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IMNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢gusrke 6a30BOro ypoBHSI Ha YPOBHE CPEIHEr0 OOIIEro o0pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM
oOpa3oBaTenbHOM mporpammel, mpeacraBieHHbix B ®I'OC COO, a Takke ¢ yuérom
benepanpHON pabodeil MporpaMMbl BOCIIUTAHUS W KOHIICTIIMN TPENOIaBaHus y4eOHOTO
npeamera «®Puszuka» B oOpazoBaTelabHbIX opraHuzanusax Pocculickoit ®enepaiuu,
peaNn3yroIIMX OCHOBHbIE 00pa30BaTEIbHbIEC TPOrPAMMBI.

Copeprxanue nporpaMMmbl 1o (pU3UKE HANPABJICHO HA (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTWHBI MHpa oOydaroruxcs 10—11 kmaccoB mpu oOydeHun ux (U3HKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOrO oaxoaa. [Iporpamma no ¢usuke
cootBercTBYyeT TpeboBanusiM GI'OC COO k miaHupyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U
METanpeMETHBIM pe3ysibTaTaM OOy4YeHHs, a TaKXKe YYUTHIBAET HEOOXOIUMOCTh
peaim3aiuu  MEXMIPEIMETHBIX CBsi3eld (M3MKH C E€CTECTBEHHO-HAYYHBIMH YYCOHBIMH
npeaMeraMmu. B Hell onpenensitoTcss OCHOBHBIE LIENW U3y4eHUs (PU3UKH Ha YPOBHE CPEHETO
o0miero oOpa3oBaHusl, INIAHUPYEMbIE€ PE3YJIbTAThl OCBOEHUS Kypca (PU3UKH: TUYHOCTHEIE,
MeTanpenIMeTHbIe, IpeIMeTHbIE (Ha 0230BOM YPOBHE).

[Iporpamma 1o (pu3uke BKITIOYALT:

e IUJAaHUPYEMBIE pE3yJbTaThl OCBOCHMS Kypca (pU3MKH Ha 0a30BOM YpOBHE, B TOM

YuClie IPEAMETHBIE PE3YJIBTATHI IO T0JIaM 00yUYEHUS;

e cojiepKaHue ydeOHOTro nmpenMera « Pu3nKay 1o rogam oOyueHus.

du3nka Kak Hayka O HauOojee OOIMX 3aKOHAX MPUPOJbI, BHICTYMAs B KauyeCTBE
y4eOHOro mnpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKIJIaJl B CUCTEMY 3HAaHHMU 00
okpyxaroieM mupe. [lIkonbHbIN Kype GU3NKU — CUCTEMOOOPA3YIOIIUIA /1711 €CTECTBEHHO-
HAyYHBIX Y4E€OHBIX MIPEAMETOB, MOCKOIBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB
U SIBJICHUM, M3y4aeMbIX XHMHEH, Ouonorue, hu3mdeckoir reorpadueii 1 aCTpPOHOMHUCH.
Hcnons3oBanre W aKTUBHOE MPUMEHEHHE (DU3UYECKUX 3HAHUU OMpeJeNsieT XapakTep U
pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHMH B cdepe IHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJIyYEHHUSI HOBBIX MAaTEPHUAJIOB C 33/IaHHBIMHM CBOMCTBAMHU U Apyrux. M3yuenue
(GU3HKN BHOCUT OCHOBHOMW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa
oOy4ammuxcsa, B (popMUpOBaHHE YMEHUU MPUMEHSATh HAYYHbIH METOJ MO3HAHUA IPHU
BBITIOJIHEHUH UMHU YYEOHBIX UCCIIEOBaHUM.

B ocHOBy Kypca Qu3uKu i1 YPOBHS CPEAHETO 00IIero o0pa3zoBaHUs MOJIOKEH P
ujiel, KOTOpble MOXXHO pacCMaTpyBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEN KYPC SIBISIETCS IOTUYECKU 3aBEPLIEHHBIM,
OH COJICPKUT MaTepuall U3 BceX pasiesioB GU3HKH, BKIIOUYAET KaK BOMPOCHI KIIACCUYECKOMH,
TaK ¥ COBPEMEHHOUN (PU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca QU3HKUA OObEAMHEH
BOKpYT (hu3nyeckux Teopuil. Beaymmm B Kypce sBisieTcss popMHUpOBaHUE MPECTABICHU I
O CTPYKTYPHBIX YPOBHSIX MaTE€pPUU, BEILIECTBE U IOJIE.



Hoes  eymanumapuzayuu. EE€ peamuzamus NOpeanoyiara€T  MCHOJIb30BAHME
T'YMaHUTAPHOTO MOTEHIHANa (PU3NIECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS (PU3UKHU C
pa3BUTHEM OOIIECTBA, a TaKXke C MHUPOBO33PEHUYECKHMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMH MPOOJIEMaMHU.

Hoes npuxnaounou nanpasnennocmu. Kypc pusnku mnpenmnonaraeT 3HAKOMCTBO C
IIUPOKUM KPYrOM TEXHHUYECKHX M TEXHOJIOTMUECKUX MPHUJIOKCHHN W3YYCHHBIX TCOPUN U
3aKOHOB.

Hoes skonocuszayuu peaan3yercs MOCPEICTBOM BBEACHUS AJIEMEHTOB COJEpIKaHUA,
MOCBSIMIEHHBIX HAKOJIOTMYECKUM MpPOoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH W TEXHOJOTHH, a Takke OOCYXICHHS MpoOJIeM parrOHAIBHOTO
IPUPOJIONOIB30BAHUS U SKOJIOIMUECKON O€30MaCHOCTH.

CTtep>XKHEBBIMH DJIEMEHTaMH Kypca (PU3UKH Ha yPOBHE CPEHET0 00IIero 00pa3oBaHms
ABIIAIOTCS (pusmyeckue Teopuu (GopMHpPOBaHUE MPEACTABIECHUN O CTPYKTYpE MOCTPOEHUS
dbusnueckoil Teopuu, poiau (QyHIAMEHTaIbHBIX 3aKOHOB W MPUHIIMIIOB B COBPEMEHHBIX
NPENCTABICHUAX O TNPHUPOAE, TPaHUIIAX TPUMEHUMOCTH TEOpUM, IS OMHCAHUS
€CTECTBEHHO-HAYYHBIX SBJIEHUH U MPOLIECCOB).

CucTeMHO-ACSITETFHOCTHBIN MOAX0/ B Kypce (PM3UKHU pean3yeTcs MPEkKe BCETo 3a
CU€T OpraHU3alMKU SKCIEPUMEHTAIBHOU JesTeNbHOCTH oOywaromuxcs. s 6azoBoro
YPOBHS Kypca (U3UKU — ITO HUCIOJIH30BAHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B IPOrpaMme Mo (pU3nKe 0ObEINHEHBI B
OOIIMI CIMCOK YYEHWYECKUX MPaKTUYeCKUX paboT. BeineneHue B yka3aHHOM IEpEYHE
7ab0paToOpHBIX paldOT, NTPOBOAUMBIX I KOHTPOJSI W OLEHKH, OCYIIECTBISETCA
y4acTHUKaMU 00pa30oBaTENbHOIO Ipolecca MCXOAs U3 OCOOEHHOCTEH IJIaHMPOBAHUS U
ocHamieHus kabuaera Qusuku. [Ipm 3TOM oOecneunBaeTcs OBJaJ€HHE OOYYAOIIMMHUCA
YMEHHUSMH TIPOBOJUTH KOCBEHHBIE U3MEPEHUS, UCCIICIOBAaHMS 3aBUCUMOCTEH (PU3HUecKnx
BEJIMYMH U MOCTAHOBKY OIMBITOB IO MPOBEPKE MPEITIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yAENSEeTCS PEIICHUI0 PacU€THBIX M KaueCTBEHHBIX 3adad. [lpu
ITOM JJIs1 PacU€THBIX 3a/1a4 MPUOPUTETOM SABIISIOTCS 3a/1a4M C IBHO 33JJaHHON (PU3UYECKOM
MO/IEITbI0, TIO3BOJISIONINE TPUMEHATH N3y4EHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO
paszena Kypca, TaKk U HHTETpUPYS 3HAHUS U3 Pa3HbIX pa3aenoB. J1Jisi KaueCTBEHHBIX 3aj1a4
MPUOPUTETOM SIBIISIFOTCS 3alaHUsl HA OOBSICHEHHE MPOTEKaHUS (PU3NUYECKHX SIBICHUN WU
MPOILIECCOB B OKpYXKalollleW >XKU3HU, TpeOyronue BbiOOpa (usznueckodt monaenu s
CUTYallUH NMPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanusiMu DPI'OC COO k maTepuasbHO-TEXHHUUYECKOMY
o0ecredeHnIo yaeOHOro mpoiecca 6a30BbIid YPOBEHb Kypca (U3UKU HA YPOBHE CPEIHETO
ob611ero o6pazoBaHus JOKEH U3Y9aThCs B YCIOBUSIX MPEAMETHOTO KaOMHeTa (DU3UKHU WIIH
B YCJIOBHSIX MHTETPUPOBAHHOIO KaOWHETA MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B
kaOuHeTre GU3NKK JODKHO OBITh HEOO0XOauMoe J1abopaTopHOE OOOpyAOBaHHUE IS
BBITMIOJTHEHNS YKa3aHHBIX B MPOTpaMMe MO (PU3MKE YUCHUYECKUX MPAKTHUYECKUX PadOT H
JEMOHCTPALIMOHHOE 000pYI0BAHHE.



JleMOHCTpallMOHHOE 000pyAOBaHUE (POPMHUPYETCS B COOTBETCTBUU C IPHUHIIMIIOM
MUHUMAJIBHOMN I0CTaTOYHOCTH U 00€CTIEYMBAET TOCTAHOBKY MEPEYUCICHHBIX B POrpaMMe
no (u3MKe KIIOUEBBIX JIEMOHCTpAMA JUIsl MCCIEAOBaHUS HM3Yy4aeMbIX SBICHHH U
MIPOIIECCOB, YMIUPUUECKUX U (PYHTaMEHTAIbHBIX 3aKOHOB, MX TEXHHUYECKUX MTPUMEHEH HIA.

JlabopaTtopHoe 000pyAOBaHUE AJI1 YYEHUUYECKUX MPAKTUUECKUX padoT (hopMHUpyeTCs
B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEYMBAETCA B pacuéTe OJHOTO KOMIUIEKTa Ha
IByX oOywaroniuxcs. TeMarnueckre KOMIUIEKThI JaO0paTOPHOTO 000pyA0BaHUS JOHKHBI
OBITH TOCTPOCHBI HA KOMIUIEKCHOM MCTIOJB30BAHIH aHATIOTOBBIX U ITU(POBBIX IPHOOPOB, a
TaKKe KOMITbIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BUJIE IU(PPOBBIX JabOpaTOpUil.

OCHOBHBIMHM LIENIAIMH U3y4Y€HUS (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e (opmupoBaHue MHTEpeca M CTPEMJICHUS OOYYAIOIMIMXCA K HAYYHOMY H3YYCHHIO
MPUPOBI, PA3BUTHE WX UHTEIIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE IMPEACTABICHUM O HAyYHOM METOJe MO3HaHUS U (OPMHUpPOBAHUE
MCCJIEI0BATEIHCKOI0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opmupoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yibTaTa H3y4YEHHUS OCHOB
CTPOEHUS MaTepuH M PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (¢opMHUpOBaHUE YMEHUM OOBSCHATH SIBICHUS C HCIOJIb30BaHHEM (HU3NUECKUX
3HAHUM U Hay4YHBIX JIOKA3aTEIbCTB;

e (QopmupoBanue mnpenacTaBIeHUN O poiau GUBMKKA IS Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHue 3Tux 1esneil 00ecrneynBaeTcs peleHueM CleAyInX 3a1a4d B Ipolecce

U3Yy4eHHS Kypca (PU3UKHU Ha YPOBHE CpeHEro 001ero oopa3oBaHus:

e TmpuoOpeTeHne CUCTEMbl 3HAaHUU 00 OO0mMX (QHUINIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHsIX,  BKJIKOYAas  MEXaHWKY,  MOJEKYJISIpHYI0  (DU3HKY,
AIEKTPOJAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPOU3UKH;

e (opmMupoBaHHEe yMEHHI NPUMEHSTh TEOPETUUECKUE 3HAHUS I OOBICHEHUS
(Gu3HUeCKUX SABJICHUM B MPUPOAE W JJIs NMPHUHITHS MPAKTHUYECKUX PEIICHUN B
MMOBCEIHEBHOM KM3HHU;

e OCBOEHHE CIOCOOOB pEIIEHUs Pa3IMYHBIX 3aJlay C SIBHO 3aJaHHOW (Pu3nuecKou
MOJIENIbIO, 3aja4, IMOAPA3yMEBAIOIINX CAMOCTOSITEIBHOE CO37aHue (HU3NIECKOM
MOJIEN, aJICKBaTHOM yCIIOBUSM 3a/1a4H;

e TMOHMMaHUE (PU3NYECKUX OCHOB U MPUHIIUIIOB IEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTUYECKHX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOILIYIO CPENy;

e OBJAJCHUE METOAAMH CaMOCTOSITEIHHOIO IUIAHUPOBAHUS W TPOBEICHUSA
(GU3NUeCKUX OKCIIEPUMEHTOB, aHAM3a W UWHTEpHperanud WHOOpMAIUH,
OIpEAEIICHHsI IOCTOBEPHOCTHU MOJIYYEHHOT'O Pe3yiIbTaTa;

e CO3/IlaHME YCIOBUWM [JIi PAa3BUTUS YMEHUM MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETLHOCTH.

Ha m3ydyenue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE CPEAHETO 00IIEro 00pa3oBaHMs

orBoautcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B Heaenmo), B 11 kiracce — 68 gacos
(2 yaca B HEZIEIIO).



[Ipennaraemslii B mporpamme no (hU3MKe NepeueHb Ja00PaTOPHBIX U MPAKTUUECKUX
paboT SIBISIETCSl PEKOMEHI0OBAHHBIM, YUHUTENb JIENAaeT BIOOP MPOBEAEHUS 1a00OPATOPHBIX
paboT U ONBITOB C Y4ETOM MHIANBUIYAJIBHBIX OCOOEHHOCTEHN 00yJaromuxcs.



COILEPKAHUE OBYYEHUA

11 KIJACC

Paznen 4. JinekTrpoauHamMuka

Tema 3. Maznummnoe none. InekmpomacHUMHAA UHOYKUUSA

[TocTosiHHBIE MarHUThI. B3anMoielicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM nHAYKUMU. [I[pyHIMI Cynepno3uiMy MarHuTHBIX IMOJIEH.
JIuann MarHWTHOW WHAYKUMM. KapTuHa NMHUM MarHUTHOM HWHAYKLIHMM I10JS
MOCTOSIHHBIX MarHuTOB.

MaruutHOe TI0JI€ TMPOBOAHMKA C TOKOM. KapTuHa JMHUN UHAYKUHUU
MAarHUTHOTO TOJISI JJIMHHOIO MPSAMOrO HPOBOJAHWKA U 3aMKHYTOIO KOJIBLEBOI'O
IIPOBOJIHMKA, KAaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzanmoaencTsue NpoBOAHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOYJIb U HallpaBJICHHUE.

Cuna Jlopennia, €€ MOyJib U HampaBiieHUE. JIBM)KEHUE 3apsSyKEHHON YaCTUIbI
B OZJHOPOJHOM MarHuTHOM mose. Pabora cunsl Jlopeniia.

SIBeHne BIIEKTPOMAarHUTHOW MHAYKUUHM. [IOTOK BeKTOpa MAarHUTHOM
UHAYKIUHW. OJEKTPOABIKYIIAs CWIAa MWHAYKUUH. 33aKOH AJIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe snektpuueckoe Imone. ODIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJIHUKE, IBMKYIIEMCS TOCTYNATEIbHO B OHOPOIHOM MAarHUTHOM IIOJI€.

[IpaBuno Jlenna.

NHOyKTUBHOCTh.  SIBI€EHME CAMOMHIYKUMH. OJIEKTPOABWXKYILIAS  CHJIA
CaMOMHAYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTHUYECKOE IPUMEHEHUE: IOCTOSHHbBIE
MAarHMThbl, 3JEKTPOMArHUTHI, SJICKTPOABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacCTHUL, NHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OneIiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JInHWMY MHIYKIIMY MAarHUTHOTO TOJIS.

B3aumoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

SIBNeHUE PIEKTPOMAarHUTHOW UHIYKIUU.

[Ipasuno Jlenua.



3aBUCUMOCTb 3JIEKTPOJABIXKYILIEH CUJIBI MHIYKIIMA OT CKOPOCTH WU3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBneHne cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

N3ydyeHrne MarHuTHOrO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue neicTBUSA NOCTOSHHOIO MAarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

Pa3gea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebarenprHast  cuctema. CBOOOmHBIE  MEXaHHUYECKHME  KOJicOaHUS.
INapmonunyeckue konebanus. Ilepuon, wacrtora, amruiutyaa u (asza kKojeOaHUM.
[IpyxvHHBIN MassTHUK. MareMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
konebanuit. [IpeBpailieHre SHEPTUU MPU TAPMOHUYECKUX KOJICOaHUSIX.

Konebarenpubiii koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHUS B
UCaIbHOM KOJeOaTeTbHOM KOHType. AHAJIOTUsS MEXKIy MEXaHUYECKUMH W
AJEKTPOMArHuTHBIMUA Konebanusmu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPI'UM B UJeaTbHOM KoJie0aTeIbHOM KOHTYpE.

[Ipencrapiienne o 3aryxaroux KojiebaHusX. BeIHYKI€eHHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHy)IeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUs.

ITepemennsiii TOK. CUHYCOMAQIbHBIM TMEpPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOI0 TOKa. AMIUIMTYIHOE€ W JCUCTBYIOIEE 3HAUYCHUE CHUJIbI TOKAa U
HaIPSYKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOICHUE AIEKTPUUESCKOM
SHEPruM. DKOJOTMYECKHE PUCKHU MPHU MPOU3BOJCTBE ANeKTpodHepruu. Kynbrypa
WCITIOJIb30BAHUS JIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: DIECKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOr0 TOKA, TUHUU 3JIEKTponepeaay.

Jemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJjieOAaTeNbHOW CHUCTEMBI (MPYXUHHBIA WIH
MaTEeMaTUYECKUN MASTHHK).

HabGnronenue 3aTyxaromux KoieOaHui.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmronenue pe3onanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuwinorpaMmsl (3aBUCHUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJeOaHUM.

Pe3onanc mnpu mocnenoBaTeIbHOM COCIMHEHUW PE3UCTOpa, KaTYIIKH
WHIYKTUBHOCTH M KOHJEHCATOpAa.

Mopenb JIMHUY 3JIEKTPOIEPENAUH.



Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

WccnenoBanre 3aBUCUMOCTH TEpUOA MaJbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH U MAaccChl Tpy3a.

HccnenoBanue nepeMeHHOro ToKa B LIENH U3 MOCJIEI0BATENBHO COETMHEHHBIX
KOH/IEHCATOpa, KaTYILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE 6OJIHbL

MexaHnuueckue BOJIHBI, ycioBHs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JJuHa BoaHbL [lomepeuHble W MPOJOJIbHBIE BOJHBI.
WNurepdepenius u Auppakums MEXaHUYeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrauus BektopoB E, B, V B anekrpomaraurHoi BonHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MpEeIoMIICHUE, MOIsSpu3anus, AUQpakius,
uHTepdepenims. CKOpoCTh IMEKTPOMATHUTHBIX BOJIH.

[IIkana 3J€KTPOMAarHUTHBIX BOJIH. [[puMeHEeHNE 3EeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMIBI pagnuOCBsI3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHuueckne ycTpoilcTBA M MNPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
MHCTPYMEHTBI, YJIbTPa3BYKOBasg JIUMAarHOCTHKAa B TEXHUKE M MEJUILIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE NONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKA.

HaGntonenue orpakeHus 1 MpeoMIIeHUs MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnm u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

Halntonenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C AMIUIUTYAOU H
4acTOTOM KOJIeOaHU.

HccnenoBanre CBOMCTB JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, PEIOMIICHUE,
noJsipu3anys, 1upakuus, HTepepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsMonnHeiiHOE paclnpoCTpaHEHUE CBETa B
OIHOpOaHOM cpene. JIyd cBera. TOUEUHBIN NCTOYHHUK CBETA.

OTtpaxenue cBera. 3akOHbI oTpaxkeHusi cBeta. IlocTpoeHne n3oOpaxeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomiienue cBeTa. 3aKOHBI MTPEIOMIIEHUS CBeTa. AOCOIIOTHBIN NTOKa3aTelNb
npenomieHus. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yroja IOJHOTO
BHYTPEHHETO OTPaKeHHUSI.



Hucniepcus cBeta. ClioxHBIN cocTaB 6enoro ceera. Lger.

Cobuparoiue 1 paccenBarolye TuH3bl. ToHKas TnH3a. @OKYCHOE pacCTOSIHUE
U ONTHUYECKas CWiia TOHKOM JHH3BI. [locTpoeHne n3o0paxkeHuil B coOUparomux 1
pacceuBaromux JnH3ax. DopMysa TOHKOM JIMH3BL. Y BETMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBass ontuka. Wurepdepenims cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBus HabOmOEHWS MaKCUMyMOB M MHUHUMYMOB B HWHTEp(EpPEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpakius cBera. JludpakinuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM TNAJE€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuhPaKIMOHHYIO PEIIETKY.

[Tonmstpusanus ceera.

TexHu4yeckre yCcTpoWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JYIa,
doroamnmnapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TUPPAKIUOHHAS PEIIETKA, TOJISIPOUSI.

Jlemoncmpayuu

[IpsAsMOnuHEHOE pacIpOCTPAHEHUE, OTPAKEHUE M MPEJIOMIIEHUE CBETA.
OnTtuyeckre mprudopkI.

[TonmHOE BHYyTpEHHEE OTpakeHrue. Mojiesib CBETOBOA.

UccnenoBanue CBONCTB M300paKEHUI B JTMH3AX.

Mopenu MUKpOcKoma, TeJIeCKona.

Habmonenne natepdepeHnm cBeTa.

Habmonenune nudpakiuu ceera.

Habmonenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOUIBIO IPU3MBI.

[TonydeHnne ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

N3MepeHune nokazaresns npeaoMIEHUs CTeKa.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI ClIeIUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH
['paHn1bl HPUMEHUMOCTH KJIACCUYECKOM MEXaHUKU. [1ocTymarel ciennaaibHOM
TEOPUU OTHOCHUTEIBbHOCTHU: MHBAPUAHTHOCTh MOJYJSA CKOPOCTH CBETa B BAKYYME,
MPUHIUIT OTHOCUTEILHOCTH DUHIIITEIHA.
OTHOCUTENBLHOCTh OJJHOBPEMEHHOCTHU. 3aMEAJICHUE BPEMEHHU U COKpAIICHUE
JUTMHBI.
DHeprusi 1 UMIYJIbC PEISTUBUCTCKOU YaCTHUIIBI.



CBs3b Macchl C aHeereﬁ U UMITYJIbCOM pGHHTHBHCTCKOﬁ HJaCTHUILBI. 9H€pFI/I$I
ITIOKO4.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmol KBAHMOBOU ONMUKU
®otonsl. ®opmyna [Inanka cBs3u sHEprUM GOTOHA C €r0 YACTOTON. JHEPTHS
U UMIyJbC (HOTOHA.
OtkpeiTe U uccaeaoBanue Gorodddexra. OnpiThl A. I'. CTonmeroBa. 3aKoHbI

dororddexra. YpaBuenue DitHmreitHa mis dorodddexra. «KpacHas rpaHuUia»
dororddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTuuK, coiHeuHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®dotor(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEr0 (poTodddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -HaCTHII.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mormomnieHue
(GOTOHOB MpHU TEpPeXojile¢ aToMa C OJIHOIO YPOBHS SHEPruu Ha Jpyroi. Bujsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoiuis. KopryckynsipHO-BOIHOBOMR
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3TyUYCHHE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MNPUMEHEHHUE: CIEKTPaJbHbIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenue nuHeNYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

HaOmronenue 1MHER4aToOro CrekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTBI, JOKA3bIBAIOLIAE CIOKHOCTh CTpoeHUsd sapa. OTKpbITHE
paauoakTuBHOCTH. OnbITH Pe3epdop/a o onpeeneHnio coctaBa paguoakTUBHOTO



manydyenusi.  CpoiictBa  anbda-, Oera-, ramMMma-uziydeHus.  BrusHue
PaaMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio aapa. M3otomnsr.

Anbda-pacnaa. DNEKTpOHHBIH M TMO3UTPOHHBIM Oera-pacnan. I[amma-
U3JIy4EHHE. 3aKOH PaJJMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifpe. SnepHbie cuibl. Jledekt Maccol spa.

SnepHble peakuuu. JlesieHue U CUHTE3 AAEP.

Anepusiii peaktop. TepmosepHbiii cuHTe3. I[IpobGiemMbl U TEPCHEKTUBHI
AJIEPHOM SHEPTETUKHU. JKOJIOTMYECKHUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HaOJIIOIEHNS U PETUCTPALIUY AIEMEHTAPHBIX YACTHIL.

dyHIaMeHTalbHbIe B3auMOeHcTBUs. ENUHCTBO u3nueckol KapTUHBI MUPA.

TexHu4yeckre ycTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CUY€TUrK MOHU3HUPYIOIIHNX YACTHII.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HccnenoBanre TpEKOB YacTUL (10 TOTOBBIM (OTOrpadusim).

Pa3zpnen 8. DiieMeHTHI ACTPOHOMHUM M aCTPOQU3MKH

Otansl pa3BUTUS acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3BénmHoro nHeba. Co3Be3ausi, spKue 3BE3MBI, IUIAHETHI, MX BHJIMMOE
JBU>KEHUE.

Conneynas cucrema.

Connue. Conneunast akTUBHOCTb. Mctounuk sHeprum ConHua W 3BE3N.
3BE3Mbl, UX OCHOBHBIE XAPAKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kilacc —
CBETUMOCTBY». 3BE3AbI TIJIABHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJI 3BE3]l TJIABHOM MOCJIEA0BATEIbHOCTU. BHYTpeHHEE CTpOEeHHE
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0KACHUU U 3BodonMU ColHIA U
3BE3]1. DTAallbl )KU3HU 3BE3].

Mnineunsiii [lyre — mama I'anaktuka. Ilonoxxenne u nBmxenue CoaHLa B
lNanaxktuke. Tunel ranaktuk. Paguoranaktuku v xBasapsl. UEpHbIE ABIPHI B sapax
rajaKkTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:1a. Pazberanve rajmakTuk.
Teopus bonbmioro B3peiBa. PenukToBO€e U3nydeHuE.

Macmrabnas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUHU.

Vuenuueckue nabnrooenus



Halntonenuss HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHHUH I Onpeie]IeHUs] MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31usi CEBEPHOIO MONYLIAPHS U SIPKUE 3BE3BI.

Habntonenus B Teneckon Jlynsl, mianer, Mueunoro [lyru.

O06o0maroniee NOBTOPEHUE

Ponsr Qusuku W acTpoHOMHHM B DIKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMATbHON M ATHUECKOHN cepax AesITeNbHOCTH YETI0BeKa, POJIb U MECTO (PU3UKU U
ACTPOHOMUH B COBPEMEHHOW HAYYHOU KapTHHE MHpA, poJib (U3HUECKON TEOPUU B
(dbopMUpOBaHUU MPEACTaBICHUHN 0 (PU3UUECKON KapTUHE MUpPa, MECTO (PU3UUECKOU
KapTUHBI MHUpa B O0IIeM psAy COBPEMEHHBIX  €CTECTBEHHO-HAayYHBIX
MPEJICTABJIEHUIN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs C
Y4ETOM COJEPIKATEIbHBIX MEXKIPEIMETHBIX CBA3EH C KypcaMH MaTEMAaTHKH,
Ouooruu, XUMuH, reorpadui U TEXHOJIOTHH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C M3yYEHUEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHNE, SIKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: peEUIEHWE CUCTEMBl YPaBHEHUH, TPUIOHOMETPHUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX IMPOEKLUHWH HA OCH KOOPAHMHAT, CIIOKEHUE BEKTOPOB,
OPOU3BOAHBIE AJIEMEHTApPHBIX (YHKIMM, NpPU3HAKK NOA00US TPEYroIbHHUKOB,
orpeJieNieHne MWIonaau Iockux Guryp u oobEmMa Ted.

buonocusa: »nekTpuueckue SBICHUS B KUBOW Mpupoae, KoseOaTeabHbIe
JNBWKECHHS B KMBOM NPUPOJIE, ONTUYECKUE SBICHUS B )KMBOM MPUPOJIE, IEUCTBUE
paauany Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BAHMS KPUCTAIITMYECKON PEIIETKH, CIIEKTPAIbHBIN aHaIu3.

l'eocpaghus:  marHuTHBIE TOJIOCA 3€MIIM, 3aJIeKUW MArHUTHBIX Py,
doTochEMKa 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICCHHIM.

Texnonoeua: JHWHUM DIIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKLUWOHHAA I€4Yb, pajap, pPaaUONPUEMHUK, TEJIEBHU30D,
anTeHHa, TeiedoH, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA,
CoJIHeUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Du3uka» Ha YpPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus (0a30BbI ypOBEHB) MOHKHO OOECHEUYUTh JOCTHXKEHHUE CIIEAYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEbHBIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHHUS yuyeOHOro mnpeamera «Du3nka JOTKHBI
OoTpakaTb TOTOBHOCTb W  CIIOCOOHOCTh  OOYYAlONIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlu{,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUN,  COOTBETCTBYIOIIMX
TPaJAUIMOHHBIM LIEHHOCTSIM POCCUICKOT0 00111€CTBA, pACIIMPEHUE KUZHEHHOT'O OIbITa
U OINbITAa JEATEIIBHOCTH B MPOLECCE pPEANU3alMd OCHOBHBIX HAIPaBICHUU
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU O0YYaIOlEerocss Kak aKTUBHOTO U
OTBETCTBEHHOT0 YJI€Ha POCCUHUCKOTO OOIIECTBA;

NPUHATHE  TPATULMUOHHBIX  OOIIEYEIIOBEYECKUX  T'YMAHUCTHYECKUX U
JEMOKPaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [ESITEIBbHOCTh B HMHTEpPECAX TIPaXKTAHCKOTO
00IIIeCTBa, y4aCTBOBATh B CAMOYMPABJICHHH B 00Pa30BaTEIHHON OpTraHU3aIiH;

YMEHHUE B3aUMOJICMCTBOBATH C COLMAIbBHBIMUA HUHCTUTYTAMH B COOTBETCTBUU C UX
GYHKUMUAMHY ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh POCCUMUCKON IPAKIAHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHHE K TOCYJIapCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS :

c(hOopMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBE/ICHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYaIlMI0O M TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATEIIbHOCTA YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUYUBOrO OyAyLIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYas 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYLIEro (pU3nYecKoi HayKe;



5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K Pa3IudHbIM cepaM npodhecCHOHATBHON IeITEIbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PU3UKOM U TEXHUKON, YMEHHE COBEPIIIATh OCO3HAHHBIN BBIOOp OYyyIIIei
npodeccun u peann3oBbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHB;

TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JACTH
(U3KMKY Ha TPOTSHKEHUN BCCH KU3HM,

6) 3K0JIOrHYeCKOTr0 BOCITUTAHUS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYyJIbTYpPhl, OCO3HAaHHE TJI00AJIHHOTO
XapakTepa SKOJIOrHUeCcKUX Mpodiem;

IUIAHUPOBAHUE M OCYLIECTBJIECHUE JIEUCTBUM B OKpY)KaloLIEH cpeie Ha OCHOBE
3HAHUS LEJIEeH YCTOMUYMBOIO Pa3BUTHs YEJIOBEYECTBA;

pacCIIMpPEHUE OIbITa MEATEILHOCTH IKOJIOTHICCKON HAMPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3HKE;

7) HeHHOCTH HAYYHOT'O TIO3HAHMS:

c(OpMHUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKH;

OCO3HAHHKE IIEHHOCTH HAYYHOU JEATEIHHOCTH, TOTOBHOCTh B ITPOIIECCE U3YUCHUS
(GU3MKKM  OCYLIECTBIATH MPOEKTHYIO M  HUCCIENOBATEIbCKYIO  ACSITEIbHOCTh
WHIAVNBUYAJTLHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA
ba3oBble Tornueckue AecTBM:
CaMOCTOSITEJIbHO dbopMyTMpoBaThH U aKTyaJIu3UpOBaTh npoosiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAeNsaTh LEJIN JEITEIbHOCTH, 3aJ1aBaTh IMApAMETPbl W KPUTEPUH HUX
JOCTUKECHUS,
BBISIBJISITh 3aKOHOMEPHOCTH U MIPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3NYECKUX
SABJICHUSX;
pa3pabarbiBaTh IJIaH pEHICHUS MPOOJEMBbI C YU4E€TOM aHaIM3a HMMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKU NOCJIEACTBUM AEATEIbHOCTH,
KOOPJAMHUPOBATH U BBIMOIHATH PA0OTY B YCIOBUSIX PEaIbHOT0, BUPTYAIbHOTO U
KOMOUHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUS !



BJIQ/IETh HAy4YHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH TOHATHUSMU W METOJaMU
(bu3HUecKoil HayKu;

BJIa/IETh HaBbIKAMU YYEOHO-MCCIIENOBATENHCKOW U MPOEKTHON JEATEIbHOCTH B
obmacti (U3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOATEIHHOMY IOUCKY
METOJIOB peHICHHUS 33434 (U3NYECKOTO COACPKAHMS, MPUMEHEHHIO Pa3TUYHBIX
METOJIOB TIO3HAHUS;

BJIQJ€Th BHJAMHU JEITEIbHOCTH IO TIOJIYYEHUIO HOBOI'O 3HAHUS, €ro
MHTEPIIPETALNH, TPEOOPa30BAHUIO M IPUMEHEHUIO B PA3INYHBIX yUCOHBIX CUTYAIUSX,
B TOM YHCJI€ IPHU CO3/1aHUU YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKU;

BBISIBJISITh  IPUYMHHO-CIICACTBEHHBIE CBA3M U aKTyaJlU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ PEIleHUs, HAXOAUTh apryMEHTHI JUIsl I0Ka3aTelbCTBA CBOMX
YTBEPXKACHUIA, 3a]1aBaTh TApaMEeTPhl M KPUTEPUH PEIICHUS;

aHAJTM3UPOBATh TIOJTYyYEHHBIC B XO/€ PEIICHHSI 3a]]a4H Pe3yJIbTaThl, KpUTUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHUSIX;

CTaBUTh © (GOPMYIMpPOBaTH COOCTBEHHBIC 3a7aud B 00pa3oBaATEIHHOU
AESITeNbHOCTH, B TOM YHCIIE TIPU U3Y4YEeHUHU (PU3HKHY;

JaBaTh OICHKY HOBBIM CUTYAIIHsIM, OIICHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TNEPEHOCUTh 3HAaHHUA MO (QU3MKE B MPAKTHYECKYI0 00JIacTh
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJIEH, PEJIaraTh OPUTHHAIBHBIC MTOIXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHMUS.

Pa6ora ¢ nundopmanmeii:

BJIQ/IETh HAaBBIKAMH TMONydeHUs HHPOpMAIHu (U3MUECKOTO COACpPKAHHUS U3
HUCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISATH TIOWMCK, aHAJM3,
CUCTEMAaTH3alMI0 M HHTEpIpeTaluio HHPOPMALUN Ppa3IUYHbIX BHAOB U (HOpM
NpEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh MH(OpMAIINH;

UCTIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOT U
B pELUICHUM KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPraHM3alMOHHBIX 3aJad C
coOmoIcHUEM TpPeOOBAaHWM SPrOHOMHMKH, TEXHHUKH OC30IIACHOCTH, THTHEHBI,
pecypcocOepexeHrs, MPaBOBBIX W JTHYECKUX HOPM, HOPM HH(DOPMAIIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOr0 COJIEPKAaHUS B Pa3IMYHbIX opMarax ¢ yuéToMm
Ha3HAYeHUs MHQPOpPMAIMU U LENEBOW ayAUTOPHUH, BBHIOMpas ONTHUMAIbHYIO (hopmy
NPECTaBICHUS U BU3YaIH3AIIHH.

KoMMyHHUKAaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:
OCYHIECTBIISTH OOIIEHUE HA YpOKaX (PU3UKHU U BO BHEYPOUHOM JCSATEIBHOCTH;



pacIio3HaBaTh MPEANOCHUIKA KOHPIMKTHBIX CUTYalluid U CMSITYaTh KOH(IUKTHI,

Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3PEHUS C HCIIOIb30BAaHUEM
A3bIKOBBIX CPE/ICTB;

MMOHUMAaTh M MCIIOJIB30BaTh NPEUMYLIECTBA KOMAHIHOW W WHIAWBUIAYAJIbHOU
padoThI;

BBIOUpATh TEMATUKy W METOAbl COBMECTHBIX JEHUCTBUH C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN Ka)XJOI'0 YJICHA KOJUIEKTUBA,

MPUHUMATh  LEJIHM  COBMECTHOM  JEATEIIbHOCTH,  OpPraHU30BBIBATH WU
KOOPAWHUPOBATh JIEUCTBUS 1O €€ JIOCTHKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpeneisTh pojid ¢ Y4YETOM MHEHUM YYaCTHHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM padoThHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXJIOT0 YJaCTHHUKA KOMAaHJIbI B OOIITHIt
pe3yabTart Mo pa3padoTaHHBIM KPUTEPHSIM;

Mpe/araTb HOBBIE TMPOEKTHI, OLEHUBAaTh WAEH C TO3ULUUA HOBU3HBIL,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIAITh  MO3UTUBHOE CTPATETMYECKOE TMOBEIECHUE B  Pa3JIMYHBIX
CUTYaIUsX, IPOSIBISITh TBOPYECTBO U BOOOpAKEHUE, OBITH MHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBISATh TO3HABATEIbHYIO JEATEIbHOCTh B 00JACTH
(GU3UKM W AaCTPOHOMHUHM, BBISBISATH MNPOOJEMbl, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOSITEIbHO COCTABJIATH IUIaH PEUICHUS PACUETHBIX U KAUECTBEHHBIX 33/1a4,
IUIaH BBIMOJHEHUS MPAKTUYECKOM padoOThl C YYETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U NIPEANOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHUI;

JieNaTh OCO3HAHHBIM BBIOOpP, AaprymMeHTHUpOBaTh e€ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLCHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIUIIMUA B 001acTH (DU3HKH,
MOCTOSIHHO MOBBIIIATh CBOM 00Pa30BaATENbHBIN U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMONMOHAJIbHbI HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh HAaBbIKAMU MMO3HABATENbHOU pe(dIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUI U MBICIIMTEIIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMIA;



UCTIOJb30BaTh MPUEMBI PEQIIEKCHH ISl OICHKU CHUTYyalllH, BbIOOpa BEPHOTO
pEIICHHS;

yMETh OLIEHUBAaTh PUCKHM U CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

MPUHUMATh MOTHUBBI M apTyMEHTBHI JPYrUX TPU aHAIU3Ee pPE3yJIbTaTOB
JeSITeNbHOCTH;

MPUHUMATH ce0sl, MTOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MpPUHUMATh MOTHUBBI W apTyMEHThI JPYTrUX TP aHAJIU3€ pPE3yJIbTaTOB
AeSITeNbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO APYTHUX HA OLIMOKH.

B nporiecce noCTHXEHUST TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrPAMMBI 110
busWKe N YpOBHS  CpeAHEro  o0mero oOpa3oBaHUS Y  OOyYarOIIHXCS
COBEPIICHCTBYETCS HYMOLIMOHAJIbHBIH WHTEJUICKT, Mpeoaraouui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKJIIOYAIOUIEr0 CIHOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUJCTHh HAIPABJICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHOU CEphI,
OBITh YBEPEHHBIM B ce0€;

CaMOpEryJMpOBaHus, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHE, CIOCOOHOCTh  aJanTHPOBAThCA K
AMOIMOHATILHBIM U3MEHEHHSIM U MIPOSBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMM, BKIIOUYAOIICH CTPEMIICHHE K JOCTHIXKCHHIO IICIA U
ycrexy, ONTHUMHU3M, HWHHUIIMATUBHOCTb, YMEHHE JEWCTBOBATh HCXOJs M3 CBOUX
BO3MOXKHOCTEH;

AMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHMUMATh SMOIMOHAIBHOE COCTOSHHE
JIPYTHX, YYUTBIBATh €r0 TIPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHUIO
U COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHUS C
JIPYTHMHU JIFOIbMH, 3a00TUTHCSI, TIPOSIBIISTH MHTEPEC U Pa3pemiaTh KOHPIHKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koHny o6yuenus B 11 kyacce rnpeaMeTHbie pe3yibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPa)KaTh COPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHUM:

JE€MOHCTPUPOBAaTh Ha MpHUMeEpax pojib U MecTo (u3uku B (HOpMHUpPOBAHUU
COBPEMEHHOM HAay4YHOM KApTHHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUM, B NPAKTUYECKOW MEATENBHOCTH JIOAEU, LEIOCTHOCTh W E€IUHCTBO
(bu3HUeCcKoil KapTUHBI MUDPA;



YYHUTHIBATh TPAHMIIB IPUMEHEHHS H3YICHHBIX (PHU3NUECKUX MOJIETICH: TOUSTHBIN
AIIEKTPUYECKU 3apsij, Ty4d CBETa, TOUCUHbIN UCTOUYHUK CBETA, siACpHAs MOJIETb aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O siJ/Ipa MpHY PelieHn: PU3NIECKUX 3a/1ay;

pacno3HaBaTh (hU3WUECKHE SBICHUS (MIPOIECCHI) U OOBSICHATH MX HA OCHOBE
3aKOHOB 3JICKTPOJIMHAMUKH U KBAHTOBOM (DMBUKU: AJEKTpUUECKash MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MArHUTHOE JCHCTBHS TOKa, B3aUMOJICHCTBHUE
MarHuTOB, DJIEKTPOMArHUTHASI MHAYKIIHS, JEMCTBUE MArHUTHOTO MOJIS HA MTPOBOHUK
C TOKOM M JBWXKYIIWICS 3apsijl, AJICKTPOMArHUTHbIE KoOJeOaHUsI U BOJHBI,
MPSIMOJIMHEUHOE pacrpocTpaHeHue CBETAa, OTpakeHHe, pesIoMIIEHHE,
uHTepepenuus, audpakuuMs W [OOoISIpU3alUs  CBETa, JUCHEPCHs  CBeETa,
dotoanekTpuueckuii 3hdext (hororddekr), cBeTOBOE AaBlIeHHE, BO3HUKHOBCHHE
JMHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHass U  HCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMKCHIBATh H3YYEHHBIE CBOWMCTBA BeElIECTBA (DJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKUE, IIEKTPUUECKYIO MPOBOJUMOCTD PA3JIMUHBIX CPEM) U SJIEKTPOMarHUTHBIE
sBJICHUS (TIPOIIECCHI), UCTIONB3YS (DU3UUECKNE BEIMUMHEL: SJIEKTPUICCKUAN 3apsi, CHa
TOKa, DJEKTPUUECKOE HaNpPsKEHUE, DIEKTPUUECKOE COMPOTUBICHHUE, PAa3HOCTh
MOTEHIMAJIOB, 3JIEKTPOJIBIDKYIAs cujia, paboTa TOKa, MHAYKIMS MAarHUTHOTO MO,
cwia Amriepa, cuia JlopeHnia, HHIYKTHBHOCTh KAaTYIIKH, SHEPTHsSI SJICKTPUIECKOTO U
MarHuTHOTO TOJIEH, IEpUO/I U YacToTa KojebaHui B K0JieOaTeIbHOM KOHTYPE, 3apsij
Y CuJia TOKa B MPOIECCE TAPMOHUYECKUX AJICKTPOMArHUTHBIX KojiebaHui, PokycHoe
pPacCTOSIHME M ONTHYECKas cujia JIMH3bI, MPU OINUCAHWU MPaBUIBHO TPAKTOBATH
(bU3HYECKUI CMBICI HCTIONB3YEMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI, YKa3bIBATh
(hopMmyIibl, CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEIUUMHY C APYTUMU BEIMYUHAMU;

ONMKUCHIBATh HW3yUYCHHBIC KBAHTOBBIC SIBJICHUS W TPOIECCHI, HCTOIB3Ys
(bu3HUecKue BEIMUYUHbBI: CKOPOCTh SJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI U YACTOTA
CBETA, PHEPTUS U UMITYJILC (DOTOHA, MEPUOJ MOTYypacIaga, IHEPTUsl CBSI3U aTOMHBIX
sajiep, MpU OMUCAHUM MPABUIBLHO TPAKTOBAaTh (DU3WYECKUN CMBICT HUCIOIb3YEMbIX
BEJIMYMH, UX 0003HAYEHUS U AUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE IAHHYIO
(GU3HUECKYI0 BEIMYUHY C APYTUMH BEIIMYMHAMU, BHIYUCIATH 3HAUCHUE (PU3NYECKOU
BEJTUYHHBL;

aHAJTM3UPOBATh (PU3MYECKHUE TMPOIECCHl U SIBJICHUS, HUCHOJB3Ys (HU3NUECKUE
3aKOHBl M TPUHIUIBL: 3aKOH OMa, 3aKOHBI IOCJIEI0BATENBHOTO U MapalIeIbHOrO
COCAMHEHUSI TNPOBOAHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHJYKIMKU, 3aKOH MPSIMOJIMHEHHOIO0 PACHpPOCTPAHEHMSI CBETA, 3aKOHBI OTPAXKEHUS
CBETA, 3aKOHBI [IPEJIOMJIEHUS CBETA, ypaBHEHUE DWHINTENHHA 17151 GoTod(hPeKTa, 3aKOH
COXpaHEHHUS SHEPIHHM, 3aKOH COXPAaHEHHUs HMIIYJIbCa, 3aKOH COXpaHEHUs
ANEKTPUYECKOr0 3apsiia, 3aKOH COXPAHEHUSI MACCOBOIO 4HWcIa, MOcTynaTrel bopa,
3aKOH PaJMOAKTHUBHOIO pacmaja, IpHU 3TOM pa3inyaTh CIOBECHYIO (POPMYITUPOBKY



3aKOHA, €ro MaTeMaTUYECKOE BBIPAXXEHUE U YCIOBUS (TpaHUIBI, 00JacTH)
MIPUMEHUMOCTH;

OIpEAENTh HAMpaBJIeHWE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIS MPOBOJIHUKA C
TOKOM, cujibl AMnepa u cuiibl JlopeHna;

CTPOUTH M OMHUCHIBATh U300paKeHHUE, CO3JaBAEMOE INTIOCKUM 3€PKaJIOM, TOHKOH
JIMH30M;

BBITIOJIHATDh OKCIIEPUMEHTHI TI0 HCCIENOBAHUIO (U3MYECKUX SIBICHUU U
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HW3MEPEHHI: IpPH 3ITOM
dbopmynupoBaTh npodsiemMy/3aadyy M TUNOTe3y Y4eOHOro 3KCIEepUMEHTa, cOOUpaTh
YCTAaHOBKY U3 MPEJI0KEHHOTO 000pYyI0BaHUS, POBOAUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYLIECTBJISITh MPSIMbIE U KOCBEHHBbIE M3MEpPEHUsl (PU3NYECKHX BEJIIMYUH, MPHU
TOM BBIOMpPATh ONTHUMAJIbHBIA CHOCOO H3MEPEHHUS W HCHOJIb30BAaTh HW3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

MCCJIEIOBAaTh 3aBUCUMOCTH (PU3UYECKUX BEIUYHH C HCIIOJIB30BAHUEM MPSIMBIX
U3MEPEHHI: TpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh pE3yJabTaThl
MOJIy4YeHHOW 3aBUCUMOCTH (PU3MYECKUX BEJTMYUH B BUJE TaOIUI U rpapUKOB, €1aTh
BBIBOJIBI IO PE3yJIbTaTaM MCCIIEIOBAHUS;

coOmoaTh MpaBwia 0€30MacHOr0 TpyAa NMPU HPOBEACHHM HCCIEIOBAaHUN B
paMKax y4eOHOro OKCHEpHUMEHTa, Y4YeOHO-UCCIEAOBATEIIbCKOM U  MPOEKTHOU
JESTENbHOCTA C HCIIOJIb30BAHUEM M3MEPUTENbHBIX YCTPOMCTB M J1a0OpaTOpPHOIO
000py/10BaHUS;

peiaTh pacuéTHbIC 3a/1a4M C SBHO 33JJaHHOW (PU3UUECKON MOJEINbIO, UCIIONb3YS
(¢u3nuecKue 3aKOHbI M MPUHLHUIIBI, HA OCHOBE aHAlIM3a YCJIOBUS 3a/auyd BbIOMPATH
(U3HUECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (hOPMYJIbI, HEOOXOANUMBIE
Uil €€ pELIeHMs,, NPOBOAUTh pacy€Tbl M OLIEHMBATh PEAIBHOCTH IOJYyYEHHOI'O
3HauYeHUs (PU3NIECKON BEITMUNHEI;

pelaTh KaueCTBEHHbIE 3aJlayM: BBICTPAUBATH JIOTMUYECKH HEMPOTHUBOPEUYUBYIO
LENOYKY pacCyKJIECHUU C OMNOpOMl Ha M3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKue IBICHUS;

UCIIOJIb30BaTh NPU PEIICHUH y4eOHBIX 3a7]a4 COBPEMEHHbIE MH(OpPMAIIHOHHBIE
TEXHOJIOTUU [JIsl TIOUCKA, CTPYKTYpPUPOBAHUS, WHTEPIPETALMU U MPEICTABICHUS
y4eOHOM M HaydyHO-TIOMYJSIpHOM HH(OpMANUU, TMOJIYYEHHOM U3 pPa3IUYHbIX
HMCTOYHUKOB, KPUTHUYECKHU aHAIM3UPOBATH MOTy4aeMyr0 HH(POpMaIIHIo;

OOBSCHATH TIPUHITUIIBI JCUCTBUSI MAIIIMH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pasnuyarh YCI0BHS MX 0€30MaCHOI0 UCIOJIb30BAaHUS B TOBCETHEBHOM KU3HU;

NPUBOJIUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKU, B O0OBSICHEHNE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHU;



MCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM KWU3HU IS
oOecrieueHus: OE30MACHOCTU TMpU OOpallleHUH ¢ MPUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, JJII COXPAHEHUS 3J0POBbSI M COOJIOJICHHS HOPM 3KOJIOTHYECKOIO
MOBEICHUA B OKPYXKAKOLIEH CPEIE;

paboTtaTh B TpyHIe C BBINOJHEHUEM pa3IMYHBIX COIUAIBHBIX POJICH,
IJIAaHUPOBATh PpalbOTy TPYNIbl, PAUOHAIBHO PpaCHpPENeNsaTh OOSI3aHHOCTU W
MJIAHUPOBATh JEATEIIBHOCTh B HECTAHJAAPTHBIX CUTYAIMSAX, AJCKBAaTHO OIICHHUBATh
BKJIaJ] KaXKJIOTO U3 YYACTHUKOB I'PYIIIbI B PELICHUE pacCMaTpUBAEMOU MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KonauvecrBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m Kourpoabubie | IIpakTuueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTbI
pecypchbl
Paznea 1. JIEKTPOANHAMUKA
MarunuTHO€ nojue. IIeKTpOMarHuTHast bubnmnoreka [JOK
11 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHndeckue U dJIeKTPOMarHUTHBIE 9 1 bu6mmoteka [JOK
' KoJie0aHus https://m.edso0.ru/7f41c97¢
59 MexaHudeckue U 3J1€KTPOMarHUTHBIE 5 1 bu6mmoreka [IOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
but6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIEIIUAJIBHON TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crielMagbHON TEOPUHU 4 1 bubmmoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4

Pa3nea 4. KBAHTOBAS ®PU3UKA



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

4.1 DJIeMEHTHI KBAHTOBOU OIITHKHA 6 bubmorexa HOK
) https://m.edsoo.ru/7f41c97¢c
bubnunorexa LIOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
4.3 ATOMHOE A1pO 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazgemny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHN

5.1 DJeMeHThl aCTPOHOMMHU U aCTPOPUUKU 7 ]r?;l[?sﬂll;lr(r)]TeedK::)(])lg}; £41c97c
Hroro no pazueny 7
Pazgen 6. OBOBIIAIOILIEE IOBTOPEHUE

6.1 O6o011aroiee NOBTOPEHHE 4 ]E;I[iﬂ;l;féifgﬁ £41c97¢
Hroro no pazueny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
[1]
Jlj;-n Tema ypoxa Bcero Konrpoabusie | Mpakrueckne fl[:;:eﬂnﬂ sg:)l;[:;i::enbﬂme
padoTsI padoThbI pecypen
[TocTosiHHBIE MAarHUTHI U UX

1 B3auMoO/ieiicTBUe. MarHuTHOE TOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM UHAYKIIAH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW UHAYKIUU
MaruauTHO€ noJie MPOBOHHUKA C

9 TokoM. OnbIT DpcTena. 1 bubnuorexa [IOK
B3aumopeiicTBrue MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopartopHnas pabota «3ydeHue

3 MaI‘HII/:THOII:‘)O HOJI;SI KaTYIJ_IKI/Iy: 1 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBe MAarHUTHOT'O MOJIS Ha
MPOBOAHMK ¢ ToKOM. Cuiia Ammnepa.

4 Jlaboparopnas pabota 1 1 bubnnoreka [JOK
«HccnenoBanue gencTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM))

JleiicTBME MarHUTHOTO TOJIS Ha
5 JIBHKYILYIOCS 3apSIKEHHYIO 1 bu6muoteka LIOK

yactuny. Cuna Jlopenna. Pabota
cuiibl JlopeHiia

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas NHAYKLHS.
IToTOK BEKTOpa MarHUTHOU
unaykiuu. 3/1C unnykuun. 3akoH
JJIEKTPOMATHUTHON UHAYKIUU
Dapanes

JlaGopartopnas pabota
«HccnenoBanue sIBICHUS
AJEKTPOMATHUTHON UHIYKLIHH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIICHME
camounaykiuu. IJ1C
CaMOMHAYKIUU. DHEPTUS
MarHUTHOTO TIOJISL KATYIIKU C TOKOM.
DJIEKTPOMarHuTHOE 10JIe

bubmmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckne ycTpoucTBa U Ux
IIPUMEHEHHE: TIOCTOSIHHBIE MarHUTHI,
AJIEKTPOMArHUTHI,
3JIEKTPOJIBUIaTEllb, YCKOPUTEIU
JJIEMEHTaPHBIX YACTHILI,
WHAYKIIMOHHAS 11eYb

10

O6o06marommii ypok «MaraHutHoe
noJie. DJIeKTPOMAarHuTHas
AHAYKLIUD)

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

11

KonTponbHas pabota no teme
«MaraurtHoe noe.
DJIEKTPOMAarHuTHAsT UHIYKITUS

bu6nunorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CBOOOIHBIE MEXAHUYECKUE
kosieOanus. [lapMOHHYECKHEe
KoyieOaHus. YpaBHEHHE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcaf06



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

rapMOHUYECKHUX KOJIeOaHUM.
[IpeBpamenue 3aeprun

13

Jlaboparopnas pabota
«HccnenoBanne 3aBUCUMOCTH
MepHoIa MabIX KOJIeOaHHii Tpy3a Ha
HHUTH OT JUTUHBI HUTH ¥ MAacChI
rpy3a»

14

KonebaTenbHbIN KOHTYP.
CB0OOHBIE ANEKTPOMArHUTHBIC
Kosie0aHus B UACaTbHOM
Kosie0aTeIbHOM KOHTYpE. AHAIOTHUs
MEXy MEXaHUYECKUMH U
AIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU

bubmuorexa [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHa. 3akoH
COXpaHECHMsI DHEPTUU B UI€ATIbHOM
Kos1e0aTeIbHOM KOHTYpE

bu6nmorexa [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o 3aTyxaromux
Kosie0aHuAX. BbiHyX/1eHHbIE
MeXaHUYeCKHe KoJeOaHus.
Pe3onanc. BeinyxaeHHbIE
AIIEKTPOMATrHUTHBIE KOJIeOaHHS

bu6nunorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CunyconaibHBIN IEPEMEHHBIN TOK.
MOIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEE
3HAQUYE€HHE CUJIbI TOKA U HATPSIKEHUS

bu6nunorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [IpousBoactso,
nepeaaya 1 norpediexue
ANEKTPUYECKON SJHEPTUU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

YCTpoHCTBO U MPAKTUYECKOE
MIPUMEHEHUE JIEKTPUIECKOTO
3BOHKA, F€HEpaTOpa EPEMEHHOTO
TOKa, TUHUH 3JIeKTpornepeaay

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

20

DKOJIOTUYECKUE PUCKU TIPU
MIPOU3BOJCTBE ANEKTPOIHEPIHH.
Kynberypa ncnonp3oBanus
AJIEKTPOIHEPTUHU B MIOBCEIHEBHOMN
JKU3HU

21

MexaHu4yecKkre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUS U
JJINHA BOJIHBI. HOHCpe‘-IHBIC u
MIPO/I0JIbHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTb 3ByKa. ' poMKOCTh
3Byka. Beicota ToHa. TemOp 3Byka

bubnunorexa LIOK
https://m.edsoo.ru/ffOcccOc

23

DNIEeKTPOMarHUTHbHIE BOJIHBI, UX
CBOMCTBa U cKopocTh. [IIkana
ANIEKTPOMAarHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

[IpyHIMIIBI paguOCBA3U U
TeneBuieHus. Pazsurue cpeacrs
cBs3u. Pagnonokanus

25

Kontponbnas padota «Konebanus u
BOJTHBD»

bu6nuorexa LIOK
https://m.edsoo.ru/ffOcc6f8

26

[IpsiMosIMHETHOE pacIIPOCTPaHEHHE
CBETa B OJHOPOJIHOMU cpelie.
ToudeuHbI HICTOYHUK cBeTa. JIyd
cBeTa

bubmmoreka [IOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpaxkeHue cBeTa. 3aKOHBI

27 oTpaxeHus csera. [loctpoenue bubmmorexa [IOK
p L P https://m.edsoo.ru/ffOcd4e0
n300pakeH B TUIOCKOM 3€pKaJie
[Tpenomnenue ceta. [lonHoe
28 BHYTPEHHEE OTPAXKEHUE. bubnuorexa [IOK
[IpenenbHbIN yroJ MOTHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHHUS
29 JlaGopaTopHnas pabora «3mepenue bubmmoreka [IOK
[0Ka3aTeJisi IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ff0cd67a
JIunsel. [loctpoenue n3o0pakeHuit
30 B iH3e. DOpMyIia TOHKOW JIMH3BI bubmorexa LIOK
- TOPMY ' https://m.edsoo.ru/ffOcdd1e
YBennueHue JuH3bI
JlaGopatopHas pabota
31 «UccnenoBanue CBOUCTB
M300paKeHUI B TMH3AX»
Hucnepcus ceeta. CI0XKHBIN cOCTaB
30 6emnoro cseta. Lper. JTaboparopHas
pabota «Habmronenue nucnepcuu
CBETa»
33 Wutepdepennms cBera. Judpakius bub6nmorexa [IOK
cBera. Jludpakunonnas pemérka https://m.edsoo.ru/ffOced22
[lonnepedyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
34
[Tonsipuzanus ceera https://m.edsoo.ru/ffOcf02e
OnTrueckue npudOpsI U YCTpoiicTBa
35 U yCJIOBHS UX 0€30MacHOTO
MPUMEHEHUS
36 ['paHuIIBI TPUMEHUMOCTH bubnmnoreka [JOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



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

[TocTynaTel cienuanibHOM TEOPUU

OTHOCHUTEITHOCTH
OTHOCUTENBHOCTD
37 O/JIHOBPEMEHHOCTHU. 3aMeJICHHUE bubmmorexa LIOK
JAHOBP ' 8 https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAILIEHUE JTTUHBI
DHeprusi U UMIYJbC
38 penATUBUCTCKON YacTulpl. CBs3b bub6mmorexa [LIOK
MACCBhI C SHEPTUEN U UMITYJIHCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
KontponbHas pabota «OnTuka.
39 OCHOBBI CIIETIHATEHON TeOpHUr bubamorera LOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTH
40 ®ortonsl. Popmyna Ilnanka. bubnnoreka [IOK
DHeprust 1 UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BAHNE Eu6 LIOK
noIMoTeKa
41 .0 A T.
porospdexra. Ombrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl potorpdexra. YpaBHeHUE
42 BﬁHmTegHa Jqu)I(b(l)OTOB(l)(geKTa bubmoreka [IOK
A ' https://m.eds00.ru/ff0d015e
«KpacHas rpanuma» potodpdexra
Jasnenue ceeta. OnbiTel I1. H.
43 Jlebenera. Xumudeckoe AeCcTBUE brbmorexa LIOK
slena. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTpoicTsa u
44 MPaKTUYECKOE MPUMEHEHHE:

dboToreMeHT, POTOAATUHK,
coiHeuHas baTapesi, CBETOIUO/



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Penrenue 3agaud mo reMe «DJIE€MEHTEI

bubmuorexa [IOK

45 KBaHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Mopaenb atoma Tomcona. OMnbIThI

46 Pesepdopna no paccessHuio o- bubamorera LOK

https://m.edsoo.ru/ff0d091a
yactull. [Inanerapuas Mmozaens atoma
bu6nmmoreka [IOK

47 Hocrynarst bopa https://m.edsoo.ru/ffOdOafa
W3nydenue u noriomeHue poToHoB

48 IIPH IIEPEXOJE aTOMa ¢ OTHOT'O bubnnorexa [IOK
YPOBHS SHEPTUU HA Apyroil. Buasl https://m.edsoo.ru/ffOdOafa
CIIEKTPOB
BonHoBbIE cBOMCTBA YacTUL. BOaHBI
ne bpoiins. KopnyckynspHo- bubnnorexa [IOK

49 .

BOJTHOBOM ayasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JIy4eHHE
OTKpBITHE PaIUOAKTUBHOCTH.

50 Omwitel Pe3epdopmaa mo bu6mmoteka [JOK
ONPENIENICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaOAKTUBHOTO U3TY4YEeHUS
CgoiictBa anbda-, 6eTa-, raMma-

51 u3iydeHus. Bnusiaue
PaMOAKTUBHOCTH Ha KHUBBIC
OpraHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3oronsl. Anbda-pacma. bu6nunorexa LIOK
DNEeKTPOHHBIN U TO3UTPOHHBIHN OeTa- https://m.edsoo.ru/ff0d1162
pacnaa. ['amma-u3znydeHue

53 OHeprus CBsI31 HyKJIOHOB B sJIpe. bubnmnoreka [JOK

SAnepublie peakuuu. SaepHbIin

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peakrop. [IpoGnembl, nepcrneKTuBsI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTEeTUKHU

54

OnemeHTapHble YacTULbl. OTKpBITHE
NO3UTpOoHA. MeTobl HaOMIOIeHUS U
pETruCTpanyy dJI€MEHTapHBIX
yactul. Kpyruslii crou
«DyHIaMeHTaIbHbIC
B3auMozeiucTBusA. ENMHCTBO
(bu3n4ecKoil KapTHUHBI MUPA»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTarnel pa3BUTUS ACTPOHOMHUH.
[IpuknagHOE€ M1 MUPOBO33PEHYECKOE
3HAYEHHUE ACTPOHOMHUHU. Bun
3BE€3HOTO HeOa. Co3Be3ausl, spKue
3BE3/bI, INTAHETHI, UX BUINMOEC
nemkenne. CoaHeyHas cucTeMa

56

Connue. CosiHeYHast aKTUBHOCTb.
HcTtounuk sHeprun ConHIA U 3BE3 ]

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3NIBI TJIABHON
HOCJIeI0BaTEIbHOCTH. BHyTpeHHee
ctpoenue 3BE31. CoBpeMEHHbIE
HpEICTaBICHHS O IPOUCXOKIACHUH U
sBomonny CotHIIa U 3BE3

58

Mneunsiii [lyte — Hama
I'amakTuka. Ilonoxenue u IBIKCHHUE
Comnana B I'amaktuke. I'anakTuKH.
UEpHbie ABIPHI B s/Ipax TATAKTUK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa3zberanue ragakTuK.
Teopust bonboro B3peIBa.
PennkroBoe nsnyuyenue.
MerTaragakTuka

60

Hepemennsie npo6iieMbl
aCTPOHOMHUU

61

Kontposnbnas pabota «1€MEHTHI
aCTPOHOMMU M aCTPOPHUIUKI

62

Ob6o6maromuit ypok. Posis pusuxu
¥ aCTPOHOMHUH B SKOHOMHUYECKOH,
TEXHOJIOTHYCCKOM, COIMAJIBHON B
ATHYECKOH cdepax NesTeTbHOCTH
YeJoBeKa

63

O6o06mmaromuii ypok. Pois u Mecto
(GU3HUKN U aCTPOHOMHH B
COBPEMEHHON Hay4YHON KapTUHE
MUpa

64

O6o06mmaromuii ypok. Poib
(bu3UIeCcKOi TEOpUH B
(hOpMUPOBAHUH TIPEICTABICHUH O
¢bu3nvecKoit KapTHHE MUpa

65

Ob6o6maromuii ypok. Mecto
¢buznyecKoil KapTUHBI MUpa B
0011IeM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
MPEJACTABICHUN O IPUPOJIE

66

PesepBHblii ypok. MarautHoe mnoie.
DIIeKTPOMAarHuTHAsE HHAYKIIHS




Pe3epBublii ypok. Ontrka. OCHOBBI

67 CIIEITUATBHON TEOPHH 1
OTHOCUTEIHHOCTH
Pesepurrii ypok. KBantoBas dgusuka.
68 BHeI\IZCHTH};Iz:T OHOMHUU U ! 1 Bubmorexa LIOK
P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



https://m.edsoo.ru/ff0d1784
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