMEHHOM Hay4YHOH KapTHHE MUPA, 3HAYCHUE ONUCATEIbHOMN, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTENIBHON U TPOTHOCTHYECKON QyHKIMI (hru3ndeckoit Teopuu, poib PU3HIECKON TeOpHU
B ()OPMHUPOBAHUY TIPEICTABICHUH O PU3NIECKOI KapTHHE MUPA, MECTO (PU3NIECKON KapTHHBI
MHpa B 00ILEM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABICHUN O IPUPOJE.

MexnpeaMeTHble CBSI3H.

N3yuenue kypca ¢puszuku yriyoaéHHoro yposHs B 11 kiacce ocyniecTBiseTcs ¢ y4€ToM
coJIepKaTeIbHbIX MEKIIPEIMETHBIX CBSI3EH C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTHH.

Me:ucnpedmemnbte nOHAmMUA, C6A3AHHbBIE C U3YUeHUEM Memoooe
HAYYHO20 NO3HARUAS> SIBJICHUC, H&y‘lH]'::II‘/’I (baKT, IruIioTe3a, (I)I/IBI/I‘IGCKaSI BCINYHHA,
3aKOH, TEOpHUsi, HAOJIOJEHUE, HKCIIEPUMEHT, MOACIUPOBAHUE, MOJIC]b, U3MEPEHHUE,
MOTPEIIHOCTY U3MEPEHUMN, U3MEPUTEIbHBIE NPUOOPHI, LI pOoBas JadopaTopusi.

Mamemamuka: pemieHre cucTeMbl ypaBHeHUH. Tpuronomerpuueckue GyHKIUH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M HX
IPOEKIMH Ha OCH KOOPAMHAT, CI0XKEHNE BEKTOPOB. IIpon3BogHbIE 37IEMEHTAPHBIX (PYHKLIUH.
[Tpu3zHaku nmoxoOust TpeyroabHUKOB, ONPEeIIEHUE IO IIOCKUX (GUryp u o0bEMa Tel.

Buonozua: snexrpudeckue sIBICHUS B )KUBOW IPUPOJIE, KosleOaTeIbHbIE IBUKEHUS B
KHUBOU IPUPOAE, IKOJOIMUECKUE PUCKH IIPH IIPOU3BOACTBE AIEKTPOIHEPIUH,
JIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KaIOLIeH Cpe/ibl,yIbTPa3ByKOBasl JUATHOCTHKA B
MEAMLMHE, ONITUYECKUE SIBJICHMSI B )KUBOM IPUPOJE.

Xumus: CTpOCHNE aTOMOB U MOJIEKYJI, KPUCTAJLINYECKasl CTPYKTypa TBEPABIXTEN,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CHEKTPAJbHBIM aHAIIN3.

TI'eozpaghusa: marauTHBIE MOMIOCA 3€MIIH, 3aJI€KU MAaTHUTHBIX PY,(POoTOChEMKA 3eMHOM
MOBEPXHOCTH, cericMorpad.

Texnonozua: NIpUMEHEHHE MTOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB,
ANIEKTpOJBUraTeNs SIkobu, reHepaTop nNepeMeHHOro ToKa, MHAYKIIMOHHAS NIeUb, JINHUH
AIIEKTpONEpeaay, AEKTPOABUraTellb, pasap, paIuonpUEMHUK, TEIEBU30D, AaHTCHHA, TenedoH,
CBY-nieub, ynpTpa3ByKOBas IWAarHOCTHKA B TEXHUKE, TPOCKIMOHHBINA ammapar, BOJOKOHHAs
OITHKA, COJTHEUHas OaTapesi, CIIyTHUKOBBICIPUEMHUKH, sI/IEPHAsl SJHEPTreTHKA U SKOJIOTMYECKUE
ACIIEKTHI €€ pa3BUTHSI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHETO OBLIETO
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yIbTaThl OCBOEHHs yueOHOro npeamera « Ousnka» J0IKHBI OTPAXKaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIIMXCsl PYKOBOJICTBOBATHCAC(HOPMUPOBAHHOM BHYTPEHHEN
HO3UIUEN TNYHOCTH, CUCTEMOM LIEHHOCTHBIXOPUEHTALIMH, IO3UTUBHBIX BHYTPEHHUX
yOeKIeHH, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM LIEHHOCTSIM POCCUHCKOI0 00OLIEeCTBa,
pacIIIpeHNEe KU3HEHHOT'O OIIBITA U OIBITA JEATEIBHOCTH B IIPOLIECCE PEATU3alui OCHOBHBIX
HaIpaBJICHU! BOCIIUTATENBHOMN IEATEIbHOCTH, B TOM YHCJIE B YACTHU:

IPaKJIAHCKOI0 BOCIIUTAHUA:

e ChOPMUPOBAHHOCTh TPAXKJAHCKOM TO3UIMH  OOYyYaloIIerocs Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUNUCKOTO OOIIEeCTBRa;

e TMPUHATHE TPAAUIMOHHBIX OOILIECYETOBEYECKHUX T'YMAHUCTUYECKHX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYI  [JEATEIBHOCTH B  HHTEpecax
rpaXJIaHCKOTO OOIIECTBa, y4acCTBOBATh B CaMOYMNpPaBJIECHUU B 00pa3oBaTeNIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBAaTH C COLWAJIBHBIMM HWHCTUTYTAMU B
COOTBETCTBHUH C X (YHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTH K T'YMaHUTAPHOU U BOJIOHTEPCKOU JIESITEILHOCTH.

NMAaTPUOTHYECKOT0 BOCIIUTAHUSA:

e ChOPMUPOBAHHOCTh  POCCHUMCKOMN IPaXIaHCKON UJICHTUYHOCTH,
MaTpUOTU3MA;

e I[EHHOCTHOE OTHOUIEHHE K I'OCYJAPCTBEHHBIM CHMBOJAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e CchOPMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO TTOBEJICHNS,

e CIOCOOHOCTH OIIEHHWBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSICh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JESATEIIbHOCTU YYEHOI0;

e OCO3HaHHE JMYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMYUBOTO Oy AyIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e DCTETHMYECKOE OTHOLICHWE K MHpPY, BKIIOUYAs OCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:

e HHTEpEC K pa3Iu4HbIM cdepam MpoecCHOHATLHON NeSATeIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (DU3UKOW W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyyiiel mpodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIE IJIAHBI,

e TOTOBHOCTb U CHOCOOHOCTH K OOpa3oBaHUIO U CaMOOOpa3OBaHUIO B



0051aCTH (PM3HUKHU HA TPOTSIKEHUU BCEU KU3ZHMU.

JKOJIOTHYeCKOr0 BOCIIMTAHUS:

e Cc(pOPMUPOBAHHOCTD HKOJIOTUYECKOM KYJbTYPBI, OCO3HAaHHE
100aJIbHOr0XapakTepa IKOJIOTHYECKUX MPooIIieMm;

e IUIAHMPOBAHHUE M OCYIIECTBICHHE JICHCTBUU B OKPYKAIOWIEH cpele Ha
OCHOBE 3HAHUA LIEJIEN YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA;

e PpACIIMPEHHUE OMBITA AESITEIBHOCTH AKOJOTHYECKON HAIpaBICHHOCTH Ha
OCHOBE MMEIOUIUXCS 3HAHUU 10 (PUBHKE.

LHEHHOCTH HAYYHOI'0 O3HAHUS:

e C(POPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

e OCO3HaHWE LIEHHOCTH HAay4YHOHN NEITENIbHOCTH, TOTOBHOCTh B IPOLIECCE
u3ydeHus:  (U3UKKA  OCYIIECTBISTH  MPOEKTHYID M HCCIEIOBATEIbCKYIO
NeSTENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBeEPCAJbHbIE YUeOHbIe 1eiicTBUS

Ba3oBble Jjoruyeckue AeiicTBHA:

e CaMOCTOSITENBHO (OPMYIUPOBATh U  aKTyaIM3UPOBATh MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

e OIpPEACNATH IEJIU JNESITEIBHOCTH, 3a/1aBaTh MapamMeTpbl U KPUTEPUH HUX
JIOCTH)KEHUS,

e BBISIBJISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B PacCMaTPUBAEMBIX
(U3HYECKUX SIBIICHUSX;

e paspabaThiBaTh IUIAH peHICHUS TMpoOJeMbl ¢ Y4ETOM aHaau3a
UMEIOINUXCAMATEPUATIBHBIX U HEMATECPHAIBHBIX PECYPCOB;

e BHOCHTh KOPPEKTHUBBI B JIEATEIHHOCTh, OIICHUBATH COOTBETCTBUC
pE3yJIbTATOB IEJISIM, OTICHUBATH PUCKHU TIOCIECTBUN ACATEIHHOCTH;

e KOODAWHHUPOBATH ¥ BBHIMOJHATH pabOTy B YCIOBUAX PEATHHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

e Ppa3BUBATh KPEATUBHOE MBINIJICHUE IPU PEIICHUN KU3HCHHBIX MTPOOJIEM.

ba3oBble ncciaenoBare/ibCKue 1eiiCTBUS:

e BJIAJICTh HAYYHON TEPMUHOJIOTUCH, KITFOUCBBIMH MTOHATHUSIMHA U METOJIaMU
(bu3HUECKON HAyKU;

e BJIAJICTh HABBIKAMH  Yy4eOHO-HCCIICIOBATEIIBCKOM W TPOSKTHOU
NeATEeNbHOCTH B 0o0mactT  (U3HWKH, CIOCOOHOCTBRIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOMCKY METOJIOB PEIICHUS 3a7a4 (PU3NUECKOTO COACPIKAHUS,
MPUMEHEHUIO Pa3TUIHBIX METOIOB TTO3HAHUS;

e BJIAJICTh BHUJAMH JCSITCIBHOCTH IO TMOJYYCHUIO HOBOTO 3HAHUS, €ro
UHTEPIpPETALUU, MPEeoOpa3OoBaHUI0 M MPUMEHEHUIO B PA3IMYHBIX Y4eOHBIX



CUTYaIUsAX, B TOM YUCIIE MPHU CO3JaHIH YUeOHBIX IPOEKTOB B 001aCTH (DU3HKHY;

e BBIIBILITh NPUYMHHO-CJIEACTBEHHBIE CBSI3UM M aKTyaJM3MpPOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEeIleHUs, HaXOAUThb APTYMEHTHI Ui JIOKAa3aTelIbCTBA
CBOMX YTBEPXKJICHMI, 3a1aBaTh IapaMETPbl U KPUTEPUHN PELICHUS;

e QAHAJIM3HUPOBATH I[IOJYYECHHBIE B XOJ€ PELUICHUS 3a0a4d pe3yJIbTaThl,
KPUTHYECKN OLIEHUBATHh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSX;

e CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33Jauu B 00pa30BaTENbHOM
JESATENBHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3UKHU;

e J1aBaTh OLICHKY HOBBIM CUTYAIIMIM, OLIEHUBATh IPUOOPETEHHBIH ONBIT;

e YMETh IMEPEHOCUTh 3HAHUS TO (U3MKE B MPAKTHYECKYIO0 0O0JacTh
KU3ZHEACATEITBHOCTH;

e YMETb MHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00NacTel;

e BBIJBUraTh HOBBIE WJEHW, Mpe/yiaraTb OPHUTMHAJIbHbIE MOAXOAbl U
pelIeHus;

e CTaBUTH NPOOJIEMBI U 33]1a4H, TOMYCKAIOIIUE AIbTEPHATUBHbBIE PEILICHUS.

Pabora c undgopmanmei:

e BJAJETh HaBbIKAMM MOJy4YeHHUS MH(POpMaluu (PU3NUECKOIO COAEpKAHUS
U3 MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTENBHO OCYIIECTBIATH MOUCK, aHAIU3,
CUCTEMAaTH3AlMI0 M WHTEPHPETalri0 MH(pOpMauu pas3IuyHbIX BUIOB U (PopM
IIPEACTABIICHHUS;

e OIICHUBATh JOCTOBEPHOCTh HH(OPMALINY;

e WCIIOJIb30BAaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKALMOHHBIX
TEXHOJIOTUH B PEIIEHUM KOTHUTHMBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3alMOHHBIX
3ajay ¢ coOmrofieHueM TpeOOBaHUU HSPrOHOMHUKH, TEXHHKUA O€30MacHOCTH,
TUTHEHBI, PECypcocOepexeHusi, TMpaBOBbIX M 3THYECKUX HOPM, HOpPM
MH()OpPMAIIMOHHOM 0€30MaCHOCTH;

e CO3/1aBaTh TEKCThl (PU3NYECKOTO COJEP’KAaHUS B Pa3IMYHBIX (hopMaTax C
y4€TOM HazHauyeHUs MH(OpMAIUU U 1IeJIEBOM ayIUTOPHUH, BHIOUPAs ONTUMAIIbHYIO
(dbopMy npecTaBIeHUS U BU3yaJIU3al[1u.

KoMMyHUKaTHBHbIC YHUBEPCAJIbHbIE y4eOHbIC 1eHCTBHSA:

e OCYIIECTBJIATH OOIIEHHE Ha YpoKax (U3UKKM U BO BHEYPOUHOU
NEeATENbHOCTH;

e pacrmo3HaBaTh MPEANOCHUIKM KOHQIUKTHBIX CUTyallUd U CMsr4aTh
KOH(MIIUKTHI;

e Pa3BEPHYTO M JIOTMYHO U3JIAaraTh CBOIO TOYKY 3PEHHs C UCIOJb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

e NOHMMATh W  MUCHOJB30BATh  IPEHMYIIECTBA  KOMAaHIHOW M
UH/IMBU1yaJIbHOM paboThI;

e BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JACUCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOI0 YIEHA KOJIJIEKTUBA,



e IPUHUMATH IEJIM COBMECTHOW JI€ATE€IBbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JICMCTBUS IO €€ JNOCTHIKEHUIO: COCTAaBIISITh IUIaH JCHCTBUH,
pacmpenensiaTb pojid ¢ y4€TOM MHEHUW YYaCTHHUKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHO pabOoThI;

e OILICHMBATh KAay€CTBO CBOEr0 BKJIANA M Ka)XJOTO yYaCTHHUKA KOMaHIbl B
o01IuMi pe3ysbTar Mo pa3padoTaHHBIM KPUTEPUSM;

e IpeJaraTb HOBBIE IPOEKTHI, OLIEHUBAaTh HJEU C MO3WLHUHA HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

e OCYIIECTBJISATh MO3UTHUBHOE CTPAaTErMYECKOE IMOBEJCHHE B Pa3IMYHBIX
CUTYaIUSIX, IPOSIBIATH TBOPUECTBO U BOOOPAXKEHHE, OBITh MHUIIMATHUBHBIM.

PeryisiTuBHBIE yHUBepcalbHbIe y4eOHbIe AeiiCTBHA

Camoopranusanus:

e CaMOCTOSITEJIBHO OCYILECTBIISITh IO3HABATEIBHYIO JEATEIBHOCTh B
obOnacTu (GU3UKHU ¥ aCTPOHOMUH, BBISBISATH MPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH
coOCTBEHHBIC 3a/1a4H;

e CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX U KaUECTBEHHBIX
3aJ]1a4, MJIaH BBIIOJTHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOYTCHUM;

e J1aBaTh OIIEHKY HOBBIM CUTYallUsIM;

e pacupsTh paMKd y4yeOHOro TmpeaMeTa Ha OCHOBE  JIMYHBIX
MPEINOYTCHUM;

e Jle7IaTh OCO3HAHHBIM BBIOOpP, ApPryMEHTUPOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTbD 34 PEILICHHUE;

e OIICHUBATH IPUOOPETEHHBIN OTIBIT;

e CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IPYIAUIUMU B 00sacTU
(bU3KKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJ/JIEKT:

e JlaBaThb OILIGHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBbI B
NEeATENBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIETSM;

e BIAJIETh HABBIKAMHM T[O3HABaTEIbHOM pediaekcur Kak OCO3HAHUs
COBEpLIAEMBIX JCHUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX PpE3yJNbTAaTOB U
OCHOBaHUII;

e HCIIOJIb30BaTh MPUEMBI pedIEKCUH AJi1 OLEHKUM CUTYyalluH, BBIOOpa
BEPHOI'O PEILLECHHUS;

e YMEThb OLIEHHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS MO HUX
CHUKEHHIO;

e IPUHUMATH MOTHUBBI M ApPryMEHThl JAPYTHX IpPU aHAIU3€ PEe3yJbTaTOB
NEeSATENbHOCTH;

e IPUHHUMATH ceOsl, TOHUMAs CBOM HEJJOCTATKU U IOCTOMHCTBA;

e NPUHUMATh MOTUBBI M apryMEHThl APYTUX IpU aHAIU3€ PE3yJbTaTOB
NEATENbHOCTH;



e TMPU3HABATH CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B nportecce 10CTHKEHHS TUIHOCTHBIX PE3YJIBTATOB OCBOCHHUS IMPOTPaMMBI IO (pr3uKe
JUIS YPOBHSI CpeHETo oO0Iero oOpa3oBaHMs Y OOyYarOIIMXCS COBEPIICHCTBYETCS
SMOLMOHAIBHBIN WHTEIUICKT, MPEANOJIaratonuil chOpMUPOBAHHOCTh: CAMOCO3HAHHS,
BKITIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE IMOIIMOHAILHOE COCTOSIHUE, BUICTh HATIPABIICHUS
pa3BUTHS COOCTBEHHOM SMOITMOHAIBHOU cepbl, ObITh YBEPEHHBIM B ceO¢;

e CaMOpPEryJUPOBaHUS, BKIIOYAIOLIEI0 CAMOKOHTPOJIb, YMEHUE IPUHUMATD
OTBETCTBEHHOCTb 3a CBOE IOBEJCHHE, CIOCOOHOCTh AaJANTUPOBATHCA K
AMOLIMOHAJILHBIM U3MEHEHHUSIM U MPOSBIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

e BHYTPEHHEH MOTHBALWH{, BKIIOYAIOMIEH CTpEMJIEHUE K JOCTHKEHHIO
LHEIU U yCHeXy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE ACHCTBOBATh, UCXOIS W3
CBOMX BO3MOKHOCTEH;

e OMIIATHM, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMAaTh SMOLUOHAIBHOE
COCTOSIHUE APYIHMX, YUYUTHIBaTh €r0 MPHU OCYIECTBIEHUU OOLIEHUS,CIIOCOOHOCTD K
COUYYBCTBHIO U CONEPEKUBAHHUIO;

e COLMAJBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh  BBICTpaUBAaTh
OTHOLIEHUSI C JPYTUMHU JIIOJbMHU, 3a00TUTHCSA, MPOSIBISATH MHTEPEC M pa3peliaTh
KOH(JIUKTBHI.

INNPEIMETHBIE PE3YJIbTATbBI

K koniy o0yuenus B 10 knacce npenMeTHbIe pe3yibTaThl HA YTIYyOIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YUJAIONTUXCS YMEHHI:

e TMOHMMATh pONb (GU3UKA B DKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
IKOJIOTHIECKOM, COIMATBbHON M 3TUYECKON cepax NeAaTeTbHOCTH YeTIOBEKa, POITh
U MecTo (U3MKM B COBPEMEHHOM HAaydyHOM KapTHHE MHUpA, 3HAUYCHUE
omnucaTeIbHOM, CHUCTEMATU3UPYIOUIEH, OOBSCHUTEIBHON M MPOrHOCTUYECKON
GyHKUMA  (U3MYECKOM TEOpUHM — MEXAaHWUKH, MOJIEKYJISApHOH (U3MKH U
TEPMOJIMHAMHKH, POJIb (DU3UIECKON TEOpHH B (POPMUPOBAHUU TPEICTABICHUN O
¢bu3nyUecKoil KapTUHE MUPA;

e pasznuyaTh YCIOBUA TNPUMEHHUMOCTH MOJENeH (PU3NUECKUX Tel U
IPOLIECCOB (SIBJICHUI): MHEpIUAIbHAS CUCTEMA OTCUETA, aOCOTIOTHO TBEPIOE TEIO,
MaTepualibHasi TOYKa, PABHOYCKOPEHHOE [BH)KEHHE, CBOOOJIHOE TaJICHUE,
abcomoTHO ympyrasi nedopmaiiys, abCOMIOTHO yIpyroe u abCOMIOTHO HEYIPYToe
CTOJIKHOBEHHS, MOJICIN Ta3a, >KUJIKOCTA W TBEPAOTO (KPUCTAIITMYECKOTO) Tena,
ujealIbHbIN Ta3, TOUYCUHBIN 3aps]l, OJTHOPOJHOE HIIEKTPUUYECKOE TI0JIE;

e paziauyaTh YCIOBHS (TpaHULbI, OO0JACTH) MPUMEHUMOCTH (PUBHUECKUX
3aKOHOB, TIOHMMAaTh BCEOOUIMH XxapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OrPaHUYEHHOCTb HCIIOIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATHL U OOBICHATH MEXAHMYECKHE TMPOIECChl U SIBJICHMUS,
UCIIOJIb3Ys. OCHOBHBIE TIOJOKEHUSI M 3aKOHbI MEXAaHUKH (OTHOCUTEIbHOCTH
MEXaHUYECKOT0 ABUKEHUS, (HOPMYJIbI KHHEMATUKH PABHOYCKOPEHHOTO JBUKECHUS,



npeoOpa3oBanus [ammmnes It CKOPOCTH W TEepeMelieHusi, 3akoHbl HpI0TOHA,
HNPUHLUAN OTHOCUTEIBHOCTU ['anmuies, 3aKOH BCEMHUPHOIO TATOTEHUS, 3aKOHbI
COXpaHEHUsI HMIIyJbCa M MEXaHUYECKOW OJHEepruu, CBS3b pabOThl CHIBI C
M3MEHEHUEM MEXaHMYECKOW SHEPruu, YCIOBUSI paBHOBECHUS TBEPAOrO Tela), Mpu
3TOM HCMOJIb30BaTh MAaTE€MAaTHUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHS
NPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: mpeoOpazoBaHuil ['anmumnes, BTOpOro u
TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXPAHEHUsSI MMITYJIbCA U MEXAHUYECKOM
DHEPTHH, 3aKOHA BCEMHUPHOTO TATOTCHHS;

e AHATM3HPOBATH U OOBSCHITH TEILJIOBBIC TIPOIIECCHI U SIBJICHUS, UCIIONB3YS
ocHoBHbIe ToNioxkeHnst MKT u 3akoHBI MOJIEKYIApHON (DU3UKH U TEPMOJTMHAMUKA
(CBSA3b JABIICHUS UACATBHOTO ra3a co CpeHEN KHHETUUECKON YHEPTHUEN TEIII0BOTO
JBWKEHUSI U KOHIEHTpAIIMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO
CpEIHEW KHWHETUYECKOM DSHEPrHEed TEIJIOBOIO JBHKEHHS €ro YacTHUll, CBS3b
JIABJICHUSI UJICAJIbHOTO Ta3a ¢ KOHIEHTpalUHUeW MOJEKyl M €ro TeMIIepaTypoil,
ypaBHeHHe MenpaeneeBa—KiianeiipoHa, mepBblii 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHHUsI DHEPruM B TEIUIOBBIX IIpoOlleccax), MPU OTOM HCIOJIb30BATh
MAaTE€MaTH4YE€CKOE BBIPAKEHHE 3aKOHOB, YKa3blBaThb YCJIOBUA MNPUMEHUMOCTH
ypaBHeHus: MeHneneeBa—Knaneipona;

e AHANM3HPOBATH M OOBSACHATH DIIEKTPUUYECKHUE SBJICHUS, HCIIONb3YS
OCHOBHBIE TIOJIOKEHHSI M 3aKOHBl DJEKTPOJUHAMHUKHA (3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsAnaa, 3aKoH KyJsioHa, MOTEHIMAIBLHOCTh 3JEKTPOCTATUYECKOTO
MOJIsl, NPUHUHUN CYNEPNO3ULNU DJIEKTPUUECKUX TIOJIEH, MPHU HITOM YKa3biBasd
yCJIOBUSI TPUMEHUMOCTH 3akoHa KysoHa, a Takke MpaKTUYECKU BaKHBIC
COOTHOILIEHHS: 3aKOHbI OMa 1Ji1 yyacTKa LENU U I 3aMKHYTOM 3JIEKTPUYECKON
nenu, 3akoH Jxoyns—Jlenna, npaBwia Kupxroda, 3akonsr Dapames s
AJIEKTPOJIN3A);

e OMNUCHIBATh (PU3MUECKHE MPOLECCHl U SIBJIICHUS, UCIIONb3Yys BEIUYUHBI:
IEpEMENIEHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa, MOMEHT
CUJIbI, JABJICHUE, TOTEHIMAIbHAS SHEPT s, KHHETUYECKasl SHEPTUsl, MEXaHUYeCKas
SHEprus, padoTa CHIbI, IIEHTPOCTPEMHUTEIBLHOE YCKOPEHUE, CHIa TSKECTH, CHJIa
YIPYTOCTH, CUJIa TPEHHS, MOUIHOCTb, SHEPTHUS B3aUMOJCHCTBUS Tella C 3eMIIEN
BOM3M €€ TMOBEPXHOCTH, SHEPTHS YNPYToH naedhopMariii mpy>KUHbI, KOJIHYECTBO
TEIJI0THI, a0COIOTHAS TEMIIepaTypa Tena, paboTa B TEPMOAMHAMUKE, BHYTPEHHSS
DHEPrus WACAIBHOTO  OJIHOATOMHOrO Tra3a, paboTa UJealbHOrO  Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3ayxa, KIIJl uaeanbHOro TEMIOBOIO JBUTaTENs;
3JIEKTPUYECKOE TI0JIe, HANPSHKEHHOCTh JJIEKTPUYECKOTO I0JIA, HAMPSHKEHHOCTh
MOJISI TOYEUHOTO 3apsja WK 3apsDKEHHOrO Iapa B BaKyyMe€ U B JUAJIEKTPUKE,
ITOTEHIIM A AIEKTPOCTATUYECKOTO o, pa3HOCTh MOTEHIIUAJIOB,
ANEKTPOABMKYIAs  CHJIa, CWIa  TOKa, HaOpsHKEHUWE, MOIIHOCTh  TOKa,
3JIEKTpUYECKasi EMKOCTh IUIOCKOTO KOHJIEHCATOPa, COMPOTUBIICHUE YUaCTKA LEIHU C
MOCJICIOBATENBHBIM ¥ MapaJuIeNIbHBIM  COCAUHEHHEM PE3UCTOPOB, DHEPrus



IIEKTPUYECKOTO MOJIsl KOHIAEHCATOpPa;

e OOBACHATH  OCOOCHHOCTHM  TPOTEKaHUS  (DUUYECKUX  SIBIICHUMU:
MEXaHUYECKOE JIBM)KEHME, TEIJIOBOE JIBMJKEHHE 4YacTUL[ BELIECTBA, TEIUIOBOE
paBHOBecHe, OpOyHOBCKO€ JBHXEHHE, Iu(pdy3us, HUCHApEHUE, KUIIEHUE U
KOHJIEHCAIUsl, IUIABJIEHWE M KpUCTAJUIM3allMs, HAIpPaBJICHHOCTh TEIUIONEepeaayH,
ANEKTpHU3alusd  Tell, HKBUIOTCHLUHMAIBHOCTh  IMOBEPXHOCTU  3apSHKEHHOIO
IIPOBOJIHUKA;

e IPOBOJUTH HCCIEIOBAHHUE 3aBUCHUMOCTH OJHON (DHU3MUECKON BEIMYMHBI
OT JAPYTrOM C HMCIOJB30BAaHUEM IMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCUpPOBATh pe3yjbTaThl MOITYYEHHOM 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BHUJIE T'PAPUKOB C Y4ETOM aOCOJIOTHBIX MOTPEIIHOCTENH M3MEpPEHUH,
JIeNaTh BBIBOJBI 110 PE3YJIbTaTaM UCCIEIOBaHUS;

e TMPOBOAWTH KOCBEHHbIE H3MEpPEHUs (PU3NYECKHX BEIUYMUH, MPU ITOM
BBIOMpATh ONTHUMAIbHBIA METOJ HW3MEPEHMs, OLEHUBATH aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUM;

e IPOBOJAMTH OMBITHI IO MTPOBEPKE MPEMIOKEHHONW TUIIOTE3BI: INIAHUPOBAThH
HKCHEPUMEHT, COOMpaTh SKCIEPUMEHTAIBbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MIOJTyYEHHBIE PE3YyJIbTaThl U JAeJIaTh BBIBOJ O CTaTyCe NPEI0AKEHHON THIIOTE3bI;

e coOmoIaTh MpaBuiia 6€30MaCHOI0 TPy/la MPU MPOBEJACHUU UCCIICIOBAHUI
B paMKax y4eOHOIO SKCIIEpUMEHTA, MPAaKTUKYyMa U Y4eOHO-UCCIIEI0BATEIbCKON U
IPOEKTHOW JIEATEITBHOCTH C MCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOHCTB U
71a060paTOpHOTO 000PYIOBAHUS;

e pemarh pacu€THbIE 3a/layd C SBHO 33JaHHOM M HESBHO 3aJaHHOU
(¢u3nuecKoil MOJENbIO: Ha OCHOBAaHMHM aHAIM3a YCIOBUS OOOCHOBBIBaTH BBHIOOD
(bu3nuecKoil MoJenM, OTBEYarolleld TpeOOBaHUSAM 3alayu, IPUMEHATH (OPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJNAThl (PU3NUECKUX TEOPHI MPH UCIIOJIb30BAHUN
MaTEMaTUYECKUX METOJOB PELICHUS 3a7ad, IPOBOJUTH pacyETbl HA OCHOBAHUU
UMEIOIIMXCSL JTaHHBIX, AHAJTU3UPOBATH PE3YJbTAThl U KOPPEKTUPOBATH METObI
pelIeHHs] CYy4YETOM MOJYUYEHHBIX PE3YJbTATOB;

e peuaTh KAueCTBEHHbIE 3a/Jaud, TpeOylollue NPUMEHEHUs] 3HAHUWA W3
pa3HbIX pa3feyioB Kypca (U3MKM, a TaKKe HMHTErpaliyd 3HaHUW M3 APYIrHX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATH JIOTMYECKYIO LIENOYKY
paccyX/IeHUI C OMOpOil Ha M3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUSI;

e MHCMOJb30BATh TEOPETHUUYECKUE 3HAHUS JUIsi OOBSCHEHHUS OCHOBHBIX
IPUHLKIIOB pabOThl H3MEPUTENBHBIX NPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJOTUYECKHUX IPOLIECCOB;

e MPUBOJIUTH NIPHUMEPHI BKIAJa POCCUHCKUX M 3apyOEeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AHAJIM3UPOBATH 151 OLICHUBATH ITOCJIICACTBUA OBITOBOM )51



MPOU3BOJICTBEHHON  JIEATEIIbHOCTH 4YEJOBEKa, CBS3aHHOW C (uanueckumu
mpoleccaM, C TO3HWIMK JKOJOTUYECKON Oe30MacHOCTH, MPEACTABICHUN O
pallMOHAJILHOM MPUPOJOIOJIb30BAHUM, a TAKXKE PA3yMHOM HCIOJIb30BAHUH
JOCTUKECHUM HAYKU U TEXHOJIOTMW ISl NAJTBHEHIIErO Pa3BUTHS UYEJIOBEUYECKOTO
00IIIECTBA;

e MPUMEHATH Pa3Iu4HbIE CIOCOOBI pabOTHl ¢ MH(pOpPMAUEN PUINYECKOTO
COJIEp’KaHUsl C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJIOTHH,
OpU 3TOM MCHOJIb30BaTh COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJOTMM JJIs
IIOUCKa, TepepabOTKM M MNpEeAbsBICHUS Y4eOHOM M Hay4HO-NOIYJISIPHOU
uHbOpMAIUH, CTPYKTYPUPOBAHUS W WHTEpIpETay WHGOpPMAIUH, MOTy4YEeHHOU
U3 pa3NYHbIX HCTOYHUKOB, KPUTHUECKH aHAJU3UPOBATH  IOIy4aeMYIO
UHPOpMAIMI0O U OLEHUBaTh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOLIMXCS
3HAaHUHU, TaK ¥ HA OCHOBEAHAJIN3a UCTOYHUKA UH(POpMALUY;

o TPOSBIATH OpraHHU3aIMOHHBIC u MI03HABaTEIIbHBIC YMEHUSI
CaMOCTOSITENILHOTO TMPHOOPETEHUS HOBBIX 3HAHWW B TIPOIIECCE BBIMOJHEHUS
IPOEKTHBIX U YUEOHO-UCCIIEA0BATENBbCKUX PadOT;

e paboTaThb B TpyNIE C HCIOJHEHUEM paA3IUYHBIX COLIMAJIBHBIX pOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PAIMOHATIBHO paCHpelnessITh ACSITEIbHOCTh B
HECTAHJIAPTHBIX CUTYAIHsIX, aJeKBaTHO OLIEHWBAThH BKJIAJ KaXKJOTO U3 YIaCTHUKOB
TPYNIBI B PEIICHUE paccMaTprUBaeMoil mpoOIeMbl;

e TMPOSBIATH MOTHBAILIMIO K Oyay1eil mpodecCHOoHaIbHON ASSITENbHOCTH 10
CHENUATBHOCTIM (U3UKO-TEXHUYECKOTO MPOQPUIIS.

K koHiry oOyuenus B 11 krnacce npenMeTHbIe pe3yibTaThl HA YTIYyOIEHHOM YPOBHE
JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUM:

e MOHUMATh pOJb (U3UKK B DKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAJIbHON M 3TUYECKOM cepax NeaTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKHU
B COBPEMEHHON HAay4dyHOW KapTUHE MHUpPA, POJb ACTPOHOMHHU B MPAKTHUYECKOU
JNEATEIbHOCTH YEJOBEKAa W JAIBHEWIIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH,
3HA4YCHUE OIMMCATECIbHOM, CHUCTEMATHU3UPYIOIIEH, OOBSICHUTENHLHON u
IMPOTHOCTHYECKOW  (yHKIUH  (QHU3WYEeCKOW TeopuH —  DJICKTPOIUHAMMKH,
CHEeNUaIbHON TEOPUU OTHOCHUTEIIBHOCTH, KBAHTOBOW (DM3HUKH, POJIb (PU3MUECKOU
Teopuu B (GOPMUPOBAHUU TPEACTABICHUN O (PU3MUECKON KapTHHE MHpA, MECTO
(bu3UYECKON KapTUHBI MHUpPa B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJIICHUI O IPUPO/IE;

e pasznuyaTh YCIOBUA TNPUMEHHUMOCTH MOJENeH (PU3NUECKUX Tel U
MPOIIECCOB (SIBJICHUM): OJHOPOAHOE DJIECKTPUUECKOE U OJHOPOJAHOE MArHUTHOE
noJisi, TapMOHUYECKHE KoJeOaHus, MaTeMaTUYeCKUN MasTHUK, HUJIeabHbIN
NPYKUHHBI MAasTHUK, TapMOHUYECKHE BOJIHBI, WJACAIbHBIM KoJieOaTeIbHbIN
KOHTYp, TOHKas JIMH3a, MOJIEJIE aTOMa, aTOMHOIO Sipa M KBAHTOBOW MOJIEIIH
CBETA;



e pasznmuyaTh YCIOBUS (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (U3HUECKUX
3aKOHOB, TIOHUMAaTh BCEOOIMU XapakTep (YHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

e AQHAJIM3UPOBATH U OOBSACHSITH ICKTPOMATHUTHBIE MPOLIECCHl U SBJICHUS,
HCIIOJIb3Ysl OCHOBHBIC TOJIOKEHHUSI W 3aKOHBI JJICKTPOAWHAMUKU U CIEIUATIbHOU
TEOPUU OTHOCHUTEIHHOCTH (3aKOH COXPaHEHHUs SJIEKTPUUECKOTO 3apsijia, Culia
Awmnepa, cuna JlopeHua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKUWH, NpaBuio JleHia,
cBs3pb OJIC caMOMHIYKIHMH B 3JEMEHTE DSJIEKTPUYECKOM LENH CO CKOPOCTBIO
M3MEHEHUA CWIbl TOKa, MOCTYJaThl CHEUUAIBHOM TEOPUU OTHOCHUTEIBHOCTU
OWHIITEITHA);

e AHANM3HUPOBATH W OOBACHATH KBAHTOBBIC TMPOIECCHI U  SBICHUSA,
UCIIOJIb3Ysl TIOJIOKEHMsI KBAaHTOBOW (Gu3uku (ypaBHeHHE OWHINTEHHA s
dotorddexra, mepBbii M BTOpoM mocTynarel bopa, TPUHIMI COOTHOIICHUS
HeonpeaenéHHocTel ['eiizeHOepra, 3aKOHbI COXpAaHEHUs 3apsS0BOTO U MacCOBOTO
YUCEN U DHEPTUH B SIICPHBIX PEAKIIUAX, 3aKOH PAJIMOAKTUBHOTO pacnajia);

e OIKCHIBAaTh (PU3MYECKUE TMPOIECCHI W SIBJICHUS, UCIOJIBb3YSI BEIMYHUHBIL:
HaIpPsHKEHHOCTh AJIEKTPUYECKOTO TOJISI, MOTEHIHAN 3JIEKTPOCTATUYECKOro MO,
Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAsl CUJIa, UHAYKIUS MArHUTHOIO IOJI,
MarHUTHBIA TMOTOK, cwia AMIiepa, WHIYKTUBHOCTb, SJICKTPOABIKYILAS CHIIA
CaMOWHAYKIIMW, DHEPrUsl MAarHuTHOTO  TOJS  MOPOBOAHUKA C  TOKOM,
PEISTUBUCTCKUIN UMITYJIBC, TIOJIHASL YHEPTHS], YHEPTHS TTOKOSI CBOOOHON YaCTHUIIBI,
DHEPTHUS U UMITYJIHC (POTOHA, MACCOBOE YMCIIO U 3apsil A/Ipa, SHEPTHUS CBA3M SAPa;

e OOBACHATL  OCOOEHHOCTM  MpPOTEeKaHWUs  (U3UYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAsE WHIYKIIMS, CAaMOUHAYKIUS, PE30HAHC, UHTEp(EpPEHIIUs BOJIH,
nudpakiuys, AUCTEpCUs, MOJHOE BHYTPEHHEE OTpakeHue, (OTODICKTPUUECKUIM
abdext (dhotorddext), anbda- u Oera-pacnanbl saep, ramMma-uszydeHue sjaep,
(bu3HYecKre MPUHIIUIBI CIIEKTPATHLHOTO aHAIHM3a U PabOTHI Jlazepa;

e OIPENENATh HAMNPABICHUE WHIYKIMM MArHUTHOTO IOJS MPOBOJHHMKA C
TOKOM, CHJIbI AMniepa U cuiibl JIopeHia;

e CTPOUTH H300paXKEHHE, CO3JaBAEMOE IUIOCKUM 3€pKaJloM, TOHKOMN
JIMH30M, UPACCUUTHIBAThH €r0 XapaKTEPUCTUKH;

e TMPUMEHATH OCHOBOIOJIATAIOIIUME ACTPOHOMUYECKUE MOHSTHUS, TEOPUU U
3aKOHBI JJIs aHAW3a U OOBSICHEHUS (PU3NYECKUX MPOIECCOB, MPOUCXOMAIINX B
3BE3/1aX, B 3BE3/IHBIX CUCTEMaX, B MEKTaJaKTUYECKON CpeJie; NBUKEHUS HEOECHBIX
TEJ, SBOJIIOIINY 3BE311 U BeelleHHOM;

e TMPOBOAWTH HWCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
WCIIOJIb30BAHUEM MPSIMBIX W3MEPEHHM, NPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
buKcHpoBaTh PE3yNbTATHl TMOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIe TpapuKOB € Y4YETOM aOCOJIOTHBIX MOrPEIIHOCTEN HW3MEpPEeHU, [eaTh
BBIBOJIBI 110 PE3YyJIbTATaM UCCIIEIOBAHUS,

e TMPOBOJAWTH KOCBEHHBbIC H3MEPEHUS (PU3NUECKHX BEIMYHUH, TPU ITOM



BEIOWPATh ONTHUMANBHBIA METOJ HW3MEPCHHs, OIEHWBATh aOCONIOTHBIC U
OTHOCHUTEJIbHBIE OTPEUTHOCTH MPSMBIX U KOCBEHHbBIX U3MEPEHUI;

e TIPOBOJUTH OIBITHI MO MPOBEPKE NPEAJIOKECHHON TUIIOTE3bI: NIAHUPOBATH
OKCIEPUMEHT, COOUpaTh JKCHEPUMEHTAIbHYIO YCTaHOBKY, aHAJIU3UPOBATH
MOJTy4YE€HHBIE PE3YJIbTAThI U JEJaTh BBIBOJI O CTATYCE MPEJI0KEHHON TUTIOTE3HI;

e OIMUCHIBATh METObI MOTYUCHHS HAYUYHBIX ACTPOHOMUUYECKUX 3HAHUM;

e coO0IaTh MpaBmiia 6€30MaCHOTO TPYy/la MPU MPOBEJACHUN UCCIICIOBAHUI
B paMKax y4eOHOI'0 3KCIIEpUMEHTa, MPAKTUKyMa U y4eOHO-UCCIIeI0BATEIIbCKON U
MPOCKTHOM JIEATEIbHOCTH C HCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U
1a00paTOpHOro 000PyAOBaAHUS;

e pelIaTh pacu€THbIC 3aJayd C SBHO 33JaHHOM M HESBHO 3aJaHHOU
(bU3UYECKOM MOJICNIbIO: HAa OCHOBAaHWM aHAJIM3a YCIOBUSI BBHIOMpaTh (PU3MUECKHE
MOJICNIM, OTBeYarolue TpeOOBaHMAM 3aJaud, MPUMEHSATH (HOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTyJaThl (PU3MYECKUX TEOPUM TMPU HCIOJIH30BaAaHUU
MaTeMaTUYeCKUX METOJOB PEIICHHS 3aJ]ay, MPOBOIUTH PAcuy€Thl HA OCHOBAHUU
MMEIONIUXCSl JaHHBIX, aHAJU3UPOBATh PE3YJIbTaThl U KOPPEKTHUPOBATH METOJbI
peIlIeHUs C YU4ETOM MOJYUYECHHBIX PE3yJIbTATOB;

e peEIIaTh KA4Ye€CTBEHHBIC 3aJadyu, TpPeOyrolue NPUMEHEHUs] 3HAHUU U3
pa3HBIX pa3lelioB Kypca (U3MKH, a TaKXKe HWHTETpallid 3HAHUM U3 JApYyrux
MPEIMETOB E€CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAMBAaTh JOTHYECKYIO LEIMOYKY
pacCy>KIeHuH C OMmopod Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU B (pu3mdeckue
SBJICHUS;

e HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJI1 OOBSICHEHUS OCHOBHBIX
MPUHIUNOB pabOThl HM3MEPUTEIBbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MTPOLECCOB;

e TPUBOAUTH MPUMEPHI BKJIaJa POCCUMUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKW, B OOBSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MHUpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

e AHAIU3UPOBATH u OLICHUBATH MOCJEACTBUSA OBITOBO u
MPOU3BOJICTBEHHON  JIEATEIIBHOCTH 4YEJOBEKa, CBS3aHHOW C (DU3NUYECKUMU
mporeccaMu, € TIO3UIMM JKOJIOTHYECKONW OE€30MacCHOCTH, TMPEJCTABICHUN O
pallMOHAJIBHOM TPHUPOJIONIONB30BAHUN, a TaKXKE pPa3yMHOM HCIOJIb30BaHUU
JOCTH)KCHUW HAyKM M TEXHOJIOTHM I JaJbHEHMIIEr0 Pa3BUTHSA YEIOBEUYECKOTO
o0111eCTBa;

e TMPUMEHSTH PA3IUYHBIC CTIOCOOBI pabOTHl ¢ WHMOpMaIel PU3nIeCKoro
collepKaHUsl C WCTOJIB30BAHMEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHA,
IpU 5TOM HCIOJB30BaTh COBPEMEHHbIE HWH(GOPMAIIMOHHBIE TEXHOJIOTHUU A
MOUCKa, TIepepabOTKH ¢ TPEAbSABICHUS YYEOHOM U HAYYHO-TIOMYJISIPHOU
uH(popMaILMK, CTPYKTYpPUPOBAHUS U WHTEpHpEeTaluu UH(OpMalKM, MOJTy4YEeHHOU
U3  pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH aAHAIM3UPOBATh  MOJYYAEMYIO
uHpOpMaLIMI0O U OLEHUBAThH €€ JOCTOBEPHOCTh KAaK HA OCHOBE HMEIOLIUXCS



3HAHMM, TaK 1 HA OCHOBEAHaJIN3a NCTOYHHKA UH(OpMAILIH;

e TIPOSIBIATH OpraHU3alOHHbIE " II03HABATEIIbHBIE yMEHUs
CaMOCTOSITEJIBHOTO IPUOOPETEHUS] HOBBIX 3HAHUW B IIPOLIECCE BBINOJIHEHUS
IPOEKTHBIX U YU4EOHO-UCCIIEA0BATENbCKUX PadoT;

e paboTaTh B TpYIIE C HCIOIHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TpPyNIbl, PALMOHAIBHO PACHpPENeNsATh JAESITEIbHOCTh B
HECTaHAAPTHBIX CUTYalHsIX, al€KBaTHO OLIEHUBATh BKJIAJl KaXK/I0I0 U3 YYACTHUKOB
IpyNIbl B peUIeHUE pacCMaTpUBAEMOM MTPOOIIEMBI;

e TMPOSBIATH MOTUBALIMIO K Oy TylIel MpodecCuOHaIbHON NeATEILHOCTH 110
CHEHUATBHOCTIM (PU3HUKO-TEXHUYECKOTO MPOQPUIISL.



TEMATHUYECKOE IINTAHUPOBAHHUE

Ne Koa-Bo
n/n Tema ypoka 4acoB
IloBTOpenue matepuaJa 10 kiaacca 6
1 IToBropenne. Kunemaruka 1
2 [ToBTOpenue. AnHamuka 1
3 IToBTropenne. MonekysipHast pusznka 1
4 IToBTrOopenue. TepmonnHamMuka 1
5 [ToBTOpEHME. DIIEKTPOCTATUKA 1
6 BxotHast KOHTpoJIbHAS paboTa 1
| DuiekTpoAnHAMHUKA. [loCTOSAHHBIH JIeKTpUYeCcKHil TOK 17
7 BBoHBIN HHCTPYKTaX 110 TEXHUKE OE30MACHOCTH. DIIEKTPHYECKHUIT TOK. 1
Cuna Toka
8 Hcrounuk Toka. ICTOYHUK TOKA B 3JIEKTPHUYCCKOH e 1
9 3axon Oma Ji1s1 OZHOPOAHOTO MPOBOJHMKA (YJacTKa IIeTH) 1
10 | ConporuBnenue npoBoHUKA 1
11 3aBHCHMOCTb COMPOTHBIICHHS TPOBOJHUKA OT TEMIEPATYPHI. 1
CBepXIIpOBOAUMOCTb
12 CoeiMHEHUs! TPOBOIHUKOB 1
13 JlaGopaTropHas padora Nel «VccnenoBanne cMEMIaHHOTO COETMHEHNUS 1
HPOBOJHUKOBY
14 | Pacuer conpoTHBIIEHHs IEKTPUYECKHX IIETEH 1
15 3akon OMa Jy1s 3aMKHYTOM [IETH 1
16 JlagoparopHas padora Ne2 «3ydenne 3akoHa Oma i HOJTHOM TSI 1
17 | Pacuer cuiibl TOKA U HANIPSKEHHUS. B JIEKTPHYECKHUX IIETIAX 1
18 V3MepeHne CHITbl TOKA M HAPSDKCHHS
19 TemnoBoe aecTBHUE IMEKTPUIECKOro Toka. 3akoH Jxoyns—JIeHma 1
20 | Tlepenaya MOUIHOCTHU BJIEKTPUYECKOTO TOKA OT MCTOYUHUKA K TIOTPEOHUTEIIO 1
21 DIIeKTpUUECKUil TOK B pACTBOPAX M PacIuiaBax JIEKTPOIUTOB 1
22 [loBropuTensHO-0000maommiA ypok 1o Teme: «I1oCTOsIHHBIN HeKTPHIECKUiA TOK» 1
23 | Koutpoabnas pa6ora Nel «[ToCTOSHHBIN 3JIEKTPHIECKUN TOK» 1
1 DaeKTpoAHHAMUKA. MarHuTHOE MmoJie 12
24 | MaruuTtHoe B3auMojielicTBue. MarHUTHOE T0JI€ DIEKTPUYECKOTO TOKA 1
25 JIMHMK MarHUTHOTO TIOJISt 1
26 JleiicTBHE MArHUTHOTO MOJIS HA TPOBOAHUK ¢ TOKOM. Criia Amrepa Pamka ¢ 1
TOKOM B OJIHOPOJJTHOM MarHHTHOM I10JIe
27 JleficTBAE MarHUTHOTO TIOJIS HA JIBUKYIIHECS 3apsykeHHbIe yacTuisl. Cria 1
Jlopenua
28 Peuienue 3a1a4 no Teme: «J{elfiCTBUE MAarHUTHOTO MOJIsl Ha 3apsiIbl U TOKH» 1
29 Macc-cniektporpad U IUKIOTPOH. 1
[IpoCTpaHCTBEHHBIC TPACKTOPUH 3aPSDKCHHBIX YaCTHIl B MATHUTHOM I10JIE
30 | B3auMoIeiicTBHE HIEKTPHIECKUX TOKOB 1
31 | MarauTHbI# OTOK 1
32 | DHeprus MarHUTHOTO I10JIs TOKa 1
33 | MaruutHoe noJie B BelecTBe. DeppoMarHeTusm 1
34 IloBTOpHUTENHEHO-0600IIAIONHI YPOK IO TeMe: «MarHuTHOE MoJIe) 1
35 KonrtpoabHas padora Ne2 «MarautHoe moiiey 1
1] DIeKTPOAHHAMHKA. DJIEKTPOMATHETH3M 11
36 3JIC B IPOBOAHKKE, ABUKYIIEMCSI B MATHHTHOM TI0JIC 1
37 DIIEKTPOMAarHUTHAS UHAYKIHUS 1




38 | Cnoco6sl mosryyeHus MHAYKIIMOHHOTO TOKa 1
39 | Toku 3aMBIKaHHUs ¥ Pa3MbIKAHUs 1
40 | JlaGopaTopuas pa6ora Ne3 «V3ydeHne sBICHUS DIEKTPOMATHUTHON HHIYKIHI 1
41 | Pemienue 3a1a4 1o TeMe: «3aKOH 3JIEKTPOMATHUTHON WHTYKIIHH» 1
42 Hcrnonb30BaHue 3JIEKTPOMArHUTHON HHIAYKIMU. [ eHEpUPOBAaHKE IEPEMEHHOTO 1
3JIEKTPHYECKOTO TOKA
43 [Mepenaya JIEKTPOIHEPTHU HA PACCTOSIHUES 1
44 | Ycrpoiictso u pabora Tpanchopmaropa 1
45 TTOBTOPHTEIBHO-0000IIAIOIIHI YPOK MO TeMe: « DIEKTPOMATHETH3MY 1
46 | KontpoabHasi padora Ne3 «DeKTpOMarseTu3m» 1
IV | Daexrpoaunamuxka. Ilenu nepeMeHHOro ToKa 15
47 | BeKkTOpHBIE IMATPAMMBI JUIsl OMMCAHKS IEPEMEHHBIX TOKOB U HAIPSKEHUI 1
48 | Pe3ucrop B Leny MePEMEHHOI0 TOKA 1
49 | Pemenne 3a1a4 110 TeMe «Pe3MCTOP B LIEMM MEPEMEHHOTO TOKa 1
50 KoHieHcaTop B 1M EPEMEHHOTO TOKa 1
91 | Pemienue 3anau no teme: «KoHaeHcaTop B IENH MEPEMEHHOTO TOKA» 1
52 | Karyimka MHIyKTHBHOCTH B IIENH IIEPEMEHHOTO TOKA 1
53 | Penrenue 3ana4 no teMe: «Karyika MHIAYKTHBHOCTH B LIENH TIEPEMEHHOTO TOKA» 1
54 CBo0OO0MHBIE TAPMOHUYECKHE JICKTPOMATHUTHBIE KOJIeOaHus B KoieOaTeIbHOM 1
KOHTYpE
55 | Pemenue 3ama4 o reme: « DIEKTPUYECKHUE LIENH IEPEMEHHOTO TOKA 1
56 KoneOaTenpHbli KOHTYP B LIENTH IEPEMEHHOTO TOKa 1
57 | TonynpoBogHUKOBBI# 0. Tpauszuctop 1
58 | Uccnenosanue >IeKTPUIECKUX CBOMCTB MOMYIIPOBOJIHUKOB 1
59 | Usyuenue >pdexra 3eebeka 1
60 TMoBTOpUTENBHO-0000MIAIOIIHIA YPOK 10 TeMe: « DIEKTPUUECKHE LEITH TIEPEMEHHOTO 1
TOKa»
61 KonTpoabnas pabora Ned «DnekTpudecKre ey NEPEMEHHOTO TOKa 1
v DJIeKTPOMarHuTHoe usjydyenue. U3nydyeHue u npuem 8
3JIEKTPOMATHUTHBIX BOJIH paauo- 1 CBY-guanazona
62 DNEKTPOMATHUTHBIE BOJIHBI. 1
PacrnipocTpaHeHue JJIEKTPOMArHUTHBIX BOJIH
63 | DHeprus, J1aBJIEHUE U UMITYJIbC 3IEKTPOMATHUTHBIX BOJIH 1
64 | CnekTp 2/1eKTPOMArHUTHBIX BOJIH 1
65 Panno- 1 CBU-BOJIHBI B Cpe/ICTBAaX CBSA3H 1
66 | Paguorenedonnas cBsA3b, pPAAMOBEIIAHNE 1
67 [ToHsTHE O TeJIeBHIEHNH. Pa3BUTHE CPEJICTB CBS3U 1
68 TToBTOpHUTETHEHO-0000IIAIOIIII YPOK 10 TeMe: «M3ydueHue u npruem 1
9JIEKTPOMATHUTHBIX BOJIH paano- 1 CBU-nuamna3onay
69 KontpoasHas paGora Ne5 «/3iydyeHne v pueM 3JICKTPOMAarHUTHBIX BOJIH 1
paauo- u CBU-nuanazona»
VI DjieKTpOMarHuTHoe u3iayvenue. ['eomerpuyeckas onTuka 21
70 | Cxopocts cBeTa 1
71 [Mpunnun [oiirerca. OTpaxxeHHe BOJIH 1
72 | Penienue 3a1a4 1o TeMe: «3aKOH OTPAKEHHA» 1
73 | llpenomnenue BoNH 1
74 ITocTpoeHne n300pakeHuii U X0/1a JyUeil IPH MPETOMIICHHH CBETA 1
75 Penienue 3a1a4 1o TeMe: «3aKOH IPETOMIIEHHUSD 1
76 JladopaTtopHas pa6ora Ned «3mepeHne mokaszaresns MPeIOMICHIS CTEKIIa 1
77 | Nucnepcus cBeTa 1
78 | llonHoe oTpaxkeHue 1
79 | Jlunsel 1




80 | Cobuparomme nunsel. M306paskeHne npeaMera B COOMPAIONIEi IMH3e 1
81 | Pemenue 3ama4 no teme: «CoGUparonue JMH3b» 1
82 | ®opmyna TOHKOM cOOMpAIOIIEH TMH3EI 1
83 | Pacceusarouue nun3bl. M300paxkenne peIMeTa B pACCEMBAIONIEH JIMH3E 1
84 | Pemenue 3ana4 o teMe: «PaccenBaroIine JMH3bD 1
85 | ®oKycHOE pacCTOSIHME M ONTHYECKAs! CHIIA CHCTEMBI M3 JIBYX JIMH3 1
86 Penrenue 3a1a4 o teme: «DOKYCHOE PACCTOSIHUE U ONITUYECKAs CUIIA CUCTEMBI U3 1
JBYX JIHH3»
87 | YenoBeueckuii ria3 Kak ONTHYECKAsE CHCTEMA 1
88 Onruyeckue mpuOOpsl, YBETMIUBAIOIIKE YIOJI 3PEHHS 1
89 | Pemenne no teme: «I'eomeTpuUECKas ONTHKA» 1
90 | TIpomexyTouHas KOHTpOJIbHAsi paboTa 1
VIl | DaekTpoMaruuTHoe usiaydenue. BoHoBasi onTuka 10
91 | Unrepdepenuus BoiH 1
92 | B3aumHOe ycuiIeHHE U 0CIIabJIeHUE BOJIH B IPOCTPAHCTBE 1
93 | Unrepdepenuus ceera 1
94 | ludpaxuus cBeta 1
05 JlaGopaTopHas padora NeS5 «Habmonenue natepdepeHunu u Audpakuun 1
CBETa»
96 | Jludppakuronnas pemerka 1
97 | Pemenne 3ama4 o teme: «JIudpakimoHHAas PEIIETKA» 1
08 JIaﬁopaTopHaﬂvpaﬁoTa Ne6 «3Mepenne NIUHBI CBETOBOH BOJIHEI C IIOMOIIIBIO 1
JUQPaKIOHHOHN PEeIeTKI
99 T[ToBTOpHUTENEHO-0000MIAOIIMIA YPOK 10 Teme: «['eoMeTpuuecKas U BOJHOBas 1
OITHKa»

100 | KonrpoabHas padora Ne6 «'ecomeTpuueckas ¥ BOIHOBAsI OIITHKA 1
VIl | DaekTpomarunTHoe n3ayyenne. KBanToBasi Teopusi H3JIy4eHHs] BelleCTBA 15
101 | Tenmosoe uznyuenue 1
102 | ®orosddext 1
103 | Uccnenosanue sisnenus Gorodbdexra 1
104 | Pewenue 3anau no reme: «Porodsddexm 1
105 | KopnycKyJisspHO-BOJIHOBOM Ty aJlu3M 1
106 | BosxHOBBIE CBOIiCTBA YACTHIL 1
107 | Crpoenue aroma 1
108 | Teopus aroma Bomoposa 1
109 | HornouieHue u U3Iy4EHHE CBETA ATOMOM 1
110 | Pemenue 3ana4 no teme: «Iloriomienne ¥ M31y4eHHE CBETA AaTOMOM 1
111 JladopaTtopHas padora Ne7 «HaOnroaeHuE CIIONTHOTO ¥ JIMHEHYATOTO CIIEKTPOB 1

VCITY CKaHUS
112 | Jlasepn 1
113 | DnexTpuueckuii TOK B Ta3ax M BaKyyMe 1
114 [NoBTOpUTENBLHO-0000MIAOIMH YPOK 10 TeMe: «KBaHTOBast Teopust 1
3JIEKTPOMATHUTHOTO U3JIYYCHUS BEIECTBA»
115 KonTtpoabnas padora Ne7 «KBaHTOBas TEOPHS 3JIEKTPOMArHUTHOTO U3TYUCHHS 1
BEIIECTBAY
IX Du3uKa BLICOKHX IHEPruil U 3j1eMeHThI acTpopusnku. PU3uKa aTOMHOT0 12
spa
116 | Cocras u pazmep aTOMHOTO sapa 1
117 | Dueprus cBsI3u HYKJIOHOB B sijipe 1
118 | EcrecTBeHHas pajiMoakTHBHOCTD. 3aKOH PaJMOAKTUBHOIO paciaa 1
119 | Pemenue 3ama4 1o TeMe: «3aKOH PaJHOAKTHBHOTO PACIIaa» 1
120 | JlaGoparopuas padora Ne8 «/3yueHue B3aUMOICHCTBHS YACTHIL U SIEPHBIX 1




peaknmii (o Gororpadmsm)»

121 | UckyccTBeHHas paMoakTHBHOCTD 1
122 | Vcnonbs3oBaHKe SHEPTHU AENEHHS Saep. SnepHas sHeEpreTHKa 1
123 | TepmosinepHsiii curTE3 1
124 | Slnepuoe opyxue 1
125 | Buonormyeckoe neiiCTBHE PaIHOAKTUBHBIX U3IYUYEHHUM 1
126 | IoBropuTensHO-06001IAONHI YPOK 10 TeMe: «PHu3HKa aTOMHOTO SPay 1
127 | KoutpoabHasi pa6ota Ne9 «Dusnka aTOMHOTO sIIpay» 1
@Du3HMKa BBICOKMX JHEPTHil M 3JIeMeHThI acTPOGU3NKH. JIeMeHTapHbIe
X 4ACTHILBI 5
128 | Knaccudukanus s1eMeHTapHBIX YaCTHIL 1
129 | Jlenrous! Kak GyHIaMEHTATbHbIE YACTUIIBI 1
130 | Knaccudukaims u CTpyKTypa aapoHOB 1
131 | BsaumopelicTBrE KBapKOB 1
132 | Pemienue 3a1a4 110 TeMe: «IEMEHTAPHbIC YaCTUIIBD» 1
@Du3HMKa BLICOKMX YHEPTHIl M 3JIeMeHThI acTPOGHU3NKH. JDBOJIIONHUS
Xl N 24
Bcesennoit
133 | Meroapl acTpohu3HIECKUX UCCIIEI0BAHUIM 1
134 | 3Bé3mnoe He60. HeGecHble KOOPIMHATHI 1
135 | Bunumoe nBmwxkenue mianet u ConHa 1
136 | JBwxenue JIyHbl u 3aTMEHUS 1
137 | Bpewms u kanenaapsb 1
138 | Cucrems! mupa 1
139 | 3akons! nBuxenns muaner. KocMuueckue ckopocTu 1
140 | MexmuianeTHble NONETHI 1
141 | Copemennbie npeacrasienust 0 COTHEYHON cuCTEME 1
142 | Inanera 3emus 1
143 | Jlyna u eé Bausinue Ha 3eMIIIO 1
144 | Inanersl 3eMHOM TPYIIIBI 1
145 | IlnaneThI-rUranThI 1
146 | InaHeThI-KapIuKH 1
147 | Mansie Tena CosHEYHON CHCTEMBI 1
148 | 3Bé3nbl. OCHOBHBIE XapPaKTEPUCTUKHU 3BE3]T 1
149 | Deomouus 38é31 1
150 | Buyrpennee ctpoenre 1 HCTOUHUK dHeprun ConHna 1
151 | Knaccudurarms ranakruk. [anakrrka MileuHbii nyTh 1
152 | Crpykrypa Beenennoii. 3akon Xa66ma 1
153 | OGHapy»eHue IIIaHET BO3JIE APYTHX 3BE3N 1
154 | Opranunyeckast sxu3Hb Bo Beenennoi 1
155 | TlosropuTensHO-0600IIAIIMH YPOK MO TeMe: «IBosmonus Beenennon» 1
156 | KontpoabsHas padora Ne9 «Dsomonus Beenennoii» 1
O06o6uiaroee NOBTOPEHUe 48
157 | MMosropenune. Mexannueckoe asmwkenue. [lyTh 1 IepeMeIeHue 1
158 | [Mosropenue. PaBHOMEPHOE NPSIMOJUHEHHOE JABHKEHHS MATEPHAILHON TOUKH 1
159 | MMosropenue. OTHOCHTENBHOCTD ABHKEHMs. CII0KEHHE CKOPOCTEN 1
160 | [MosTopenue. PaBHONEpPEMEHHOE IPAMOIMHENHOE IBUKEHUE 1
161 | Iosropenne. CBOGOHOE Ma€HHE 1
162 | IMosropenune. KuneMaruka eproAMYECKOTO JIBMKEHHS MaTEPHATLHON TOUKH 1
163 | [MosTopenue. 3aKOH BCEMUPHOTO TATOTEHHUS 1
164 | Mosropenue. JlnHaMuKa MaT€pUATLHON TOUKH 1




165 | [MosTopenue. PaboTa n MOIIHOCTH 1
166 | [MosTopenue. 3aKOH COXpAaHEHHS HMITYJIbCA 1
167 | IMosTopenue. 3aKOH COXpAHEHHs YHEPTHH B MEXAHHUKE 1
168 | [Mosropenue. JluHaMUKa MEPUOIMUECKOTO IBUKEHUSI 1
169 | Iosropenne. Cratuka 1
170 | IMosTopenue. PensaTMBUCTCKAs MEXAHHKA 1
171 | losropenwue. JlaBnenue cronba sxuakoctu. 3akon [Mackas 1
172 | MNosropenue. 3akon Apxumena. [lnasanue Ten 1
173 | Hosropenne. MonekyspHas CTPYKTypa BELIECTBA 1
174 | Mosropenune. MoneKyIspHO-KHHETHYECKAst TEOPHS UIEAILHOIO ra3a 1
175 | Tlosropenue. Ypasuenue Knanelipona—Menzeneesa 1
176 | [Mosropenue. U3ompoieccsl 1
177 | osropenue. OCHOBHEIE ra30BbIe 3aKOHBI U UX rpaduku 1
178 | osropenne. KongencupoBanuble cocTosHus. Biaxnocts 1
179 [ToBTOpenne. BHYTpeHHSIs SHEPIUSL M KOJIMYECTBO TEILIOTHL. Y paBHEHHE 1
TEIJIOBOTO OasaHca
180 IIoBTOpenue. IIpouecchl B3aMMHOIO NEPEXOAA MEXAaHUYECKOUM U TEIII0BOM 1
SHEPTHU
181 | MMosropenue. [lepBhlii 3aKOH TEPMOIUHAMUKH 1
182 | lMosropenue. TemnoBble ABUraTENN 1
183 | Mosropenue. Bzaumoneiicteue 3apanos. 3akon Kynona 1
184 [ToBTOpeHue. DnekTpudeckoe nojie. HanpskeHHOCTh 3JeKTpUUECKOro MoJIsl. 1
ITorennuan
185 | MosTopenue. CuJibl 2JIEKTPOMArHUTHOTO B3aUMOIEHCTBHUSI HETIOJBUKHBIX 1
3apsijIoB
186 | MosTopenue. 3akon Oma 1
187 | lMosropenune. Coenuuenre NPOBOAHUKOB 1
188 | IMosropenue. TemnoBoe neHCTBHE TOKA 1
189 | [MosTopenue. MaruuTHOE MOJIE TOKA 1
190 | Iosropenue. JlelicTBUE MATHUTHOTO TOJIs HA 3apsi/ibl K TOKH 1
191 | [MosTopenue. DAEKTPOMATHUTHAS MHIYKIHS 1
192 | lMosTopenue. DHEPrUsi MATHUTHOTO TIOJIS 1
193 | [ToBTOpenue. DNEKTPUYECKUE LIEMH IEPEMEHHOTO TOKA 1
194 | lMosropenue. Pacyer oeKTpUUeCKHX LETel 1
195 [ToBTOpenue. M3nyueHre n npueM 3JIeKTPOMArHUTHBIX BOJH paauo- u CBU- 1
JManasoHa
196 | I[MosTopenue. 3aKOH OTpaKEHHUS 1
197 | Tlosropenue. 3aKoH NpesoOMIIEHHs 1
198 | Hosropenne. JIunsel. OnTHYEcKUEe MPUOOPHI 1
199 | Ilosropenne. Mnrepdepennns u gudpakuus cBeTa 1
200 | MMosropenne. DoToddhhekT 1
201 | MMosropenue. PU3HKa AaTOMHOIO sApa. DJIEMEHTAPHBIE YACTHIBI 1
202 | Mosropenne. O6pasoBanue u cTpoeHue Beenennoit 1
203 | UtoroBasi KOHTpPOJILHAsi paboTa 1
204 | AHanu3 UTOrOBOW KOHTPOJIBLHOM pabOTHI 1
Hroro 204




TpeGoBanus K YPOBHIO NOATOTOBKH 00Y4YAKIIMXCH

B pe3syabtate mM3ydyeHuss ydeOHoro mpeamera «®Pu3nka» Ha YpPOBHe CpeHEro
0011ero oopazoBaHus:

Y4eHuK Ha Yyri1y0JIeHHOM YPOBHE HAYUYMTCS:

- OOBACHATH U AHAIU3UPOBATH POJIb U MECTO (PU3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOH KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHHUKHM M TEXHOJOTHH, B MPAKTHUYECKOU
JESATEIBHOCTH JIIOCH;

- XapaKTepH30BaTh B3aWMOCBSI3b MEXIY (HU3UKOW W JPYTUMH E€CTECTBECHHBIMH
HayKaMu;

- XapaKTepHu30BaTh CUCTEMHYIO CBSI3b MEXKAY OCHOBOIOJIAralOIMMH Hay4YHBIMU
HOHATHUSAMU: IIPOCTPAHCTBO, BpeMsi, MaTepus (BELIECTBO, M10JIE€), ABMKEHHE, CHIIA, SHEPIHS;

- TOHMMATh U OOBICHATH LEIOCTHOCTh (PU3MYECKOW TEOPHH, PA3IM4aTh I'PAHUIBI €e
IPUMEHUMOCTH U MECTO B PSAY APYTUX PU3NUECKUX TCOPUI;

- BJAJETh IPUEMaMH IIOCTPOEHHUsS TEOPETHMUYECKUX JOKa3aTeNbCTB, a TaKxke
IPOTHO3UPOBAHUS OCOOCHHOCTEH MpOTEKaHUs (U3NUYECKUX SIBICHUI M IMPOLECCOB Ha OCHOBE
IIOJIyYE€HHBIX TEOPETUUECKUX BBIBOJOB U JJOKA3aTEJIbCTB;

- CaMOCTOSITENIbHO KOHCTPYHUPOBATh SKCIIEPUMEHTAIBHBIE YCTAHOBKH JUIsl MPOBEPKHU
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATh A0COIIOTHYIO M OTHOCUTENBHYIO MOIPEIIHOCTH;

- CaMOCTOSITEJIBHO INIAHMPOBATH U MPOBOAUTH (PU3UUECKUE IKCTIEPUMEHTHI;

- pemath NPaKTUKO-OPUEHTHPOBAHHBIE KayeCTBEHHbIE W pacyeTHble (puznyeckue
3aJa4d ¢ ONOPOM KaK Ha U3BECTHHIE (PM3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH, TaK U Ha
TEKCTHI ¢ U30BITOUHON MHPOPMAITHEH;

- OOBACHATH TPAHUIBI MPUMEHEHHs] M3YUYEHHBIX (U3NYECKUX MOJENEH NMpH pelieHuu
(U3NUECKUX U MEKIIPEIMETHBIX 3a/1a4;

- BBIABHraTh THIIOTE36l HAa OCHOBE 3HAHHUS OCHOBOIIOJIATAIOUIMX  (PH3MUECKUX
3aKOHOMEPHOCTEU U 3aKOHOB;

- XapakTepu3oBaTh IJIOOAJbHbIE NPOOJEMbI, CTOAIIME Tepel YeIOBEYECTBOM:
SHEpPreTU4ecKre, ChIpbeBbIe, IKOJOIMUECKHUE, U POJIb (PU3UKHU B PEILICHUH ITHX MPOOIIeM;

- OOBACHATH MPHUHLIUIBI Pa0OTHl M XapaKTEPUCTUKU M3YUYCHHBIX MAIIMH, TPUOOPOB H
TEXHUYECKHUX YCTPOMCTB;

- OOBACHATH YCIIOBHS NMPUMEHEHHs (PU3NYECKHX MOJAETEeH MpU pelieHuu (U3NUECKuX
3a1a4, HAXOQUTh aJCKBaTHYIO TPEAJIOKEHHOM 3amade (U3MYECKyl0 MOeNb, pa3peuiarb
npo0iieMy Kak Ha OCHOBE UMEIOIIMUXCS 3HAHUM, TaK U IIPU MOMOIIU METOAOB OLICHKHU.

Y4eHuk Ha yriiy0JIeHHOM yPOBHe MOJIYYHT BO3MOKHOCTD HAYUYHThCSH:

- TPOBEPATH SKCIEPUMEHTAIBHBIMU CPEICTBAMH BBIIBUHYTHIE TUIOTE3bI, (OPMYIHPYS



[eJTb WCCIICAOBAHUS, HA OCHOBE 3HAHHS OCHOBOIIOJATAIONUX (PU3NICCKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

- OMNHUCHIBaTh U AHAIM3UPOBATH MOIYUEHHYIO B PE3yJbTaTe MPOBEACHHBIX (U3MUECKUX
IKCMIEPUMEHTOB HHPOPMAITUIO, ONIPEACTATH €€ JOCTOBEPHOCTH;

- TIOHUMAaTh U OOBICHATH CUCTEMHYIO CBS3b MEXIYy OCHOBOIIOJIATAIOIIMMH HAYyYHBIMU
MOHATUSMH: MIPOCTPAHCTBO, BpeMsI, MaTepus (BEIIECTBO, T0JIe), IBMKCHHUE, CHJIa, DHEPTHS,

- pelmarb  3KCIEPUMEHTAJbHbIC, KAUYECTBEHHBbIE M  KOJIMYECTBEHHBIE  3aJaud
OJIMMITUAHOTO YPOBHS CIIO)KHOCTH, HUCIOJNB3ysl (U3NYECKHE 3aKOHBI, a TaKKe ypaBHEHUS,
CBSI3bIBAIOININE (PU3NYECKUE BEIIMUNHBI;

- aHaJU3MPOBATH TPAHUIIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TOHUMATh BCEOOIIIHIA
xapaktep (yHIaMEHTAIbHBIX 3aKOHOB ¥ OTPaHUYEHHOCTH MCIIOIb30BAHMS YACTHBIX 3aKOHOB;

- ¢dopMynIHpoBaTh H pemiaTh HOBBIE 33Ja4¥, BO3HHKAIONIME B XOJ¢ Yy4eOHO-
MCCIIEIOBATENILCKOW U MPOEKTHOMN AESATEIbHOCTH;

- YCOBEPIICHCTBOBATh MPUOOPHI W METOJBI HCCICIOBAHUS B COOTBETCTBHH C
MOCTaBJICHHOM 3aJaueii;

- HCHOJIb30BAaTh METOJbl MATEMATUYECKOTO MOAEIUPOBAHHUS, B TOM YUCJIE IPOCTENIINE

CTATUCTUYECKUE METOBI JIsl 00pabOTKH pe3yIbTaTOB IKCIIEPUMEHTA.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

Komnetorep — 1;

[punTep — 1,

WNurepaktuBHas mocka — 1,

[Ipoexrop — 1,

VYuusepcanbHas UntepaktuBHas Cucrema — 1;

Crienmanu3upoBaHHOE MPOrpaMMHOe obecrieueHne sl paboThl ¢ MHKEHEpHOU TpaduKoii;

udposas nabopaTopust it yuutens — 1;

© N o g > w Do

Hudposas 1abopaTopust [ist U3MEPSHHSI OCHOBHBIX ITAPaMETPOB OKpYIKaroIiel cpeasl — 13;

©

MoOunbHbI nabopatopusii Kommieke (MJIK) mis ydeOHON mpakTHYecKOoil W MpPOeKTHON
JesITeNbHOCTH 10 pu3nke — 1,

10. Bapomerp-anepoun — 1;

11. Be0-kamepa Ha TOJIBUKHOM IITATHBE — 1;

12. Turpomertp (mcuxpomerp) — 1;

13. I'py3 HaGopwsIii 1 xr. — 1 KOMITIL.;

14. JluHamoMeTp IEeMOHCTPallMOHHEIH (Tapa) — 1;

15. KoMruiekT nocy bl IEMOHCTPAIMOHHON ¢ IPUHAIIEKHOCTSIME — 1;



16.
17.
18.
19.
20.
21.
22.
23,
24,
25,
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45.
46.
47.
48.
49.
50.
51.
52
53,

MaHoMeTp KUAKOCTHON JeMOHCTPAIIMOHHBIN — 1;

MeTtp neMOHCTpaIOHHBIN — 1,

Hacoc Bakyymnsbiit Komosckoro — 1,

Cronuk morbeMHbIN — 1;

Ha6op neMOHCTpallMOHHBIH 110 MEXaHHUYECKUM SIBJICHUSM — 1;
Ha6op nemoHcTpanmoHHbIi « MexaHuuecKue KoJieOaHus U BOJTHBD — 1;
Benepko Apxumena — 1;

Hab6op «Mastauk Makcsemnay — 1;

Hab6op Ten paBHOoTO 00BEMa — 1,

Hab6op Ten paBHOiT Macce! — 1;

[Ipu3ma, HaKITOHSIOMASACS C OTBECOM — 1;

Prrgar nemoncTpanmonssii — 1;

Cocynpl coobmaromuecs — 1;

CrakaH OTIMBHOM TEMOHCTPAIMOHHBINH — 1;

[Iap IMackams —1;

Hab6op nemoHcTpanmmoHHbIi «MojeKysipHas (GU3HKa U TETUIOBBIC SIBICHIS» — 1;
HaGop neMOHCTpallnoHHEIH 110 Ta30BBIM 3aKOHaM — 1;

TpyOxka mist ITEMOHCTPAIUU KOHBEKIIMH B KHUIKOCTH — 1;

LnnuHIpEI CBUHIIOBBIEC CO CTPyroMm — 1;

[ap ¢ konbioM — 1;

Hozumerp — 1,

KamepToHBI Ha pe30HaHCHBIX AMMKaX — | KOMILT.;

Kowmmnekt nmposooB — 1;

Marsut nyroo6passsrii — 1;

MarsuT nosocoBoOi 1eMOHCTpaIMOHHBIH (Tapa) — 1,

Marmmna snektpodopHas — 1;

MasTHHK 3JIeKTpOCTaTHIeCKHii — 1,

Ha6op mo u3ydeHnto MarauTHOTO mojst 3emiu — 1;

Ha6op nemMoHCTparmoHHbBIN 10 MOTYITPOBOTHUKAM — 1;

Habop nemMoHCTpaIrmoHHbBIN IO MIOCTOSTHHOMY TOKY — 1;

HabGop neMoHCTpalnoHHEII 110 3JIEKTPUIECKOMY TOKY B Bakyyme — 1;
HabGop nemMoHCTpallmoHHBIH 10 3JIeKTpOoIuHAMUKE — 1;

HaGops! 1nst neMoHCTpanuy MarHUTHBIX moei — 1;

Habop mist neMoHCTpaum 3JIeKTpuIecKux nojiei — 1,
TpancdopmaTop yueOnsiii; [lamouku cTeknsHHas U 500HUTOBAs — 1,
[pubop Jlenna — 1;

CyJniTaH 31eKTpoCcTaTHYecKuii mapa — 1;

[ItaTuBe! H30MUpYyIOLIHME — 1 KOMILT.;



54. Dnextpomaraut pa3OopHBbIi — 1,

55. Habop neMoHCTpalrOHHBIHN 110 TEOMETPHUIECKOH onTHke — 1;

56. Habop nmemoHcTpannoHHbIH «BoiHoBas onTrka» — 1;

57. CnexTpockon OBYXTpYOHBIH — 1;

58. Halop criekTpanbHBIX TPYOOK C ICTOUHUKOM IMHUTAHUS — 1;

59. Vcranoska ans uzydenus poroadpdexra — 1;

60. HabGop nemoHcTpaiuonHsiii «OnpenencHue noctosHHouH [Inankay — 1;

61. [udposas nadboparopus o Gpuzmke s yueHuka — 14;

62. KoMmrutekTsl st J1aOOpaTOPHOTO TMPAaKTHKyMa IO ONTHKE, MEXaHWKE, MOJICKYISPHOH
(bu3HKe, IO AIEKTPUUIECTBY (C TeHepaTopoM) — 14;

63. DnekTpoHHbIE YueOHbIC TOCOOUS it KaOuHeTa Ghusuku — 14;

64. KomrutekT y4eOHbIX BUIe0 GUIBMOB — 1;

65. KowmrutekT mopTpeToB mist opopMieHUS KabnHeTa — 1;

66. KoMrulekT HarfasaHbIX TOCOOUH U1 OCTOSHHOTO UCIIOIb30BaHus — 1,

67. KoMIutekT meMOHCTpallMOHHBIX YUeOHBIX Ta0muIl — 1,

68. KomrutekTsl 1a00paTopHOTO 000PYIOBAHUS IO MEXAaHUKE, DICKTPHIECTBY — 28;

69. KoMrutekTsl yueOHO-METOANYECKHX MaTEepUalIoB JUIs TleJlarora u y4eHuka — 1;

70. HabGopsl «Conneunas sueprusi» — 13, «Oneprus Berpa» — 13, «3OHeprus Bogs» — 13,
«buoromauso» — 13;

71. depmoBble KOHCTPYKLMH U pa3BOIHBIE MOCTHI — 1,

72. YcraHoBKa U1 U3yYCHUsI CONPOTUBIICHHUS MaTepHaioB (HanpsokeHus u aedopmarmn) — 1.

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

OcHoBHAasi y4eOHO-MeTOAUYECKAS JIUTEPATypPa

1. KacbsiHoB B.A. ®usuka. 11 kmacc. YrinyOneHnsiii ypoBeHs: yueOnuk / B. A. KacbsHOB
— M.: Jlpoda, 2019.

2. KacpsiHoB B.A. ®@usnka. 11 knacc. YriuyOneHHBIH YPOBEHb: METOAUYECKOE TTOCOOHe /
B. A. KacesinoB — M.: [Ipoda, 2019.

3. KacpsinoB B.A., KopoBun B.A. ®usuka. 11 knacc: Tetpaap 1i1s 1abopaTOpHBIX paboT /
B. A. KacesnoB, B. A. Koposun — M.: Jlpoda, 2019.

JlonoJHUTeIbHASL Y4eOHO-MeTOHYEeCKAsl JIUTEPaTypa U HCTOYHUKH

1. Mapon A.E. ®usnka: quaaktudeckune matepuansl s 11 kmacca / ALE. Mapon — M.
Hpoda, 2018.

2. PomvkeBuu A.Il. COopnuk 3amau no ¢usuke 10-11 xmacest / A.Il. PeimkeBuu — M.:
Hpoda, 2016.

3. KacesnoB B.A., Momeiiko JI.II., Paroune E.D. ®wusmka. 10-11 xi. : Terpags mus

KOHTPOJIbHBIX paboT. [IpodunsHblil ypoBenb.— M.: [Ipoda, 2015.



4. Kupuk JI.A. ®usuka-11. Pa3HOypoBHEBbIE CAMOCTOSTENBHBIE U KOHTPOJIbHBIE PAOOTHI
/ JILA. Kupuk — M.: UJIEKCA, 2010.

5. Bonabkenmrteitn, B.C. COopHuk 3amau mno ob0memy Kkypcy ¢usuku / B.C.
Bonbkenmreitn. — M.: Hayka, 2018.

6. Ilepenbman, .M. 3anumarensHas ¢usuka. Kuura nepsas / S.U. [lepenbman. — M.:
LenTpnonurpad, 2017.

7. Ilepensman, S.M. 3anumarensHas ¢usuka. Kuura Bropas / S.M. Ilepensman. — M.:
HenTpmonurpad, 2017.

OcHoBHbie UHTEpHET-pecypcbl

http://www.edu.ru — penepanpublii mopran «Poccuiickoe 00pa3oBaHue»

http://www.school.edu.ru — Poccuiickuii 001meo0pa3oBaTesbHbII MOPTAT

http://www.school-collection.edu.ru — enunas koyuiekuusi HUPPOBBIX 00pa30BATEIBHBIX
pecypcoB

http://www.openclass.ru — metoauueckue peKOMEHIANNH 110 Kcrmoib3oBanuu LJOP

http://www.edu.ru — ¢enepanbhsbiii mopran «Poccuiickoe o0pazoBaHue»

http://www.ed.gov.ru/ — noKyMeHTBI W MaTepHalbl JesTeabHOCTH DenepanbHOro
areHTCcTBa 0 00pa30BaHUIO

http://www.fipi.ru/ — ®enepaabHBIil HHCTUTYT MEAArOTHYECKUX U3MEPEHUI

http://school-collection.edu.ru/ — enunas xomtekuus TUQPOBBIX 00Pa30BATEIBLHBIX
pecypcos (LIOP)

http://fcior.edu.ru/ — denepanbHbIii IEHTP HHGOPMAITMOHHO-00PA30BATEIILHBIX PECYPCOB
(OLIIOP)


http://www.edu.ru/
http://www.school.edu.ru/
http://www.school-collection.edu.ru/
http://www.openclass.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.fipi.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

