MUWHWCTEPCTBO INPOCBEIEHUS POCCUMCKOM ®EJIEPAIINN
Mmunucrepcrso Upkyrckoii od1acTn
MOO Agmunucrpannu MO "Karanrckui paiion"
MKQOY COUI c. Hena

YTBEPXIAIO
Hupexktop MKOY COUI c. Hena

N.A. bamaepa
[Ipuxa3 ot «29» aBrycra 2023 r. Ne 74-O

E Moanucario: Bawaesa Vpuwa Anexceesha
allaeBa DN: cn-Bauaesa Vpuia Aneceesa, 6-RU
0=MYHMLINNANILHOE KASEHHOE
M M H a OBLWEOBPA3OBATE/IbHOE YYPEXAEHVE
p CPEQHS OBLEOEPASOBATENBHAS
LWKONA C. HEMA,

AnekceeBHa  gimeldmeonin,

PABOYASI IPOTPAMMA
(ID 3266477)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb»
s obyuaromuxcs 11 kmacca

Nuemnna Bepa I1aBiioBHa
YUUTENTb QU3UKU
I kBanmuuKaoOHHAast KaTeropus

c. Hena
2023



IlosicHuTEIBLHASA 3aIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOr0 YpOBHS Ha YpPOBHE CPEAHErOo O0OImero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TIOJIO)KEHUH U TpeOoBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarensHO Tporpammbl, mpencraBieHHbix B @I'OC COO, a taxke ¢ yuérom deaepanbHON
paboueil mporpaMMbl BOCIUTaHUS M KOHUENIMM IpernojaBaHus ydeOHoro mpeamera «dusmka» B
oOpa3zoBaTenbHBIX  opraHuzanmsx  Poccuiickoir ~ ®exepauuu,  pealu3yOIIUX  OCHOBHBIC
o0Opa3oBaTeNbHbIE TPOTrPAMMBI.

Conepxanue mporpaMMbl 1O (HU3UKE HANpPaBICHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOyvarommxcs 10-11 kmaccoB mpu oOyueHuM ux (usnke Ha 0a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-ACATEIBHOCTHOTO Mojaxoza. IlporpamMma mo ¢us3ukKe COOTBETCTBYET TpeOOBaHUSAM
OI'oOC COO k MIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM
o0y4eHHs, a TaKX€ YYHUTHIBAET HEOOXOAMMOCTh pEaTH3alMUd MEXIPEAMETHBIX CBs3ed (U3MKU C
€CTECTBEHHO-HAYYHBIMU Y4EOHBIMU IpeaMeTaMu. B Hell ompenensitoTcsi OCHOBHBIEC LI€TTH U3Yy4YeHUs
(GU3MKK Ha ypPOBHE CpeaHEro oOmero oOpa3oBaHUs, IUTAHUPYEMBIC pPE3ylbTaThl OCBOCHHUS Kypca
(bU3MKK: TMYHOCTHBIE, METANPEAMETHEIE, ITpeIMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® IUIAHUpPYEMbIE PE3yJIbTaThl OCBOCHHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE

MIpeIMETHBIEC PE3yIbTaThI MO rojiaM O0yUeHUS;

e cozaep:kaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

dusnka Kak Hayka O Haubojee OOIMMX 3aKOHAaX HPHUPOABI, BBICTyNAs B KadeCTBE YYEOHOTO
mpeIMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKIJIaJ] B CHUCTEMY 3HaHHIl 00 OKpyKarolleM MHpe.
konbHBI Kypc (GU3UKA — CHCTEMOOOPA3YIOMIMA ISl €CTECTBEHHO-HAYYHBIX YU4EOHBIX MPEJIMETOB,
MOCKOJIbKY (DHM3MUECKHE 3aKOHBI JIeKAaT B OCHOBE IMPOILIECCOB U SIBICHUN, U3y4aeMbIX XUMHEH,
owmosorueit, ¢usudeckoir reorpadueir m acrpoHomuei. lMcrmonp3oBaHWE M aKTUBHOE NPHUMCHEHUE
bu3nuecKux 3HAHWKM OmpeseNseT XapakTep W pa3BUTHE pa3HOOOpPa3HBIX TEXHOJOruil B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHMSI KOCMOCA, IOJYYEHHS HOBBIX MATEpUANOB C 3aJlaHHBIMU
cBoiicTBamMu M Apyrux. M3ydyenue (u3MKu BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE E€CTECTBEHHO-
HAyYHOH KapTHHBI MHpa oOydaromwmxcs, B (HOpMUPOBAHHE YMEHHI NPUMEHATh HAYYHBIH METO[
MO3HAHUS MPU BHIMOJIHEHUHU UMHU YYEOHBIX UCCIIEI0OBaHUI.

B ocHoBy kypca (usuku ass ypoBHsSI CpeaHEro ooOiiero oOpa3oBaHUsI TMOJIOKEH Ps UIEH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COZIEp)KUT MaTepuan M3 BCeX pasliesioB (DU3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHYECKOHM, Tak U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW Marepuan Kypca (U3MKA OObEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B kypce sBhsercs (OpMHUPOBAHME IMPEICTABICHUM O CTPYKTYpPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoea eymanumapusayuu. EE peanuzanus mnpeanojaraeT HCIOJb30BaHHE TI'yMaHUTapHOTO
noTeHIMana (GU3NIECKOM HAayKH, OCMBICICHUE CBS3M pa3BUTHS (U3UKU C Pa3BUTHEM OOIIECTBa, a
TaK)X€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU U 3KOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoes npuknaonou nanpaenennocmu. Kypc (U3MKM MpeanojaraeT 3HAKOMCTBO C IIHPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes  oxonoeuzayuu  peanusyercs TOCPEJCTBOM BBEAEHHUS 3JEMEHTOB  COJIEPXKAHMA,
MOCBSIIEHHBIX KOJOTHYECKUM Mpo0ieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PA3BUTHEM TEXHUKH
U TEXHOJOTMH, a TaKke OOCYXKIeHHS TMpoOJieM pPaLMOHAIBHOTO NPUPOAONOIL30BAHUS U
9KOJIOTMYECKOM 0€3011acHOCTH.

CrepKHEBBIMH DJIEMEHTaMU Kypca (HU3MKM Ha YpOBHE cpelHero ooOmiero oOpazoBaHMs
ABIAIOTCS  Qu3nyeckue Teopuu ((GopMUpPOBAHHME TMPEACTABICHUNH O CTPYKTYpe TOCTPOCHUS
¢usnueckoil Teopuu, ponu (GyHIAMEHTAIBHBIX 3aKOHOB M IPUHLUIIOB B COBPEMEHHBIX
MIPEJICTAaBICHUSIX O MPUPOJIE, IPaHULIaX TPUMEHUMOCTH TEOPHH, JIJIsl OMMCAHUS €CTECTBEHHO-HAYYHbBIX
SIBJICHUH ¥ MPOLIECCOB).



CucTreMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (DU3MKU pealu3yercs Mpexae BCero 3a CYer
OpraHu3ali SKCIEPUMEHTAIBHON JesTenbHOCTH oOydatommxcs. [l 06a30Boro ypoBHS Kypca
(GU3UKM — 3TO HCIOJIb30BAHUE CHCTEMbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX HSKCIEPUMEHTOB U
mabopaToOpHBIX padoOT, KOTOPBIC B IIporpamMMe 1o PU3NKe 00bEIMHEHBI B OOITHI CIIMCOK YIYCHHUECKHUX
MpPaKTUYEeCKUX paboT. BeiieneHue B yka3aHHOM IepeuHe JabOopaTOpHBIX paboOT, MPOBOJUMBIX IS
KOHTPOJISI M OIICHKH, OCYIIECTBIIACTCS YYaCTHMKaMH OOpa30oBaTEIbHOTO MIpollecca HCXOAS U3
0COOCHHOCTE MIIaHUPOBaHUS U OcHalleHus kabunera ¢usuku. [Ipu aTom obecrieunBaeTcs OBjIaieHNE
O0y4aroIMMHUCS yMEHUSIMH TPOBOJUTH KOCBEHHBIE M3MEPEHHUS, HCCICAOBAHUS 3aBUCUMOCTEH
(bu3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHuE yIenseTcs pelIeHUI0 pacd€THBIX M KaueCTBEHHBIX 3aaad. [Ipu atom mis
pacuéTHBIX 3a/Ja4 MPUOPUTETOM SIBIISIFOTCS 3aJaud C SBHO 33JaHHON (PU3UYECKOH MOJEIbIO,
IIO3BOJISIIOIINE MPUMEHATh U3YyUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jeia Kypca, Tak
U HUHTETpUpys 3HAHUS U3 pPa3HbIX pa3aenoB. [ KauecTBEHHBIX 3a/lad MPUOPUTETOM SIBISIOTCS
3ajaHug Ha OOBACHEHHME MPOTEKAaHHs (U3UUECKUX SBICHUH M MPOIECCOB B OKPYKAIOUICH >KU3HHU,
TpeOytonire BbIOopa pU3ndeckoil MOIETH 7Sl CUTyallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusmu ®I'OC COO k MaTepuambHO-TEXHHUYECKOMY 00ECICUCHHIO
yueOHoro mpoiecca 0a3oBbIii ypoBeHb Kypca (DM3UMKKM Ha ypOBHE CpelHero oOuiero odpazoBaHus
JOJDKEH M3YYaThCsl B YCIOBUSX MPEIMETHOTO KaOMHeTa (PU3UKU WM B YCIOBHIX MHTETPUPOBAHHOTO
KaOuHeTa MPeMETOB €CTECTBEHHO-HAYYHOr0 LUKIIa. B kabuHeTe PU3nKu JOMKHO OBITH HEOOX0MMOE
nabopaTopHoe 000pyIOBaHME JJISi BBHIOJHEHUS YKa3aHHBIX B MPOrpamMMme Mo (PU3HMKE yICHHYECKHX
MPAKTUYECKHUX PadOT U AEMOHCTPALMOHHOE 000pYyI0BaHHE.

JleMoHCTpanmoHHOE 000pyIoBaHue (POPMHUPYETCSI B COOTBETCTBHH C IPUHITUTIOM MHHUMAIBHOM
JOCTaTOYHOCTU W 00ecredynBaeT MOCTAHOBKY MEPEYUCIICHHBIX B MPOrpaMMe MO (U3MKE KIIFOUEBBIX
JEMOHCTpAllMA s HCCIEJOBAaHUS H3Y4aeMbIX SBJICHMM M IPOLECCOB, OSMIIMPUYECKUX U
(byHITaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlaGoparopHoe oOopynoBaHUE U YYCHHMUECKUX MPAKTHUECKUX paboT dopMupyercss B BHUJIE
TEMaTUYECKHX KOMIUIEKTOB U 00eCIeunBaeTCs B pacuéTe 0JHOTO KOMIUIEKTA Ha JIBYX O0YyJarOIIUXCH.
TemaTtuueckue KOMIUIEKTBI JIaDopaTOpHOrOo O0OOPYAOBaHUSA JOJDKHBI OBITH MOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX M IM(PPOBBIX MPHOOPOB, a TaKXKE KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJI€ HU(POBBIX Ta0OPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4YEHHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHUE MHTEpEca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY U3YYEHHUIO MPHUPOJIBI,

pa3BUTHE UX UHTEJUIEKTyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMPEACTAaBICHHMM O HAydyHOM MeToJe¢ IMO3HaHus U  (opMHpOBaHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;

e (opMHUpOBaHME HAyYHOTO MMPOBO33PEHMs KakK pe3ylbTaTa M3Y4YEHHS OCHOB CTPOCHHS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue yMEHUU OOBACHATH SIBJIECHUS C HCIOJIb30BAaHHEM (PU3NYECKUX 3HAHUN U
Hay4HBIX J0Ka3aTeIbCTB;

e (opMHUpOBaHME MPEACTABICHUN O poiu (PU3MKH Ul Pa3BUTHUS JAPYIHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.
JlocTrkeHue 3TUX 1eseil o0ecrieunBaeTcs pelieHneM CIeIyoUINX 3a/1a4 B MPOLEcCe U3yUeHHs
Kypca GU3UKU Ha YPOBHE CPeAHETO 00I1I1ero 0opa3oBaHus:
e MpuOOpEeTeHHEe CHUCTEMbl 3HAHUW 00 O00muX QU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHsIX, BKIIOYAas MEXaHUKY, MOJEKYJSpHYIO (HU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTBI aCTPOPU3HKH;

e (opmupoBaHUE YMEHUH MPUMEHATH TEOPETHUECKHUE 3HAHUS JUIsl OObSICHEHUS (PU3MUECKUX
SIBIIGHUI B IPUPOJIE U JUUISl IPUHATHUS MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB PEIIEHUS Pa3IMYHBIX 3a/lay C SBHO 33/JIaHHON (PU3MYECKON MOJENblo,
3aja4, MOJPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/1aHue (U3UYECKOM MOJAEH, aJeKBAaTHOU
YCIIOBUSIM 33]1a4H;



e TMoHUMaHHWE (U3MUYECKUX OCHOB U TMPHUHIIMIIOB JCUCTBUS TEXHUYECKUX YCTPOHUCTB H
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYXAIOIIYIO CPENY;
® OBIJIQJICHUE METOJIaMH CaMOCTOSITCIPHOTO IUIAHHUPOBAHUS W TPOBEICHHUS (HU3HUCCKHUX
IKCIIEPUMEHTOB, aHAIM3a W HMHTEpIpeTanud WHGOPMAIUU, OMPEACIICHUS IOCTOBEPHOCTH
MOJTyYCHHOTO PEe3yJIbTaTa;
® CO3JIaHWC YCIOBHH Ui PAa3BUTHS YMEHUH TMPOCKTHO-HCCIIEIOBATEILCKOM, TBOPYECKON
JeSTEIILHOCTH.
Ha n3yuenue ¢pusuku (0a30BbIl YPOBEHB) Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHMs OTBOIUTCS
136 gacos: B 10 knacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).
[Ipemiaraemerii B mporpamMMe 1o (U3MKE NepedeHb JIAOOPATOPHBIX U TMPAKTUYECKUX paboT
SIBJIIETCS. PEKOMEHIOBAHHBIM, YUHUTEJb JIETaeT BEIOOP MPOBEIEHUS JIA0OPATOPHBIX padOT M OMBITOB C
y4€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJYarOIUXCsI.

Conep:xxanue o0yueHust
11 knace
Pa3znea 4. JjekTpoguHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IloctosiHHBIE MarHuUTHL. B3anMopelcTBHE NMOCTOSHHBIX MarHuToB. MarnutHoe mnose. Bekrop
MAarHuTHOM MHIYKUMH. lIpyHIMIN cynepno3suuuy MarHUTHBIX MOJed. JIMHUM MarHUTHOW MHAYKIUU.
KapTuna muHui MarHuTHON MHAYKLUHU NOJIS IOCTOSIHHBIX MArHUTOB.

MaruuTtHoe 1nosje npoBoJHUKa ¢ TokoM. KapTruHa nMHUNA HHAYKIIMA MarHUTHOT'O TOJISL JJIMHHOTO
IIPSIMOTO NPOBOJHMKA M 3aMKHYTOI'O KOJBLEBOIO NMPOBOJHUKA, KATYIIKU C TOKOM. OmbIT Dpcrena.
B3anMozeincTere MpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenna, e€ Monysb U HalpaBieHUE. [[BuxeHHe 3apsKEHHOM YacTHIbI B OJHOPOIHOM
MarHuTHoM nose. Pabora cuisl Jlopenna.

SBneHue  JNEKTpOMAarHUTHOM  MHAYKIMHM. IIoTOK  BekTOpa  MarHMTHOM  MHIYKLUU.
ONEeKTPOABUKYIAsl CUIa MHAYKLMHU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKuuu Dapazes.

BuxpeBoe »snexkTpuueckoe mose. OJEKTPOABMXKYIIAs Cuila HWHAYKIMM B IPOBOJHUKE,
JBUKYLIEMCSI IIOCTYIIATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHaykTUBHOCTS. SIBIEHME CAMOMHAYKIIMHU. DJIEKTPOABHIKYILAS CUJIA CAMOMHYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIeE.

TexHuueckue  yCTpoicTBA M TNpPAKTUYECKOE MNPUMEHEHHE: TOCTOSHHbIE  MAarHMThI,
AJIEKTPOMArHUThl, AEKTPOJABUIaTENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHL], UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO TOJIS.

B3anMopeicTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM NHIAYKIIMH.

[IpaBuio JleHna.

3aBUCUMOCTDb AJIEKTPOABIDKYIIEH CHUJIBI HMHIYKIUU OT CKOPOCTU H3MEHEHHS MAarHUTHOTO
ITOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

UccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue siBI€HUS 2IEKTPOMarHUTHOM MHIYKIIVH.



Pa3nen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebatenpHas cucrema. CBOOOIHBIE MeXaHUYECKHE KojieOaHus. ["apMoHnueckune KoieOaHwus.
[Tepuon, wacrora, ammutyaa u ¢gasza konedbanuid. [IpyxuHHBINA MasSTHUK. MaTreMaTH4eCKUi MasiTHUK.
VYpaBHeHue rapMoHnueckux konebanuii. [IpeBpaiiienue s3Hepruu Npu rapMOHMYECKUX KOJIeOaHUX.

Konebarenbubiii  koHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJIEOAHUS B  HJICAIBHOM
KoJ1e0aTeIbHOM KOHTYpe. AHAJIOTHSl MEXAY MEXaHHYECKHUMH U 3JIEKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyna Tomcona. 3aKOH COXpaHEHHUsI PHEPTUHU B UJCATTLHOM KO0JIeOaTeIbHOM KOHTYpE.

[IpencraBienre o 3aTyxalIIUX KojieOaHUSIX. BBIHYXIIeHHbIE MeXaHHUYECKHe KoyieOaHus.
Pe3onanc. BeinyxieHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHNUS.

[Tepemennbiii TOK. CHHYCOMAAIBbHBIM NEPEMEHHBIM TOK. MOIIHOCTH MEPEMEHHOTO TOKa.
AMIIIUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U HAIPSyKEHUSI.

Tpanchopmarop. I[IpousBoiacTBo, mepegauya U MOTPEOTICHHE DSICKTPUUECKON HHEPrHM.
OKOJIOTMYECKME PHUCKM IpU  IPOU3BOJCTBE  3jieKTposHepruu. KynbTypa  ucnonp3oBaHus
3JIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HHU.

TexHudeckue yCTpONCTBA U INPAKTHYECKOE IPUMEHEHUE: DJIEKTPUYECKUHA 3BOHOK, T'€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoleOaTeIbHOM CHUCTEMbl (MPY>KUHHBIM WM MaTeMaTHYeCKH
MasITHHK).

Habmonenue 3atyxaroniux koiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOaAHMSI.

OcmwmorpaMMbl — (3aBUCMMOCTH ~ CHUJIBI  TOKa W HAOpsDKEHUsST  OT  BPEMEHH) s
ANEKTPOMArHUTHBIX KOJIEOaHHI.

Pe3onanc mnpu mnocienoBaTebHOM COEIMHEHUU PE3UCTOPA, KaTyIIKU WHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mogenb TUHUY 3JEKTPOIEpeIauH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue 3aBUCHUMOCTH NEpHUOAAa MalbIX KoJeOaHWH Tpy3a HAa HUTU OT JJUHBI HUTU U
Macchl Ipysa.

HccnenoBanne nepeMEeHHOTO TOKa B LEMHU U3 IOCJIEI0BAaTEIbHO COCIMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0JIHbL

MexaHuuecknue BOJIHBI, yciaoBHs pacnpocTtpaHeHus. [lepuon. CKopocTs pacnpoCTpaHEHUs U
JuiiHa BoJHBIL. llomepeunble U mponosbHbIE BOJHBL. WHTepdepeHnus u AU@pakius MeXaHUYECKHX
BOJIH.

3ByK. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TemMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. YCIIOBUS W3JIydEHHUS DJIIEKTPOMATHUTHBIX BOJH. B3anMmHas
opueHTanus BektopoB E, B, V B snexkrpomarHuTHoi BosiHe. CBOWCTBa 3J€KTPOMAarHUTHBIX BOJIH:
OTpa)kKEeHUE, IIPEIOMIIEHUE, HoJIIpU3aLus, audpakuus, UHTEpEepeHIIHSL. Ckopoctb
ANEKTPOMArHUTHBIX BOJIH.

[Ikana 3eKkTpoMarHuTHBIX BOJIH. [IpMeHeHHe 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI panOCBA3U U TeNeBUACHU. Pagnonokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuueckue yCTpoiicTBAa M MPAKTUYECKOE MPHUMEHEHHE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
yABTPa3ByKOBas IMarHOCTUKA B TEXHUKE W MENULIMHE, pajap, paauoNpUEMHUK, TEIEBU30D, aHTCHHA,
tenepon, CBYU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U PaCIPOCTPAHCHHUE TIOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.

Konebomeecs: Teno Kak HCTOYHHK 3BYKA.

Habmoienue orpakeHus U NpeaoMIIeHUS] MEXaHUYECKUX BOJIH.



Hab6monenue nnrepdepeHimu u U pakiind MeXaHUIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMILJIUTYIOM ¥ 9acTOTOM KOJIeOaHMIA.

HccnenoBanue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaXKEHUE, MPEIOMIICHHE, MOJSpU3aLMs,
mudpaknus, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeliHOe pacpocTpaHEHHE CBETa B OJHOPOHOM cpene. JIyu
cBera. TOYeUYHbIN UCTOYHHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHune n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomienue cBeTa. 3aKOHBI MpENOMIICHHUS CBeTa. AOCONIOTHBINA IMOKa3aTelb MPETOMIICHUS.
[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yroi MoJHOr0 BHYTPEHHET0 OTPAKEHHUS.

Hucniepcust csera. ClioxHbIH cocTaB Oenoro cera. L{Ber.

Cobuparomue u paccenBaromiye JUH3bL. ToHKas nuH3a. DOKyCcHOE pacCTOSHHE M ONTHYECKas
cusia ToHKOM JuH3bIL. [locTpoeHne n300pakeHuit B coduparomux 1 paccenBaromux JnH3zax. @opmyna
TOHKOW JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JTUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBas ontuka. Mutepdepenuus csera. KorepeHTHbIE MCTOUHUKH. YCIOBHUSI HAOTIOACHUS
MaKCUMYMOB M MHUHUMYMOB B HMHTEP(EPEHIMOHHON KapTHHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakus ceera. udpakiuonHas pemérka. YcClioBHe HAOIIOJCHHS TIABHBIX MaKCHMYMOB
MIPH NMaJIeHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKLIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue YCTpOiCTBA H MpaKTUYECKOEe NPHUMEHEHUE: OYKW, Jiyma, (oToammapar,
IIPOEKIIMOHHBIN ammapaTr, MHKPOCKOII, TEJIECKOIl, BOJOKOHHAs ONTHKA, JU(QPAKIUOHHAs peréTka,
TIOJISIPOUI.

Jlemoncmpayuu

[IpsiMosnHEItHOE pacTpocTpaHeHHe, OTPAKEHHUE U MpesloMiieHne cBeta. OnTudeckue npudopsl.

[TonHoe BHYTpeHHEE oTpakeHue. Mojienb CBeTOBO1a.

HccnenoBanue cBONCTB N300paxKeHU B TMH3AX.

Monenu MUKpOCKOTIa, TEIEeCKOoIIa.

HaGmronenue unrepdepeHimu ceera.

Habmonenue nudpaxkuuu cera.

HaGmronenue qucnepcuu certa.

IlosydyeHne ciekTpa ¢ IOMOIIBIO PU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEHIETKY.

HabmtoneHue nonsipu3aiuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopmule pabomol

N3mepenne nokasaresns IpeJoMIIEHUS CTEKIIA.

WccnenoBanue cBONCTB N300paxeHH B TMH3aX.

Habmtonenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI cieIMAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'paHunel NpUMEHMMOCTH KJIaccHYecKoM MexaHuku. IlocTynaTsl crnenuanbHOW TEOpHUH
OTHOCHUTEJIbHOCTHU: WHBAPUAHTHOCTh MOJYJISl CKOPOCTU CBETa B BaKyyMe, IPUHLUI OTHOCUTEIbHOCTU
DOWHIITEWHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHE BPEMEHH U COKPAIEHUE JTUHBI.

OHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl € YHEPIrUEH U UMITYJILCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPIUs OKOSI.

Pa3nea 7. KBantoBas puszuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. @opmyna Ilnanka cBsi3u 3HEpruM (POTOHA C €ro YacTOTOW. DHEprus W HUMITYIIbC
dboToHa.

OtkpeiTue u uccinenoBanue porordpdexra. Onbitel A. I'. CtoneroBa. 3akoHsl hoTor(dexTa.
VYpasuenue DitnmreitHa 1y hotodddekra. «KpacHas rpanumay hotodddekra.



JaBnenne cBera. OnwiThl [1. H. JIeGenena.

XUMHUYECKOE ICMCTBHUE CBETA.

TexHuueckue ycTpoHCTBa U MpakTHUYECKOE NpHUMEHeHue: (OToNEeMeHT, (OTOJATUHK,
COJTHEYHas Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE ¢ IUHKOBOH IIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

Cseronuos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopenp atoma Tomcona. OnbiTel Pesepdopaa mo paccesauro o -yactuil. [Inanerapras Moaenb
aroma. [loctynartel bopa. M3nyuenue u nornomeHne GOTOHOB MPU MEPEXOJE aTOMa C OJJHOTO YPOBHS
SHEepruu Ha apyroul. Buasl cnektpoB. CrieKTp ypOBHEHR 3HEpruu aTomMa BOJIOpOJa.

BoustHoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KoprycKyasspHO-BOJIHOBOW 1yanu3M.

CHOHTaHHOE U BBIHYKJIECHHOE U3JTyYEHUE.

TexHnuyeckue ycTpoicTBa U MIPAKTUUYECKOE NPUMEHEHHUE: CIIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKOIT),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmoienue muHeHYaThIX CIEKTPOB U3JTyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Ha0uroieHne JTMHeYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIIHNE CJIOKHOCTh CTpOeHHUs snapa. OTKpbITUE pPaJuOaKTUBHOCTH.
OmnbiTel Pezepdopna mo onpeaeneHnio cocTaBa paanoakTUBHOTO u3mydeHus. CBoiicTa anbga-, 6era-,
ramMmma-u3ilydeHus. BnusiHue painoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHEe TIpoTOHa W HeWTpoHa. Hykionnas monens siapa [eitzenOepra—lBanenko. 3apsia
sapa. MaccoBoe uucino sapa. M3ortomnst.

Anbda-pacnaa. DJEKTPOHHBIM U TMO3UTPOHHBIM Oera-pacman. [‘amma-uznydenue. 3akoH
paaMoOaKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlepekT maccsl sapa.

SAnepHsble peakuuu. [lenenue u CUHTE3 A1€ED.

SAnepusiii peakrop. TepmosinepHbliii cuHTe3. [IpobieMbl 1 IEpCEeKTUBBI AAEPHON YHEPTETHKU.
OKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

OnemeHTapHble YacTULlbl. OTKPHITHE TO3UTPOHA.
Metobl HaOIIOACHUS U PETUCTPALIUH SJIEMEHTApHBIX YacTHII.
dyHaaMeHTaIbHbIe B3auMoeiicTBUs. EqUHCTBO (pr3nueckoil KapTUHbBI MHpa.

TexHuueckue ycTpoHCTBa M MpaKTHMYECKOE TNPUMEHEHHUE: J03MMeTp, Kamepa BuibcoHa,
SJIEpHBIN peakTop, aTOMHas 6oMOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue TpekoB yacTull (1o TOTOBbIM GoTorpadusm).

Pa3neu 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oransl pa3BUTUA acTpoHOMUU. [IpuKitagHOEe U MUPOBO33pEHUECKOE 3HAUCHHE aCTPOHOMMUH.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, spKue 3BE31bI, IIAHETHI, X BUAUMOE JABHKEHHE.

Conneynas cucrtema.

Connue. ConneuHas akTuBHOCTh. McTounuk sHeprun CosHua u 3BE31. 3BE3/bI, UX OCHOBHBIE
XapakTEePUCTUKU. JlmarpamMma  «CHEKTPaJbHBIA  KJACC — CBETUMOCTH». 3BE3ABI  TJIABHOU
MIOCJIE0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTD) I 3BE3]1 TJIaBHOM IOCIIEN0BATEIBHOCTH.



Buytpennee crpoenue 3Bé31. COBpeMEHHBIE IPEACTABICHHS O MPOUCXOXKACHUH U 3Boronmu CoiaHia
1 3BE3/1. DTaIlbl )KMU3HU 3BE3.

Muneunbii [lyte — nHama [Nanaktuka. ITonoxxkenue n nmwxenue ConHua B [Nanmaktuke. Tumbl
rajJlakTuk. Paguoranaktuky u kBaszapel. YEpHBIE NBIPBI B AIpax rajlakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa66ua. Paz6eranue ramaktuk. Teopust bosbioro
B3pbIBA. PENIMKTOBOE M3JIydeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGmonenust HEeBOOPYKEHHBIM TJIA30M C HCIIOJIb30BAHHEM KOMITBIOTEPHBIX MPUIIOKCHHUHA IS
ONpeseNiCeHUs] TOJIOKEHUsI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3Us
CeBepHOro nojaymapus u ipkue 3BE3/IbI.

Hab6monenus B reneckon JIynsl, muraner, Maeunoro [TyTu.

O0o0maroniee NoBTOpPEeHUE

Ponbs pusuku M acTpOHOMHU B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COIMAILHON M ATHYECKOM
cdepax NesATEIHHOCTH YelIOBEKa, POJIb M MECTO (U3MKH U aCTPOHOMHH B COBPEMEHHOW HAYYHOUH
KapTUHE MHpA, POib (PU3NYECKON Teopuu B (POPMUPOBAHUU IMPEACTABICHUN O (PU3HUECKON KapTHHE
MHUpa, MECTO (PU3NYCCKOW KApTUHBI MHpa B OOMIEM pSIy COBPEMCHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABJICHUH O IPUPOLE.

MexnpeameTHble CBSI3U

N3yuyenne kypca ¢usuku 0a3oBoro ypoBHS B 11 kiacce ocymiecTBisieTcss C  y4€ToM
coJIepKaTeIIbHBIX MEXIPEIMETHBIX CBS3EH C KypcaMHU MAaT€MaTHKU, OMOJIOTHH, XUMHUHU, Teorpapuu 1
TEXHOJIOTHH.

Meorcnpeomemnvie nonamus, CBSI3aHHBIE C U3YYCHHUEM METOJIOB HAYYHOT'O NMO3HAHUS: SIBJIICHUE,
Hay4yHbI (akT, TUoTe3a, (U3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOMIOJEHUE, SKCIEPHUMEHT,
MOJEIIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelleHUE CHUCTEMbl YpaBHEHUW, TPUTOHOMETpUYECKHE (YHKIHMH: CHUHYC,
KOCHUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPBI U UX MPOEKIIUHU
Ha OCH KOOPJIMHAT, CIIOKCHHE BEKTOPOB, MPOU3BOIHBIC AIEMEHTAPHBIX () YHKIIHA, TIPU3HAKH 000U
TPEYroJbHUKOB, OINpeIeJIeHHE MIOaAN IUIOCKUX GUryp u o0bEma Ted.

buonoeus: >nekTpuueckue sBJICHHUS B KUBOW MPUPOJE, KojieOaTeIbHbIE JBUKCHUS B JKUBOU
MPUPOJIE, OITUUECKUE SIBJICHUS B dKUBOM IPUPOJE, NEUCTBUE paauallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAINTMYECKAsE CTPYKTYypa TBEPHABIX TeJ, MEXaHU3MBI
00pa30BaHMs KPUCTATUIMIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eoepagusa: MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX pyna, (GoTrochEMKa 3eMHOM
MMOBEPXHOCTHU, MPEACKA3AHNE 3EMIIETPSICEHUH.

Texnonocusi: JWHUM DJEKTpOIEpenad, TEeHEpaTop NEPEeMEHHOTO TOKa, SJEKTPOJBUTATEIb,
WHIYKIIMOHHAS Te4b, pajap, paauoONpUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN arnmapar, BOJIOKOHHAsI ONITHKA, COJTHEUHast OaTapes.

IlnanupyeMble pe3yJibTATBHI OCBOEHHUsI MPOrpaMmbl 1o (¢u3nkKe HA YPOBHE CpPeAHEro o0Iero
o0pa3zoBaHust

OcBoenue yuebHOro npeamera «DPu3nka» Ha YPOBHE CPeAHETO 00IIero oopa3oBanus (0a30BbIif
YpOBEHb) JODKHO OOECHEeYUuTh JOCTIKEHHE CIEAYIOIIUX JIMYHOCTHBIX, METalpeIMeTHBIX |
MPEeIMETHBIX 00Pa30BaTEIBHBIX PE3YJIBTATOR.

JINYHOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMS YydeOHoro mnpeamera «®dusmka» TOMKHBI OTpa)xarb
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAaThCS C(OPMHUPOBAHHOM BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YO€XKIECHUH,
COOTBETCTBYIOLINX TPAJAULMOHHBIM IIEHHOCTSIM POCCHUICKOIO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO



OIbITA W ONBITA JEATEIBHOCTH B MPOLECCE pealu3alud OCHOBHBIX HANpaBICHWM BOCIMTATEIbHON
JESITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:knaHCcKoOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTH T'PAXKIAHCKON MO3UIMK OOYUYAIOMIETOCsi KaK aKTMBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00ILEeCTBa;

NPUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX TI'yMAaHHUCTUYECKHX U JIEMOKPATHYECKUX
LICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO J€ATEIbHOCTh B HHTEpecax TIpa)KAaHCKOTro oOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yMEHHUE B3aUMOJICHCTBOBATh C COLMATLHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIUSAMH H
HA3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMS

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)TaHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHME K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSIM POCCUNCKHUX YUYEHBIX B
obnactu (PU3WKYU ¥ TEXHUKHU;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHHUSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OIICHHMBATh CUTYAIlMI0 M IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSACh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YUEHOTO;

OCO3HAaHME JIMYHOT'O BKJIJa B IOCTPOEHHE YCTOMUUBOTO OYAYILEro;

4) 3¢TeTH4eCKOro BOCIIMTAHUSA:

ICTETUYECKOE OTHOLIEHUE K MHPY, BKJIIOYAs 3CTETHKY HAy4yHOIO TBOPYECTBA, IPUCYILErO
¢buznveckoii Hayke;

5) Tpy10BOr0 BOCIIUTAHUA:

UHTEpeC K Pa3iu4HbIM chepaM MpodecCHOHATbHON JEsTeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKO W TEXHWKOH, YyMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymeidl mnpodeccun u
peann30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IIJ1aHBI;

TOTOBHOCTh W CIOCOOHOCTH K 0Opa3oBaHHIO M caMooOpa3oBaHHIO B oOnactu (u3WKu Ha
IIPOTSKEHUM BCEH KU3HU;

6) 3x0/10rMUecKOro BOCIMTAHUSA:

C(OPMHPOBAHHOCTh  HKOJIOTHUECKOM  KYNbTYphl, OCO3HaHHE TIJIOOANBHOTO  XapakTepa
AKOJIOTMUECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBIEHUE JIEHCTBUN B OKPYKAIOLIEH Cpelie Ha OCHOBE 3HAaHHUA LENeH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paclIipeHre OMbITa ACSITEIbHOCTH JKOJOTHYECKON HAINPaBICHHOCTH Ha OCHOBE HMMEIOIIHXCS
3HaHUU 10 (pu3HKe;

7) IEHHOCTH HAYYHOI0 MIO3HAHHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
¢du3nyeckoil Hayku;

OCO3HAaHHE IEHHOCTUM HAy4YHOW JesTeNbHOCTH, TOTOBHOCTb B Ipollecce U3y4eHUs (U3MKU
OCYILIECTBIIATH IMPOEKTHYIO U HUCCIIEN0BATENBCKYIO JEATEIBHOCTh MHANBUIYaJIbHO U B IPYIIIIE.

MeTanpeamMeTHblie pe3yabTaThl
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
ba3oBble JJornueckue AeMcTBHUA:
CaMOCTOSITENILHO  (OPMYIUPOBATH U  aKTyalu3UpoBaTh MpobjeMy, paccMaTpuBaTth &
BCECTOPOHHE;
ONPENIENATh UEIH AESITeIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTUKEHUS;
BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHBOPEUHS B pACCMATPUBAEMbIX (PM3MUECKHUX SBJICHUSIX;
pa3pabarhiBaTh IUIAH pEHICHHUS MPOOJIEMBI ¢ YYETOM aHaIn3a MMEIOIIUXCS MaTepuaibHBIX U
HEMaTepHaIbHBIX PECYPCOB;



BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PpE3YJbTATOB LEJSM,
OLICHUBATh PUCKHU MOCJIEICTBUI 1E€ATEIbHOCTH;

KOOPJIUHUPOBAaTh U  BBHINOJHATH pabOTy B  YCIOBUSIX pEalbHOrO, BHUPTYaJIbHOIO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble nccienoBarebckme 1eiCTBUS:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U MEeTO1aMU (PU3UYECKOM HAYKH;

BJIQJICTh HaBBIKAMH YU4EOHO-HCCIIEIOBATEIBCKON U TPOSKTHOM IEATEIILHOCTH B 00J1aCTH (DPU3UKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJIOB pelIeHus 3a1a4 (hU3n4ecKoro
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B [TO3HAHMUS;

BJIQJIETh BUJAMH JCSATENBHOCTH IO TOJYyYEHUIO HOBOTO 3HaHMs, €ro WHTEpIpeTalu,
PeoOpPa30BaHUI0 ¥ MPUMEHEHUIO B PA3IUYHBIX YYCOHBIX CHUTYyallUsX, B TOM YHUCJIEC MPU CO3AAHUU
Y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBJIATH IPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTyaJIU3UPOBATh 3a/1a4y, BBIJIBUTATh TUIIOTE3Y €€
pellleHrs, HaXOAUTh apryMEHThI JJIs JOKa3aTelbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh MapaMmerpbl U
KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI€ PELICHUS 3a7aud Pe3yJabTaThl, KPUTUUECKH OLIEHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJaud B 00pa30oBaTENbHOM NEATENbHOCTH, B TOM
qHCIIe TIPU U3YYCHUU (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CHTYAIlUsM, OLEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEIHHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]a4H, TONYCKAIOIINE albTepPHATHBHBIC PEILICHUSI.

PabGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMU TIOJTydeHUsI HHPOpMAITUU (GU3NICCKOTO COACPKAHMS U3 UCTOUYHIKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATh TMOWCK, aHAIM3, CUCTEeMATHU3AlMI0 U HWHTEPIPETALUIO
nH(OPMALIUY PA3IMIHBIX BUIOB U (OPM TPEICTABICHUS;

OLICHUBATh JJOCTOBEPHOCTHh MH(OpMALIHH;

WCIIONB30BaTh CPEeACTBA WH(MDOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3alMOHHBIX 3a/ad ¢ COONIOJIeHHEeM TpeOOoBaHUN
IPrOHOMUKH, TEXHUKH O€30MMaCHOCTU, TUTHEHBI, PECYPCOCOEPEKEHNs, MPABOBBIX M ITHUECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COJAEP)KAaHUS B pa3iIMuYHbIX (opMarax ¢ yuy€TOM Ha3HAueHUS
uHpOpMallUM ¥ IEJIEBOM  ayAUTOpUU, BBHIOUpAas ONTUMaJIbHYI0 (OpMYy TMPENCTaBICHHUS U
BU3YyalIM3aI1H.

KoMMyHuKaTHBHBIEC YyHUBEPCAJIbHbIE YUeOHbIE 1eCTBHS:

OCYILIECTBIIATH OOIIEHNE HA YpOKaX (PU3HKHU U BO BHE-YPOUHOU JESTEIILHOCTH;

pacmno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHHON ¥ MHIUBUYaTbHOU PaOOTHI;

BBIOMPATh TEMATHUKYy, METOIbl COBMECTHBIX JIEUCTBHH C Yy4€TOM OONIMX HMHTEPECOB U
BO3MO’KHOCTEH Ka)KJIOT0 4JIeHA KOJUIEKTUBA;

MIPUHUMATH IIEJIM COBMECTHOM JIESITEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH JIEUCTBHS 110
e€ JOCTHKEHUIO: COCTAaBJATh IUIAH JNEHCTBUM, pacnpeaensaTb poid C y4€TOM MHEHHMH y4aCTHUKOB,
00CYyXXIaTh pe3ylbTaThl COBMECTHON pabOThI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa U Ka)XJIOr0 YJaCTHMKA KOMaHJbl B OOIIMU pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBAaTh HJEU C MO3WLUHUHU HOBU3HBI, OPUTHMHAIBLHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETUYECKOE IMOBEJICHUE B PA3IUYHBIX CUTYALMSIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.



PeryasiTuBHbIe YHHBepPcAJIbHbIE Y4eOHbIE eiiCTBUS
Camoopranu3anus:

CaMOCTOSITENTFHO ~ OCYIIECTBIISITh [MO3HABATENbHYIO JESTENbHOCTh B 00MacTH (U3MKU U
ACTPOHOMUHU, BBISIBIIATH ITPOOJIEMBI, CTABUTh U (JOPMYITUPOBATE COOCTBEHHBIC 33/1a4H;

CaMOCTOATENIbHO COCTABJIATh IUIAH PELIEHHS pacy€THbIX M KAYECTBEHHBIX 3aJady, IUIaH
BBITIOJTHEHUS IPAKTHYECKON PabOTHI ¢ YIETOM UMEIOMINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;

paciupsaTh paMKHi y4eOHOTro NMpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeNlaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (YOPMUPOBAHUIO U TPOSIBICHUIO SPYAUIMH B 00JACTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJbTATOB LIETISIM;

BJIQJICTh HABBIKAMH IT03HABATEIHHOW pEeQIIEKCHH KaK OCO3HAHMS COBEPINACMBIX JEHCTBUU H
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUIA;

MCIOJIb30BaTh TPUEMBI pe()JICKCUU JIJISl OLICHKH CUTYallld, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JIEITEILHOCTH;

MPUHUMATD ce0sl, MIOHMMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YyIbTaTOB ACATEIHLHOCTH,

MIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce AOCTHMXEHHS JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOrpamMMbl MO (PU3UKE IS
YPOBHsI cpemHero oOmero o0pa3oBaHus y OOYYarOIIUXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBINA
MHTEJUIEKT, Mpernoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOLIETO CIHOCOOHOCTh MNOHMMATh CBOE HSMOLMOHAIBHOE COCTOSHUE,
BUJICTh HAMPABJICHHS PAa3BUTHUS COOCTBEHHOI SMOIMOHATIBHON cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPEryJIMPOBaHMsl, BKIIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTDH 32
CBOE TMOBEACHUE, CIMOCOOHOCTh ATalNTHPOBATHCS K OSMOIMOHAIBHBIM H3MEHEHHUSM M MPOSBIATH
IrMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIUU, BKIIOYAIOLIEH CTPEMIIEHUE K TOCTHXKEHUIO LIETU U YCIEXY, ONTUMU3M,
WHUIIMATUBHOCTh, YMEHUE JACHCTBOBATH UCXO/IS U3 CBOMX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOIMIEH CHOCOOHOCTh TMOHMMATh SMOIMOHATBHOE COCTOSHUE JPYTUX,
YYHUTBIBATh €T0 MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTpAaUBAaTh OTHOILIEHUS C APYTUMU
JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISTH UHTEPEC U pazpeniaTh KOHMIUKTHL.

IIpenmeTHbIe pe3yabTaThl

K xonny obyuenus B 11 kJiacce mnpeaMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBaTh Ha MpUMEpax pojb U MecTo (u3mku B (HOPMHUPOBAHMM COBPEMEHHOM
HAay4yHOM KapTHHBI MHpA, B DPAa3BUTUU COBPEMEHHOM TEXHUKM M TEXHOJOTWH, B IPAKTUYECKOU
NeSITeNIbHOCTH JIFOJIEH, LIETIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA;

YYUTBIBATh  TPAHMIBI  MPUMEHEHHS  U3YYEHHBIX  (U3MYECKUX  MOJENIeH:  TOUCUHBIH
ANEKTPUYECKUH 3apsijl, JIyd CBETa, TOYEUHBbIN MCTOYHUK CBETa, SiAepHas MoOJelb aroma, HyKJIOHHas
MOJIeJIb aTOMHOT'O Si/ipa MPH pelieHNH (HPU3NIECKUX 3a/1a4;

pacrnio3HaBaTh (pU3MUECKHe sBIEHHUS (Mpolecchl) U OOBSICHATH KX Ha OCHOBE 3aKOHOB
JIEKTPOJAMHAMUKNA M KBAaHTOBOW (DU3MKH: 3JIEKTpUUECKass MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJIEUCTBHE MarHUTOB, DJIEKTPOMArHUTHAs UHAYKLHUS,



NeficCTBE MarHUTHOTO TOJS Ha MPOBOAHUK C TOKOM M JABIDKYIIMKCS 3apsjl, AJIEKTPOMarHWTHBIE
KoieOaHus W BOJIHBI, MpPSIMOJMHEHHOE pPacIpOCTpaHEHHWE CBETa, OTpPaKEHHUe, MpeIoMIICHHE,
uHTepdepeHIus, TuPpaKkius u MoIspu3aIus CBeTa, JUCHEPCHs cBeTa, (HOTOdEKTpudecKuii Y eKT
(poroaddekr), cBeTOBOE MAaBiieHWE, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAsI paJIMO0AKTUBHOCTD;

ONMCHIBaTh M3YYCHHBIE CBOWCTBA BEMIECTBA (PIEKTPUYECKHE, MArHUTHBIC, OINTHYECKUE,
ANEKTPUYECKYI0O MPOBOJAMMOCTh PAa3IMYHBIX Cpell) U JJIEKTPOMArHUTHBIC SBJICHUS (IPOLIECCHI),
UCTONB3Yysl (PU3MUECKUE BEIMYMHBI: IEKTPHUCCKUI 3apsisl, CHJIa TOKA, AIIEKTPUYECKOE HANpPSHKEHHUE,
ANEKTPUYECKOE COMPOTHBIICHUE, PA3HOCTh IMOTEHIIMANIOB, J3JCKTPOABMKYINAs cujia, pabora TOKa,
WHAYKIUS MarHUTHOTO MOJs, cuia Amnepa, cuia JIopeHia, MHIYKTHMBHOCTb KAaTYIIKH, SHEPTHs
ANEKTPUYECKOT0 M MArHUTHOTO IOJIeH, MEpHoj M YacToTa KosiebaHWil B KojebaTeabHOM KOHTYpE,
3apsii M CWiIa TOKAa B IPOLECCE TapMOHUYECKHX SJICKTPOMArHUTHBIX KojeOaHHiH, (OKycHOe
paccTosiHue U ONTUYecKas cuja JUH3BI, MPU OMUCAHUHM MPABUIBHO TPAKTOBATH (U3UYECKUN CMBICI
UCTOJIBb3yEeMbIX BEJIMYUH, UX 0003HAYCHHUSI M €AUHUIIBI, YKA3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMUY;

OIMCHIBATh M3YYECHHBIC KBAHTOBBIC SIBJICHUS U TPOLIECCHI, UCHONB3Ys (PU3NUECKUE BETUYMHBI:
CKOPOCTh DJIGKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrHsi U UMIYJIbC (OTOHA,
NEepUoJl TOJYypachaaa, JHEPTus CBSA3M ATOMHBIX SJep, NpU OINWCAHWM NPABUIBHO TPAKTOBATh
(bu3MYeCKUi CMBICI HCIIOJIb3YEMbIX BEIWYMH, MX OOO3HAYEHUS W €IUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (PU3MUECKYI0O BEIUYMHY C JPYTMMH BEIMYMHAMH, BBIYUCISATH 3HAYCHUE
(bu3MYECKOIl BETUYHHBL;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SIBICHUS, HCIONB3ysd (PHU3MUECKUE 3aKOHBI H
OpUHIMIBL: 3akOoH OMa, 3aKOHBI MOCJIEIOBATEIFHOTO M MAPAIICIBHOIO COCTUHEHUS MPOBOJHUKOB,
3akoH  Jlxoyns—JleHma, 3akOH  9AJEKTPOMAarHUTHOW  WHIYKIHMH, 3aKOH  MPSIMOJMHEHHOTO
paclpoCcTpaHEHHUS] CBETa, 3aKOHBl OTPaXECHUS CBETa, 3aKOHbI MPEIOMIICHUS CBETa, YpaBHEHHE
OiiHmTeitHa ans gorosddexrta, 3aKOH COXpaHEHHsS] PHEPTHH, 3aKOH COXpPaHEHHs] UMIYJbCa, 3aKOH
COXpaHEHHS SJEKTPUUECKOTO 3apsja, 3aKOH COXPAHEHHUS MAacCOBOTO YHMCIIA, OCTyaThl bopa, 3akoH
paZIMOaKTUBHOIO pacmajga, Mpu OSTOM pa3inyaTh CIOBECHYI (OpPMYIUPOBKY 3aKOHa, €ro
MaTeMaTHUYECKOE BhIPAXKEHHUE U yCIOBHS (IpaHuULlbl, 00JaCTH) IPUMEHUMOCTH;

OTIpeETsATh HaNpaBleHUE BEKTOpa MHIYKIUMU MArHUTHOTO TOJIS MPOBOJHHKA C TOKOM, CHJIBI
Awmniepa u cunsl JIopenna;

CTPOUTH M OMMCHIBATh N300pa’keHHE, CO3JaBaeMOe IIIOCKUM 3€pKaJloM, TOHKOM JIMH30H;

BBITIOJIHATh OKCIIEPUMEHTHl 10 HWCCIEJAOBAHUIO (PH3MUECKUX SIBICHUH M TIPOLECCOB C
HCIOJIb30BAHUEM MPSIMBIX, 1 KOCBEHHBIX U3MEPEHUI: pU 3TOM popMynupoBaTh mpobdiemy/3anady u
TUTIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 TNPEIJIOKEHHOTO0 O0OpYHAOBaHUS,
MPOBOAMTH OMBIT U OPMYITHUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMBIE U KOCBEHHBIE M3MEpeHUs (PU3MUYECKUX BEIUYHH, MPH ATOM BBHIOMPATH
ONTUMANIbHBIA CHOCO0 H3MEPEHHsT M HCHOJIb30BATh M3BECTHBIE METOJbl OLIEHKHM IOTPEIIHOCTEH
U3MEPEHMU;

HCCIIeIOBaTh 3aBUCUMOCTH (PU3MUECKUX BEIUYHMH C UCHOJIb30BAHUEM INPSAMBIX U3MEPEHUH: MpH
3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCUPOBATH PE3YJIbTAThl MOTYIEHHON 3aBUCHMOCTH (PU3NIECKUX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, JeNaTh BBIBOBI [0 PE3yNIbTaTaM HCCIIEIOBAHNUS;

coOoIaTh mpaBmiia 0e30MacHOTO TPyHa MPH MPOBEJICHUN HCCIICAOBAHUA B paMKax y4eOHOTO
HKCHEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM W MPOEKTHOW JIeATENIbHOCTH C  HCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemaTh pacyéTHble 3aJaud C SBHO 3aJlaHHON (PU3UYECKON MOJIENbI0, UCITIONb3Ys (PU3HNUecKue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33aJaud BEIOUPATh (PH3HUECKYIO MOEIh, BBIICISATh
¢usnyeckre BeNUUYMHBI M (OPMYNBl, HEOOXOOUMBIE Ui €€ pEelIeHHs, NPOBOAMTH PACUEThl H
OLIEHUBATh PEATLHOCTH MOTYYSHHOTO 3HAUCHHS (PU3MUECKON BEINIHHEI,

pelmaTb KauyeCTBEHHbIE 3a/layM: BBICTpAUBATh JIOTHUYECKHM HENPOTUBOPEUUBYIO IIETIOUKY
PacCyKJICHUI ¢ ONOPOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SIBIICHNUS,

UCIOJIb30BaTh MPU PEIIEHUH Y4eOHBIX 337a4 COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS
MOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMA W TIPEACTABICHUS y4eOHOW W HAYYIHO-TIOMYJISIPHON



uHGOpMAIMY, TOTYYECHHOM M3 PA3IMUYHBIX MCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTY4aEMYIO
nH(pOPMaIINIO;

OOBSACHATH NPUHIMIBI ACHCTBHS MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3nnyaTh
YCIIOBHS UX 0€30MacHOTO MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HHU;

HPUBOIUTH IIPUMEPHI BKJIA/Ia POCCHMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIB30BATh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM KU3HM IUISi 00ECHCUCHHUS
0€30macHOCTH TMpH OOpaIleHUN C MPUOOPaMU U TEXHUYECKUMHU YCTPOWCTBAMHM, Ui COXPAaHEHUS
3JI0POBBS U COOJIIOICHHS HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOILEH cpere;

paboTaTe B Tpynme C BBINOJHEHHEM pPA3JIMYHBIX COLHUAIBHBIX POJICH, IUIaHUPOBaTh padoTy
IPYIIBI, PAllMOHATBHO PAacIpeAessiTh 005S3aHHOCTU W IUIAHUPOBATH JESTENBHOCTh B HECTAHAAPTHBIX
CUTyalUsX, aJeKBAaTHO OLIEHUBATh BKJIAJ KaKJIOTO U3 YYAaCTHUKOB TPYNIbl B pEIICHUE
paccMaTpuBaeMoil poOIEMBl.

TemaTuueckoe IVIAHUPOBAHUE

Pasien Tema KosuyecTBo | B TOM uncie,
4acoB KOHTP. padoThbI
®a3a NOCTAHOBKY M PellleHNsi CUCTeMbI Y4eOHbIX 32124
4 BxomHast KOHTpoJibHas padoTa. OCHOBBI 3JICKTPOIUHAMUKHI 9 2
5 Konebanus 1 BOIHEI 20 1
6 OnTHka 17 1
7 KsanToBas pusnka 17 1
PeduexcuBnas ¢asza
8 O6o01aroiee MOBTOPEHHE 5 1
Peseps
HTtoro 68 6
KanennapHo-reMaTudyeckuii njiaHunpoBaHue
No | Hara | Hara TpeGoBaHMsI K YPOBHIO /3
wiad | Qakr Kon- | nonrorosku
Tema pasnena, ypoka BO
4acoB
IloBTOpenue matepuana 10 kiaaccaluac
1 IToBTOpEHME 1
BxonHas koHTposibHas paboTa
DJIeKTPOAMHAMHUKA (MpoaoJizKeHue) 8 yacos
Maznummnoe none 3
2 MarsuTHoe MMoJie 1 3HAaTh CMBICIT II1-
BekTop MarHuTHOM MHAYKIUH, (bu3NYECKUX BEINYHH: 2
JUHUW MarHuTHOW mHAyKIuu Cuia MAarduTHOE 1oJIe U
Awmrnepa BEKTOp MarH. MHAYKIIMH.
3HaTh IPABUIIO
«OypaBuunKa
3 Cuna JlopeHna. 1 ITormmars cMmbIci 3akoHa | 114,6
MarsuTHEIe CBOICTBA BEIESCTBA Amrnepa, 3HaTh MPaBUIIO
«JIEBOM PYKH»
4 Pemenne 3angau: «Cunbl Amnepa u 1 IToHuMaTh CMBICTI CHUJIBI
Jlopenua Awmmnepa u Jlopenia,




No | Hara | Jlata TpebGoBanus K ypOBHIO /3
wiad | GaxTt Kor- | nogrorosku
Tema paznena, ypoka BO
4acoB
YMETb IPUMEHSATh
3HAHUA HA IPAKTHKE
neKmpomacHumHas UHOYKUUs 5
5 DneKTpOMarHuTHasi UHYKIMSL. 1 IToHuMaTe cMbICH 117
MarauTHbIi OTOK MarHMTHOTO IOTOKA
6 [IpaBuno Jlenua. 3akon 1 3HaTh 3aKOH 18
AIEKTPOMArHUTHOW UHIYKITUH AIIEKTPOMArHUTHOM
WHIYKIAH
7 OJIC MHAYKIIUY B IBUKYIIIUXCS 1 OOBICHATH SBJICHUE I19-
IIPOBOJIHUKAX. IHIYKTHUBHOCTD CaMOUHIYKIMHU 10
8 SIBiieHnEe CaMOUHIYKITHUA. 1 [Tonnmatp pusnueckmii I111
NHAyKTUBHOCTB. DHEPrust CMBICH MOHATUHN U3 map. | -12
MarHMTHOTO MOJIS.
9 Inexmpoounamuxa. Konmponvnas 1
paboma Ne |
KoJsie0anus u BosnHbI 20 yacos
Mexanuueckue Konedanus 3
10 CB00OOIHBIE KOJIEOAHUS. 1 IToHuMaTts CMBICT I113
[Mapmonunueckue koneOaHus. KOJIe0aTeIbHOTO -14
JIBUKCHUS
11 3aryxallye U BbIHYXJICHHbIE 1 3HaTh NpeBpalleHue I116
kosebanus. Pezonanc SHEPrUH MPU
KoJ1e0aHUsX
12 Jlabopamopnas paboma Ne 3 1 YMeTb NpUMEHSTH
«OrnpeneneHue yCKOpeHUsI MasiTHUK JUIsI
CBOOOJTHOTO Ma/IeHUs IPH TOMOIIN OIpPEEIIEHUs] YCKOPEHUS
MasiTHUKa» CBOOOJHOI0 NaJACHHUSI
InekmpomazHumubvle Ko1e0anus 8
13 CB006OAHbIE ANEKTPOMArHUTHBIE 1 3Harthb yerporictea | IT 17
KoJeOaHusl. AHAJIOTHUS MEXKITY KoJiebaTebHOro KOHTYypa | - 18
MEXAHUYECKUMU U
AIIEKTPOMAarHUTHBIMU
KOJIeOaHUSIMHU.
14 I'apmonunyeckue 1 Omnpenenuts yctporictso | IT19
AIIEKTPOMarHuTHbIE KOJieOaHus B Kose0aTesbHOro KoHTypa | - 20
KosiebaTenbHOM KOoHType. Dopmyiia U €T0 XapaKTEPUCTUKH
Tomncona
15 IlepeMeHHBIN JJIEKTPUYECKUH TOK. 1 IToHuMats cMbICT I121
Pe3ucrop B enu nepeMeHHoOro ¢buznueckoit
TOKa BEJIMYMHBL: IEPEMEHHBIN
TOK
16 Konzaencarop u karyika 1 3HaTh NPUHIIMI 122
WHAYKTUBHOCTH B IIeTIH JeNCTBUS KOHIEHCATOpa
IIEPEMEHHOT0 TOKa Y KaTyIIKH B LIEMH
MIEPEMEHHOT0 TOKa
17 Pe3oHaHC B iIeKTpUYECKON LIENH. 1 YMETh IPUMEHSTh I1




No | Hara | Jlata TpebGoBanus K ypOBHIO /3
wiad | GaxTt Kor- | nogrorosku
Tema paznena, ypoka BO
4acoB
Pemenue 3agau 3HaHUS Ha IPAKTUKE 23-
24
18 Koumponvnas paboma Ne 2 no 1
meme. «Mexanuueckue u
INEKMPOMASHUMHbLE KOLeOAHUS)
19 I'enepaTop nepemMeHHOr0 TOKA. 1 3HaTh YCTPOMCTBO U I126
Tpanchopmaropsl. MPUHIUI ACHCTBUSA
TpaHcopmaropa
20 IIpousBoacTBO, Nepeaaya u 1 3HaTh CIIOCOOBI 1127
UCIIOJIB30BAaHUE AIEKTPUIECKOU IIPOU3BOJICTBA U -28
SHEPTUHU. nepenavyu
AJIIEKTPOIHEPT U
Mexanuueckue u 9
INEeKMPOMAZHUMHbBIE 60IHbL
21 BonHoOBEBIC sABIICHUS. 1 3HaTh OMpe/eIeHUE 1129
XapaKkTepUCTUKU BOJIHBI. BOJIHBI
22 Pacnipoctpanenue BOJIH B yIIpyrux 1 3HaTh CBOMCTBA U 1130
cpenax. YpaBHeHHE Oeryiiein XapaKTEePUCTUKHU
BOJIHBI MEXaHUYECKUX BOJH
23 3BYKOBBIE BOJIHBI. 1 SBnenus, I131
WUntepdepennus, audpakmus u XapakTepu3yIue -33
MOJISIpU3AIUsl MEXaHUYECKUX BOJIH MEXaHUYECKHUE BOJHBI
24 DJIEKTPOMAarHuTHOE MOJe, 1 3HaTh CMBICII TEOPUH I135
AJIEKTPOMArHUTHAS BOJIHA. Makcgenia -36
DKCcrnepuMeHTaIbHOE OOHApYKEeHUE
AJICKTPOMATrHUTHBIX BOJIH.
25 N300perenue panuo A. C. 1 OOBACHATH MPUHIUI 1137
[TortoBbiM. IIprHIUIIBI paANOCBA3H. PaaroCBsI3U YCTPOMCTBO
MIPOCTEUILIETO
pagoNPUEMHHKA
26 Mopynsauus 1 1eTeKTUpOBaHUE 1 OO0mbsacuare Mmonynsauuto | 138
U J€TeKTUPOBAHUS
27 CaoiicTBa 3JIEKTPOMATHUTHOMN 1 3HaTh cBorictBa | [139
BOJIHBI. Pacnipoctpanenue ANEKTPOMArHUTHBIX BOJIH | -40
panuoBosiH. Pagnonokanus
28 ITonsarue o TeneBuacHun. Pa3sutue 1 ITonumats npuHiun | [141
CPEICTB CBS3U TEJIEBUIEHUA W 3HAThH | -42
O6o06uaromui ypok CpE/ICTBA CBSI3U
29 Koumponvnasa paboma Ne 3 no 1
meme «Mexanuueckue u
INeKMPOMASHUMHBIE BOTIHbLY
Ontuka 17 yacos
Ceemosvie 6o1Hbl 10
30 CkopocTb cBeTa 1 3HaTh pa3BUTHE 1144
[Tpunnun [Mtolirenca. 3akoH B3IJISIZIOB HA TEOPUIO -45
OTPa)KEHHUS CBETA CBeTa
31 3aKOH MPeIOMJIEHUS CBETA. 1 ITonumate cmbica 3akoHa | [147




No | Hara | Jlata TpebGoBanus K ypOBHIO /3
wiad | GaxTt Kor- | nogrorosku
Tema paznena, ypoka BO
4acoB
ITonHOE OTpakeHue IIPEJIOMJICHUS CBETA -48
32 Jlabopamopuass paboma Ne 4 1 [TonnmaTe cMbICI
«H3mepenue nokasameis IIOJIHOTO OTPa’KEHUS
NpenoMIIeHUs. CIeKIay
33 Jlunza. [TocTpoenne n300paxeHus 1 3Hartb ycTpoiicTBo uH3bl | [150
B JIuH3e. DOpMyJia TOHKOM JIMH3bI 1 hopMyJTy TOHKOM -51
JIUH3BI
34 Jlabopamopnas — paboma Ne 5 1 Onpenensrtob
«Onpedenenue onmuyeckou cuibl u XapaKTePUCTUKU JINH3bI
@okycHozo paccmosiHus
cobuparowell TUH3bL)
35 Hucnepcust cBera MnTepdepenuus 1 OOBSCHATD SIBIICHHE 153
CBeTa, IPUMEHEHHE UHTEp(EpPEHIINU CBETA -55
36 Hudpakuus cera. 1 OOBSCHATD SIBIICHUE [156
JudpaknuoHHas peieTka TupaKiuy cBeTa -58
37 IToriepeyHOCTh CBETOBBIX BOJIH, 1 3HaTh CBOMCTBA 160
MOJISIPU3AIUs CBETa AIIEKTPOMArHUTHBIX BOJH
38 O6006mmarmui ypok 1
39 Koumponvnas paboma Ne 4no |
meme «Ceemosbie 801Hb1»
Inemenmul meopuu 3
OMHOCUMENbHOCHIU.
40 3aKOHBI 3JEKTPOAUHAMUKHU U | 3HaTh noctynarsl Teopun | [161
MPUHIIUIT OTHOCUTEIEHOCTH OTHOCHUTEIILHOCTH -62
IToctynatel Teopun OWHIITENHA
OTHOCHUTEJIbHOCTH.
41 OCHOBHBIE CIIEJICTBUS U3 1 3HaTh NOHATUSA 1163
MOCTYJIaATOB TEOPUU OTHOCUTEJIbHOCTH
OTHOCHUTEIIbHOCTH OJIHOBPEMEHHOCTH
42 ONeMEeHTHI PEISITUBUCTCKOM 1 IToHnMaTe cMbICT I164
JUHAMHKH PENATUBUCTKON -65
Pemenue 3agau IUHAMUKU
H3znyuenue u cnekmpol 4
43 Bunel nznydennit 1 3HaTh ocobenHnoctu | 1166
Hcrounuku cBera BUJIOB U3JIyYCHUH
44 CHeKTpsbl U CIIEKTPaJIbHBIN aHaIU3 1 3Hath BUABI crieKTpoB 1 | 1167
MMOHUMATh CMBICIT
CIIEKTPAIILHOTO aHAJIU3a
45 Jlabopamopnas paboma Ne 8 1 3HaATh CMBICIT TOHATUH
«Habnooenus cniownozo u
JIUHEUYamulX CNeKmpos
46 IIIxana >1€eKTpOMarHUTHBIX 1 3Hartb mkany | 1168
U3ITy4YeHUu AIEKTPOMArHUTHBIX
Camocmosmenvnas paboma Ne 2 U3Jy4EeHU I

KBanroBas ¢pusuka 17 yacos

Csemoegvle Keanmol

|

3

|




No | Hara | Jlata TpebGoBanus K ypOBHIO /3
wiad | GaxTt Kor- | nogrorosku
Tema paznena, ypoka BO
4acoB
47 Dorodaddexr. 1 [Tonumate cMbICH 1169
[Tpumenenue dotodrddexra sBieHus poroddpdekra, | -70
O0O0BSCHSATH 3aKOH
dboTtodrddexra
48 ®otonbl. KopnyckynsipHo- 1 3uHarth cBoiicTBa poroHa | 171
BOJIHOBOI1 JTyaJlu3M
49 CBeTOBOC JIaBJICHHC, XUMHYCCKOC 1 OOBACHATH JECUCTBUS 1172
JIEUCTBUE cBeTa. PelieHue 3aaaq cBeTa -73
Amomnan uszuka 3
50 Crpoenue atoma. OnbIThI 1 3HaTh CTPOEHUE aTOMa 1174
Pezepdopna o Pesepdopay
51 KBanToBsie nocryinarsl bopa. 1 IIoHuMaTh KBaHTOBBIE 1175
Mopens aroma Bogopoaa no bopy nocrynarsl bopa
52 Jlazepsl. 1 3HaTh CBOMCTBA I176
JIa3€PHOT0 U3ITyYEHUS
Du3zuxka amomnozo aopa. 11
Inemenmapnvie yacmuyvl
53 Crpoenue aToOMHOro spa. | OOBACHATH CTpOEHUE 1178
SnepHble cuibl. DHEPrus CBS3U aTOMHOTO s1/1pa. -80
aTOMHOTO sipa [Tonumate cMbICHT
MOHSITHSI SHEPTUU CBSI3U
54 PagnoakTtuBHOCTEL. BHuabl 1 OnuceIBaTh U 00BICHATEL | 1182
PaAMOAKTUBHOIO U3TyYEHHUSI. SIBJICHUE -83
pPa0aKTUBHOCTH
55 3aKoH paJIMOaKTUBHOTO pacIiaja. 1 3HaTh 3aKOH 1184
[lepnon nonypacnana PaaOAKTUBHOTO -85
pacmaja
56 Pemenue 3amau: «3akoH 1 YMeTh NTPUMEHSATh 3aKOH
PaAMOaKTUBHOIO pacmaja PaINOaKTUBHOTO
pacrnaza npu pereHuu
3aja4
57 Mertobl HaOMOACHUS U 1 ITonsats pazmuuus mexnay | I1
perucTpanuu 3J1eMEeHTapHbIX MeToJaMu HaOmoaeHust | 86
YaCTHI] U PErUCTpalvu AJIEM. Y.
58 HckyccTBeHHas palniOakKTHBHOCTD 1 Pemate 3amaun Ha 1187
SnepHble peakuuu COCTaBJICHUE SACPHBIX -88
Henenue snep ypana. Llennbie peakuui
AJIepHBIE pEaKIINU
59 SnepHslii peakTop 1 3HaTh NPUMEHEHUE 1189
TepmosinepHble peakiuu SJIEPHBIX U -90
TEPMOSIICPHBIX PEAKIUN
60 IIpuMeHeHue A1epHOM SHEPTUH. 1 IIpuBoauTh npumepsl | 1192
N3otomnsl. [lonyuenue NMpUMEHEHUsI  sAlepHOH | -93
PaANOAKTUBHBIX U30TOIOB SHEPTUH, BIIMSIHUS
PaINOaKTUBHBIX

U3JIy4CHUI




No | Hara | Jlata TpebGoBanus K ypOBHIO /3

wiad | GaxTt Kon- | nonrorosxu
Tema paznena, ypoka BO
4acoB

61 buonoruueckoe neicteue 1 YMeTp NpUMEHATH 1194
pPaZ0aKTUBHBIX U30TOIOB 3HAHUA HA IPAKTHKE
Pewenue 3anau

62 Konmponvnas paboma No 5 1

63 Tpwu sTamna pa3BuTHs 1 3HaTh 3Tanbl pa3BUTH 1195
3JIEeMEHTAPHBIX YACTHI] AJIEMEHTAPHBIX YaCTHUII -98

OTKpBITI/Ie IMO3UTPOHA, AHTHYACTHUIL

Ypoku nNoBTOpEeHHS S yacoB

64- [ToBTOpEHME 3
66

67 Hmoeosas konmponvuas paboma 1
68 3aKJIIOUUTENbHBIN YPOK 1

YueOHO-MeTOoANYeCKOe o0ecnieueHrne 00pa30BaTeIbLHOIO Mpolecca

o0s13aTe/ibHbIe y4eOHbIe MAaTePHAJIbI /ISl YYCHUKA

®dwusuka, 10 xnace/ Msxkumes I'.51., Byxosues b.B., Corckuiit H.H. mox pegakmueii [TaphentseBoit
H.A., Aknmonepnoe obmectBo «M3narensctBo «lIpocBemnienne))

MeToauueckne MaTepuajJabl 1Js YYUTEIs1

1. OnopHble KOHCIEKTHI U pa3zHOypoBHEBbIE 3amanus. Ousuka 11 kmacc — CII6: OOO «Bukropus
rocy, 2018.
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