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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no usuke 0a30BOro ypOBHS Ha yPOBHE CPEHET0 O0IIEro 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM mporpammbl, npenactaBieHHbIX B GI'OC COO, a Takxke ¢ y4€ToMm
benepaibHON pabovell mMporpaMMbl BOCIIUTAHUS M KOHIICTIITUHN MPETOAaBaHUs yIeOHOTO
npeameta «du3mka» B 00pa3oBaTeIbHBIX OpraHm3anusax Poccuiickoit ®Denepanmw,
peanu3youmx OCHOBHbIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Coneprxkanue nporpaMmbl Mo (U3HMKE HAMPaBICHO HA (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTuHBI Mupa oOyuatonmmxcs 10—11 xmaccoB mpu oOydeHMH WX (QHU3UKE Ha
0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEIIbHOCTHOTO MoAxoAa. [Iporpamma no ¢usuke
cootBeTcTBYyeT TpeboBaHusaM OPI'OC COO k miaHUupyeMbIM TUYHOCTHBIM, PEMETHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOyueHUus, a TaKXKe YUYHUTHIBAET HEOOXOAUMOCTh
peain3allud MEXIPEIMETHBIX CBsI3€d (PU3UKU C E€CTECTBEHHO-HAYYHBIMU Yy4e€OHBIMU
npeaMeTamMu. B Heil omnpenensroTcss OCHOBHBIE €M W3y4YeHUs (U3MKH Ha YpOBHE
cpenHero ooOmiero oOpa3oBaHUs, MIAHUPYEMbIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3HKU:
JMYHOCTHBIE, METAIIPEIMETHBIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[IporpamMma no (pusmKe BKIIOYAET:

IJIaHUPYEMBIE pe3yJIbTaThl OCBOCHMS Kypca (PU3MKU Ha 0a30BOM YpPOBHE, B TOM YHCIIE
MpPEAMETHBIE PE3YNBTATHI IO T0J1aM 00YUYEHUS;
cozepxkanue yueoHoro npeamera «dusuka» no rogam o0ydeHus.

du3nka Kak Hayka 0 Hanbojee OOIMX 3aKOHAX MPHUPObI, BHICTYMAsl B KAYECTBE
y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ] B CHUCTEMY 3HaHUH 00
okpyxatoiieM Mupe. LlIkonbHbIN Kypc PU3NKH — CUCTEMOOOPA3Y IO 111 €CTECTBEHHO-
HAayYHbIX YYEOHBIX NPEIMETOB, IMOCKOJbKY (U3MUYECKUE 3aKOHBI JIEKAT B OCHOBE
MPOIIECCOB U SIBJICHUM, WM3y4aeMbIX XUMHUEH, Ouomoruei, ¢uzudeckoil reorpadueii u
actpoHomuei. Mcronp3oBaHre U aKTUBHOE TPUMEHEHUE (PU3NYECKUX 3HAHUM OIpeIensieT
XapakTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTMHA B c(epe dHEpPreTHUKH, TPaHCIOPTa,
OCBOEHHUS KOCMOCA, MOJYyYEHUSI HOBBIX MATEPHUAJIOB C 3aIaHHBIMU CBOWCTBAMH U APYTHUX.
N3yuenne (U3MKUM BHOCHT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHME €CTECTBEHHO-HAYUHOM
KapTUHBI MHUpa 00ydaromuxcs, B (OPMHPOBAHWE YMEHUW MPUMEHSTh HAYYHBIA METO]
MMO3HAHUS TIPU BHITIOJHEHUU UMHU YIEOHBIX HCCIICIOBAHUH.

B ocHOBY Kypca (pu3MKH JUIsl ypOBHS CpEeHEro o0IIero 00pa3oBaHusl MOJTOKEH P
UJIEl, KOTOPBIE MOKHO PACCMATPUBATh KaK IMMPUHLIMIIBI €70 OCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISIETCS JIOTMYECKH
3aBEpUIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3lelioB (DM3HKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOMN (DH3HUKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM € HEW Marepuan Kypca GU3MKU 00beIUHEH
BOKpYT (u3nueckux Teopuid. Beaymum B Kypce siBnsiercs (GopMHUpOBaHUE IPEICTaBICHUN
O CTPYKTYPHBIX YPOBHSAX MAaTEPHUH, BELIECTBE U IOJIE.

Hoesa  eymanumapuszayuu. EE peanu3anuss NOpearioNaraeT  HMCHOJb30BaHUE
TYMaHUTapHOTO NOTeHIaNa (PU3NIecKor HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3HKH C



pazBuTMeM oOOmIIecTBa, a TakXe C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaonoti nanpasiennocmu. Kypc ¢uzuku mpeamnosiaraeT 3HAKOMCTBO C
MIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTUYECKUX MPHUIIOKEHUN U3YUCHHBIX TEOPUM U
3aKOHOB.

Hoes sxonocuzayuu peannszyeTcsl OCPEICTBOM BBEICHHUS AJIIEMEHTOB COACPKAHMUS,
MOCBSIIEHHBIX SKOJOTHUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TakKe OOCYXXIeHUus MpoOjeM paluoHaIbHOIO
IPUPOAOIIOIB30BAHUS U SKOJIOTHYECKON O€30MacHOCTH.

CTep>KHEBBIMU JJIEMEHTaMU Kypca (HU3MKM Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHHs SBISIIOTCS  u3nyeckue Teopun ((popMHUpOBaHHE MPEACTABICHUN O
CTPYKType TOCTpOeHHUsI (U3HUECKON TeopuH, pOiaH (PyHIAMEHTAIBHBIX 3aKOHOB H
IPUHLIUIIOB B COBPEMEHHBIX MPEICTaBICHUIX O MPHUPOJAE, TPaHUIAX NPUMEHHUMOCTU
TEOpUH, 17151 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-AeSTeTbHOCTHBIN MOX0/T B Kypce GM3UKH peallu3yeTcs MPExke BCETo 3a
CU€T OpraHM3aIH SKCIEPUMEHTAIBHON NeATelbHOCTH oOyuatommuxcs. s 6a3oBoro
YPOBHS Kypca (PU3HKU — 3TO UCHOJIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPBIE B Mporpamme no (pusuke 00beIUHEHbI
B OOIIMI CIIMCOK YYEHUUECKUX MPaKTUUYECKUX paboT. BoljeneHue B yka3aHHOM IepeyHe
7a00paToOpHBIX pabOT, MPOBOAMMBIX JJsI KOHTPOJS M OILIEHKH, OCYIIECTBIISETCS
y4acTHUKaMHd 00pa30BaTENBHOTO MpOIlecca UCXO/s M3 0COOCHHOCTEW TUIAaHMPOBAHUS U
ocHameHust kabunera ¢usuku. [Ipu 3TOM oOecrieunBaeTcs OBIAICHUE OOYJAOITUMUCS
YMEHUSIMH [TPOBOAUTH KOCBEHHBIE U3MEPEHMSI, UCCIIEIOBAHNS 3aBUCUMOCTEN (PU3HMUECKUX
BEJIMYMH U TIOCTAHOBKY OMBITOB 1O TPOBEPKE MPETOKEHHBIX THIIOTE3.

bonpiioe BHUMaHUe yaenseTcs pelieH!Io pacy€THRIX U KaueCTBEHHBIX 3aaad. [Ipu
ATOM JIJIsl pacCu&THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 33/1a4H C SIBHO 331aHHOH (DH3HUECKO
MOJIEJIbIO, MO3BOJISIOLIME MPUMEHATh M3YyUYEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTU KaK W3
OJIHOTO pazfena Kypca, TaKk M MHTErpUpys 3HaHHs W3 pas3HbIX pa3genoB. [lns
KaueCTBEHHBIX 3a/1ad TMPHUOPUTETOM SIBISIFOTCS 3a/JaHus Ha OOBSCHEHWE MPOTEKAHHS
(bu3MYecKuX SIBICHUI M MPOLECCOB B OKPYXKAIOIIEH XKU3HU, TpeOyromue BblOOpa
bu3znueckoil MoaeNnu AJid CUTYaluu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ tpeboBanusimu ®I'OC COO k maTepuanbHO-TEXHHUYECKOMY
obecrieueHnto0 yueOHOro mpoiiecca 6a30BbIi ypPOBEHb Kypca (PU3UKH HA YPOBHE CPEIHETO
o01iero o0pa3oBaHus JOHKEH H3y4aThCs B YCIOBHSIX MMPEAMETHOTO KaOnHeTa (PU3UKHU UITH
B YCJIOBHUSX MHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYyYyHOTO IMKiIa. B
kabuHere (uU3MKH MODKHO OBITH HEOOXoAMMoOe JTabopaTopHOE OOOpYJOBaHHUE ISt
BBITIOJIHEHHSI YKAa3aHHBIX B TIporpamMme mo (GU3MKe YUCHHUYECKHX MPAKTUYECKUX padoT U
JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCcTpanmoHHOe 000pyAoBaHre (HOPMHUPYETCS B COOTBETCTBUU C MPHUHIIMIIOM
MUHUMAJIbHOM JIOCTaTOYHOCTH U OOECMeYMBaeT IOCTAHOBKY TMEPEYUCICHHBIX B
nporpaMMme 1o (U3MKe KIF0YEBBIX JEMOHCTPALMN JIJIsl UCCIIEOBAHMS U3y4YaeMbIX SBJICHUIN
U TPOLIECCOB, HSMIHUPUYECKUX M (YHIAMEHTAIbHBIX 3aKOHOB, HMX TEXHHYECKHX
IIPUMEHEHUM.



JIaGopatopHoe 000pynOBaHUE I YICHUUECKUX IPAKTHUECKUX paboT hopMupyercs
B BUJIC TEMAaTHUYECKUX KOMIUIEKTOB M O0OECIeunBaeTcsi B pacuéTe OJHOTO0 KOMILJIEKTa Ha
IBYX oOyuaromuxcs. TemaTnueckue KOMILIEKTHI J1a00paTOpHOTrO 000pYJ0BaHUS JOJIKHBI
OBITH MOCTPOEHBI HA KOMIUJIEKCHOM HCIIOJIb30BAHUU aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB,
a TaKKe KOMITbIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BUE HU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IETISIMU U3Y4YEeHUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIIOTCSI:
dbopMUpOBaHNE HHTEPECA U CTPEMIICHHUS 00YUaIOIUXCA K HAYYHOMY U3YYCHHIO TPUPO/IBI,
Pa3BUTHE X MHTEUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEJICTABICHUA O HAYYHOM METOJA€ TMO3HaHUs MW (OpPMHpPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY KAIOUTUM SIBJICHUSM;
dbopMUpOBaHNE HAyYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa MU3YYEeHUS OCHOB CTPOCHHS
MaTepuu 1 GyHIaMEHTAIBHBIX 3aKOHOB (DU3HUKU;

(bopMUpoBaHUE YMEHHUI OOBICHATH SIBJCHUS C MCIOJIb30BAaHUEM (PU3NYECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUE TIPEACTABICHUI O poiu (PU3UKUA IJIST PA3BUTHS APYTUX ECTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHH.

JlocTrKkeHne 3THUX Liesei o0ecreunBaeTcs pelieHUEM CIeIYIOUINX 3aa4 B Ipoliecce
U3Yy4EHHUs Kypca (U3UKU Ha YPOBHE CpPeIHEro o0IIero oOpa3oBaHus:

NpUOOPETEHUE CHUCTEMBbl 3HAaHUU 00 OOIIMX (PU3UUYECKHX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUAX, BKIIIOUAs MEXaHUKY, MOJEKYJSIPHYIO (U3HKY, DIEKTPOIUHAMHUKY, KBAHTOBYIO
(U3HUKY U 3JIEMEHTHI aCTPO(U3UKY;

(dbopMHpoBaHHE YMEHUIN IPUMEHATh TEOPETUUECKHIE 3HAHUS 1J151 O0bSICHEHUS (PU3NUYECKUX
SBJICHUH B PUPOJIE U JUIsl IPUHATHS MPAKTUUECKUX PEILIEHUH B TIOBCETHEBHOM KU3HU;
OCBOEHHE CIOCOO0B peIICHUS Pa3INYHbBIX 33/1a4 C IBHO 33JIaHHON (PU3MUECKON MOJIENbIO,
3a71a4, TIOJIPa3yMEeBAIOIINX CAMOCTOSATEIBHOE CO3/IaHue (PU3NIECKON MOJIENH, a/IEKBAaTHON
YCIIOBUSIM 33J1a4H;

NOHMMAaHHWE (PU3NYECKUX OCHOB WU MPUHIUIOB JCHCTBHUSI TEXHUYECKUX YCTPOWCTB H
TEXHOJOTMYECKHUX MPOLECCOB, UX BIUSHUS Ha OKPY’KAIOILYIO CPEy;

OBJIAJICHHE METOJaMH CaMOCTOSITEIbHOTO TUTAHUPOBAHUS M TPOBEACHHS (U3HUECKUX
HKCIIEPUMEHTOB, aHAIN3a U UHTEPIPETAINH NHPOPMAIUH, OTIPEACTIEHUS JOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yJbTaTa;

CO3/IaHUE YCJIOBUU JUISl PAa3BUTHS YMEHUN NPOEKTHO-UCCIIEIOBATEIBbCKON, TBOPYECKON
JeSITeIbHOCTH.

Ha uzyuenue ¢puszrku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHuUs
otBoauTcs 136 yacoB: B 10 kiacce — 68 yacos (2 yaca B Hefeno), B 11 kinacce — 68 yacon
(2 yaca B HezelO).

[Ipennaraemslii B mporpamme no (pusuke nepeyeHs J1adbopaTOPHBIX U MPAKTHUECKUX
paboT sABNSETCS PEKOMEHIOBAHHBIM, YUUTENb JCNaeT BEIOOP MPOBEACHMS JTa0OPATOPHBIX
paboT 1 OMBITOB C YYETOM MHINBUIYATBHBIX OCOOCHHOCTEH 00yJaroImxcsl.



COIAEPKXAHUE OBYUYEHUA

11 KITACC

Paznea 4. DinekTpoauHAMHUKA

Tema 3. Mazcnummnoe none. IneKmMpoMazHUMHAA UHOYKYUS

ITocTostHHBIE MarHuThl. B3aMMOIEHWCTBHE IOCTOSIHHBIX MarHUTOB. MarHutHoe
none. BexkTop MarHMTHOM MHAYKUMH. [IpyUHIMIT Cyneprio3uIMyM MarHWTHBIX IOJIEH.
JluHnn ™MarHuTHOM wMHAYKMU. KapThHa JWMHAM MarHUTHOM WHAYKUUU  ITOJIS
IOCTOSIHHBIX MarHUTOB.

MarsauTtHO€E 1oje NpoBOJHMKA ¢ TOKOM. KapThHa JMHUN WHIYKIWA MAarHUTHOTO
[0JISA JUIMHHOT O IPSIMOTO IIPOBOJIHMKA U 3aMKHYTOI'O KOJIBIIEBOTO IIPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT Opcrena. BzaumoaercTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIllpaBJICHUE.

Cuna JlopeHna, €€ MOIyJIb M HalpaBlicHUE. /[BH)KEHHE 3apsHKEHHOW 4acTHUIbl B
OJIHOPOJIHOM MarHuTHOM moie. Pabota cuibl JlopeHua.

SIBneHHE AIEKTPOMAarHUTHOM MHAYKUIWH. [IOTOK BEKTOpa MarHMTHOM MHAYKIIHH.
DJIEKTPOABUKYILAsl CHJIA HHAYKIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInU Papanes.

BuxpeBoe siekTpuueckoe Imosie. ONEKTPOABWKYLIAs CHJIA HWHIOYKIUU B
IIPOBOJHUKE, IBUKYIIEMCS IOCTYNaTENBHO B OJHOPOIHOM MAarHUTHOM II0JI€.

[Ipasuo Jlenua.

NHnykTuBHOCTB.  SIBI€HME  CaAaMOMHAYKLIHMHM.  OJIEKTPOABWXKYINAs  CHJIA
CaMOWHIYKIIUH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHUUeCcKre yCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: IMOCTOSIHHBIE MArHMTHI,
ANEKTPOMArHUThI,  DJIEKTPOJBHUIATENb,  YCKOPUTENIHM  JJEMEHTAPHBIX  YACTHL,
UHAYKIUOHHAS MeYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHHE HJIEKTPOHHOI'O ITy4YKa MArHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3aumozelictere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHue 3JIeKTPOMAarHUTHOM UHYKLHUH.

IIpasuno Jlenua.



3aBUCUMOCTh 3JEKTPOABIKYIIECH CHJIBI HMHAYKIUUA OT CKOPOCTH W3MEHEHHS
MAarHUTHOTO MOTOKA.

SIBiIeHME CaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

Hccnenopanue neMCTBUS NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

Hccnenosanue sBiIeHUs 3JIEKTPOMATHUTHOM UHIYKIIHH.

Pa3nes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KONeOAHUA

Konebarenbhas cuctema. CBOOOIHbIE MEXaHUYECKHUE KoebaHust. ['apMoHnueckue
konebanus. Ilepuon, yactora, ammutyna u ¢asa xonedanuid. [Ipy>XMHHBIA MasTHUK.
MareMaTtnyeckuii MasTHUK. YpaBHEHHE TapMOHMYECKHX KojeOanuil. [IpeBpaiieHue
SHEPIrUM MPU TAPMOHUUYECKUX KOJICOaHUSIX.

Konebarenbupiii  kOoHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJICOAHHS B
UJCATBHOM KOJICOATEIbHOM KOHType. AHAJIOTUS MEXIy MEXaHHYECKUMH U
AIEKTPOMATrHUTHBIMU KosieOanusmu. @opmyna TomcoHa. 3aK0OH COXpaHEHHS YPHEPTUU B
UcaIbHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarmomux KoJjieOaHUSIX. BBIHYXJICHHbIE MEXaHUUYECKHE
KoJieOanusi. Pesonanc. BeiHyX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

ITepemennsiil Tok. CHHYCOUAATBHBIN TEPEMEHHBIN TOK. MOITHOCTh EPEMEHHOTO
TOKA. AMIUIUTYIHOE U JEUCTBYIOLIEE 3HAUCHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpanchopmarop. IlpousBoactBo, mnepenaya U MNOTpeOJIEHUE DIESKTPUUECKOMN
SHEPruu. ODKOJOTMUECKHWE PHUCKU TPU MPOU3ZBOACTBE IJIEKTpodHepruu. KympTypa
HCTIOJIb30BaHUS AJICKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHuuecKkne yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHHUE: IIIEKTPUUECKUN 3BOHOK,
re€HepaTop MEPEMEHHOTO TOKA, TUHUHU JIEKTPOIiepeaay.

Jlemoncmpayuu

Uccnenoanne mapamMeTpoB KojeOaTeabHONW CHUCTEMbl (NMPY>KUHHBIA WU
MaTeMaTUYECKUIl MASTHHK).

Habmoienue 3aTyxaronux KoueoaHuii.

HccnenoBanue CBOWCTB BIHYXICHHBIX KOJI€OaHUH.

Habmonenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

OcuwiorpaMmbl  (3aBUCUMOCTH CWJIBI TOKAa U HANpPSIKEHUS OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pezonanc nmpu  mocineqoBaTeIbHOM — COCAMHEHWHM  PE3UCTOpa,  KaTyIIKU
MHIYKTUBHOCTHU M KOHJIEHCATOpA.



Mopeinb TMHUY 3JIEKTPONEpeIayn.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTH TIEpUOIa MAJIbIX KOJICOAHUM rpy3a Ha HUTHU OT JJIUHBI
HUTHU U MACChI Ipy3a.

HccnepoBanue MepeMEHHOTO TOKa B LEMH U3 IMOCIEI0BATENBHO COETHMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexannueckue BOJIHBI, YycloBHs —pacnpoctpaHeHus. Ilepumon. CkopocThb
pacrpocTpaHeHus MW JiuHa BOJIHBL  [lomepedHble ©W  TPOJOIBHBIE  BOJIHBI.
WNurtepdepenius u uPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkoCTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHS M3Iy4YEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentranus BexktopoB E, B, V B asmektpomarautHOM BoiHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, TMpeoOMJICHUEe, NOoJsipu3anus, Iudpaxius,
unrepdepeniuss. CKOpocTh JIEKTPOMAarHUTHBIX BOJIH.

[lIxana »7EKTPOMArHUTHBIX BOJH. [IpuMeHEeHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyuHLIMIBI pauOCBSI3U U TeNeBUACHUS. Painonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHuyeckne yCTpONCTBA W NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE
UHCTPYMEHTHI, YJbTPa3BYKOBas JUArHOCTMKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue M pacpoOCTPaHEHUE MONEPEUHBIX U MTPOJIOIbHBIX BOJIH.

Kone6momieecs Teo Kak HICTOYHUK 3BYKa.

Hab6nronenue orpakeHus: U IPeTOMIICHUS] MEXaHHYECKUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

Habntonenue cBs3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIMTYI0M M 4acTOTOM
KOJIeOaHU.

Uccnenoanne CBONCTB AJIEKTPOMATHUTHBIX BOJH: OTPaKEHHE, IMPEIOMIICHUE,
noJisipu3arys, TuQpaxius, tHTepPepeHIms.

Tema 3. Onmuxka

I'eomeTrpuueckas ontuka. [IpssMoIIMHEWNHOE PACTTPOCTPAHEHUE CBETA B OTHOPOIHOM
cpene. JIyu cBera. ToueuHblii MICTOYHUK CBETA.

Otpaxkenne cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne u3z00pakeHU B
IIJIOCKOM 3€pKaJe.



[Ipenomiienne cBeta. 3akOHBI MpeEIOMIICHHsI CBeTa. AOCONIOTHBIA IOKa3aTelb
npenomnenusa. [lomHoe BHyTpeHHee oTpaxenue. IlpenenbHbld yros mOJIHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

Cobuparonre u pacceuBaromue JuH3bl. ToHKas nrH3a. oKycHOE paccTosiHuE U
ONTHYeCKasi cuia TOHKOM nuH3bL. [locTpoeHune wu300paxkeHH! B CcOOUpAIONINX |
paccenBarOIMX JuH3ax. @opMyia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBast ontuka. Untepdepenus ceera. KorepeHTHbIE UCTOYHUKU. Y CIOBUS
HaOIIOACHUS! MAKCUMYMOB U MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT JIBYX
cuH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakunonHas pemérka. YciaoBue HaOMIOACHHS TJIAaBHBIX
MaKCHMYMOB IIpH MaJJ€HUN MOHOXPOMAaTUYECKOTO CBETA Ha AU(PPAKLIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTPOWCTBA W NPAKTUYECKOE TMPUMEHEHHE: OYKH, JIyIa,
(doToamnmapaT, IPOEKIIMOHHBIN ammapaT, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA,
IU(PPaKIMOHHAs PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMonuHEHOE pacHpoCTpaHEHUE, OTpPaKEHHE U  MPEIOMIICHHE CBETa.
OnTtuyeckue npudOpHI.

[TosmmHOE BHYyTpeHHEE oTpaxkeHue. Mozenb CBETOBOAA.

WccnenoBanue cBOMCTB M300paXkKeHU B JIMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKONA.

Habmronenue nntepdepeHunn crera.

Habnronenune nudpakiyu ceera.

Habmronenue nucnepcuu cBera.

[TomyyeHue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonyuyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKY.

Hab6nronenue nossipusaiuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne nokasarens NpeJoOMIICHHS CTEKIIA.

WccnenoBanue CBOMCTB N300paykKeHU B TMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCHUTEIbHOCTH

['pannubl IPUMEHUMOCTH KJIACCUYECKOM MexaHWKU. [locTynmarel crienuanbHOU
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHLUI OTHOCUTEIBbHOCT DUHIITENHA.



OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIEHHE BPEMEHUM U COKpalllCHUE
JUTAHEL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs3pb Macchl C 3HCpFH€ﬁ H HMITYJIbCOM peJ]HTHBHCTCKOﬁ qaCTHUIBI. 9Hepr1/151
IIOKO4I.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®oronbl. Popmyna [Inanka cBa3u 3HEprun GOTOHA C €r0 YaCTOTOW. DHEpPrus u
MMITYJIbC (POTOHA.
OtkpeiTue u uccienoanue Gorodpdexra. Onbitel A. I'. CroneroBa. 3aKoHBI

dotorddekra. VYpapHeHnue OIiHmTeiiHA Mg (doToddpdexra. «KpacHas TpaHHIA»
dboToaddexra.

JaBnernue cBera. OnbeiTel I1. H. JIeGenena.
XHUMHUYECKOE JEUCTBUE CBETA.
TexHuueckue yCTpOHCTBa M MpaKTUYECKOE MpPUMEHEHue: (OTOIJIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAHO/I.
Jlemoncmpayuu
®oT03PheKT HA YCTAaHOBKE C [IMHKOBOM MJIACTUHOM.
HccnenoBanue 3akoHOB BHeEIIHETo (poToaddekra.
Ceeronuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnwiThl Pesepdopna 1o paccesHUI0 o -YacTHIl.
[Inanerapnas mozeinb aroma. [loctynatel bopa. M3nyuenue u nornomnienue (OTOHOB MpU
IepexoJie aToMa € OJHOIO YPOBHSI 3HEpruu Ha apyroi. Bunbl cnextpoB. Cnektp
YPOBHEHN SHEPTUM aToMa BOAOPOAA.
BonnoBeie cBoiictBa uvactul. Bosnsl ae bpoinsa. KopnycKylisipHO-BOJHOBOM
Ty aliu3M.
CHoHTaHHOE U BBIHYKJICHHOE U3TyUYCHHE.
TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHUE: CIEKTPAJIbHBIA aHAIN3
(cmekTpockon), Ja3ep, KBAHTOBbI KOMIIBIOTED.
Jlemoncmpayuu
Mogpens onbita Pezepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
Habmoienue muHeRvaThIX CeKTPOB U3ITyUEHUSI.
Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol



Hab6nronenue muHEYaToro CriekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JIOKa3bIBAIOIIME CJIOXKHOCTh CTpOeHHsS sAnpa. OTKpbITHE
paanoakTuBHOCTH. OmnbITel Pesepdopna mo ompeneneHuIo cocTaBa paguOaKTUBHOIO
u3nydyenus. CBoiicTBa asiba-, 6eta-, raMma-u3inydeHus. BivsHue paaioakTUBHOCTH Ha
YKHABBIE OPTAHU3MBI.
OTtkpeiTHEe mNpoTOHAa M HeuWTpoHa. Hykimonnas wmoxens siapa ['eitzenOepra—
NBaneHnko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.
Anba-pacnaa. IJIeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amMmMma-uziydeHue.
3aKOH PaAMOAKTUBHOIO pacnaja.
DHeprus CBA3M HYKJIOHOB B siipe. SAnepubie cuibl. Jlepext Macchl sapa.
SnepHble peakuuu. JleneHue u CUHTES sI€Ep.
Snepusbiit peaktop. Tepmosinepubiii cunTe3. [IpoOaemMbl U IEPCTIEKTUBHI SACPHON
OHEPreTUKHU. JKOJOTHUECKNE ACTIEKTHI IAEPHON YJHEPTETUKHU.
DneMeHTapHble YacTULlbl. OTKPBITHE O3UTPOHA.
MeTtonbl HaOJIIOAEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHULL.
@dyHIaMeHTaNIbHbIE B3auMO/IeicTBUs. EMUHCTBO (u3nueckoil KapTUHBI MUpA.
TexHuueckre YCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: HO3UMETP, Kamepa
Bunbcona, siaepHbliil peakTop, aToMHast 0oM0a.
Jlemoncmpayuu
CU€TUrK MOHUBHPYIOIINX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul
UccnenoBanue TpekoB 4acTuIl (TI0 TOTOBBIM GoTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

OTtanbl pa3BUTUS acTpoHOMUHM. [IpukiagHOEe W MHUPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMUM.

Bup 38é3aH0r0 HEOa. Co3BE3/11s, SIPKUE 3BE3/IbI, TUTAHETHI, UX BUIUMOE JBUKECHHUE.

ComnHeunas cucrema.

Counnrnie. ConmHeuHnasi akTUBHOCTb. MIcTounuk sHeprun CosHIa U 3BE€311. 3BE3bI, UX
OCHOBHBIE XapaKTEPUCTUKH. J[narpamMmmMa «CreKTpalIibHBIN KJIaCC — CBETUMOCTBY. 3BE3/IbI
TJIAaBHOM ITOCJIEOBATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTEY JUIS 3BE3 /] TJIaBHOM
MOCIE0BATENLHOCTH. BHyTpeHHee cTpoeHue 3BE311. COBPEMEHHBIE TPEACTABICHUS O
MPOUCXOKACHUH U HBOIOIMK COTHIA U 3BE3/T. DTAllbl dKU3HU 3BE3I.

Mrneunsiit [lyte — nHama [amaktuka. Ilonoxxenwe u nBrkeHue CoisiHIIA B

lNanaktuke. Tunel ramaktuk. PaguoramakTtuku v kBasapbel. UEpHBIE AbIpbI B siApax
rajaKkTHK.



Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa0O06ma. PaszOeranme raiakTHK.
Teopus bonpmoro B3psiBa. PenmkroBoe nsnyueHue.

MacmrabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabarooenus

HaGnronenuss HEBOOPY)KEHHBIM TJIA30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
PUIOKEHUH JJI ONpe/iesIeHUs MOJI0KEHN HEOECHBIX 00BEKTOB HA KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be31sA CEBEpHOro MOJIyIIapHs U IPKUE 3BE3bI.

Habmronenus B Teneckon Jlynsl, mranet, Miieunoro Ilytu.

Oo0o0maromiee MOBTOPEHUE

Ponb pusnku 1 acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIOTUUECKOM, COITMaILHON 1
ATUYECKON cepax NesITeTbHOCTH YelOBEKa, pOjb U MECTO (PU3UKU U aCTPOHOMHUHU B
COBPEMEHHOM HAy4YHOW KapTUHE MHpa, POJib (PU3NYECKOW TEOpHUH B (POPMUPOBAHUU
MPEACTABICHUN O (PU3NYECKON KapTUHE MHUpa, MEeCTO (PU3MYECKOW KapTHHBI MHpa B
00111eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUMN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca Gusnku 6a30Boro ypoBHs B 11 kitacce ocyiiecTBisieTcs ¢ yuéTom
coJiepKaTeIbHBIX MEXKIIPEIMETHBIX CBA3EH ¢ KypcaMy MaTeMaTHKU, OMOJIOTUH, XUMHUU,
reorpaduu U TEXHOJOTHUH.

Meorxcnpeomemnvle nouamus, CBSI3AHHBIE C HM3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: ABJICHUE, HAYYHbIN (aKT, TUNOTE3a, (PU3nyecKasi BeIMYMHA, 3aKOH, TEOPHS,
HaAOJII0/ICHNE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuxa: pellieHUe CUCTEMbl YpaBHEHUN, TPUTOHOMETPUYECKUE (DYHKIIMH:
CHHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPbl M MX MPOCKIMU HA OCU KOOPIAWHAT, CJIOKEHUE BEKTOPOB, IMPOM3BOJHBIC
AJIeMEHTapHbBIX (DYHKIUH, MPU3HAKK TIOI00MS TPEYTOIHHUKOB, OMPEICICHUE IO
TI0CKUX (puryp u 06béma Ted.

buonocus: snexTpuyeckue SIBICHUS B )KUBOU MPUPOJE, KOJIeOaTENbHbIC IBUKEHUS
B JKMBOM IIPUPOJIE, ONTUYECKUE SIBJICHUS B XKMBOW NPHUPOJE, NEUCTBUE pagvallid Ha
YKUBBIEC OPTAHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKast CTPYKTYpa TBEPABIX TE,
MEXaHU3Mbl 00pa30BaHMsI KPUCTALTUICCKON PEETKU, CIEKTPATIbHBIN aHAIN3.

T'eoepaghus: mMarHuTHbIC MOJIOCA 3€MIIM, 3aJIEKHM MAarHUTHBIX pyl, $HOTOChEMKaA
3€MHOW MOBEPXHOCTH, MPEJICKA3AHUE 3€MIIETPSICCHUMH.

Texunonocus: JWHUM  DIIEKTPOIIEpENAdY, TEHEpPATOpP NEPEMEHHOIO0  TOKa,
3JIEKTPOABUTATEIb, UHAYKIIMOHHAS TI€Yb, pajap, paaAuONpPUEMHHUK, TEICBU30p, AHTEHHA,
tenedon, CBU-medyb, NPOEKIIMOHHBIN aIlapar, BOJOKOHHAS OITHKA, COJHEYHAsS
OaTapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOro mnpeamera «®Pu3MKa» HA YPOBHE CPEIHETO OOIIEero
oOpa3zoBanusi (0a30BBIi YPOBEHB) JODKHO OOECTICUHUTHh JOCTHIKCHHE CIIEIYIONMNX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI
JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS y4yeOHOro mnpeaMera «DPuU3MKa» JTOJHKHBI

OoTpaxxaTb TOTOBHOCTb W  CIOCOOHOCTh  OOydYalolUXCsi  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTALIUM/, TO3UTUBHBIX BHYTPEHHUX YOEKACHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOTro OOIIEeCTBA, PACIIUPEHUE >KU3HEHHOTO OIbITa M OIbITa
NEATEIBHOCTH B MPOILIECCE peaar3allii OCHOBHBIX HAIPaBJICHUNW BOCHUTATEIBLHOU
NEATEIIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh T'PAXKAAHCKOW MO3UIIMU OOyYarolerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAMIIMOHHBIX  OOIIEYEIOBEYECKUX  TyMAHUCTHUYECKUX U
JEMOKPATHUYECKUX LIEHHOCTEM;

FOTOBHOCTb BECTM COBMECTHYIO JESTEIBHOCTh B HMHTEPECAX TIPaXKJAHCKOTO
00111eCTBa, y4aCTBOBATh B CAMOYTIPABJIICHUHU B 00pa30BaTEIbHONW OpPTaHU3aIINHY;

YMEHHE B3aMMOJICHCTBOBATH C COLUAIBHBIMU MHCTUTYTaMU B COOTBETCTBUU C MX
(GYHKIMSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUMUCKOMN TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHHE K TOCYJAPCTBCHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYyalldli0 M NPUHUMATh OCO3HAHHBIE pEIICHUs,
OPUEHTHUPYACh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:



ACTETUYECKOE OTHOLIEHUE K MHpPY, BKIKOYAs ICTETUKY HAYYHOrO TBOPYECTBA,
MpUCYIIETO (PU3NIECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpPEC K pa3InyHbIM chepam mpodheccCHuoHATbHON AEATEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKON U TEXHUKOH, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp OymyIeit
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO M CaMOOOpPa30BaHHIO B 00JIACTH
(U3HUKYN Ha IPOTSKEHUH BCEW KU3HU;

6) IK0JIOrHYeCKOro BOCIIMTAHMSA:

c()OPMHUPOBAHHOCTh  IKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHE TIJ100aIbHOrO
XapaKTepa SKOJOTMYECKUX TPOOIIeM;

IUIAHUPOBAHUE W OCYIIECTBJIICHHE JCHCTBUI B OKpYXAlOLIEH Cpelle Ha OCHOBE
3HAHMS LeJIEW yCTOMYNBOIO Pa3BUTHS YEJIOBEYECTBA;

pacCIIMpEHNE OMbITAa IEATEIBHOCTH JKOJOTHYECKOM HAIIPABICHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUM 10 (PU3HUKE;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs (PU3NUECKON HAYKU;

OCO3HAaHHE LIEHHOCTH HAy4YHOM JESATEIBbHOCTH, TOTOBHOCTh B IIPOLIECCE M3YUYCHUS
(GU3MKH  OCYWIECTBIATH MPOEKTHYHO M  MCCIENOBATENbCKYIO  JIEATEIbHOCTh
WHJVBHTyaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIe HeiiCTBUS
ba3oBble Jiornueckue AeMcTBHUA:
CaMOCTOSTENIbHO (hOPMYJIMPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;
ONpeNessATh 1€ JIeITEeIbHOCTH, 3a/JaBaTh IlapaMeTphbl M KPUTEPUU HX
JIOCTYKCHMS,
BBISIBJISITh 3aKOHOMEPHOCTU W TMPOTUBOPEYHUS B paccMaTpUBAEMbIX (PU3HMUECKUX
SIBIICHUSAX;
pazpabaThiBaTh IUJIaH PEHICHHWS] MPOOJEMBI C YYETOM aHAM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JEATEIIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3yJIHTATOB
LIEJISIM, OLICHUBATh PUCKU TIOCJIEICTBUM JEATEIbHOCTH,
KOOPJAVUHUPOBATh U BBHITIONHATH paOOTy B YCIIOBHUSX PEaJbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS,



pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble uccienoBaTebcKue 1eiiCTBUS:

BJIQJIeTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU TMOHATUSMU H METOAaMUu
(bu3nYecKoi HayKH;

BIIQJICTh HABBIKAMU YyYE€OHO-HCCIICIOBATEIHCKON M TMPOCKTHON NESITEIHHOCTH B
o0yacTu PU3NKH, CTIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITETbHOMY ITOUCKY METOJIOB
pemieHuss 3aAad  (U3MYECKOTO COJACpP)KAHUSA, NPUMEHEHHUIO pa3JIMYHbIX METOJIOB
MO3HAHUS;

BJIQJCTh BHUJAMH JCATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANH, IPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX CUTYaIHIX, B
TOM YHCJIE IPU CO3/IaHUH YUEOHBIX POEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh TPUYMHHO-CJICICTBEHHBIE CBSI3U U aKTyaJIM3UPOBAThH 3a/1a4y, BbIJIBUTATh
TUNoTe3y €€ pelIeHus, HAaXOAUTh apTyMEHTHI [T I0Ka3aTeIbCTBA CBOMX YTBEPKICHUIH,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHUS,

aHAJTM3UPOBATh MOJYYCHHBIE B XOJ€ PEIICHUS 3a7aud Pe3yibTaThl, KPUTHICCKU
OIICHUBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATHh N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTb U  (opmyiIupoBaTh COOCTBEHHbIE 3a/layd B  00pa3oBaTesbHOMN
JEeSITEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUSM, OTICHUBATH MIPUOOPETEHHBINA OIIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (Qu3MKe B TPaAKTUYECKYyHO  00JIacTh
KU3ZHENIEATECIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUrHHAIBHBIC TOAXObl U PEIICHUS,

CTaBUTH MPOOJIEMBI M 33/1a49H, JOITYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIQJIeTh HABBIKAMHM TIOJMydeHUs WHGOpMAIMU (HU3UYECKOTO COJACpNKAHUS U3
HMCTOYHMKOB PA3HBIX THUIIOB, CAMOCTOSITEJILHO OCYIIECTBISTh TIOUCK, aHAaJU3,
CHUCTEMATH3AIMI0 W WMHTEPIpETarui0 WHGOPMAIIMK Pa3IUYHBIX BHIAOB W (opm
MIPE/ICTABIICHHS;

OIICHMBATh JOCTOBEPHOCTHh HH(POPMAITHH;

HCIIOJIh30BaTh CPEACTBA MH(POPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA B
pEIICHNN KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OpPraHU3AIMOHHBIX 3a7a4 C
coOyoicHueM TpeOOBAaHUM SPrOHOMHKHM, TEXHUKH O€30MaCHOCTHU, THUTHEHBI,
pecypcocOepekeHrs, TPaBOBBIX MW OJTHYECKMX HOPM, HOPM HH(DOpPMAIMOHHOMN
0e30I1aCHOCTH;

CO3/71aBaTh TEKCThI (PU3MUECKOTO COJEPKAHUS B PA3IMYHBIX (hopMmaTax ¢ yuéTom
Ha3HaueHUsT WH(OpMAIMKM W TIEJIEBOW ayIUTOPHH, BBHIOMpAs ONTUMAIbHYIO (GopMy
NPEeICTaBIICHUS U BU3yaJIU3al[iu.



KoMMyHuKAaTHBHBIE YHHBeEPCAJIbHbIE yUeOHbIe TeiiCTBUA:

OCYIIECTBIISITH OOIICHUE HA YpOKaxX (PM3MKH M BO BHEYPOUHOU JIEATEIHHOCTH;

pacmo3HaBaTh MPEANOCHITKYA KOHQIUKTHBIX CUTYaIlMd U CMATYATh KOH(IHKTHL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM S3BIKOBBIX
CpPEICTB;

NOHUMAaTh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJHONH W WHAMBHIYAIBHOM
paboTHI;

BBIOMPATH TEMATUKY M METOJIBI COBMECTHBIX JCHCTBUM ¢ yUETOM OOIIMX HHTEPECOB
¥ BO3MOYKHOCTEH KaKJIOTO YICHA KOJIJICKTHBA,

MIPUHUMATB IIEJTH COBMECTHOM JIeITEIbHOCTH, OPTaHU30BBIBATh U KOOPIUHUPOBATH
JIENUCTBUA O €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUH, pacTIpeIeNIsiTh PO C YIETOM
MHEHUN YYaCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAueCTBO CBOETO BKJIaJa M KaKJIOTO YYACTHHKAa KOMAaHJIbI B OOITUI
pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIICHMBaTh MHJIEM C T[O3UIHUU HOBU3HHI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBIISITh MO3UTUBHOE CTPATETUYECKOE MOBE/ICHNE B PA3IMYHBIX CUTYAIUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITHATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

CaMOCTOSTENIbHO OCYILECTBIIATh TMO3HABATEIbHYIO JI€ATEIBbHOCTh B 0OOJAcTH
(Y3UKU 1 aCTPOHOMUHU, BBISBISATH IPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIE
3a/1auu;

CaMOCTOSTENIBHO COCTABJIATH IJIaH PEIICHHUS PacUETHBIX M Kaue€CTBEHHBIX 3a/ad,
IUIAaH  BBIMOJHEHUS NPAKTHUECKOHM paboThl C y4ETOM HUMEIOLIUXCA PECypCoB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHU;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTEHUH;

JienaTh  OCO3HAHHBIM  BHIOOp, AapryMeHTUpoOBaTh ero, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHUIO SPYAMUIIMU B 00JIaCTH (PUBHKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTYyalUsiM, BHOCHUTb KOPPEKTUBBI B JAESATEIbHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;



BJIa/ICTh HAaBBIKAMU TO3HABATEIbHOU pe(IEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU JUIsl OLIEHKH CHUTYyallud, BbIOOpa BEpPHOTrO
pElIeHMUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS M0 UX CHUKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHThl JpPYrHX TP aHaju3e pe3yibTaToB
NEeSITENbHOCTH;

NpPUHUMATh ce0sl, MOHWMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHBBI W apryMEHThl JPYrUX TMpU aHaIU3e Pe3yJbTaToOB
TESITeIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B mpouecce nocTukeHUs JTUYHOCTHBIX PE3YJIBTaTOB OCBOEHMS MPOTPAMMBI I10
buzuKe IS YpOBHS  cpeaHero  oOmero  oOpa3oBaHUST Yy — OOyYaroluxcs
COBEPIIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIUICKT, IpeMoararonii
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUs, BKIIIOYAIOMIETO CIOCOOHOCTh MOHMMATH CBOE SMOIMOHATHHOE
COCTOSIHME, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHON SMOLMOHAIILHOU c(hepbl, ObITH
yBEpPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMsI, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHE TMPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEACHUE, CTIOCOOHOCTh aIaNTUPOBATHCSA K YMOLIMOHAIBHBIM
U3MEHEHUSIM U TIPOSBIIATh THOKOCTD, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEHl MOTHBAallMU, BKJIIOYAIOMIEH CTpeMJIEHHE K JOCTHKEHHUIO eI U
yCrexy, ONTHMHU3M, WHHUIMATUBHOCTb, YMEHHE J€HCTBOBATb HCXOAS U3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBEHOE COCTOSHUE
APYTUX, YUUTHIBATh €r0 MPH OCYLIECTBICHUU OOILIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIOCOOHOCTH BBICTPAMBATH OTHOIIEHUS C
APYTUMH JIOABMH, 3a00TUTHCS, TIPOSBIISTH HHTEPEC U pa3periaTh KOHPIUKTHI.



IMPEAMETHBIE PE3YJIBTATDBI

K koHuy oOyuenuss B 11 kjacce npeameTHbIe pe3ynbTaTbl Ha 0a30BOM ypOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U MecTo (Gu3uku B (POpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHbl MHpPA, B PA3BUTUM COBPEMEHHOW TEXHUKH W
TEXHOJIOTUHA, B IPAKTUYECKOW JIESITEIBHOCTH JIOJEH, UEJIOCTHOCTh W €IUHCTBO
bu3nUueCKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS! U3YUEHHBIX (U3HUECKUX MOJIENIeH: TOYSUHbIN
ANEKTPUYECKUI 3apsil, JIyd CBETA, TOUEUHBI UICTOYHUK CBETA, SIIEPHAs MOJIEIb aTOMA,
HYKJIOHHAsI MOJIEJIb aTOMHOTIO s]Ipa MpU PEIICHUH (PU3NYECKHX 3a]1ay;

pacrio3HaBath (pu3nueckue SBJICHUS (MPOLECChl) U OOBACHATH UX HAa OCHOBE
3aKOHOB JJIEKTPOJMHAMUKM W KBAHTOBOM (U3MKH: BJIEKTpUUYECKas IMPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEWCTBUS TOKa, B3aMMOJCHCTBHE
MAarHMuTOB, JIEKTPOMarHuTHasl UHAYKIHS, IE€MCTBUE MAarHUTHOTO TOJISI HA POBOJHUK C
TOKOM M ABWXKYILUKCA 3apsi/l, 3J€KTPOMATHUTHBIE KOJIEOaHUs U BOJIHBI, IPSMOJIMHEMHOE
pacupocTpaHEHUE CBETa, OTPAXKEHUE, MPETOMIICHHE, UHTepPepeHuns, Tudpakuus u
MoJIsIpy3aIisl CBeTa, Jucnepcus ceta, (orodnekrpudeckuil 3ddext (horoaddekr),
CBETOBOE JIaBJICHHE, BO3HUKHOBEHHE JIMHEMYATOrO CIEKTpa aroma BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs paluOaKTUBHOCTb;

ONMKCHIBATh H3YUYEHHBIE CBOWCTBA BElIECTBA (BJIEKTPUYECKUE, MAarHUTHBIE,
ONTHYECKHE, FNEKTPUUECKYIO0 MPOBOJAUMOCTh PA3IUYHBIX CPEA) U DJIEKTPOMArHUTHBIE
ABJIEHUS (TPOLIECCHI), UCTIOIB3YST (PUBNUYECKUE BEIUYUHBL: JIEKTPUUYECKUH 3apsil, cuiia
TOKa, DJJICKTPUYECKOE HANpPSDKEHHE, JJIEKTPUYECKOE CONPOTHUBIIEHHE, PAa3HOCTH
MOTEHIUAJIOB, 3JIEKTPOABIKY LA CUJia, paboTa TOKA, MHIYKLIMSI MArHUTHOTO TOJISA, CUJIa
Awmnepa, cuna JlopeHla, WHAYKTHBHOCTb KAaTyUIKH, 3HEPIHUs 3JIEKTPUUYECKOTO U
MarHMTHOTO MOJIEH, MEPUO U YacToTa KojeOaHui B KoyieOaTeIbHOM KOHTYpE, 3apsiji U
CHJIa TOKa B IPOLECCE TapMOHHUYECKUX DJIEKTPOMArHUTHBIX KoOJieOaHHM, (QOKycHoOe
paccTossHMEe W ONTHUYECKash CWJia JIMH3bl, NpPH OMNUCAHWU MPABUIIBHO TPAKTOBAaTh
(bu3MYECKU CMBICT UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €IMHUIIbI, YKA3bIBATh
(GbopMyIibl, CBSI3bIBAIOLIME JaHHYIO (PM3UUECKYIO BETUYHHY C APYTUMH BEIMUYUHAMY;

OIHCHIBAaTh N3YUYCHHbIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIIONb3Ys (PU3NUECKUE
BEJIMYUHBI: CKOPOCTh AIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTA CBETA, JHEPTUS
Y UMITYJIC POTOHA, IEPUO/T MOTYpacIiafa, SHEPTUS CBA3U ATOMHBIX sIIep, TPU OMUCAaHUU
MPaBUJILHO TPAKTOBATh (PU3MUYECKHUI CMBICI UCIIOJIb3yEMbIX BEJIMYUH, UX 0003HAYEHUs
U €AVHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYHHY C
JIPYTUMU BEJTMYMHAMH, BBIYUCIISTH 3HaUeHUE (DU3HUUECKOU BEIMYUHBI,



aHAJIM3UPOBATH (PU3MUYECKUE MPOLIECCHI U SIBJICHUS, UCTIONB3YsI (PU3MUECKUE 3aKOHBI
Y TPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIbHOTO M MapaJlIeIbHOTO COCTUHEHHS
IPOBOJIHUKOB, 3aKOoH Jlkoyns—JIeHna, 3aKOH 3J€KTPOMAarHUTHON MHAYKIMH, 3aKOH
OPSIMOJIMHENHOTO paclpOCTPaHEHUs CBETA, 3aKOHbl OTPAKEHUS CBETa, 3aKOHbI
MpeIOMIICHUSI CBETa, ypaBHEeHUE DWHIITEHHA A QoTodrddexrta, 3aKOH COXpaHEHHS
SHEPrUM, 3aKOH COXPAHEHHUS HMMITYJIbCA, 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsa,
3aKOH COXpaHEHHsI MaCCOBOI'0 YUCIIA, TOCTYNAThI bopa, 3aK0H pagloakTUBHOIO pacnaja,
OpA 3TOM pa3inyarh CIOBECHYIO (QOPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHUYECKOe
BBIpAXXEHHE U yCIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH;

OTIPE/ICTIATh HANpPAaBICHUE BEKTOPa WHAYKIIMM MAarHUTHOTO TOJIS MPOBOIHHKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTb U ONMCHIBATh M300pakKeHHE, CO3/1aBAEMOE IUIOCKUM 3€pPKajoM, TOHKOH
JIMH3011;

BBITIOJTHATH IKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3HUECKUX SBJICHHUMA U MPOIIECCOB
C HUCIONB30BaHUEM TMPSIMBIX UM KOCBEHHBIX W3MEpPEHUil: MpH 3TOM (HOPMYITHPOBATH
npoOsieMy/3aa4yy M THUIIOTE3Y Yy4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEJI0AKEHHOT0 000PYA0BAHUS, TPOBOAUTD ONBIT U (POPMYJIMPOBATH BHIBOIBI;

OCYIIECTBIISATh IPSIMbIE U KOCBEHHBIE U3MEPEHUS GPU3NYECKUX BEJIIMYUH, IPH 3TOM
BBIOMpATh ONTHUMANBHBIN CIIOCO0 W3MEPEHHs] M HWCIOJB30BaTh H3BECTHBIE METOJbI
OLIEHKH MOTPELTHOCTEN U3MEPEHUI;

UCCIIEZIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEJIWYUH C HCIOJB30BAHUEM MPSIMBIX
U3MEpPEHUIl: MpU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHUpPOBATH pEe3yJIbTaThl
MOJIyYEHHOW 3aBUCUMOCTU (PU3MYECKHX BEJIUYMH B BUJAE TAONMIl U rpapuKoB, A€TaTh
BBIBO/JIBI 110 pe3yJIbTaTaM MCCIICOBAHMS,

coOMroAaTh MpaBuia 6€30MacHOTO TPpyAa MPU MPOBEACHNUN UCCIIETIOBAHUHN B paMKax
y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIEeI0BaTENbCKOM U MPOEKTHON AESITENbHOCTU C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyAOBaHNUS;

pemarh pacu€THBIE 3aJa4M C SBHO 3alaHHOW (DM3MUYECKON MOJEJBbIO, NCIOIb3Ys
¢du3nyueckne 3aKOHBI W TPHUHIIMIIBI, HA OCHOBE aHalW3a YCIIOBUS 3a7add BHIOUpATh
(U3UYECKYI0 MOJIENb, BBIACIATH (U3HMUECKUE BETMYMHBI U (DOPMYJIbI, HEOOXOAUMBbIE JIJIS
e peleHus, MPOBOJUTh PACUEThl U OICHUBATh PEATBHOCTH MOJTYYEHHOTO 3HAYEHUS
(hU3UISCKOM BEITUYMHBI,

pemaTh KadyeCTBEHHBIC 3aJ[aud: BBICTPAMBATh JIOTHUECKH HEMPOTUBOPECUUBYIO
[EMOYKY PpACCYyXIEHUI C OMOpoll Ha W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(bu3UYECKUE SIBIICHHUS,

WCIIOJIb30BaTh MpU PEHICHUH Y4YeOHBIX 3aJad COBPEMEHHbIEe WH(OPMaLMOHHbBIE
TEXHOJOTMHM JJIi TOUCKA, CTPYKTYpPUPOBAaHMS, HHTEPIPETAUUU U MPEACTABICHUS



y4eOHOHN 1 HAyIHO-TTOMYJIAPHOHN HH(GOPMAITNH, TIOTYYCHHON U3 Pa3TMYHBIX HCTOYHUKOB,
KPUTUYECKH aHATTU3UPOBATH MOTyIaeMyr0 HHPOPMAIIHIO;

OOBSICHATh MPUHIUIBI JTCUCTBUSA MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3inyaTh yCIOBUS UX 0€30MMacHOT0 UCIIOIh30BAHUS B IOBCETHEBHOM KU3HHU;

MPUBOANTHh TPUMEPHl BKJIaJla POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBICHEHUE MTPOIIECCOB OKPYIKAOLIETO MUPA, B PA3BUTHUE TEXHUKHU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3MKE B MOBCEAHEBHOM KU3HM IS
obecricueHuss 0€30MaCHOCTH TIPH OOpallleHUH C TPUOOpaMH W TEXHUYECKUMU
YCTpOMCTBaMH, ISl COXPAHEHUS 3J0pOBbSi U COOJIIOACHUS HOPM 3KOJOTUYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B IPYIINE C BHIMOJHEHUEM PA3TUYHBIX COIUANIBHBIX POJieH, IIIaHUPOBATh
paboTy TpYNNbl, pPAIMOHAIBLHO pACIpEeTsiaTh OO0S3aHHOCTH M IUIAHUPOBATh
NEATEIbHOCTh B HECTAHJAAPTHBIX CUTYyallUsAX, aJ€KBATHO OLICHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTprUBaeMoi MPoOJIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC
KoJsinyecTBO 4acoB DJIeKTPOHHbIE
Ne (uudgpossbie)
w/n HaumMeHoBaHue pa3aesioB H TeM MPOTrPaMMBbl Beero KOHTpﬁOJ‘IBHLIe HpaKTﬁI/I‘lGCKI/Ie 06pazoBaTeIbHbIC
padoThI padoThI pecypesI
Paznea 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnnorexa [JOK
' WHIYKITUS https://m.edso0.ru/7f41c97c
Hroro 1o pazaeny 11
Pa3nen 2. KOJIEBAHUS 1 BOJIHBI
21 MexaHU4eCKHE U AIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
2.2 MexaHuuyeckre U IeKTPOMarHUTHBIE BOJTHBI S 1 https://m.eds0o.ru/7f41c97¢
bubmmoteka IIOK
1
2:3 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pasaeny 24
Pa3zaen 3. OCHOBBI CHEITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
31 OCHOBBI crIEIIMATBHON TEOPUHU 4 bubnnorexa [JOK
' OTHOCUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
HWroro no paszaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnunoreka LIOK
1
4.1 DJIEeMEHTHI KBAaHTOBOW ONTUKHU 6 hitps://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
1 1
4.3 ATomHOE A7IpO > https://m.edsoo.ru/7f41c97c
Hroro 1o pazaeny 15



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHA

bub6nmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMUU U aCTPOPHUIUKU 7 https://m.edsoo.ru/7f41ca7c
Hroro no pasaeiny 7
Paznen 6. OBOBIIAIOUIEE IOBTOPEHUE
bub6nmoreka [IOK
. 7
6.1 Obobuomee nosropenie https://m.eds00.ru/7f41c97c
Hroro 1o pazaeny 7
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA3OBATEJBHOT'O NPOIECCA OBA3ATEJIBHBIE YYEBHE
MATEPHUAJIBI JIS1 YHEHHUKA

» Ousuka, ‘10‘ knacce/ KacesiroB B.A., O611ecTBO ¢ OrpaHUYEHHON
. OTBETCTBEHHOCTEIO «JIPODAy; AkinonepHoe odmectBo «M3maTenscTBo
«[Tpoceemenuey * Pusnka, 11 xiracce/ Kaceanos B.A., ObmecTBO C
OrpaHMYeHHOM 0TBETCTBEHHOCTEIO «JJPODAy; AKIIMOHEPHOE 00IIECTBO
«M3parensctBo «IIpocBemenney
METOJUYECKHUE MATEPHAJIBIL JJI51 YUATEJS

ITporpamma Kypca ¢usuku 1t 10—11 xiaccos. ba3oBblil ypoBeHs (aBTOp
KacesnoB) YMK «®uzuka. 10 xiacc. ba3zoBslil ypoBeHb»
1. ®uzuka. 10 knacc. bazoBeiil ypoBeHb. YUeOHUK ¢ 37IEKTPOHHBIM IIPHATION
(aBTop B. A. KacesHOB).
2. @usuxka. 10 knacc. bazoBerif ypoBens. Meroiraeckoe rmocobue (asTop B
KacpsHOB).
3. ®usuka:10—11 Knaccsr. basosslit ypoBeHb. Terpans s 1abopaTopHBL
pabort (aBTops! B. A. KacesHos, B. A. KopoBun).
4. Qusuka. 10—11 xnaccel. ba3ossliil ypoBens. KommiekT Tetpaneit aiis
KOHTPONBHBIX pabdoT (aBTop B. A. KachsHoB)
5. ®usuka. 10 xnacce. I[I/I,I[aK’;‘I/IIIeCKI/Ie KapTo4Kku-3a1aHus (aBTopsl M. A.
VYmaxos, K. M. Ymakos). YMK «®wusuka. 11 xiacc. bazoseli ypOBeHb»
1. @usuxa. 11 knacc. bazoBelil ypoBeHb. Y4eOHUK ¢ 3IEKTPOHHBIM IIPHUIIO
(aBTOp B. A. KacesHOB).
2. ®msuka. 11 knacc. bazoserit yposens. MeTogudeckoe mocodue (aBTOp E
KacpsHO0B).
3. ®usuka. 10—11 xmaccer. ba3ossrit ypoeHs. TeTpaas 11 71a00PaTOPHE]
pa6ot (aBTops! B. A. KacesHoB, B. A. Koposun).
4, ®wsuka. 10—11 wiraccrl. ba3oserit yposens. KomIuiekT Tetpanei mis

KOHTPOJIBHBIX paboT (aBTops! B. A. Kacesanos, Y. B. rpsmios).
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