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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pazpaboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHON MporpaMmsbl, mnpenctraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHu3aIUAX Poccuiickou denepaunu, peATU3YIOIINX OCHOBHEIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMH IpeaMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, MJIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (PU3UKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Pu3nKay 1o rojgaM oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BBICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpykaromiem mupe. [IkoabHBIN Kype GU3NKH — CHCTEMOOOpa3yomni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIYYEHUSI HOBBIX MAaTepHaloB C 3aJaHHBIMHA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BHITIOJIHEHUHU UMH Y4€OHBIX HCCIICIOBAaHUM.

B ocHoBy kypca ¢u3WKu 1jis ypOBHS CpemaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COACPIKHUT MaTepuall U3 BCEX pa3lesoB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypce usuku mnpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHusl SBIAIOTCS (pusmueckue Teopuu (GopMHpPOBAaHUE NMPEACTABICHUN O
CTPYKTYp€ MOCTpOoeHUs (puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCErO0 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKA — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPaTOPHBIX pabdoT,
KOTOpbI€ B Iporpamme 1o (pusuke oObeIUHEHBI B OOIIMNA CIHCOK YUYCHHUYECKUX
paKkTUYeCKux padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30oBaTeIBLHOTO TIPOIlecCa HWCXOMsd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm sToM  obOecrmieumBaeTcs  OBIAJICHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACUYETHBIX M KaueCTBEHHBIX
3amad. [Ipu 3TOM 171st pacuy€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnenoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBum ¢ TpeboBanusimu OI'OC COO k MarepHaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbI ypOBEHb Kypca
(bU3HUKK Ha YPOBHE CPEHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
MpeAMETHOro KaOuHeTa (U3HKU WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM AOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe O0OOpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKe YUCHHYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBAET IMOCTAaHOBKY
MIEPEUNCIICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICMOBAHMSI  M3y4YaeMbIX  SBIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHU.

JlaGopaTopHoe 000pyIOBaHHE IS YUYCHUUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, & TaKkKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJIIMHU U3y4YEHUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

o (dopMmupoBaHHEe WHTEpeca M CTPEeMJICHHsS OOYYalOIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIBI, PAa3BUTHE WX HHTEIVICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POPMUPOBAHUE
HCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (opmupoBanue yMmMeHUU OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mnpencTaBICHUNA O pONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX 1enei 00ecrednBaeTCsl pelieHeM CIeAYIONNX 3a1ad B

mpoliecce u3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3ajJad, MOJApa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3anue (GU3NYECKON MOJEINH, aIeKBaTHON YCIOBUSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U IPOBEIACHMUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJIi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3yudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO

oOpazoBanus oTBoauTCs 136 yacos: B 11 kinacce — 68 yacoB (2 yaca B HEICIIO).

[Ipennaraemerii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U

OPAKTUUECKUX paboOT SBISETCA PEKOMEHJOBAHHBIM, YUWTENb JElaeT BBIOOP
MpoBeNeHusT J1a0OpaTOPHBIX pPabdOT U OMBITOB € YYETOM MHIUBHUIYyaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[Tpu coxpaHeHMH CoOAep)KaHUS TEMbl TAHHOTO TpeaMeTa pachlpeielieHbl B

COOTBETCTBHH C Maparpadamu yueOHUKa.



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

Pasnen 4. daekTpoguHaMuKa

Tema 3. Maznummnoe noje. INeKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosie. Bektop MarHuTHOM HMHAyKuuH. lIpuHIMOD cynepno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa JIMHUNM MarHUTHON
WHIYKIUU TOJI TOCTOSIHHBIX MAarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb ¥ HaIIPaBIICHUE.

Cuna Jlopenua, e€ MOayib U HanpaBieHUE. [[BH)KEHNE 3apsSHKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTpOMArHMTHOM HMHAYKOUU. [lOTOK BEKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYILNAsA CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apanes.

BuxpeBoe »aiekTpuyeckoe TmoJsie. DJEKTPOJABIXKYIIAsA CUJIa WHIYKIUU B
IIPOBOJHUKE, IBHKYILEMCS IIOCTYIIATENbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBIEHME CaMOMHAYKLIHMH. OJEKTPOABIKYIIAs CHJIA
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JlenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3IeKTpOMarHuTHOM UHAYKIWH.

IIpaBuiio Jlenna.



3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH MU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBreHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne neMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanue sBIECHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbIE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOJHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
koJiebanuil. [IpeBpailieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

[lepemennbiii  TOK. CUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIBI TOKa H
HaIpsKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE AIEKTPUUECKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJICTBE 3IeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TMHUU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

Habmonenue 3aTyxarommx KouieoaHmii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HaOmronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaAHUSI.

OcumwinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PpPE3UCTOPa, KATYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY 3TIEKTPONEPENAYN.



Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHU Tpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B ILENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoMAZHUMHbBIE GO0JIHbL

MexaHnudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. [lomepedHble W IPOJOJIBHBIE  BOJIHBI.
WnTepdepenius u qudpakus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexktpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepeHus. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JIEKTPOMAarHUTHBIX BOJH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3ByKOBas AWArHOCTMKA B TEXHUKE W MEIHLMHE, panap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIO0JIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakxeHus: M NpeJoMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmroienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJeOaHUM.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXk€HHUe,
npesioMJIeHUE, MoJspu3anus, udpakuus, MHTephepeHIIus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoiiMHENHOE pacHpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHue m3oOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI MTpeOMIICHUs cBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHune. IIpenenpHbI yroma IOJHOTO
BHYTPEHHETO OTPaKCHUS.



Hucnepcus ceeta. CroxxHbIil cocTaB Oenoro cBera. LIBer.

CobOuparormyie W pacceuBaroiue JUH3BL. ToHkas mawmH3a. DOoKycHOE
pPacCTOSIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. HWuTtepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBuUe HaOMIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaAKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIETKa, TOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpaHEHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonmHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpocKormna, TeJIeCKomna.

Habmronenue natepdepeHInm cBera.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Toydyenue cexkTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3Mepenue nokaszaress NpeioMIICHUS CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

HabGmronenre nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panunbpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIICLIMAJIbHOW TEOPUH OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHIMI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl € DHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YACTHULIBI. DHEPIHUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBsi3u sHEpruu HOTOHA C €r0 YACTOTON. DHEPrus
U UMIyJbe (poTOHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI

dotorpdexra. YpaBuenue DiHmTeitHa st dhoTodadpdexra. «KpacHas rpaHunar»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTUMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oto3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHETO (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. W3nyduenue u mnoriomnieHue
(GbOTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHSI DHEPIHMHM Ha Jpyroil. Buiel
criekTpoB. CIEeKTp YpOBHEW SHEPTrUU aToMa BOJIOPO/IA.

BousiHoBEIE cBOlicTBa yacTull. Bonnbl ne bpoitns. KopryckyisipHO-BOJIHOBOM
Jyau3M.

CHOHTaHHOE U BBIHYXICHHOE U3ITy4YCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue TMHENYaTOro CekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTb CTPOCHMs sapa. OTKphITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1o ompenesneHuro  cocrasa



panuoakTuBHOrO wu3mydeHus. CBoiictBa amnbda-, Oera-, ramMma-u3IydCHHS.
BiusiHMe pagOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM OeTa-pacnaa. ['amma-
U3JTydeHHe. 3aKOH PaIMOAKTUBHOTO pachaja.

OHeprus CBA3M HYKJIOHOB B siape. SAaepubie cuibl. JledekT Macco spa.

Snepnsbie peakuuu. [lenenue u cuHTeE3 AIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dynaameHTanpHbIe B3auMoecTBYs. EAMHCTBO GU3HYECKOM KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpekoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUY U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMHH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, spkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ W 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTU. BHYTpEHHEE CTpOEHHE
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
INanaktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Paciimpenue Beenennoii. 3akon Xa066:ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus



HaOnronenusi HeBOOPYKEHHBIM TJI1a30M C KCMOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN U ONPEeNICHUS TTOJOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEepHOro NOJyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mutaneT, Miteanoro Ilytu.

O6o01maronee NMOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, POJib U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM Hay4yHON KapTHUHE MHPA, POJib (PU3NUECKOU TEOPUH
B (OpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKONM KapTHHE MHpPaA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCylIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypcaMHM MaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (punyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewIEeHHWE CHUCTEMBl YPaBHEHUM, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTrOJIbHUKOB,
oTpejiesIeHHE TUIOMIAIN TIIOCKUX (PUTYp U 00BhEMa Tell.

buonoeusa: snektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paaualuy Ha )KMBbIC OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIUYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHau3.

l'eocpagua: wmarHuTHbIE TONIOCA 3€MJIM, 3aJ€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJICKaA3aHUE 3eMJICTPSCCHUIA.

Texnonocusa: NVUHUAM DJEKTPOIIEpeAady, TEHEPATOpP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKLUHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
coJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro O0OIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS y4eOHOTO Tpenmera «Du3ukay TOHKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YalolUXCAd PYKOBOIACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM I[IEHHOCTSIM POCCHICKOTrO O0O0IEeCcTBa, PaCIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHHUI
BOCIUTATEILHOUN ESITEIHLHOCTH, B TOM YKCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'yMaHUCTUUYECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aMOJICMCTBOBATH C COLIMAILHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUECHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3cTeTHYECKOIr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOYAs SCTETUKY HAyYHOTO TBOPYECTBA,
MpUCyIIero puznueckoi HaykKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON IEesATENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymyme mpodeccuu 1 peaqTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHHUE U OCYLIECTBICHUE AEHCTBHUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOILIECCE
u3ydeHus: (QU3UKA  OCYLIECTBISATH  HPOEKTHYHD M HUCCIEAOBATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckme aeiicTBUS:
CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEATEIIbHOCTH, 33JaBaThb MapaMeTpPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpHUBaeMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCJICICTBUMN JIEATEILHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS,
pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PELICHUH KM3HEHHBIX MPOOJIEM.
Ba3oBnle uccienoBarejabcKye 1eMCTBUSA:
BJIAJETh HAy4YHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHSATHUSMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3aJaud (U3MUYECKOTO COJCp>KaHUs, MPUMEHEHHUIO Pa3IHMYHbIX
METO/I0B [TO3HAHMS,;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl J10Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTD, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTUYECKYIO 00JacTh
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnpopmanueii:

BJIa/IE€Th HaBBIKAMH IMOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJIEp)KaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMUCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ coOmoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, PECypcOCOEpeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy nIpeCcTaBICHUS U BU3yaJIU3alUu.

KoMMyHHKAaTHBHBIE YHHBepPcaIbHble YYeOHbIe JeliCTBUS:
OCYILECTBIISAITh OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMH M  CMAr4aTh
KOH(JIUKTBL;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMI y4YacTHUKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUM HOBU3HBI,
OpPUTMHAJIBLHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

OCYULIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEIOYTECHUN;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B O0JaCTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTAaTOB LEISIM;

BJaJeTh  HAaBBIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIIEHWBATh PUCKHM W CBOECBPEMEHHO TNPUHUMATH PEIIEHUS IO WX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTaTKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce NOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo (u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATIBLHOE
COCTOSIHUE, BUJETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(epHl,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aJalTHPOBATBCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LA H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obyuenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B INPAKTUYECKOW NEATENBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
bu3znyecKoil KapTUHBI MUPA,

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJEIIEH:
TOYEUYHBIN JJIEKTPUUYECKUI 3apsif, Jy4 CBETa, TOYCUHBIM NCTOYHMK CBETA, sIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJIE€JIb aTOMHOIO sjipa NP PELIEHUH (PU3NUECKUX
3az1ady;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DUBHKH: DJIEKTPUUYECKAS TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JICUCTBHUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJsl Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHbIE KOJeOaHUsS U
BOJIHBI, TPSIMOJIMHEHHOE pACIPOCTPAaHEHHE CBETa, OTPaKEHHUE, MPEIOMIICHUE,
uHTephepeHnusa, audpakmuss W TOMIpPU3alMs CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phext (poTodaddexT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJAa, €CTECTBEHHAas U MCKYyCCTBEHHAas

PaauOaKTUBHOCTD;
ONKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATrHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) H

AJICKTPOMArHUTHBIE SBJICHHUS (MPOIECCHI), HCMOB3YysS (PU3HUYECKUE BEIMYMHBI:
AJICKTPUYECKUN 3apsjl, CHiia TOKA, DJICKTPUYECKOE HAMPSIKEHUE, DJICKTPUYECKOE
COMPOTUBJICHUE, PA3HOCTH MOTEHIIMAJIOB, JEKTPOJBIDKYIIAsl CUila, padoTa TOKa,
MHIYKIWAST MarHuTHOrO TMOJisg, cWia Ammnepa, cuia JIopeHna, WHAYKTUBHOCTH
KaTyIIKH, SHEPTUsl 3JICKTPUYECKOr0 M MArHUTHOrO TMOJIEW, MEPUO] W YacTOoTa
KoJieOaHWM B KojebaTeIbHOM KOHTYpE, 3apsij W Ccuila ToKa B IpoIecce
TapMOHMYECKUX dJEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSHHUE U
ONTUYECKasl CWUJIa JIMH3bI, MPU OMUCAHWM MPABUIHLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
GbopMyIIbl, CBS3BIBAIOIIME JAaHHYIO (U3MYECKYIO BEIMYMHY C JPYTUMH
BEJIMUYNHAMM;

ONMCHIBATh H3YYCHHBIC KBAHTOBBIC SIBJICHHUS M IIPOLIECCHI, HCIOJb3YS
dbuznyeckre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TOJIypaciaja, SHEPrus CBI3U
aTOMHBIX S7Ep, IPU ONHCAHMHM IIPAaBWIBHO TPAKTOBATh (DU3UUYCCKHH CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONIME JaHHYH (U3UYECKYIO BEJIMYMHY C JAPYTHMHU BEJIMYUHAMH,
BBIYUCIISITh 3HAaUCHUE (DU3UUECKON BETUUNHBI,

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI M TIPUHIMIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIPHOTO U MapajjIeIbHOIO
COCOVMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIWAH, 3aKOH NPSIMOJIMHEMHOTO PaclpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKECHUSA
CBETa, 3aKOHBI MPEIIOMJICHUS CBETa, YpaBHeHHE ODifHITeHHa 171 doTodrddekTa,
3aKOH COXPAHEHHUsI DHEPrYH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHECHUS
IIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUs MACCOBOr0 4HCIa, MOCTYJarsel bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaja, Mpy 3TOM pasindaTh CJIOBECHYIO (DOPMYIUPOBKY



3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCJIOBUA (TpaHUIbl, 00JIacTH)
PUMEHUMOCTH;

ONPENEIATh HAIIPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHna;

CTPOMTb U OIHCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh AKCHEPUMEHTHI 1O HCCIEAOBAHUIO (PU3UYECKUX SIBICHUNA H
MIPOIIECCOB C HCIIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MPU 3TOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMNBIT U
bopMyIUpOBaTH BBIBOBI,

OCYUIECTBJISITh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPH
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHU;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHUpPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIUYHMH B BHUJAE TaOIUL U
rpauKoB, AeNaTh BbIBOBI IO Pe3yJibTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IMPOBEICHUHM UCCIIEJOBAaHUNA B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
NEeATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJB3YS (PHU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBUSA 33/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoaUMble NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLIEHUBATH PEaJIbHOCTh
MOJy4YEHHOTO 3HaueHUs (PU3NUECKOIN BEJINYNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LETIOYKY PACCYXKJICHHM C OMOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue BICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIICEHHH  y4eOHBIX  3aJa4  COBPEMEHHbBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEJICTABJICHUS YIECOHOW W HAYYHO-TIOMYJIIPHON MHGOPMAIIHNH, TOTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJTYyYaeMyto HH(popMaIuio;

OOBSACHATh MPUHIUIBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacCHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;



MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 30POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH CpeaE;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelessTh O0O0S3aHHOCTH WU
IJIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYAIIMSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /o P Konrpoabnbsie IIpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe noje. IeKTpoMarHuTHast 1 1 3 bubnnoreka [JOK
’ WHIYKIMS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
1 MexaHn4yecKue U AIEKTPOMarHuTHbIE 9 | bubnuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41¢97¢c
29 MexaHn4yeckne U dJIEKTPOMarHUTHHIE 5 | bubnnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 0] 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnmnoreka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 bubmorexa [IOK

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




bu6mmoreka [IOK

. 4
4.2 Crpoerue atoma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOHIEE ITOBTOPEHHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngg;jif;igﬁ};ﬂucg%
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
KoaunyecTBO 4acos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl

[TocTosiHHBIE MAarHUTHI U UX
B3anMOJeHcTBHE. MarHuTHOE MOJIE. | bu6mmoreka [IOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHoO€e 1oJie MPOBOIHUKA C
TokoM. OmBIT DpcTena. | bubnuorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopnas pabora «M3yueHue
MarHIETHOIr)o nois[ Kar KI/Iy: 1 1 bubmorexa HOK

yi https://m.edsoo.ru/ff0c98fe
TOKOM»
JleicTBME MarHuTHOTO TOJISI Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.
JlaGopaTtopHnast pabota | | bubnnoreka [JOK

«Uccnenosanne neicTBUSA
IIOCTOAHHOT'O MAarHuTa Ha paMKy C
TOKOM)

https://m.edsoo.ru/ff0c9acO

JlelicTBME€ MAarHUTHOTO TIOJIST Ha
JBUKYITYIOCS 3apsyKEHHYIO
yactuny. Cuna Jlopenma. PaGora
cuiel JIopeHna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9df4




DJIEKTPOMAarHuTHask UHIYKIUS.
[ToTok BEKTOpa MarHUTHOMN
unaykuuu. DJ1C uaaykuun. 3akoH
ANEKTPOMATHUTHON MHIYKLIMU
®dapanes

10

11

JlaGopaTtopHnas pabota
«HccnenoBanue SBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH

NHnykTuBHOCTG. SIBIIEHUE
camonnykuuu. 9J1C
CaMOMHAYKIMU. DHEPIust
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

TexHuueckue YCTpOﬁCTBa Hn ux

IMPUMCHCHHC: ITIOCTOSHHBIC MAI'HUTHI,

JIIEKTPOMAarHUTHI,
AIIEKTPOJIBUTATENb, YCKOPHTEIIN
3JIEMEHTAPHBIX YaCTHII,
WHIyKIIMOHHAS [IeYb
Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAs
WHTKIIUS)

KonTponsHas paboTa mo reme
«MarHurtHoe 1oue.
DeKTpoMarHUTHAsE UHTYKIIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcal50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

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

12

CB00OOIHBIE MEXAHUYECKHE
konebanus. ['apMoHndeckue
KosneOaHusl. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHUH.

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




13

14

15

[IpeBparenue sHepruu

JlaboparopHas pabota
«MccnenoBanue 3aBUCHMOCTH
neproia MajbiX KojicObaHui rpy3a Ha
HHUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenbHbIi KOHTYP.
CBOOOIHBIE AIICKTPOMATHUTHBIC
KOJIcOaHUsI B HICaTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIOTHs
MEXy MEXaHHYCCKUMU U
SJICKTPOMAariuTHBIMH KOJICOaHUSIMHA

®opmyna Tomcona. 3akoH

COXpAaHCHUA SDHEPTHUHU B NACAIIbHOM
KoJIe0aTeIbHOM KOHTYpC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyKI€HHBIE
MeXaHUYecKue KojaeOaHMs.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMArHuTHBIE KOJIeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CuHyconanbHbIN IEPEMEHHBIN TOK.
MoIHOCTh IEPEMEHHOTO TOKA.
AMIITUTYJHOE U AEUCTBYIOIIEE
3HAUEHUE CUJIbI TOKA U HATIPSKEHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepegava u norpedieHue
ANEKTPUUECKON SHEPTrUU

19

VYCTpoiCTBO U MPAKTHYECKOE

bu6mmoreka [IOK




IPUMEHEHHUE AIEKTPUUIECKOTO
3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JINHUM 3JIEKTpoIepesay

DKOJIOTUYECKUE PUCKH TIPU
MIPOU3BOICTBE AIIEKTPOIHEPTUU.

https://m.edsoo.ru/ff0cc324

20 Kynbrypa ucnons3oBanus
ANIEKTPOIHEPIUU B IIOBCEAHEBHOMN
KU3HU
MexaHuueckne BOJIHBI, YCIIOBUS

acnpoctpanenus. [lepuon.
21 I(D:KOpPOCTBppaCHpOCTpaI})IeHI/I}I u bubmorexa HOK
https://m.edsoo.ru/ffOcca54

JUIMHa BOJIHBL. lonepeunsie n
IIPOJIOJIbHBIE BOJIHbI

” 3Byk. CkopocTb 3ByKa. ' poMKOCTB bubnnorexa [HOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbIE BOJIHBI, UX

23 CBOMCTBA U CKOpOCTh. [lIkana bubmorexa HOK

https://m.edsoo.ru/ff0ccfe0

JJIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIBI paguoCBsI3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus

)5 Konrtponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPaHEHHE

26 CBETa B OJJHOPOJHOM CpeEIE. bubnuorexa [JOK
ToueuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa

27 Otpakenue cBera. 3aKOHBI bubnmorexa LOK

https://m.edsoo.ru/ff0cd4e0




28

29

orpaxeHus ceera. [loctpoenue
M300paXeHUH B IUIOCKOM 3epKaJe

[Ipenomnenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KeHUE.
[IpenenpHbIN Yo MOJHOTO
BHYTPEHHET0 OTPaKEeHUS

JlaboparopHas pabota «3mepenue
MOKa3aTelsl MPEJIOMIICHUS CTEKIIa

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd7f6

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd67a

30

31

32

33

JIunssl. [Toctpoenue n3odpakeHuit
B JInH3€e. POpMyJIa TOHKOMN JIMH3BI.
YBenuueHue JuH3bI

JlaGopaTopHnas pabota
«HccnenoBanue CBOMCTB
M300paKCHUM B JIMH3AX»

Hucnepcus ceera. CioxHbIA COCTaB
6emnoro csera. Ler. JlaboparopHas
pabota «HabmrofeHue nucnepcuu
CBETa»

Wntepdepenmus creta. dudpaxius
cera. JluppakiuronHas pemeérka

bubmuorexa [JOK
https://m.edsoo.ru/ffOcdd1e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

34

35

36

ITonepedHOCTHh CBETOBBIX BOJIH.
ITonmapuszanus ceera

OnTuueckue MpuOOPHI M yCTPOICTBA
1 yCIIOBUSA UX O€30MacHOTO
MMPUMCHCHUA

I paHuLbl IPUMCHHUMOCTHU

KJIACCUYECKON MEXAHUKH.
Iloctynarsl crienaabHON TEOPUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf862




OTHOCHUTCIIBHOCTHU

OTHOCUTENBHOCTD
37 OJHOBPEMEHHOCTH. 3aMeJICHUE bubmmorexa [JOK
ATOEP ] 8 https://m.edsoo.ru/ffOcfad?2
BPEMEHHU U COKPAIICHHUE ITTUHBI
OHeprus U UMIYIbC

18 penATUBUCTCKOM yacTulbl. CBA3b bubmumoreka [IOK
MacChl C SHEPTUEN U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
KonTtponpsHas padora «OnTuka.

39 OCHOBBI CHIEITUATBHON TEOPUHU bubmorexa HOK

H P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTH)

40 ®otonbl. Dopmyna [1nanka. bubnuoreka [IOK
DHeprusi 1 UMITYIIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U UCCIICIOBAHUE Eub 10K

NOJINOTEeKA

41 otodddexra. OnbiThl A. I'.
¢ d https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl oTodrpdekra. YpaBHeHue

42 OiiHmTeiHa g potosddexra bubmmorexa [OK

’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdgexra
Jasnenne cBera. OnwiTs [1. H.
43 JlebeneBa. XumMuueckoe JeiicTBIE bubmmorexa [TOK
ACBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTsa u

44 MPAKTHIECKOE TIPUMEHEHUE:!

dboTorneMeHT, HOTOATIUHK,
COJIHEUHas OaTapest, CBETOINO/
45 Pemenue 3aga4 mo reme «J€MEHTBI bubmuorexa [JOK

KBAHTOBOM OITHKI

https://m.edsoo.ru/ff0d0302




Mopens atoma TomcoHa. OnbITEI

46 Pesepdopna no paccesauro o- bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
yactuu. [Inanerapuas mogens atoma
bu6mmoreka [IOK

47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u norsuoiieHue GOTOHOB
MIpH Mepexo/ie aTomMa C OJTHOTO bubnunoreka [JOK

48 .

YPOBHsI SJHEPrUU Ha Apyrou. Bubl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonnoBeie cBoiicTBa yactull. BomHbl

49 ne bpoits. KopnyckynspHo- bubnuoreka [IOK
BOJIHOBOM Ayanu3M. CHOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHY/ICHHOE U3J1y4eHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 OmneiTel Pe3epdopaa mo bubmuorexa [JOK
OIIPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3JTYYECHUS
CgoiicTBa anb(a-, 6era-, ramma-

51 u3nydyeHus. BausHue
PaANOAKTUBHOCTHU Ha KUBBIE
OpraHU3MBI
OTkpBITHE TIPOTOHA U HEUTPOHA.

57 N3oromnsl. Anbda-pacnan. bubnnoreka [JOK
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['amma-uznyuenue
DHeprus CBS3U HYKJIOHOB B SIJIpE.

53 S nepuble peakuuu. A nepHbiid bu6mmoreka [IOK

peaktop. [IpobGrembl, mepCeKTUBHI,
HKOJIOTUUECKHUE aCHEKTHI sIIEPHOM

https://m.edsoo.ru/ff0d1356




54

55

56

57

58

59

OHCPICTHUKHU

DneMeHTapHble YacTullbl. OTKphITHE
no3uTpoHa. MeToipl HabIIoeHUS U
PErUCTPALIMK 3JIEMEHTAPHBIX

yactuil. Kpyrmiblii cron 1
«DyHaaMeHTalbHbIE

B3auMozencTBus. EquHCTBO

($u3nUecKoil KapTUHBI MUPAY

DTarnsl pa3BUTHUS ACTPOHOMUH.
[IpukinagHoe 1 MUPOBO33PEHUYECKOE
3HauCHHE acCTPOHOMUH. Bun
3BE€3nHOrO HebOa. Co3Be3nusi, spKue
3BE3/Ibl, IJIAHETHI, MX BUIUMOEC
nekenne. ColHeyHas cucreMa

Comnurte. ComHeyHass akTUBHOCTb.
HcTtounuk 3neprun ConHua u 3BE371

3BE3AbI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI ITIaBHOU
MIOCJIEZI0BATENIbHOCTH. BHyTpeHHEe
ctpoenue 3B€31. COBpeMEHHBIE
IIPEJCTABJICHUS O IPOUCXOKIEHUH U
sBosror COJIHIIA U 3BE3NT

Mieunsiii [Iyrs — Hamia ["anakTuka.
[Tonoxxenue u neuxenne ConHua B
lanaxruxke. 'anaktuku. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

Bcenennas. PazOeranue rajgakTuk.
Teopus boibioro B3peIBa. 1
PenukroBoe uznyuenue.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38




60

MeTarainakTuka

Hepemennsie npodiaembl
aCTPOHOMHH

61

62

63

64

65

66

KonTponpHas padora «DJI1eMeHThI
ACTPOHOMMH U aCTPOPUIUKI»

O6o06matomuii ypok. Pons dhuzuku
U aCTPOHOMHUU B IKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeloBeKa

O6o6maromuit ypok. Poib u mecto
(GU3UKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTHHE
MUpa

O6o6maromuii ypok. Ponb
buznyeckoit Teopun B
dbopMUPOBaHUU TIPEJICTABICHUI O
¢buznyecKkoil kapTuHe MUpa

Ob6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHUHBI MUpPa B
o0111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
MPEJCTaBICHUN O TPUPOJIE
PesepBHBIi ypok. MarHuTHOE 1osie.
ONEeKTpOMarHuTHas HHAYKIHS

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPUH
OTHOCUTEIIBHOCTH




68

Pesepnbiii ypok. KBantoBas ¢usuka.
DneMEHTBI aCTPOHOMUU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Yyeonuk Mskumes I'.5., byxoBues b.b., Corckuit H.H.; mox penakmueit
[TapdenTtreBoit H.A. ®usuka, 10 kiacc. AKIIMOHEPHOE OOIIIECTBO
«M3parenbctBo «IIpocBenienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://apkpro.ru/ - ®I'AOY AIIO «Axanemuss MuHOpPOCBEIICHUS
Poccuny»



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 327766045235508045123579633876966067016845890620
Bnaneney MaTeeesa Eneda MuxainosHa

OeicTevTened C01.10.2023 no 30.09.2024



http://www.tcpdf.org

		2024-09-26T21:47:45+0500




