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IHHOACHUTEJIBHASA 3ATINCKA

[TporpamMma no pusrke 6a30BOTO YpOBHS Ha YPOBHE CpeqHEro o0Iero oopasoBaHus pazpadboTaHa
Ha OCHOBE IMOJIOKCHHH M TpeOOBaHWI K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeNbHOM
nporpamMmel, mpeacraBieHHBIXx B PI'OC COO, a Ttakke ¢ yd4€toMm QenepanbHOi padodeit
[IpOrpaMMbl BOCHUTAHUS W KOHLENUMU IpernojaBaHusi ydeOHoro mpenMera «®dusuka» B
oOpa3oBaTeNbHBIX  Opranusanmusx  Poccuiickoii ~ @enmepanuy, pealu3ylOIIUX  OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Copnepxanue TporpaMMbl 1O (HU3UKE HANpaBICHO Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHBI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOydeHun ux Qusuke Ha 0a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-JIESITEIbHOCTHOTO 1moaxo/a. [Iporpamma no (¢u3nke COOTBETCTBYET TPeOOBAHUAM
OI'OC COO K mIaHupyeMbIM JUYHOCTHBIM, MPEIMETHBIM W METAlpeJMETHBIM pe3ylbTaTaM
oOyueHus, a TaKK€ YUUTHIBAET HEOOXOJAMMOCTh pealu3alii MEXIPEeIMETHBIX CBs3el (U3UKU C
€CTECTBEHHO-HAY4YHbIMU Y4€OHBIMU IpenMeTaMu. B Hell onpeaenstoTcss OCHOBHbBIE LIETH U3Yy4EHUs
(¢bu3MKM Ha YpOBHE CpeaHero oOiero oOpazoBaHMs, IUIAHUPYEMbIE PE3YJbTaThl OCBOCHHS Kypca
(U3HKY: INYHOCTHBIE, METANPEMETHBIE, IPpeIMETHbIE (Ha 0a30BOM YpPOBHE).

[Tporpamma 1o ¢u3MKe BKIIOYACT:

o TUIAHUPYEMBIE Pe3yabTaThl OCBOCHHS Kypca (U3WKM Ha 0a30BOM YpOBHE, B TOM 4YHCIIC
MIpeIMETHBIE PE3yabTaThl MO rojilaM O0yUYeHHUS;
. cojiepxkaHue yueOHoro mpeamera « Pu3nKay 1mo rojgam oOydeHHs.

dusnka Kak Hayka O HamOoJsiee OOMMX 3aKOHAX IPHUPOJIbI, BBICTyMas B KayecTBE Y4EeOHOTO
IpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHHIl 00 OKpyXaroliem MUupe.
IkonpHBIA KypCc QHU3MKH — CHCTEMOOOpPA3yIOIUN JJIs €CTeCTBEHHO-HAyYHBIX Y4YeOHBIX
MPEeIMETOB, MOCKOJbKY (PM3MUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOILIECCOB U SIBICHUMN, M3ydaeMBbIX
XUMUeH, OuoJsorner, ¢uznueckoi reorpadueld W acTpoHoMuen. Mcmonap3oBaHME W aKTUBHOE
pUMeHeHHe (PU3NUEeCKUX 3HaHUH ONpeAesseT XapaKkTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOJIOTHU B
cdepe PHEepPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOJIy4eHHs] HOBBIX MaTepUalioB C 3aJJaHHBIMU
cBoiicTBamMu U aApyrux. M3ydyenue pu3nku BHOCUT OCHOBHOM BKIJIaJ B (POPMHUpPOBAHHE €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpa oOydarommxcs, B GOpMHpPOBAaHHE YMEHHI MPUMEHATh HAyYHBIH METON
MO3HAHUS TPU BHIMOJIHEHUH UMU y4eOHBIX UCCIIEIOBAaHUI.

B ocHOBy Kkypca ¢u3uKH A5 ypOBHS CpeiHero ooiero o6pa3oBaHus MOJNIOKEH Pl UACH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHILHUIIBI €0 MOCTPOCHUS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEM Kypc SBISETCA JIOTMUECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX pa3lieloB (U3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHYECKOH, TaK U
COBPEMEHHOU (PU3UKU.

Hoesn cenepanuszayuu. B cooTBeTCTBUU ¢ HeW Marepual Kypca (QU3UMKH OOBEIMHEH BOKPYT
¢buznueckux Teopuil. Benymum B kypce siBisiercs GopMUpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSX MaTE€pPHH, BELUIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mOpeanosiaraeT HCIOJb30BAHHE T'yMaHUTApHOTO
noTeHnuana GU3NYECKON HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3HMKHU C pa3BUTHEM OOIIECTBa, a
TaKk)Ke ¢ MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMU U 3KOJOTHYECKUMH MPOOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kype ¢pusuku npeamnonaraetT 3HakOMCTBO € IIUPOKUM KPYroM
TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs NOCpPeICTBOM BBEICHHUS AJIEMEHTOB COAEP)KaHUs, MOCBSIIEHHBIX
HKOJIOTUYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C pPa3BUTHEM TEXHUKH H
TEXHOJIOTUH, a Takke O0OCyXkAeHUus MNpoOJeM pPalUOHAIBHOTO HPUPOJONOIb30BAHUSA U
9KOJIOTUYECKOH 0€30MMacHOCTH.

CrepxHEBBIMH 3JIEMEHTaMHU Kypca (M3MKH Ha YpOBHE CPEJHEro o0Iero oOpa3oBaHUs SBISIOTCS
¢usnueckue TeopuH (popMupoBaHHE MNPENCTABIEHUH O CTPYKType MOCTpOeHUs (pu3nuecKon
TEOPUH, PO (YHIAAMEHTAJIbHBIX 3aKOHOB W IPHHLHUIIOB B COBPEMEHHBIX MPEJCTABICHUAX O
pUpoJie, T'paHUIAX MPUMEHUMOCTH TEOPUH, JUIsl ONMUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUN U
MIPOLIECCOB).



CuCTeMHO-JICITETPHOCTHBIN TMOAX0J B Kypce (U3HKH peamu3yercss NpexJe BCEero 3a Cyér
OpraHu3alui SKCIEPUMEHTAIBHON JAeATeNbHOCTH oOydatomtuxcs. [lis 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BaHHE CUCTEMbI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCIIEPUMEHTOB H
nabopaTopHBIX paboT, KOTOpble B mporpamme Mo (u3uKe OOBETUHEHBI B OOLIUI CIHCOK
YYCHMUYECKUX MPAKTUYeCKHX paboT. Bbinenenue B yKa3aHHOM IiepedHe J1abOpaTOpHBIX padoT,
MPOBOJUMBIX JJIsl KOHTPOJIA W OLEHKH, OCYIIECTBISCTCS YYAaCTHHKaMU 00pa3oBaTEIbHOTO
rporecca UCcXo/s U3 0COOEHHOCTEW IIaHMPOBAHMSI U OCHallleHUs kaOuHeTta Qusuku. Ilpu stom
o0ecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMHUCA YMEHHSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
WCCIICIOBAaHUS 3aBUCHMOCTEH (M3WYECKUX BEIMYMH M IIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEUI0KEHHBIX THUIIOTE3.

Bonpmoe BHUMaHWE YAETSETCS PEUICHUIO PAcUETHBIX M KAa4eCTBEHHBIX 3ajad. [Ipu stom s
pacu€THBIX 3a7ady NPUOPUTETOM SBISAIOTCS 3aJaud C SIBHO 3aJaHHOW (DU3MUYECKOH MOJETbIo,
MO3BOJISIOIINE TPUMEHSTh W3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszernia Kypca,
TaK U UHTETPHUPYS 3HAHUS M3 PA3HBIX pa3/ienoB. s KaueCTBEHHBIX 33aa4 IPUOPUTETOM SIBIISIOTCS
3aaHns Ha OOBSICHEHUE MPOTEKaHMs (PU3MYECKUX SBJICHUN W TPOIECCOB B OKPYKAIOMICH KU3HHU,
TpeOyromre BpIoopa GU3NIECKON MOICIH ISl CUTYallud TIPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ tpeboBanusimu PI'OC COO k maTepHAIBHO-TEXHUYECKOMY O00ECTICUCHUIO
y4ueOHOro mporecca 0a30BbIM ypoBEHb Kypca (PU3MKKU HAa YPOBHE CpeIHEro oOIero oopa3zoBaHuUs
JOJDKEH W3y4aTbCs B YCIOBUSAX TPEIMETHOTO KaOWMHeTa (M3WKH WM B YCIOBHUSX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyYHOTO IHMKIa. B kaOmHere (Qu3uKH
JOJKHO OBITh HeoOXxonuMoe JlabopaTopHoe O0OOpyAOBaHHE [UIsl BBIIIOJIHEHUS YKa3aHHBIX B
nporpamMme no (pu3nKe y9eHHIECKHX MPAKTHIECKUX padoT U IEMOHCTPAMOHHOE 000pyI0BaHHE.
JleMoHCTpalmoHHOe 000pynoBaHue (POPMHUPYETCS B COOTBETCTBUU C MPHHIUIIOM MHHHMAaTBHOM
JOCTAaTOYHOCTH M 00ECIIEUYNBAET MMOCTAHOBKY MEPEUYHCICHHBIX B IPOrpaMMe 1Mo (PU3UKE KITFOUEBBIX
JNEeMOHCTpalMid JUIs UCCIIEJJIOBAHMUS HW3YYaeMbIX SBJICHMM U TMPOILIECCOB, SMIIUPUYECKUX U
(GbyH1TaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHIA.

JlaGopaTopHoe 000pyIOBaHHME JIsi YUYEHHYECKHX MPAKTHUYECKUX paboT (opMHUpyeTCs B BHUIL
TEMaTHYeCKHMX KOMIUIEKTOB M oOecrneunBaeTcss B pacuéTe OJHOr0 KOMIUIEKTa Ha JABYX
oOyvarormuxcsi. TeMaTnueckue KOMIUIEKTBI J1a00paTOpHOTO OOOpYIOBaHHS JOJDKHBI  OBITH
MOCTPOCHBl HAa KOMIUIEKCHOM HCIOJIb30BAaHUU aHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOpHil.

OCHOBHBIMH IEJSIMU U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIOTCS:

J (dbopMHpOBaHHNE MHTEpECa U CTPEMIICHUS OOYYaIOIIUXCS K HAYYHOMY H3YYEHUIO MPUPOJIBL,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

J pa3BUTHE MPEACTABIEHUH O HAydyHOM  METOJ€ TO3HaHUA U  (popMHpoBaHHE
HCCIIEIOBATENIbCKOTO OTHOIICHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

. dbopMHUpOBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa H3Y4YCHHs] OCHOB CTPOCHHUSA
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

. dbopMupoBaHHEe YMEHUN OOBSCHATH SBJICHHS C HUCIHOJB30BaHUEM (PU3UYECKHX 3HAHUU U
HAy4YHBIX JI0Ka3aTEJIbCTB;

. (dbopMupoBaHHEe MPEACTABICHUI O POIM (PU3UKU Ui Pa3BUTUS IPYTUX €CTECTBEHHBIX HayK,

TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3THX Ieneil o0ecredrBaeTcsl pelleHneM CIeAYIOIUX 3a/1ad B Mpolecce M3y4eHUs
Kypca (pU3UKU Ha YPOBHE CPEAHEro o0IIero o0pazoBaHUs:

o npuoOpeTeHne CHCTEeMbl 3HaHUM 00 OO0mHMX (QU3MUECKHMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUsX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (DU3MKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO (U3UKY U
3JIEMEHTHI aCTPO(U3UKH;

L4 (I)OpMI/IpOBaHI/Ie YMCHI/Iﬁ MMPUMCHATL TCOPCTUYCCKUEC 3HAHUA JJIA 0OBsICHEHUS (1)I/I3I/I‘{eCKI/IX
SIBJICHUM B npupoac U il NPpUHATUA IPAKTUICCKUX pCHleHI/Iﬁ B IIOBCEJHEBHOM KHN3HU,
L4 OCBOCHHE CIIOCOOOB pCUICHUA pa3JIMYHBIX 3a4a4 C SBHO 3aJIaHHOM (I)I/ISI/I‘-ICCKOﬁ MOJCIBIO,

3aa4, M[oApasyMEBaAOMIUX CaMOCTOATCIBHOC CO3JaHUC (1)H3H‘ICCKOI’I MOACIIH, aJIeKBaTHOMU
YCJIOBUAM 3a/1a4U,

L4 ITIOHUMAHHUC (I)I/ISI/I‘-ICCKI/IX OCHOB W TNPUHIUIIOB JENCTBUS TEXHHMYSCKUX YCTpOﬁCTB )51
TCXHOJIOTMYCCKUX NTPOUCCCOB, UX BJIHAHUA HAa OKPYKAIOMIYIO CPEIY;



. OBJIAJICHUE METOJaMH CaMOCTOSITEJIBHOTO IIJIAHMPOBAHUS U TPOBEICHUS (PU3MUEeCKHX
OKCIEPUMEHTOB, aHAJIM3a W WHTEPHpeTali HWHPOPMAIMH, OMPEICICHUsS JIOCTOBEPHOCTH
MOJTYYEHHOTO PE3yJIbTaTa;

. CO3/IaHUE YCJIOBHM I Pa3BUTUA YMEHHUM NPOEKTHO-UCCIEAOBATEIBCKONW, TBOPYECKOU
NEeSTEHLHOCTH.

Ha m3ydenne ¢usuku (6a30BbIii ypOBEHB) HA YPOBHE CPEIHEr0 OOIIEro 0Opa30BaHUS OTBOIAUTCS
136 yacos: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEJIETIO).
[Ipemnaraemeiii B mporpamme 1Mo (Qu3uKe MepedeHb JIA0OPATOPHBIX M TPAKTHYECKUX PAdOT
SIBJIICTCS. PEKOMEHI0BAHHBIM, YUUTEIb JIeJIacT BHIOOP MPOBEICHUS Ta0OPATOPHBIX pabOT U OTIBITOB
C Y4€TOM MHAMBUAYAJIbHBIX OCOOEHHOCTEN 00yJaromInXCsl.

COILEPXAHUE OBYUYEHUA

11 KJIACC

Paznen 4. DiaekTpoamHnamMuka

Tema 3. Maznummnoe none. I1eKmpomazHuUmMHaAA UHOYKYUSA

[ToctostHHbIE MarHuThl. B3auMoAeNCTBUE MOCTOSIHHBIX MAarHUTOB. MarnutHoe mnoJie. Bekrop
MarHuTHOM HMHAyKUMU. [IpuHIMO cCynepno3unuy MarHUTHBIX Mojed. JIMHMM MarHuTHOM
uHayKIuy. KapTrHa mTuHuN MarHUTHOM MHTYKITUU TIOJISt TOCTOSTHHBIX MarHUTOB.

MarnuTtHO€E T0Jie TPOBOJHUKA C ToKOM. KapTuHa NHHHMI WHIYKIIMA MAarHUTHOTO TOJISL JIJTUHHOTO
MPSIMOTO TIPOBOJIHUKA Y 3aMKHYTOTO KOJIBIIEBOTO MPOBOJTHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena.
B3anmopericTBre MpoBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJIb U HaIpaBJICHUE.

Cuna JlopeHina, e€ MOIyJlb M HampaBieHUE. [[BH>KeHHE 3apsyKEHHOW YacTHIbI B OJHOPOJIHOM
MarHutHoM noJie. Pabota cuner Jlopena.

SIBieHMEe  AIEKTPOMArHUTHOU AHIYKIAH. I[Totok  BekTOpa  MarHUTHOM AHAYKIVH.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMAarHUTHOW MHAyKuuu Dapajes.

BuxpeBoe snekrpruyeckoe nosie. JNeKTPOABHKYILAS CHJIa UHAYKIHUH B ITPOBOJIHUKE, JBHKYIEMCS
MIOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM TOJIE.

[IpaBuio Jlenna.

NHIyKkTUBHOCTG. SIBIEHNE CAMOMHAYKIMH. DJIEKTPOABHKYILAs CHJIA CAMOWNHIYKIINH.

OHeprusi MarHUTHOTO TOJISL KATYIIKHA C TOKOM.

DIEeKTPOMarHuTHOE I0JI€.

TexHuueckre yCcTporucTBa U MPAKTUYECKOE MPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI, AJIEKTPOMATrHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE IEKTPOHHOIO ITy4Ka MarHUTHBIM I10JIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TIOJIAL.

B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuia Amrepa.

JHeiicTBue cuibl JIOpeHIia Ha MOHBI JIEKTPOJINTA.

SIBneHuE NEKTPOMArHUTHON UHAYKLIHUH.

IIpaBuno Jlenna.

3aBUCUMOCTB AJIEKTPOABUKYILEH CHIIBI MHAYKIMHU OT CKOPOCTH U3MEHEHHUS MATHUTHOT'O MIOTOKA.
SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

WccnepoBanue AeCTBUS MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue siBIIEHUS 3JE€KTPOMArHUTHOW WHTYKIUU.

Pasnen 5. KosieGannst 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHmbsle Kojaedoanus

Konebarenpnast cuctema. CBOOOIHBIE MexaHMYeckue KojebOaHus. ['apMoHMUYeckue KoyeOaHUs.
Ilepuon, wacrora, ammuutyaa u (aza koneGanuil. IIpyxuHHBIM MasTHUK. MaremaTHueCKHi
MasTHUK. YpaBHEHHE TapMOHHUYECKUX KoyieOaHuil. IIpeBpamieHue sHEpruu Mpu TapMOHHUYECKUX
KoJIeOaHUsX.



KoneGarenbupiit  koHTYp. CBOOOAHBIE  AJIEKTPOMArHUTHbIE — KOJE€OaHMS B HACAIBHOM
Koie0aTeIbHOM  KOHTYpe. AHAIOTHS MEXKIYy MEXaHMYECKMMH M DJICKTPOMarHUTHBIMH
konebanusamu. Dopmyna Tomcona. 3akoH COXpaHEHHMS SHEPIHMHM B HJCAJIHHOM KOJIEOATEIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxaromux KojebaHusX. BeIHyKIeHHbIE MeXaHn4ecKue Koyebanus. Pezonanc.
BbIHYXIEHHBIE 3JIEKTPOMAarHUTHBIC KOJICOAHUSI.

[lepemennbiii  TOK. CHHYCOWJQJIbHBIA IEPEMEHHBI TOK. MOIIHOCTh TIEPEMEHHOIO TOKa.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpancopmarop. IIpomsBoncTBo, mepegaya W MOTPEOJICHHWE  AIEKTPHUECKOW  DHEPTHUH.
OKOJIOTUYECKME PUCKM TpU NPOU3BOJACTBE 3JeKTpodHepruu. KynapTypa HCIOJIb30BaHUsA
AJIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: NIEKTPUYECKUMH 3BOHOK, I'E€HEpaTop
MIEPEMEHHOT0 TOKa, IMHUU 3JIeKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTeNbHOW CUCTEMBbl (IPYKMHHBIM WJIM MaTeMaTH4YeCKHUM
MasITHUK).

HaGnrogenue 3aryxarmommx KojieOaHu.

HccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJeOaHusl.

OcmorpaMmsl (3aBUCUMOCTH CHJIBI TOKAa M HANpsKEHUs] OT BPEMEHHU) JJISl 3JIEKTPOMAarHUTHBIX
KoJIeOaHUH.

Pe3onanc mnpu mocienoBaTENbHOM COEAMHEHWH PE3UCTOpa, KaTYIIKM WHIYKTUBHOCTH U
KOHJICHCATOpA.

Monens JIMHUY 3IIEKTPONIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJIBIX KOJIEOaHUH rpy3a Ha HUTU OT JUIMHBI HUTU M MacChl
rpysa.

HccnenoBanne NEpeMEHHOrO TOKa B LENU W3 IOCIENOBAaTEIIBHO COCIMHEHHBIX KOHACHCATOPA,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHn4yeckue BOJIHBI, yCI0BHs pacnpocTtpanenus. Ilepuon. CkopocTs paclipoCcTpaHeHHs U IIMHA
BouHBL [lonepeunslie u npooibHbIE BOJIHBL. HTepdepeHuus u audpaxius MEXaHUYECKUX BOJIH.
3Byk. CkopocTh 3ByKa. ['pomMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL.  YCIOBUSL H3JIyd€HUS DJJICKTPOMAarHUTHBIX BOJH. B3anMHas
opueHTtanus BekTopoB E, B, V B anekrpomaruutHoi BosHe. CBOMCTBA 3JI€KTPOMArHUTHBIX BOJIH:
OTpak€HHe,  NpeloMIIeHue,  mnojsApuzauus,  audpakuusa,  uHTeppepeHuus.  CkopocTb
JIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpoMarHuTHHIX BOJIH. [IprMeHeHre 3JIeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUMIBI paguoCBs3U U TeneBUACHU. Paguonokanus.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckne ycTpoWCTBA M NPAKTUYECKOE IPUMEHEHHME: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
yIABTPAa3BYKOBasi [MAarHoCTMKAa B TEXHUKE M MEAMULHHE, pajap, pPaauoONpPUEMHHUK, TEJIEBHU30D,
aHnTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHNUE TONEPEYHBIX U TPOJIOIbHBIX BOJIH.

Konebuomieecs Teno Kak MCTOYHUK 3BYKA.

HaGnronenue otpaxkeHus U MPEOMIICHUS MEXaHUUECKUX BOJIH.

HaGnronenue unrepdepeHnu u qudpakimy MEXaHH4eCKUX BOJH.

3BYKOBOMW PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMITJIMTYIOM U 4aCTOTOU KOJIeOaHUH.
HccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaXEHHUE, IPEJIOMIICHUE, NOJSpHU3aLMs,
mdpaxiys, nHTepdepeHIus.

Tema 3. Onmuxa



I'eomerpuueckas ontuka. [IpsmonnHEHOE pacnpOCTpaHEHUE CBETa B OJHOPOJIHOW cpene. Jlyu
cBera. ToueuHbIl HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue N300paeHMid B IIIOCKOM 3epKaje.
[Ipenomnenue cBeTa. 3aKOHBI MpENIOMIICHHS CBeTa. AOCOJIOTHBIA MOKa3aTeidb MPETOMIICHHS.
ITonHoe BHyTpeHHEE OTpakeHue. [IpenenbHbIi yroil IOJIHOIO BHYTPEHHETO OTPAKEHHUS.
Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro csera. L[Ber.

Cobuparomue u paccenBaromue JUH3bl. ToHKas mmH3a. POKYCHOE PACCTOSIHUE U ONITUYECKasi CUla
TOHKOHM nuH3bI. [locTpoeHne M300pakeHHUd B COOMPAIONINX M paccewBaroNIMX JinH3aX. Dopmyra
TOHKOM JIMH3BL. Y BeIUUEHHE, JaBaeMOe JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BonnoBas onrtuka. Mutepdepennus cBera. KorepeHTHbIe HCTOYHUKH. YCJIOBHS HAONIOACHUS
MaKCHMYMOB U MUHHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cseta. JudpakunonHas pemérka. YcaoBue HaOMIOAEHUS TJIABHBIX MAaKCUMYMOB IPU
MaJeHUH MOHOXPOMATHYECKOI0 CBeTa Ha TU(PPAKIIUOHHYIO PELIETKY.

[Tonspuzanus ceera.

Texnuueckne yCTpoHCTBa M IpaKTUYECKOE NPHUMEHEHHE: OuKM, Jiyna, (oToamnmapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEIECKOIl, BOJOKOHHAsI ONTHKA, TU(QPAKIMOHHAs penIeTka,
TIOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHe, OTpakKeHHE U peroMiieHne ceeta. OnTuueckrue npulopsl.
[TonHoe BHyTpeHHEee oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.

Mopenn MUKpOCKOTA, TEIECKOIIA.

Ha6nronenue narepdepeHiiny crera.

Ha6mronenue qudpaknuu cera.

HaGnronenue aucnepcun ceTa.

[Tony4yeHue cnekTpa ¢ HOMOIIBIO PU3MBI.

[TonydyeHue cekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenune nokazaresns NpeoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crienAJILHOH TEOPHUH OTHOCUTEILHOCTH

['paHunbl  NPUMEHMMOCTH  KJIACCMYECKOM MexaHuku. [locTynaTel cnenuanbHOM — TEOpPUHU
OTHOCHUTEJIbHOCTH: HWHBApPUAHTHOCTH MOJYJIS CKOPOCTHM CBE€Ta B  BaKyyme, [PUHIUI
OTHOCHUTEJILHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U COKPAILEHUE JUIUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b MaccChl ¢ SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTULbl. DHEPrUs MOKOS.

Paznen 7. KBantoBasi pusznka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®ortonsl. opmymna [1nanka cBsi3u sHEPrUU GOTOHA C €r0 YaCTOTONW. DHEPTHUS U UMITYIILC (DOTOHA.
OtkpeiTie u uccaenoanue ¢orodddekra. Onbitel A. I'. CroneroBa. 3akoHbl (oTorddexra.
VYpaBuenue DiiHireliHa 11 poTordexra. «KpacHas rpanuna» Gorospdexra.

JaBnenue ceera. Onbitel [1. H. JIeGenena.

XHUMUYECKOE IEUCTBUE CBETA.

Texnudeckre ycTpoiicTBa W MPaKTUYECKOE MpHMEHEHHUe: (OTodIEeMEHT, (POTOAATUUK, COTHEUHAs
Oarapesi, CBETOIUO.

Jlemoncmpayuu

®oT1o3eKT Ha YCTaHOBKE ¢ IMHKOBOH IIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdeKTa.

Ceerouos.



Conneunas Gatapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmeiTel Pesepdopaa mo paccesHuto o -uactuil. [lmanerapHas Mojaenb
aroma. [loctymatel bopa. W3nyuenue u moryomenne (GOTOHOB MU IMEPEXOe aromMa C OJHOTO
YPOBHS SHEPrUM Ha Apyroil. Buapl ciektpoB. CHEeKTp ypoBHEN 3HEPIHM aTOMa BOJOPO/a.
BounnHoBbie cBOMcTBa yacTull. Bosubl ne bpoitnsa. KopnyckyasspHO-BOJIHOBOM 1yalu3M.
CrioHTaHHOE U BBIHYXJCHHOE U3yYCHHUE.

TexHuueckue ycTpoWCTBa M NPAKTHUUECKOE NMPUMEHEHUE: CHEKTPAJbHBIM aHaiu3 (CHEKTPOCKOII),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Onpenenenne AMMHBI BOJIHBI JIa3epa.

Habnronenue nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

HaGnronenue nuHeiyaToro crexTpa.

Tema 3. Amomnoe s0po

DKCIIepUMEHTBHI, T0Ka3bIBAIOIINE CI0KHOCTh CTpOeHUs sAapa. OTKpbITHE paO0aKTUBHOCTHU. OMbITHI
Pesepdopna mo ompeneneHuio cocrtaBa pajnoakTUBHOro usnydeHus. CpoiictBa anbga-, Oera-,
ramMma-usiydeHus. BausHue paanoakTHBHOCTH Ha )KUBbIE OpPraHU3MBI.

OTtkpbiTHE TTpOoTOHA U HeilTpoHa. HyknonHas mozaens anapa I'eiizenOepra—lBanenko. 3apsia sijpa.
MaccoBoe uncino siapa. M3otormsl.

Anbba-pacnaz. DIEKTPOHHBIM ¥ TO3UTPOHHBIN Oeta-pacmaa. ['amMmMma-usnydenume. 3aKkoH
PaZMo0aKTUBHOTO pacmaja.

DHeprus CBSI3W HYKJIOHOB B sipe. SnepHbie cuitbl. JledekT Macchl sipa.

Snepubie peakunu. Jlenenue u CUHTES €.

Anepubiii peakrop. TepmosimepHsiii cuHTe3. [IpoOaeMbl M TEPCHEKTUBBI SIEPHOU SHEPTETHKH.
DKOJIOTUYECKHUE aCTIEKTHI AIEPHOM SHEPIETUKHU.

DyieMeHTapHbIe YacTullbl. OTKPBITHE O3UTPOHA.

MeTo 11 HAONIOAEHUS U PETUCTPALIUH dJIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaJIbHBIE B3aUMOICUCTBUS. EMMHCTBO r3nyuecKkoi KapTHHBI MUpA.

TexHnueckne ycTpolcTBa M MPAKTUYECKOE MPUMEHEHUE: JTO3UMETp, Kamepa BuibCcoHa, siepHbIil
peakTop, aToMHasi 6omo0a.

Jlemoncmpayuu

Cu€TYMK MOHU3UPYIOIIUX YACTHULI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (GoTorpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Ortanbl pa3BUTHs acTpoHOMUM. [IpUKiIaiHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3anoro He6a. Co3Be3ausi, spKue 3BE3/bI, IUIAHETHI, UX BUTUMOE JBUKCHHE.

Conneynas cucrema.

Connue. ConHeuyHass akTUBHOCTb. Mcrounuk sHepruu ConHua W 3BE34. 3BE3IbI, UX OCHOBHBIE
XapakTEepUCTUKU. JluarpamMmma «CHEKTpajbHbIM KJIAaCC — CBETHUMOCTb». 3BE3Ibl TJIABHOU
MIOCJIEOBATEIBHOCTA.  3aBUCHUMOCTh ~ «Macca —  CBETHMMOCTb»  JUId  3BE31  IJVIABHOM
IIOCJIEOBATENBbHOCTH. BHyTpeHHee crpoeHune 3BE34. COBpEMEHHBIE NPEICTABJICHUA O
IIPOUCXOXKACHUN U 3BoJronnu CoJIHLIA U 3BE3/1. DTambl KU3HU 3BE3L.

Mneunsiii [lyre — nama lanmaktuka. [lonoxenue u nBuwxenue ConHua B ['amaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ObIPHI B sIpax rajJakTUK.

Bcenennas. Pacimpenue Bcenennoil. 3akon Xab6isa. Pasberanue ramaktuk. Teopust bosbiioro
B3pbIBa. PEIMKTOBOE U3ilyueHHE.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6aemMbl aCTpOHOMUH.

Yuenuueckue nabniooenus



HaOmoienust HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHHEM KOMITBIOTEPHBIX TMPUIOKCHUHA IS
OTIpE/ICJICHUs] TIOJIOKEHHsI HEOeCHBIX OOBEKTOB HAa KOHKPETHYIO [aTy: OCHOBHBIE CO3BE3/HUs
CeBepHOTo Noymapus U sipkue 3BE3/bL.

Habmonenus B Teneckon JIynsl, uianer, Mineunoro Ilyru.

O0o0maroniee NoOBTOPEeHUE

Ponp ¢u3uku U acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHMYECKOH, COIUAIBHONW M 3TUYECKOM
cdepax IesITETHHOCTH YEIOBEKa, POJIb U MECTO (M3UKU U aCTPOHOMHH B COBPEMEHHOW HAy4YHOUH
KapTHHE MHpa, poyib (u3uyeckod Teopur B (HOPMUPOBAHMM MPEICTABICHUNA O (HU3UUECKOM
KapTUHE MHUpPa, MEeCTO (DU3MUECKON KapTUHBI MHpa B OOIIEM pSAIy COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX [IPEJCTABICHUN O IPUPOJE.

MexnpeameTHblie CBSI3U

N3yuenne kypca ¢usuku 0OazoBoro ypoBHsS B 11 Kiacce OCYIIECTBISIETCS C  YYETOM
COJIEpKATEIHHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMy MaTEMAaTUKHU, OMOJIOTUH, XUMUH, Teorpapuu
Y TEXHOJIOTHH.

Meoicnpeomemnuvle nousmusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4yHOTO ITO3HAHUS: SIBJIEHHUE,
HaydHbId (pakT, TUMoTe3a, ¢u3NUecKas BEIUYHHA, 3aKOH, TEOpHWs, HAOIIOJCHHUE, DKCIIEPUMEHT,
MOJENUPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHUH, TPUTOHOMETpHUUECKHE (PYHKIMU: CHUHYC, KOCHHYC,
TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIIUU HA OCH
KOOPJMHAT, CJOXXE€HHWE BEKTOPOB, IMPOW3BOJHBIC DJIEMEHTAPHBIX (YHKIHMM, MPU3HAKK TI0JI00Ms
TPEYroJbHUKOB, OIpe/IeieHHE MIIOMAAN IIIOCKUX PUTyp U 00bEMa Ted.

buonoeus: »nekrpuyeckue SBICHUS B JKUBOW TPHUPOJE, KOJeOATENbHBIE IBWKEHUS B JKHBOU
MIPUPO/IE, ONITUYECKHE SIBJICHUS B KUBOUM MIPHUPOJIE, ICHCTBUE paraIlii Ha )KUBBIC OPTaHU3MBI.
Xumusa: CTpoeHHE aTOMOB M MOJIEKYN, KPUCTAJUIMUECKas CTPYKTypa TBEPIBIX TeJ, MEXaHU3MBI
00pazoBaHMs KPUCTATUNIMUECKON PEIIETKH, CIEKTPAIBbHBIA aHAJTU3.

l'eocpagpua: MarHUTHBIE TOJIOCa 3€MJIM, 3aJIe)KM MArHUTHBIX pyd, (oTochEMKa 3eMHOMI
MTOBEPXHOCTH, MPEACKAZAHNE 3EMJIICTPSICEHUM.

Texnonocus: NVHWUM BJIEKTpOIlepesady, TEHEpaTop MEPEMEHHOIO TOKa, JJIEKTPOJBUTATENb,
WHIYKIIMOHHAsA Tie4b, pajap, paauoNpuEMHHK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-mneus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAst OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHET'O OBHIEI'O OBPA30BAHUASA

OcBoenne yuebHoro mpeamera «®dusmka» Ha ypoBHE cpenHero odumiero oOpasoBaHus (06a30BBIN
YpOBEHBb) MOJKHO OO0ECIeYUTh JAOCTHKEHHE CISAYIOUIMX JUYHOCTHBIX, METAlpeIMETHBIX U
MpeIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS yueOHOTO mpeaMeTa «Du3nKay JOJIKHBI OTpakaTb TOTOBHOCTD
U CHOCOOHOCTh OOYYaIOLIUXCS PYKOBOJCTBOBATbCA C(HOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHMEHTAlMi, T[O3UTUBHBIX BHYTPEHHUX YyOEXKJIEHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM LIEHHOCTSAM POCCHICKOTO OOIIEeCcTBA, paclIMpeHNe KUIHEHHOTO
ONBITA U ONBITA JIEATEIBHOCTH B MPOLIECCE peaTnu3alid OCHOBHBIX HAINPABICHUN BOCIUTATEIbHOMN
JESATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaxIaHCKOro BOCIIMTAHUS:

cOpPMUPOBAHHOCTh TPAXKAAHCKON MO3UIUU OOyUaIOUIErocs Kak aKTUBHOTO M OTBETCTBEHHOIO
YJieHa POCCUICKOTO 00I1IeCTBa;

MPUHATHE TPAJIUIIMOHHBIX 00I[EYeTOBEYECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX [IEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JEATEIHbHOCTh B MHTEpEcax rpakJJaHCKOTO 00I1ecTBa, y4aCTBOBATh
B CaMOYIpaBlIEHUU B 00pa30BaTeNbHON OpraHu3aIiy;

YMEHHE B3aMMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUU C MX (PYHKUUAMH U
Ha3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJOHTEPCKON JEATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAXKIAHCKON UICHTUYHOCTH, MaTPHOTU3MA;



[IEHHOCTHOE OTHOIIEHHE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTIDKEHHSIM POCCHUHCKHX YUEHBIX B
obnactu (pU3UKU U TEXHUKWY;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO TIOBEJICHNUS;

CMOCOOHOCTh OILIGHWBATh CHUTYAaLUMI0O M TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JCSITEIHHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3cTeTH4eCKOro BOCIUTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKJIIOYas ACTETUKY HAY4YHOIO TBOPYECTBA, IPUCYILErO
¢bu3nveckoit Hayke;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpEC K pas3iauuHbIM cepaM NpoQecCHOHATBHON NEATENHHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢u3MKOM M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HaHHBIM BbIOOp Oynymed npodeccun u
peann30BBIBaTH COOCTBEHHBIE JKU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHIO W CaMOOOpa30BaHUIO B o00nacTH (U3UKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) IK0JI0rHYECKOT0 BOCTIUTAHHUSI:

cOPMUPOBAHHOCTh ~ AIKOJIOTUYECKOW  KYJIbTYpPhl,  OCO3HAHME  IJIOOAJBHOTO  XapakTepa
9KOJIOTMYECKUX MPOOIIEM;

IJIAHUPOBAHUE M OCYILECTBJICHUE IEHCTBUH B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHMS IIeJIei
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA,

paciivpeHue OMbITa JESITeNbHOCTH SKOJOTMYECKOW HaMNpaBiICHHOCTH Ha OCHOBE HMMEIOIIHUXCS
3HaHUN N0 PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
(bM3UYEeCKOi HAYKH;

OCO3HAHHE IICHHOCTHM HAy4YHOH JeATEIbHOCTH, TOTOBHOCTH B TMIPOLIECCE H3YUYEHHS] (PUIUKU
OCYILIECTBJISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESTeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.
METAINIPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

Ba3oBrble Jornyeckue 1eMcTBUSA:

CaMOCTOSITENILHO (POPMYITHPOBATEH M aKTYAIU3UPOBATH IPOOIIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPEEIATh 1NN JesITeIbHOCTH, 3aJ]aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3NYECKUX SBICHUSIX;
paspabaTeiBaTh IUIaH peuieHUs MpoOjeMbl ¢ Y4YETOM aHallu3a HMEIOLIUXCA MaTepHalbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM, OLICHUBATH
PHUCKHU TOCIIEACTBUI NESTEIbHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pPabOTy B  YCIOBUSIX PEAIbHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX MPOOIeM.

Ba3oBble uccienoBareibckue 1eiCTBUS:

BIIIETh HAYYHOI TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSIMU U METOJaMU (PU3HUECKON HAYKH;
BIIJIETh HABBIKAMHU Yyue€OHO-HMCCIIEIOBATENBCKOM M MPOEKTHON NIEATENIBHOCTH B 00nacTu (hU3UKH,
CMOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELIeHUs 3ajay
(bU3MYECKOTO COJIepKaHUs, TPUMEHEHHIO Pa3INYHBIX METO/I0B TIO3HAHMS,

BIIAJIETh BUAAMH JEATEIHHOCTH IO TIONYYEHUIO HOBOTO 3HaHHUA, €ro HHTEpHpeTalu,
MpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3NIUYHBIX YUEOHBIX CUTYAlUAX, B TOM YHCIIe TIPU CO3JaHUU
y4eOHBIX MPOEKTOB B 001aCTH (DU3HKH;

BBISIBIISITh MIPUYMHHO-CJICICTBEHHBIE CBS3M M aKTYaIM3UPOBATH 3a/1a4yy, BBIABUTATH TUIOTE3y €&
pelIeHNs, HaXOAUTh apryMEHTBI JJIsl I0Ka3aTeIbCTBa CBOMX YTBEPKICHUH, 3ajaBaTh MapaMeTphl U
KPUTEPUHU PEILICHUS;

aHAIIM3UPOBATh IMOJIyYEHHBIE B XOJE PEIICHHUs 3aJa4dl Pe3yIbTaThl, KPUTHUECKHA OIICHWBATH HUX
JOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;



CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4X B 00pa30BATEIbHOMN IEATEILHOCTH, B TOM YHCIIE
IIPU U3YYCHUU (DUBUKH;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUUYECKYIO 001aCTh )KU3HECATEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIE UJICH, TIPEJIaraTh OpUrHHAIbHBIC TOAXOAbl U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]auH, JOMYCKAIOIINE albTePHATUBHBIE PELLICHUSI.

Pa6ora ¢ undopmanmueii:

BIIJICTh HABBIKAMU IMOJy4eHUS WH(MOPMAUU (GU3NICCKOTO COJCPKAHUS M3 MCTOYHUKOB PA3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYLIECTBIISITh IOUCK, aHalM3, CUCTEMAaTU3alMI0 M HHTEpIpEeTaIiio
nH(OPMALIUN PA3TMYHBIX BUIOB U (OPM TIPEICTABICHUS;

OILIEHUBATh JJOCTOBEPHOCTbh HH(POpPMALIHH;

WCIIONb30BaTh CPEJACTBA WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTMM B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OPraHU3AIllMOHHBIX 3a7ad C COOJIOJIeHHEeM TpeOOoBaHUI
SPrOHOMHUKH, TEXHUKM O€30MaCHOCTH, TMTHEHBI, pecypcocOepeKeHusi, MPaBOBBIX U 3TUYECKUX
HOPM, HOPM UH(OPMAIIMOHHON O€301TaCHOCTH;

co37aBaTh TEKCThl (U3UYECKOTO COJAEPKAHMUS B PazIUYHbIX (opMarax C y4y€TOM Ha3HAYCHUS
vHpOpMAIlUM H 1EJIEBOM ayauTOPHH, BBIOMpas ONTHUMAIbHYIO (QOPMY TPEACTABICHUS |
BHU3yaJIHM3aIiu.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

OCYILIECTBJIATH OOIIEHNE Ha YpOKaX (U3UKHU U BO BHEYPOUHOU NESATENbHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYAIlui U CMSATYAaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;
MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHJHOW U WHIUBUIyaJIbHON PaOOTHI;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUH C Y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MIPUHUMATD 11eJId COBMECTHOM JIEATEIIbHOCTH, OPraHU30BbIBaTh U KOOPAUHHUPOBATH ACUCTBUS MO €€
JNOCTHKEHHUIO: COCTABJIATH IUIAH JCHCTBHIA, pacnpeAessTh poJid ¢ y4€TOM MHEHHI YYacTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM pabOTHI;

OIICHMBAaTh KAaueCTBO CBOEro BKJaJa M KaXJIOTO yYyaCTHHKAa KOMaHIbl B OOHIMIl pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM,

mpeaiaraTb HOBBIE MPOEKTHI, OIEHUBATh WJAEH C TO3UIMM HOBHU3HBL, OPHUTHHAJILHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETMYECKOE IOBEACHHUE B PA3JIMYHBIX CUTYalMUsIX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUe, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanmsi:

CaMOCTOSITENILHO OCYIIECTBIISTh TTO3HABATENBHYIO IEATEIHHOCTh B 00J1aCTH (DPU3UKH U aCTPOHOMUM,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATh TUIaH PElIeHUs] PACUETHBIX U KaUeCTBEHHBIX 3a]1a4, MJIaH BBITOJHEHUS
MPAKTUYECKOH paboThl ¢ Y4€TOM MMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH H
MPEeANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYAIIHIM;

pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANOYTCHUH;

JieNiaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a PEIICHHUE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOcTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO JPYAULUMU B o00OMacTu (PU3NKHU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCHTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEISIM;

BIIQJIETh HaBBIKAMH TMO3HABATEIbHON pe(IEKCHH KaK OCO3HAHMUS COBEpIIAEMbIX ACUCTBHIA U
MBICIUTENbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

MCIO0JIb30BaTh MPUEMBI pe(DIIEKCHU ISl OLIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHUS;



YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATDH PEIICHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTBI IPYTHUX MPU aHAIHU3E PE3yJIbTaTOB ACITCILHOCTH;

MPUHUMATH ce0sl, IOHUMAas CBOU HEJOCTATKH M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTyMEHTBI IPYTHUX MPU aHAIHU3E PE3yJIbTaTOB ACITCILHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIIUOKH.

B mporecce nocTrkeHHs TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS TIPOTPaMMBbI TI0 (U3HKE JJIsT YPOBHS
cpenHero o0miero oopazoBaHusi y 0Oy4aronInXcsi COBEPIUICHCTBYETCS AMOIIMOHATBHBIA UHTEIIEKT,
Mpenoaralmuil ChOpMUPOBAHHOCTH:

CaMOCO3HaHMS, BKIIOYAIOUIETO CHOCOOHOCTh MOHMMATh CBOE SMOIIMOHAILHOE COCTOSHHUE, BHJIEThH
HaIPaBJICHUS Pa3BUTHUS COOCTBEHHON IMOIIMOHAILHOU c(hephl, OBITh YBEPCHHBIM B cebe;
CaMOpEryJIMPOBAHUS, BKIFOYAONIECIO0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBEJICHHE, CIOCOOHOCTh aIallTUPOBATHCS K SMOIMOHATIBHBIM U3MEHECHHUSM U MPOSIBJISATH THOKOCTB,
OBITH OTKPBITEIM HOBOMY;

BHYTPEHHEH MOTHWBAIINH, BKJIFOYAIONIEH CTpEeMIICHHWE K JIOCTHDKCHHUIO TSI M YCIIeXY, ONTHMH3M,
WHUIMATUBHOCTh, YMEHUE JICHCTBOBATH MCXOJIS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHMMATh 3MOIMOHAILHOE COCTOSHUE JIPYTHX, YUUTHIBATH
€r0 MPH OCYIIECTBICHUH OOIIEHHS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHUIO;

COIMAJILHBIX HABBIKOB, BKITFOYAIONINX CIIOCOOHOCTH BHICTPAUBATH OTHOIICHUS C JPYTUMH JIFOJIbMH,
3a00THTHCSI, TPOSIBIIATH MHTEPEC H pa3perraTh KOH(PIUKTHI.

MNPEJIMETHBIE PE3YJIbTATHBI

K xonity oOyuenus B 11 kJjacce nmpejMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXaTh
C(OPMHUPOBAHHOCTD y O0OYUAFOIINXCS YMEHUH:

JEMOHCTPUPOBATh HA TIPUMEpax PoJib U MeCTO (U3UKH B (DOPMHUPOBAHHH COBPEMECHHON HAyIHOM
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOUN TEXHHUKH W TEXHOJIOTHH, B MIPAKTHYCCKON JIEATEITBHOCTH
JO/IeH, TIETTOCTHOCTh U €IMHCTBO (PU3NIECKOI KapTHHBI MUDA;

YYUTBIBATH TPAHUIBI IPUMEHEHUS M3YYCHHBIX (PH3MUECKUX MOJICNICH: TOUCUHBIH AJIEKTPHUCCKHHA
3apsij, Jiyd CBETa, TOUYCYHBIH HCTOYHHMK CBETa, sAepHAs MOJENb aroMa, HYKIOHHAs MOJIENb
aTOMHOTO si/Ipa MPH pereHNH GU3NICCKUX 3a/1a4;

pacrio3HaBaTh (pu3Mueckue sBICHUS (TIPOIECCHI) W OOBICHATH HMX HA OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKA W KBAHTOBOHM (H3MKH: DIIEKTPUYECKash MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XAMUYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aMMOJCWCTBHE MAarHUTOB, OSJCKTPOMAarHUTHAs
WHAYKIWS, JCWCTBUE MArHUTHOTO TIOJS Ha MPOBOJAHHUK C TOKOM U JBWXKYIIUHCS 3apsj,
AIIEKTPOMArHUTHBIE KOJICOAHMsI W BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHHE CBETA, OTPaKEHHE,
npejoMiIeHue, uHTepdepeHus, audpakmus ¢ TOJsApH3alUs CBETa, JUCIEPCHs CBETa,
dotornekrpuueckuii dpdext (PportodrddexT), cBeTOBOE aBICHUE, BO3HUKHOBEHHE JMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! U UCKYCCTBEHHAS PaTHOAKTUBHOCTH;

ONKCBHIBATH W3yYCHHBIC CBOWCTBA BemIecTBAa (DJICKTPUYECKUE, MArHUTHBIC, ONTHUYECKHUE,
AJIEKTPUYECKYIO TMPOBOJMMOCTh Pa3IMYHBIX CPEI) U AJICKTPOMArHUTHBIC SIBJICHHUS (IPOIIECCHI),
UCTIONB3ysl (PU3MUECKUE BEIMYUHBL: OJJICKTPUUSCKUE 3apsij, CHUjla TOKa, JJIEKTPHUYECKOE
HaNPSHKCHHUE, JICKTPUYECKOE CONMPOTHBIICHHE, PA3HOCTh MOTEHIMAJIOB, AJICKTPOABIDKYIIAS CHJIA,
paboTa TOKa, WHIYKIUS MAarHUTHOrO Tojs, cwia Awmmepa, cwia JlopeHIla, MHIYKTHBHOCTh
KaTyIIIKH, SHEPTUs 3JCKTPUYECKOTO M MArHHTHOTO TIOJICH, MEpUOoJl M YacToTa KojecOaHWi B
KoJIe0aTeIbHOM KOHTYpE, 3aps] M CHJIa TOKa B IPOIECCe T'APMOHUYECKUX DIICKTPOMArHUTHBIX
KoneOaHuif, (OKYyCHOE pacCTOSHHE U ONTUYECKas CHUJlla JIMH3BL, TPH OMHCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI UCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS M €AMHUIIBI, YKa3bIBATh
(hopMyIbl, CBSI3BIBAIONINE JaHHYIO (PU3MUECKYIO BETUYHUHY C IPYTUMH BEIMYMHAMU,

OTIMCHIBATh W3YYCHHBIE KBAHTOBBIE SIBIICHUS U MPOLIECCHI, HCMOIb3yd (U3UUYECKUE BEIHMYUHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI U YacTOTa CBETA, SHEPTUS M UMITYIbC (DOTOHA,
MepHoJ| TOoJypachaaa, dHEPrus CBSI3U aTOMHBIX SJep, MPU OMUCAHUHM MPABHIBHO TPAaKTOBATH
(bu3MUECKUi CMBICT HCIIOIBb3YEMBIX BEIHUWH, X 0003HAUYCHHUS U €IMHUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBSI3BIBAIOIINE JIAHHYIO (DM3MUECKYIO BEIWYMHY C IPYTMMH BEJIMYMHAMH, BBIYHCISATH 3HAUYCHUE
(bu3MUECKON BEIUYUHBL;

aHAIIM3UPOBATh (PU3NYECKUE TPOIECCHl U SBJICHUS, UCTONB3Ys (PU3NUECKUE 3aKOHBI M MPUHIIHIIHL:
3akoH OMa, 3aKOHBI MOCIIEOBATEIBHOTO M MapajuIeNbHOTO COEIWHEHUS MPOBOJHUKOB, 3aKOH



Jxoyns—JleHna, 3aKOH 3JEKTPOMArHUTHOW MHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PaclpoCTpaHEHHS
CBETa, 3aKOHBl OTPAKEHHsI CBETA, 3aKOHBI IPEJIOMJICHUS CBETa, ypaBHEHHWE OWHINTEHHA IS
doTorddekra, 3aKOH COXpAHEHHUs SHEPTHH, 3aKOH COXPAHEHHUS WMITYJIbCA, 3aKOH COXpPaHCHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHHs MacCcOBOrO 4Hcia, NocTynatel bopa, 3akoH
palMOaKTUBHOTO pacmazna, MIpU OSTOM pPa3IUyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOE BHIPAKECHUE U YCIOBHS (TPaHHULIBI, 00JIACTH) TPUMEHUMOCTH;

OTIpEeNIeNATh HANpaBJICHHE BEKTOPAa HMHIYKIMM MarHUTHOTO TMOJS TPOBOJHHKA C TOKOM, CHIIBI
Awmriepa u cuisl Jlopenna;

CTPOUTH U OIMCHIBATh N300pakKEHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;
BBITIOJTHATE ~ OKCIIEPUMEHTHl 110 HCCICIAOBAHUIO (U3WYECKHX SBICHHA W  TPOLECCOB C
WCIOJIb30BAHMEM TPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPHU 3TOM (hopMyarpoBath npobieMy/3aaaqy
U THUIOTE3y Y4eOHOTO SKCIEpUMEHTa, cOOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pyIOBaHHS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TPSMbIE M KOCBEHHBIE W3MEpEHUs] (U3NYECKUX BEIWYHH, NPU STOM BBIOHpAThH
ONITUMAIILHBIA CIIOCOO M3MEPEHUS] W HCIIOJIb30BaTh M3BECTHBIE METOJBl OIEHKH MOTPENIHOCTEH
U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCUMOCTH (DM3WYECKUX BEIMYUH C WCIOJIB30BAHHWEM MNPSIMBIX HW3MEPEHUH: TMpH
9TOM KOHCTPYHpPOBATh YCTaHOBKY, (PUKCHpPOBAaTh pE3yJIbTaThl MOJYYCHHOH 3aBUCHMOCTH
(GU3NYEeCKNUX BEJTMYMH B BHJIE TAOJIHUI] ¥ TPadUKOB, A€TaTh BEIBOJIBI IO pe3yabTaTaM UCCIIETOBAHMS,
coOmoIaTh mpaBuia 0E30MacHOTO TpyJda MPH MPOBEACHWU HWCCIEIOBAaHWI B paMKax ydeOHOTO
OKCTIEPUMEHTa, y4eOHO-HCCIIEOBATENBCKOM ¥ TIPOCKTHOM JEATENIbHOCTH C HCIOJIh30BaHUEM
M3MEpPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacdyETHBIC 3aJaud C SIBHO 3aJaHHON (U3UYECKON MOJENbI0, MCHOIB3YS (hU3HIecKHe
3aKOHBI M TPUHIUIIB, HA OCHOBE aHAM3a YCIOBHS 3aJadd BBHIOMPATh (U3UYECKYIO MOJIEINb,
BBIIENATh (DU3MUYECKHE BEIMUYMHBI U (OPMYIbl, HEOOXOOUMBIE A €€ pelIeHHs, MPOBOIUTH
pacu€Thbl ¥ OLIEHUBATh PEAIbHOCTD MOJIy4€HHOIO 3HaU€HUs! (PU3NUECKON BETUUHMHBI;

pemaTb KayeCTBEHHBbIE 3aJaud: BBICTpauBaTh JIOTUYECKM HENPOTHBOPEUMBYIO  LIEMNOUYKY
paccyKJeHU ¢ ONIOPOH Ha N3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKHUE SBJICHUS;
UCIOJb30BaTh NPU PELICHUH Y4eOHBIX 3a/a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJOTHH JUIs
MIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAMM U IPEACTaBICHUs y4eOHOM M Hay4dHO-NOMYJSPHOMN
nHGOpMalLKH, OJYYEeHHON U3 PA3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOJIy4aeMYyIO
nHpopMaIuo;

OOBSICHATH IPUHIMIIBI ICHCTBUS MaIllMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB, pa3jinyaTh YCIOBUS
ux 6€3011aCHOTO MCII0JIb30BaHMsI B TOBCEJHEBHOM XKHU3HU;

IPUBOAUTH MPUMEPHI BKJIA/la POCCUMCKUX M 3apyOeXHbIX YUYEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BsSICHEHHUE MTPOLIECCOB OKPYXKAIOILEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETHUECKHE 3HAaHUS 1O (U3MKe B IOBCEIHEBHOW >KU3HU sl OOECHeueHMs
0€30I1aCHOCTH IpU OOpallleHuu ¢ NpudbOpaMu M TEXHUYECKUMH YCTPOMCTBAaMH, Ul COXpaHEHUs
3JI0pOBbsI U COOJIFOJICHUS HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKpYXarollel cpene;

paloTath B IpylIe ¢ BHIIOJIHEHUEM Pa3IMYHBIX COLMAIbHBIX POJIEH, IJIAHUPOBATH PAOOTY IPYIIIBI,
palMoOHAIBHO paclpesieniaTh OO0A3aHHOCTH U IUIAHUPOBATh JAEATENILHOCTh B HECTaHJIAPTHBIX
CUTyallUsiX, aJIeKBaTHO OLIEHUBATh BKJIAQJ KaXJOIO M3 YYaCTHUKOB TIpYyNIbl B pelIeHHUE
paccMaTpuBaeMoil poOIEMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KVIACC
KounuecTBo yacos DJIEeKTPOHHbIE
Ne n/m | HaumeHoBaHuUe pa3/iesioB U TeM (uudposbie)
NPOrpaMMmblI Bcero Komrpoaeuete | Ipaktirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
Paznea 1. JIEKTPOJAMHAMUKA
11 MaruutHoe nose. DIeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
WHJTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue 1 JIeKTPOMarHuTHBIE 5 1 bubnuoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuorexa LIOK
23 Ok 10 3 https://m.edsg).ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCHUTEJLHOCTH

31 OCHOBBI cIEMATIBHOW TEOpUHU 4 1 bubnuorexa [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [JOK
4.1 DJIEeMEHThI KBAaHTOBOW ONITUKHU 6 https://m.eds00.ru/7f41c97¢
bubnuoreka [JOK
4.2 CrpoeHue atoma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE A/pO > https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15
Pa3nea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
5.1 DeMeHTBl aCTPOHOMUHU U aCTPOU3UKU 7 1 bubmorexa LHOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 7
Paznen 6. OBOBIIAIOIUIEE IIOBTOPEHUE
bubmmoreka [{OK

6.1 OGobmatomee nosTopenue 4 https://m.edscﬂ).ru/7f41c97c

Hroro no pazneny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 68 4

MOYPOYHOE IIVIAHUPOBAHHUE

11 KJIACC

No KoJunyecTBo yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTpoabnbie | IlpakTuueckue o0pa3oBaTe/bHbIE

n/n Bcero U3yYeHUst

padoTbI padoThI pecypchl

[TocTostHHBIC MAarHUTHI U UX

1 B3auMoOelicTBHE. MarHUTHOE II0JIE. 1 bu6mmoreka [IOK
Bekrop maruuTHO# MHAYKIUH. JINHIN 06.09.2023 | https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIUH
MaruauTHOE TI0J1€ MPOBO/IHAKA © TOKOM. Bubmiorexa [[OK

2 Omsit Ipcrena. Baanmoericraue 1 07.09.2023 | https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM

3 JlabopaTopHas pabota «3ydenue 1 1 bubnuoreka [JOK
MArHUTHOTI'O TIOJISI KATYIIKH C TOKOM) 13.09.2023 | https://m.edsoo.ru/ff0c98fe
JleiicTBMe MarHuTHOTO IIOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuia Ammepa. BuGnuotexa LIOK

4 JIa“6 oparopuaz padota «Hccnenosanue 1 1 14.09.2023 | https://m.edsoo.ru/ff0c9ac0
JICHCTBUS MOCTOSSHHOTO MarHUTa Ha
paMKy ¢ TOKOM»
JlericTBe MarHUTHOTO MOJISA Ha Bu6muorexa LIOK

S ABHAYTLYIOCH SAPFDKCHIYIO TACTHILY. ! 20.09.2023 | https://m.edsoo.ru/ff0c9df4
Cuna Jlopennia. Pabota cumsl Jlopenia

6 DOnekrpoMarHuTHas UHAYKIMs. [lotok 1
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BEKTOpa MarHuTHoU uuaykuuu. J/C
MHIYKLIHU. 3aKOH JIEKTPOMAarHUTHOM
nHaykuuu Papanest

21.09.2023

Jlaboparopras pabota «VcciienoBanue
SABJICHUS E)JICKTpOMaFHI/ITHOI\/JI
VHITYKIIUW

27.09.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NunyKTUBHOCTB. SIBIEHUE
camouHaykiuu. JJ1C caMOMHTyKITUY.
DHeprusi MarHuTHOTO TIOJIS KaTYIIKU €
TOKOM. DJIEKTPOMAarHuTHOE I0Jie

28.09.2023

bubmmoreka [{OK
https://m.edso0.ru/ff0ca600

TexHnueckue ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
AJIEKTPOMArHMTHI, JIEKTPOBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHII,
WHJYKIMOHHAs I1eYb

04.10.2023

10

O6o0matomuii ypok «MarHuTHOE moJe.

SHGKTPOMaFHI/ITHaH HHAYKIOHSD)

05.10.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padoTa o Teme
«MarsuTHoE€ noJje. DJIEKTPOMarHuTHast
WHTYKITUS

11.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBo0OogHBIE MEXaHNYECKUE KOIeOaHMs.
I"apmonMUeckre KojaeOaHus.

YpaBHEHHE TAPMOHHYECKHUX KOJICOaHHUH.

[IpeBpaienue sepruu

12.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas padota «MccnenoBanue
3aBHCHMOCTH TEpHO/Ia MAJIbIX
KoJiebaHuil Tpy3a Ha HUTHU OT JJTUHBI
HUTHU U MaCChI Tpy3a»

18.10.2023

14

Konebarenbubid koHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHBIE KOJeOaHus B
UJeanbHOM KOJIeOaTeIbHOM KOHTYPE.
AHAIOTHUS MEXy MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMU

19.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPruM B UICATHHOM KOJIeOaTeTbHOM
KOHTYpE

25.10.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ch9c4



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxarommx
Kosiebanusax. BeiHyXIeHHbIE
MexaHHueckue kojebanus. Pesonanc.
BbIHYX/IEHHBIC AJIEKTPOMArHUTHBIC
KoJIeOaHHS

26.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemenHbIn TOK. CHHYCOUJAIbHBIN
MepEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTY/AHOE U
JIEMCTBYIOLIEE 3HAYEHUE CHIIBI TOKA U
HaIpsKEHUs

08.11.2023

bubmmoreka [{OK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponssoacTso,
nepeaya u norpedaeHne
ANEKTPUYECKON SJHEPTUU

09.11.2023

19

Y CTpOUCTBO U MPAKTHUECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa, JTMHHUI
ANeKTpoIepesayd

15.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
AIIEKTPOIHEPTHH B MOBCEAHEBHOU
KU3ZHU

16.11.2023

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpocTpaHeHus U JAJIMHA BOJHBI.
[TonepeyHsie ¥ MPOIOIbHBIE BOJTHBI

22.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CkopocTs 3ByKa. ' poMKoCTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa

23.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DNeKTpOMarHUTHbIE BOJHBI, UX
CBOMCTBA U CKOpOCTh. [1Ikana
AJIEKTPOMArHUTHBIX BOJIH

29.11.2023

bubnuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIUIIBI PaAUOCBA3U U TEIECBUACHUS.
PazButue cpencrs cBs3m.
Pagnomoxanus

30.11.2023

25

KonTtponsnas padora «Konebanus u
BOJIHBD)

06.12.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpsamonurHenHOE pacpoCTpaHEHUE

bubmuoreka [JOK

26 CBETa B OJIHOPOJIHOH cpene. Toueurbili 07.12.2023 | https://m.edsoo.ru/ffocd350
HWCTOYHHUK cBeTa. JIyd cBera
| e e S e BuSorsa 10K
- 110¢CTP P 13.12.2023 | https://m.edsoo.ru/ff0cd4e0
TUTOCKOM 3€pKajie
IT T
28 B5;;)OGTIEZEH06T;?$:HI/IeOJI_I[{s:I{eJII)HI,H/I“ bubmorexa [TOK
' 14.12.2023 | https://m.edsoo.ru/ff0cd76
YTOJI MIOJTHOTO BHYTPEHHETO OTPAKEHUS
29 JlabopaTtopHnast pabota «3mepenue bubnuoreka [JOK
MOKAa3aTelisl MPEIOMIICHUSI CTEKIIa 20.12.2023 | https://m.edsoo.ru/ff0cd67a
o | o Hocmocmt nfpeneni BuGorea 10K
- “POpMY. - 21.12.2023 | https:/m.edsoo.ru/ff0cdd1e
YBenu4ueHue JuH3bI
31 JlabopaTtopHas pabota «lccnenoBanne
CBOMCTB M300paKeHUH B JIMH3AX) 27.12.2023
Hucnepcus cBeta. C0XHBIN COCTaB
30 oemoro cBera. LIet. JJaboparopHas
paborta «Habmroaenue aucrnepcun 28.12.2023
CBETa»
33 HNutepdepennus ceeta. udpakmms bubnmuoreka [JOK
cera. JludpakironHas pemeéTka 10.01.2024 | https://m.edsoo.ru/ffOced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnmuoreka [JOK
[Monspuzanus ceTa 11.01.2024 | https://m.edsoo.ru/ffOcfO2e
35 OnTuyeckue MpuOOPhI M YCTPOUCTBA U
yCIOBUS UX 0€30MacHOTO TPUMEHEHUS 17.01.2024
o | Lo nEcaec e B LOK
‘ Y H 18.01.2024 | https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIILHOCTH
| Sueomemocn e B 10K
8 p patt 24.01.2024 | https://m.edsoo.ru/ffOcfa42
JUTAHBI
SR A — BuGmorena L1OK
’ 25.01.2024 | https://m.edsoo.ru/ffOcfc68

HUMITYJIbCOM. 9Hepr1/1$1 ITOKOs



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

Kontponsnas padora «OnTuka.

bubmuoreka [JOK

39 OcHOBBI CHICUHMANLHOM TeOpHH 31.01.2024 https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®ortonsl. opmyna [1nanka. Jneprus u bubnuorexa [JOK
UMITYJIbC HOTOHA 01.02.2024 | https://m.edsoo.ru/ff0cfel6
a1 OTKpBITHE U UCCIIEIOBAHNE bubnuorexa [JOK
dorordpdekra. OnbiThl A. I'. Croneroa 07.02.2024 | https://m.edsoo.ru/ffOcffcd
KOHBI (poT KTa. BHCHU
42 %zll/ﬁfmTeI?}Ija(;?Iq;q)qi:OTSB(;)]@I@):KT:. ) bubmmorexa [TOK
08.02.2024 | https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» poroaddexra
43 Hasnenue ceera. Onbrtel [1. H. bubnuoreka [JOK
JleGenieBa. XuMHUYECKOE JICHCTBUE CBETA 14.02.2024 | https://m.edsoo.ru/ff0d04a6
TexHnueckue ycTpoicTBa u
44 MIPaKTUIECKOE TPUMEHEHHE:
(dhoTodeMeHT, (HOTOIATINK, COTHEUHAS 15.02.2024
Oarapesi, CBETOINOT
45 Pemrenue 3aga4d mo reMe «DJI€MEHTHI bu6mmoreka [IOK
KBAHTOBOM OITHKH 21.02.2024 | https://m.edso0.ru/ff0d0302
o | Do o T Ot B LOK
22.02.2024 | https://m.edsoo.ru/ff0d091a
[1nanerapHast MOJeslb aTOMa
bu6mmoreka [JOK
47 HMocrynatst bopa 28.02.2024 | https://m.edsoo.ru/ff0dOafa
W3nyuenue u noruomienre GoToHOB
48 HpI/I};'IqCpeXO,HC aTOM;H c oz[H(()ll)"o YPOBHS bubmmorexa [IOK
N 29.02.2024 | https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Ipyroi. Buasl criekTpos
BosHoBrle cBorcTBa yactuil. BoaHEBI 1€
49 Bbpouns. KopnyckynsipHO-BOJIHOBOU bubnnorexa [JOK
nyanu3M. CIIOHTaHHOE U BBIHY)KJICHHOE 06.03.2024 | https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHUe
o | pemepsMTGET T Buorra LOK
07.03.2024 | https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TYYCHHUS
51 CeorictBa anbda-, 6era-, raMmma-
u3iydeHus. BiusiHue paaroakTHBHOCTH 13.03.2024



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

Ha JXUBbIC OPraHU3MbIL

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anba-pacna.
DNEKTPOHHBIM U MO3UTPOHHBIW OeTa-
pacnaz. I'aMma-u3inydeHue

14.03.2024

bubmuoreka [JOK
https://m.edsoo0.ru/ff0d1162

53

DHeprus CBA3M HyKJIOHOB B sifIpe.
SAnepHble peakuuu. fnepHbIM peakTop.
[TpoGeMbl, MEPCIEKTUBHI,
JKOJIOTHYECKHE ACTIEKTHI SIICPHON
SHEPIreTUKHU

20.03.2024

bubmmoreka [{OK
https://m.edso0.ru/ff0d1356

54

DOnemeHTapHble yacTUIIbl. OTKpPBITHE
MO3UTpOoHA. MeTo 1l HAOTIOICHUS 1
PErucTpanyu 3JEMEHTAPHBIX YaCTHUL.
Kpyraeiit ctosn «@yHnameHTanbHbIe
B3anmMoJieucTBUS. EnMHCTBO
(bu3nyecKoil KapTUHBI MUpa»

21.03.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B€3aH0T0 HeOa. Co3Be3nus, spKue
3BE3/Ibl, INIAHETHI, UX BUAUMOE
nBrkenne. CoaHeyHas cHCcTeEMa

10.04.2024

56

Counnie. CoHeuHass aKTUBHOCTD.
Hctounuk sHeprun CoJiHIla U 3BE3]T

11.04.2024

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHUKHU.
3BE3/1bI IVIABHOM MIOCJIEI0BATEIBHOCTH.
Buyrpennee crpoeHue 3BE3/1.
CoBpeMeHHbIE TPEICTABICHUS O
MIPOUCXOXKACHUH U 3BoJronnu CoJIHLIA U
3BE3]

17.04.2024

58

Mineunbin [Iyre — Hama [Manakruka.
[Tonoxenue u nuxkenue ConHua B
l'anaktuke. ['amaktuku. YepHbie ABIPHI
B s/Ipax rajJjakTUK

18.04.2024

59

Bcenennas. Pa30Oeranue rajakTuk.
Teopus boussmoro B3peiBa. Penukrosoe
u3iydeHue. MeraranakTuka

24.04.2024

60

HepeI_HCHHLIC Hp06J'ICMBI ACTPOHOMUU

25.04.2024



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

61

KonTpomnpHas padora «IeMeHTHI
ACTPOHOMHMH U acTPO(UIUKI

08.05.2024

62

O6o6maromuii ypok. Ponb pusuku u
ACTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COLIMAIIBHOM 1
ITHYECKOH cdepax esTeIIbHOCTH
YeJIOBEKa

15.05.2024

63

O6o06maromuii ypok. Pois 1 Mecto
(U3HUKN ¥ aCTPOHOMHH B COBPEMEHHOM
Hay4YHOW KapTHHE MHpa

16.05.2024

64

O6o6maromuii ypok. Ponb ¢pusndeckoit
TeOpuu B HOPMUPOBAHUU
MPEACTABICHUHN O PU3NIECKON KapTHHE
MuUpa

22.05.2024

65

O6o6maromuit ypok. Mecto
¢uznyeckoil KapTUHBI MHpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEACTABICHUN O IPUPOJE

23.05.2024

66

Pe3epBHbIil ypok. MarHuTHOE MOJIE.
DneKTpOMarHUTHAsI UHYKIIHSI

29.05.2024

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHeIHaIbHOM TeOPUH OTHOCUTEILHOCTU

30.05.2024

68

Pesepnsrii ypok. KBantoBas ¢usuka.
DeMEeHTbl aCTPOHOMUU U aCTPOPU3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJJUYECKOE OBECIHHEYEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

» ®usuka, 11 kmace/ Mskumes ['.J1., Byxosues b.b., Yapyrun B.M. nox penakuueii [laphentreBoit
H.A., Akmonepnoe obmectBo «M3marensctBo «IIpocBenienney

» ®usuka, 11 kmace/ Mskumies ['.41., [lerpoBa M.A., YronsaukoB O.C. u apyrue, O01iecTBo ¢
OTpaHUYEHHON 0TBETCTBEHHOCTHIO «/IPODAY; AkunonepHoe oomecTBo «M3aarenbcTBo
«IIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



