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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 @Qu3nke 0a30BOTO YypOBHS Ha YPOBHE CPEAHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TNOJIOXKEHHM W TpeOoBaHUN K pe3ylbTraram
OCBOCHHSI OCHOBHOW 00pa3oBaTebHON mporpaMmel, mipenctasiennbix B ®I'OC COO, a
Takke ¢ yu€roM (demepanpbHO paboyell TPOrpaMMbl BOCIHUTAHUS ¥ KOHIICTITUU
npenojaBanusi ydyeOHoro mnpeamera «Pusvka» B 00pa30BaTEIbHBIX OPTraHHU3ALUAX
Poccuiickoit @enepanuu, peain3yronmx OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Copepxanue nmporpamMMbl 10 (U3WKE HampaBieHO Ha (OpMHUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOyvarouuxcs 10—11 kinaccoB nmpu o0ydeHUn ux
¢u3rke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AEATEIbHOCTHOTO MOJIX0/a.
[Iporpamma no ¢usuke coorBercTByeT TpeboBanusM OPI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W METalpEeIMETHBIM pe3yibTaTaM OOYYCHHs, a TaKKe
VUYUTHIBAET HEOOXOJIUMOCTh peaIH3allUh  MEXIPEAMETHBIX CBSI3ed (PU3UKU ¢
€CTECTBEHHO-HAYYHBIMM Y4Y€OHBIMU TpeaMeTaMu. B Hell ompenensitoTcsi OCHOBHBIE
1enu u3ydeHus GU3NKM Ha YPOBHE CpEIHEro o0Iiero oOpa3oBaHUs, IJIaHUPYEMbIE
pe3yabTaThl OCBOEHUS Kypca (PU3UKH: JIMYHOCTHBIE, METANPEIMETHbIE, PEIMETHBIC (Ha
0a30BOM YpOBHE).

[Iporpamma no pusuke BKIIOYAET:

e IUIAaHUpPYEMBIE PE3YNIbTAThl OCBOEHUS Kypca (pu3nku Ha 6a30BOM YpOBHE, B TOM

YHCJIC IPEAMETHBIC PE3YIIBTATHI TIO TO1aM 00yUYCHUS;

e cozepxaHue yueOHoro npeaMera «Ou3uka» 1mo rogam o0y4eHus.

du3rka Kak HayKa O HamOojee OOIIMX 3aKOHaX MPUPOJIbI, BBICTYIAsg B KaueCTBE
y4eOHOTO TMpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAaHUU 00
okpyxawmeM wmupe. UIkonbHBIH Kypc OGU3HKH — CHUCTEMOOOpa3YIOMIMM IS
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, OCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B
OCHOBE IIPOIIECCOB M SIBICHUM, H3y4yaeMbIX XUMHUEH, Ouomorueu, Qusnyeckoin
reorpadueii © actpoHoMuel. Vcronap3oBaHWe W aKTUBHOE NMPHUMEHEHHE (HU3MYSCKHUX
3HaHUW ONpeneNsieT XapakTep M pa3BUTHE pPa3HOOOPa3HBIX TEXHOJOTHM B cdepe
AHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TOJYYEHHS HOBBIX MAaTEpPHAJIOB C
3aJlaHHBIMU CBOWCTBaMHM U JIpyrux. M3ydeHue (u3MKM BHOCUT OCHOBHOM BKIIAJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpPa 00ydaromuxcs, B popMupoBaHue
YMEHUM TNPUMEHSATh HAYYHBIM METOJT TMO3HAHWS MPU BBINOTHEHUM HUMH YYEOHBIX
HCCIIEIOBAHUM.

B ocHoBy kypca ¢u3MKHU Uil YPOBHSI CpeIHEro oOIIero o0pa3oBaHUs MOJIOKEH
pAI Uaeh, KOTOpbIE MOYKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW Kypc SBISETCA JOTMYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KakK
BOIPOCHI KJIACCUYECKOH, TAK U COBPEMEHHON (DU3UKH.



Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEl MaTepuall Kypca PU3UKu 00beTuHEH
BOKpYr (Qusmueckux Teopuidl. Beaymum B Kypce sBusercs (OpMUpPOBaHUE
IIPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peannsanys NOpeanogaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOr O MOTeHIMaNa (PU3MIECKON HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHUSA (PUZUKHU
C pa3BUTHEM OOILECTBA, a TakXe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
HKOJIOTUIECKUMU MTPOOIEeMaMHU.

Hoesn npuxnaonoii nanpaenrennocmu. Kypc (pu3MKu npeanonaraer 3HakOMCTBO C
HIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTMYECKUX MPUIIOKEHUN HU3YYEHHBIX TEOPUH
Y 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercs  IMOCPEIACTBOM  BBENCHHA  DJIEMEHTOB
COJIEp>KaHMsI, TOCBSIIEHHBIX SKOJOTMYECKUM IMpoOjeMaM COBPEMEHHOCTH, KOTOpbIE
CBSI3aHbl C pPa3BUTUEM TEXHUKM M TEXHOJIOTMH, a TaKkKe O00CYXIeHus mnpodieM
paloHaIbHOIO IPUPOIONOIb30BAHMUS U SKOJIOIMYECKON 0€30M1aCHOCTH.

CrepxHEBBIMH JJIEMEHTAaMH Kypca (U3MKH Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISIOTCA (Qu3nyeckue Teopud ((HOpMHpOBAHME TMPEACTABICHUN O
CTPYKTypEe IOCTPOEHUS (PU3MUECKONM TEOpUH, poiau (yHIaMEHTAIbHBIX 3aKOHOB HU
IIPUHIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPHUPOJE, TPAHULAX NPUMEHUMOCTH
TEOPHUI, JJIsl ONIMCAHUS €CTECTBEHHO-HAYUHbIX SIBJIEHUIN U MPOLECCOB).

CHCTeMHO-/1eSTENIbHOCTHBIN MOAX0l B Kypce (PU3UKHU peanu3yeTcss Ipeke BCEro
3a CYET OpraHu3aluH SKCIEPUMEHTAIBHOM JIesTeNbHOCTH oOyyatonuxcs. s 6azoBoro
YpOBHS  Kypca (QU3MKM — O3TO  HCIOJb30BAHHE  CUCTEMBI  (PPOHTAJIBHBIX
KpPaTKOBPEMEHHBIX 3KCIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOrpaMMe IO
¢u3rke 00beIMHEHbI B OOIINI CIMCOK YYEHUYECKUX MPaKTUYECKUX padbot. Brinenenue
B YKAa3aHHOM II€peyHe JIaDOopaTOpPHBIX padOT, MPOBOJUMBIX AJIi KOHTPOJIS U OLIEHKH,
OCYILIECTBIISIETCSl YYaCTHUKaMH 00pa30BaTeIbHOIO MpoLecca UCX0As U3 0COOEHHOCTEN
TUTAHUPOBAHUS M OCHAIeHUs KabuHera Qusuku. [Ipu aToM obecriednBaeTcsi oBlaJeHUE
OOy4YalOIIUMHUCS YMEHUSAMH TMPOBOJUTH KOCBEHHBIE HW3MEPEHMs, HCCIEIOBAHMS
3aBUCUMOCTEM (PU3NYECKUX BEJIWYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEIIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YAENSIEeTCs peleHUI0 pacYETHBIX M KAYECTBEHHBIX 3aAa4. [1pu
OTOM JUI pAacCyE€THBIX 3a4ad IPUOPUTETOM SIBIIAIOTCSA 3aJaud C SIBHO 3aJaHHOM
¢u3nyeckoil  MOJENbIO, TO3BOJSIONIME NPUMEHATh  U3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pas3fesia Kypca, TaK U MHTErpUpPYs 3HAHUS U3 Pa3HBIX
paznenoB. /[ KaueCTBEHHBIX 3aJa4 MPUOPUTETOM SIBIIAIOTCS 3a/aHUs Ha OOBSICHEHUE
NpoTeKaHUsl (PU3UUECKUX SIBICHUH M MPOLIECCOB B OKPYXKAIOILEH JKU3HM, TpeOyrolue
BbIOOpa (hH3MUECKON MOJENHN I CUTYalluH IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu ®I'OC COO k MarepHaabHO-TEXHUYECKOMY
oOecrieyeHnto y4eOHOro mnporecca 0a30Bbli ypoBeHb Kypca (U3UKM Ha YPOBHE



CpeaHero o0IIero o0pa3oBaHUs TOJKEH U3Yy4aThCs B YCIOBUAX MPEIMETHOrO KabuHeTa
GU3MKKM WIM B YCJIOBHSIX HHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-
HAay4yHOro muKiIa. B kabuHere (U3MKU NOIDKHO OBITH HEOOXOIMMOE JabopaTOpHOE
o0opynoBaHUE ISl BBITIOJIHCHHS yKa3aHHBIX B IpOrpaMme Mo (U3MKE YUEHUIECKUX
MPAaKTHYECKUX padOT U AEMOHCTPAIIMOHHOE 00OpYyTOBaHHE.

JlemoHCcTpanmoHHoe 000pynoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHITUIOM
MUHUMAJIBHON JIOCTATOYHOCTH M OOECMEYMBAET IIOCTAHOBKY TIEPEYHCICHHBIX B
nporpaMme 1o (U3UKE KIFOYEBBIX JIEMOHCTPAIMA IS HMCCICIOBAHUS H3y9aeMbIX
SIBJICHUH M TIPOIIECCOB, IMIUPHUCCKUX U (DYHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYCCKUX
MIPUMEHEHUM.

JlabopatopHoe oOopymaoBaHuE JUISI  YYCHHUYECKUX  MPAKTHYECKUX  PabOT
dbopMHpYETCS B BUJIE TEMATHICCKUX KOMIUIEKTOB U 00ECIIEYNBACTCS B PACUETE OHOTO
KOMIUJIEKTa Ha JABYX OOydalwmuxcsa. TeMaThyeckue KOMIUIEKThI J1abopaTopHOro
o0OpynoBaHUSl JOJKHBI OBITH TOCTPOEHHI HAa KOMIUIEKCHOM  HCIOJIb30BAHUU
AHAJIOTOBBIX U MU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIHHBIX CHCTEM
B BHJI€ HM(POBBIX Ja0OpaTOpUil.

OCHOBHBIMHM LIENIIMU U3yU€HUS (PU3UKH B OOIIEM 00pa30BAHUU SBIISIOTCS:

o (opmupoBaHHe UHTEpECA U CTPEMIICHUSI 00YUAIONTUXCS K HAYYHOMY M3y4Y€HHUIO

IPUPOJIBI, PA3BUTHE WX MHTEIIEKTYAThHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE IO3HAaHWSA W (POopMUpOBAHHE
UCCJIEIOBATEIBCKOI'0 OTHOIIECHHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yibTaTa W3YYCHHS OCHOB
CTPOEHUS MaTepuu M PyHIaMEHTAIIBHBIX 3aKOHOB (DH3HKH;

e (QopMHpOBaHUE YMEHUU OOBSCHSATH SIBJICHUSI C UCIIOJb30BaHUEM (DU3UUECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mnpeACTaBICHUNA O poiau (UUKH [ Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHrne JTUX I1eJell oOecreurnBaeTcss pelIieHHeM CIEeAYIOIMNX 3aaad B

mpoliecce u3ydeHus Kypca GuU3MKy Ha YPOBHE CPEHEro 00111ero o0pa3oBaHus:

e TMPUOOpPETEHUE CUCTEMBI 3HAHUKA 00 OOMMX (PU3NUECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUAX, BKJIIOYAsS  MEXaHWKY, MOJCKYISIpHYIO  (HU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHU;

e (opmupoBaHHe yMEHHI MPUMEHITh TEOPETUUYECKUE 3HAHUS ISl OOBSICHEHUS
buznuecKkux SBICHUN B MPUPOJEC W JUIsl IPUHATHUS MPAKTHYECKUX PEIICHUN B
IIOBCEAHEBHOM JKU3HU;

e OCBOECHHE CIOCOOOB PEIICHHUS PA3TUYHBIX 33/1a4 C SIBHO 3aJaHHOU (hHU3UUECKOM
MOJIETIBIO, 3a/1a4, TOPAa3yMEBAIOIIUX CAMOCTOSTENHHOE CO3JJaHue (PU3HUECKON
MOJIETTH, aICKBATHOMN YCIIOBUSIM 3a]1a4H;



e IMOHMMaHWE (PUINYECKHUX OCHOB M MPUHIUIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHX IPOIECCOB, MX BIMSHUS Ha OKPY>KAIOIIYIO
cpeny,

e OBJAJCHHE METOJaMU CAMOCTOSITENBHOIO IUIAHUPOBAHUA M MPOBEIECHUSA
Gu3MUecKX HSKCIEPUMEHTOB, aHaldu3a M HMHTEpIpeTalud HHPOPMALINH,
OIPEEIICHNS] TOCTOBEPHOCTH ITOJIyYEHHOT'O PE3YJIbTaTa;

e CO3JaHME YCIOBUW [UIA Pa3BUTUS YMEHUW IPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOU AEATEIBHOCTH.

Ha wu3yuenue ¢usuku (0a30BbI YpOBEHb) HA YPOBHE CpPEIHEr0 OOIEro
oOpa3oBanus otBoauTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B Hezaeno), B 11
Kj1acce — 68 4acoB (2 Jaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TNEpeyeHb JIa0OpaTOPHBIX U
MPAKTUYECKUX paboT SBISAETCA PEKOMEHJOBAHHBIM, YYHUTENIb J€laeT BbIOOP
MpoBeNeHus J1abOpaTOpHBIX pabOT W ONBITOB € YYETOM HWHIWBUIYAIbHBIX
0COOEHHOCTEM 00y4arOIUXCsl.



COILEPKAHUE OBYYEHUA

11 KIJACC

Paznen 4. JinekTrpoauHamMuka

Tema 3. Maznummnoe none. IneKkmpomazHuUmMHAA UHOYKUUA

[TocTossHHBIE ~ MarHuThl.  B3auMoAeiCcTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bekrtop MarmuTHOM uWHaykuuu. I[IpuHuowmn cynepnosunuu
MAarHuTHBIX MOJed. JINHMM MAarHUTHOM HMHAYKIMW. KapThHa NMHWUN MarHuTHOU
WHJYKIUHU T0JI NOCTOSIHHBIX MAarHUTOB.

MaruutHOe T10JI€ TNPOBOAHMKA C TOKOM. KapTuHa IJMHUN WHIYKUHU
MAarHMWTHOTO MOJISI JUIMHHOIO MPSMOrO NHPOBOJAHWKA U 3aMKHYTOIO KOJIBLIEBOI'O
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. B3auMoaencTeue mpoBOAHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOYJIb U HallpaBJICHHUE.

Cuna Jlopenna, e€ MOyJIb U HampaBlieHUE. [[BrkeHne 3apsiKEHHOM YacTHUIIbI
B OZJHOPOJHOM MarHuTHOM mose. Pabora cunsl Jlopeniia.

SIBneHne BIIEKTPOMAarHUTHOW MHAYKUMM. [IOTOK BEKTOpa MarHUTHOU
UHAYKIUHW. OJEKTPOABIKYIIAs CWIAa MWHAYKUUH. 33aKOH AJIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe asnekrpuueckoe mone. ODIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJIHUKE, IBMKYIIEMCS TOCTYNATEIbHO B OHOPOIHOM MAarHUTHOM IIOJI€.

[IpaBuno Jlenna.

NunykTuBHOCTh.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOJABIKYIIAS  CHJA
CaMOMHAYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: IOCTOSIHHBIE
MAarHMThbl, 3JIEKTPOMArHUTHI, DJICKTPOABUIATENIb, YCKOPUTEIU SJIEMEHTAPHBIX
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 PNEKTPOMAarHUTHOW UHAYKIUU.

[Ipasuno Jlenua.



3aBUCUMOCTb JJICKTPOABHXKYILEH CUJIBI MHAYKIIMA OT CKOPOCTH WU3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBneHne cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabonivl

N3ydyeHrne MarHuTHOrO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne neiicTBUSA MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

Pa3gea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

KonebarenprHast  cuctema. CBOOOmHBIE  MEXaHHUYECKHME  KOJicOaHUS.
INapmonnyeckue konebanus. [lepuon, vacrora, ammiuryaa u dasza KoieOaHUH.
[IpyxvHHBIN MassTHUK. MareMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpailieHre 3HEPrun MNPy rapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHbIE KOJIEOAHUS B
UJCaIbHOM KOJeOaTeTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKHUMH W
AJEKTPOMArHuTHBIMU KojebaHusmu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPI'UM B UJeaTbHOM KoJie0aTeIbHOM KOHTYpE.

[Ipencrapiienne o 3aryxaromux KojieOaHUsX. BeIHYX/I€HHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHy)IeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUs.

ITepemennsiii TOK. CUHYCOMAQIbHBIM TMEpPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ W JIEUCTBYIOIEE 3HAUYCHUE CHJIbI TOKa U
HaIPSYKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUIECKOM
SHEPIruM. JKOJOTMYECKHE PUCKHU TMPHU MPOU3BOJCTBE 3eKkTpodHepruu. Kynbrypa
WCITIOJIb30BAHUS JIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre yYCTpONMCTBA M IPAKTUYECKOE MPUMEHEHHUE: BJIEKTPUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TUHUU AJIEKTponepeaay.

Jemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOATeNbHOM CcUCTEMBbl (NIPY>KUHHBIA WM
MaTEeMaTUYECKUN MASTHHK).

HabGnronenue 3aTyxaromux KoieOaHui.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmronenue pe3onanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA W HaNPSKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJeOaHUM.

Pe3onanc mnpu mocienoBaTeIbHOM COCAMHEHUU PE3UCTOpPa, KATYIIKH
WHIYKTUBHOCTH M KOHJEHCATOpAa.

Mopenb JIMHUY 3JIEKTPOIEPENAUH.



Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

WccnenoBanne 3aBUCUMOCTH MEepUoAa MajbIX KOJeOaHUM rpy3a HA HUTH OT
JUTMHBI HUTH U MAaccChl Tpy3a.

HccnenoBanne MEPEMEHHOrO0 TOKa B LENM U3 IOCJIEI0BAaTEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KaTYLIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbBLE 60JIHbL

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

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJHBI. Y CIOBUSL U3IYYEHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrauus BektopoB E, B, V B anekrpomaraurHoi BonHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MpEeIoMIICHUE, MOIsSpu3anus, AUQpakius,
uHTepdepenims. CKOpocTb AJIEKTPOMArHUTHBIX BOJIH.

[IIkana >ME€KTPOMAarHUTHBIX BOJIH. [[puMeHEHNE 3JEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMIBI pagnuOCBsI3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YyIbTPa3BYKOBas JUArHOCTHMKAa B TEXHHKE WU MEIUIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE NONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKA.

HalGntonenue orpakeHus U MpeIoMIIeHU MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnm u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HalntoneHnue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KOJIeOaHU.

HccnenoBanre  CBOMCTB — AJIEKTPOMAarHUTHBIX — BOJIH: OTpaKECHHUE,
npeioMIIeHHe, Noasipu3aius, Tudpaxuus, uarepdepeHIusi.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. IIpsiMonnHENHOE pacnpoCcTpaHEHUE CBETa B
OIHOpOaHOM cpene. JIyd cBera. TOUEUHBIN NCTOYHHUK CBETA.

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

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomieHus. llonmHoe BHyTpeHHee oTpaxenue. lIpenenbHblii yroia mNOJIHOTO
BHYTPEHHETO OTPaKECHUSI.



Hucniepcus cBeta. ClioxHBIN cocTaB 6enoro ceera. Lger.

CobOuparome u pacceuBarolue JUH3bl. ToHkas JnuH3a. DOKyCcHOE
pacCTOSIHME W ONTHYEcKash cuja TOHKOW JuH3bL. [locTpoeHue wm3o0pakeHuil B
coOuparolmux U paccenBarolux JuH3ax. Gopmyna TOHKOW JHH3BI. YBEIWYEHUE,
JlaBaeMOe€ JINH30U.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKON OIITHKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBus HaOMOACHUST MaKCUMyMOB M MHHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTHUHE OT JBYX CUH(}A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudbpakuus cBera. JudpakinmoHHas pemérka. YcjaoBUe HaOIIOACHHUS
[JIaBHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHu4yeckre ycTpoWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doroamnmapar, NPOSKIIMOHHBINA ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TUPPAKIUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMOnMHEWHOE pacIpPOCTPAHEHUE, OTPAXKEHHUE U TPEIOMIICHHUE CBETA.
OnTtuyeckre npruOOpBHl.

[TonHoOe BHYyTpeHHEE OTpakeHrue. Mojiesib CBETOBO/A.

UccnenoBanne cBOMCTB N300paKeHUM B JIMH3AX.

Mopaenu MUKpPOCKOIIA, TEIECKOIIA.

Habmronenne nntepdepeHunn crera.

Habmonenune nudpakiuu ceera.

HalGntonenue nucnepcuu cBera.

[Tony4yeHnue cnekTpa ¢ MOMOLIBIO ITPU3MBL.

[Tomy4yeHune ciekTpa ¢ MOMONIbIO AUGPAKIIMOHHOMN PEIIETKH.

Habmronenue nonspusaiyu cBeTa.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenue nokazarens NpeaoMIICHUS CTEKIIA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

HabGntonenue nucnepcuu cBera.

Pazgen 6. OcHOBBI CIeIUAJIBHON TEOPUU OTHOCUTEJIbHOCTH
I'panunpl  TPUMEHUMOCTH  Kiaccu4yeckod — mexaHuku.  [loctynaTsel
CIIELIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISL CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU M COKPAILCHHE
JUTVHBL.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.



CBs3b MaccChl C :—)Heprneﬁ n UMITYJIbCOM peHHTHBI/ICTCKOﬁ qaCTHUILBI. 9Hepr1/151
ITOKO4.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmol KBAHMOBOU ONMUKU
®otonslr. ®opmyna [1nanka cBsi3u 3HEprUN HOTOHA C €T0 YACTOTON. JHEPTHUS
U UMIyJbC (HOTOHA.
OtkpeiTe u ucciaeaoBanue Gorodddexra. OnbiThl A. I'. CtoneroBa. 3aKoHbBI
dororddexra. YpaBuenue DitHmreitHa mis dorodddexra. «KpacHas rpaHuUia»

dororddexra.

Jasnenue ceera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE JICMCTBUE CBETA.

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

Jlemoncmpayuu

®dotor(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3ak0HOB BHeNHEro (oTod¢ dexTa.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mormomnieHue
(GOTOHOB MpHU TMEPeXoje aToMa C OJHOI0 YPOBHS DHEPruu Ha Jpyrou. Busl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoiuis. KopryckynsipHO-BOIHOBOMN
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3TyUYCHHE.

TexHuueckne yCTpPOWCTBA M MNPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenue TMHENYATHIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

HaOmronenue 1MHER4aToOro CrekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTBI, JOKA3bIBAIOUIAE CIOKHOCTh CTpoeHUsA sapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa



paauoakTUBHOrO u3nydyeHus. CBoiicTBa anbda-, Oera-, ramma-u3JIy4deHHUS.
Binsinue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tormsl.

Anbda-pacnaa. DneKTpOHHBIH M TO3UTPOHHBIA Oera-pacnan. ['amma-
U3JIy4EHHE. 3aKOH PaJJMOaKTUBHOIO pacnaja.

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

SnepHble peakuuu. JlesieHue U CUHTE3 AAEP.

Anepusiii peaktop. Tepmosinepubiii cuHTe3. [IpobGiieMbl M MEPCHEKTHUBBI
AJIEPHOM SHEPTETUKHU. JKOJIOTMYECKHUE aCIIEKTHI SIE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HaOJIIOIEHNS U PETUCTPALIUY AIEMEHTAPHBIX YACTHIL.

dyHIaMeHTabHbIe B3auMOAeHCTBUS. EMUHCTBO u3nueckoil KapTUHBI MUPA.

TexHu4yeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CUY€TUrK MOHU3HUPYIOIIHNX YACTHII.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HccnenoBanre TpEKOB YacTUL (10 TOTOBBIM (OTOrpadusim).

Pa3znesn 8. DiieMeHTHI ACTPOHOMUM U aCTPOGU3UKH

Otansl pa3BATHs acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

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

Conneynas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTouHuk sHeprum ConHUAa W 3BE3N.
3BE3MbI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamma «CHEKTpasbHBIM Kiacc —
CBETUMOCTBY». 3BE3bl IJIaBHOM MOCIEAOBATEIIBHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTbY» JJI 3BE3]l TJIABHOM MOCJIEA0BATEIIBHOCTU. BHYTpeHHEE CTpoeHHE
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Bodonnu ColHIA U
3BE3]1. DTallbl )KU3HU 3BE3].

Mnuneunsiii [lyte — Hama [Nanaktuka. Ilonoxkenme n nBuxkenue ConHna B
lNanaxktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHbIE ABIPHI B sApax
rajaKkTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06ma. Pazberanue raiakTuk.
Teopus bonbmioro B3peiBa. PenukToBO€e U3nydeHuE.

Macmrabnas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUHU.

Vuenuueckue nabnrooenus



Habmronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
NPWIOKEHHUH 711 ONpeIelICHUs] TOJIOKEHHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sA CEBEPHOro MOTYIIAPUS U SIPKUE 3BE3MBL.

Habntonenus B Teneckon Jlynsl, mianer, Mueunoro [lyru.

O0o01maoiiee NOBTOpPeHNE

Ponpr ¢Gu3uku W acTpOHOMHHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJILHON M ATUYECKOU chepax MesTeTbHOCTH YelIOBEeKa, POJb U MECTO (PH3UKH
U aCTPOHOMHUHU B COBPEMEHHOMN HAay4yHOU KapTHUHE MHUPA, pOib (PU3NUECKON Teopuun
B (OpMUpPOBAHMM TMPEACTABICHUNH O (PU3NUECKON KapTUHE MHpa, MECTO
¢busznueckoil KapTUHBI MHUpa B OOIIEM PSIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBA3M

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

Medsicnpeomemnvie nousamusi, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAay4YHOTO
NO3HAHUS: SIBJICHUE, HAy4dHbIM (akT, runore3a, (puU3MUecKas BEIMYMHA, 3aKOH,
Teopus, HAOIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuxa: penmieHHWE CHCTEMBI YPAaBHEHHM, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKIHMH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
NIPOU3BOJIHBIE DJEMEHTApHbIX (YHKIMM, TpPU3HAKU TOJ00MS TPEYroJbHUKOB,
orpeJieNieHne MWIonaau Iockux Guryp u oobEmMa Ted.

buonocus: >nekTpudeckue SIBJICHUS B JKUBOM TMpUpOJE, KoJjieOaTelbHbIC
JNBWKECHHS B JKMBOM IPUPOJIE, ONTUYECKUE SBJIEHUS B KUBOW MPUPOAE, ACHUCTBUE
paaualyy Ha )KUBBIE OPTraHU3MBI.

Xumus: CTpO€HHE aTOMOB M MOJIEKYJ, KpUCTAJNINUECKasi CTPYKTypa TBEPBIX
TEN, MEXaHU3Mbl OOpa30BaHMS KPUCTAJUIMUECKOW PpEIETKHU, CHEKTpalbHBIN
aHaJIu3.

leoepagusa: wmarHWTHBIE TIONIOCAa 3€MJIM, 3aJIEKA MArHUTHBIX DY,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, MTPEACKA3aHUE 3EMJICTPSICEHUM.

Texnonoeus: JHWHUM DIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pajap, PaJUONPUEMHHK, TEIEBU3OP,
anteHHa, Teinedon, CBY-meuyb, MpOEKIIMOHHBIA amnmapaT, BOJOKOHHAas OITHKA,
coJiHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTh JTOCTHUKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS YueOHOTo npeameTra «PU3uKay JOJKHBI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIMPEHHE >KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMUA 00YUaIOIIErocs KaK aKTUBHOTO H
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX TIPaXTAHCKOIO
o01IeCcTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEVCTBOBATh C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU IESTEIBHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh pOCCUICKOIN IpaK1aHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHNS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJ]a B IOCTPOEHUE YCTOMUHUBOTO OY1yIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIKOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GuU3n4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3IMyHbIM cdepaM MNpoPecCHOHAIBHONU AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIIUTAHNS

c(hOpMUPOBAHHOCTb JKOJOTMUYECKOM KYJIBTYpPbl, OCO3HaHUE TJIOOATHLHOTO
XapakTepa PKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUM B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OmbITa JEATeTbHOCTH JKOJOTMUYECKONW HalpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IPOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOSATENTLHO  (OPMYJNIHMpPOBAaTH W AKTyalIM3UPOBaTh  MPOOIIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEJU JIeITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEeMbl C y4ETOM aHajlu3a MMEIOLIUXCS
MaTepUaJbHbIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITENbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIQJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIFOYEBHIMU MOHATHUAMH M METOIaMHU
bu3znuecKon HAyKU;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B oOyactu (pU3MKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEepKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMU JCSATCIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEpPIpETAlli, NPeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIIBUTATh THUIIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHTHI IS J0Ka3aTelbCTBa
CBOUX YTBEP)KIICHH, 3a/1aBaTh TapAMETPhl U KPUTEPUHU PEILICHHUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMyIHpPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TMOJTydeHUs WH(OpMaIuu (u3NIecKoro CoAepKaHus W3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIW3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA  HMHGOPMAIIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (DM3MUYECKOTO COJEp)KaHUS B PasIUYHBIX (opmarax c
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJIEBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHbBIE YHHBEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIIATH OOIICHUE HA YPOKaX (PU3HKHU U BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUIKH  KOH(MIUKTHBIX  CUTyallMii W CMsT4aTh
KOH()JTUKTHI;



Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYAITBHOU
padoThI;

BBHIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YICHA KOJUICKTUBA,;

MIPUHUMATh I1€TM  COBMECTHOW  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JEHUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUH,
pacrpenensaTh pojid ¢ Y4€TOM MHEHUM YYaCTHUKOB, OOCYXJaTh PE3YJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAa4eCTBO CBOErO BKJIAaJa M KaKJIOr0 YYaCTHHKA KOMAaHIbI B
001U pe3yJbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

IpemjiaraTb HOBBIE MPOEKThI, OLEHWBATh HJIEU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYLIECTBIIATh IMO3UTUBHOE CTPATErMYECKOE MOBEAEHUE B Pa3IUYHbBIX
CUTYyalUsX, IPOSIBISITh TBOPUECTBO U BOOOpAKEHUE, OBITH HHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh W (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PELIECHUS PACUETHBIX M KayeCTBEHHBIX
3aJ1ad, IJIaH BBIMOJIHEHUS MPAKTUUYECKONW paboThl ¢ yUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JlaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUI;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCcOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO DJPYAMIMH B 00JacTH
(bu3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

JlaBaTh OILIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIbHOM  peduIeKCMW  KaK  OCO3HAHMUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHUI;

UCIIONIb30BaTh MPUEMBI pedIIeKCUH ISl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
peuieHus;



yMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh pEIICHUS M0 HUX
CHUKEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3E PE3YIbTATOB
NEeSATENbHOCTH;

NpPUHUMATh ce0sl, TOHMUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3€ PE3YIbTATOB
NEeSATENbHOCTY;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B mporecce nocTmxkeHUs JIMUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTIPAMMBI
no ¢u3MKe 1 YPOBHA CcpeaHero ooOmero oOpa3oBaHUA Yy OOYyYarOITUXCS
COBEPIIIEHCTBYETCSA AMOIMOHAIbHBIN UHTEJUIEKT, peAnoaararmui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIEr0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAILHOE
COCTOSIHUE, BUETh HANPABICHUS Pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBAHUS, BKJIOUYAIOIIETO0 CAMOKOHTPOJb, YMEHHUE TNPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHIKEHHUIO LIENU U
yCIexy, ONTUMU3M, WHHUIIUATUBHOCTb, YMEHHUE JCHCTBOBATH MCXOJS U3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATb €ro IMpPU OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K koHny oOyuenus B 11 kjacce mpeaMeTHble Pe3ysbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YHAIOUTUXCS YMEHHUIA:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAayYHOW KAapTHUHbI MHUpPa, B PA3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJOTUH, B MPAKTUYECKON AEATEIIBHOCTU JIOAEH, LEJIOCTHOCTh U €IMHCTBO
($u3nUecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHHUS HW3YYEHHBIX (QPU3UYECKUX MOJIENei:
TOYEYHBIN JIEKTPUUECKUMN 3apsl, Jyd CBETa, TOUEYHbIM UCTOYHUK CBETA, SJICPHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJENbh aTOMHOTO Siapa TMPH PEHIeHUU (PU3NIECKUX
3aj1ad;



pacro3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3HUKHU: DIIEKTPpUUYECKAs] MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHUCTBHS TOKA, B3aUMOJEHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WHAYKIUSA, JEHUCTBUE MArHUTHOIO TIOJA Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKUCS 3apsil, SJEKTPOMArHUTHBbIE KoyieOaHUsd U
BOJIHBI, NPSMOJMHEHHOE PpacCIpOCTPAHEHHUE CBETA, OTPAXKECHUE, NPEIOMIICHUE,
uHTepepeHnms, Audpakuus W MOJSpH3alvs CBETa, JUCIEPCUS  CBETa,
dotoanexkTpuueckuit 3pdext (pororddekrt), cBeToBOE NaBieHUE, BOSBHUKHOBEHUE
JUHENYaToro CheKkTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHas
PaaNOaKTUBHOCTB;

OMUCHIBATh W3YYEHHbIC CBOMCTBA BEHIECTBA (IEKTPUUECKHE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pPA3JIUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCIOJb3Yys (DU3UUYECKHE BEIUYUHBIL:
ANEKTPUUECKUI 3apsjl, cujia TOKA, DJIEKTPUYECKOE HAMPSIKEHUE, DIEKTPUUYECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIIUAJIOB, ANIEKTPOABIKYIIAs Cuia, paboTa TOKa,
UHAYKIUS MarHuTHOTO TMoisi, cuia Awmmepa, cuwia JlopeHna, MHAYKTUBHOCTh
KaTYIIKH, SHEPTHs AJIEKTPUYECKOTO M MArHUTHOI'O TMOJIEW, MEepUoj M YacroTa
KosiebaHuil B KojeOaTelnbHOM KOHTYpe, 3aps] U CWiIa TOKa B IIpolecce
FapMOHUYECKHUX AJIEKTPOMAarHUTHBIX KoJeOaHuil, (POKYCHOE pacCTOSTHUE U
ONTHYECKasl CHUJla JIMH3blL, MPU ONHCAHUM MPABUIBHO TPAaKTOBaTh (U3UUECKUI
CMBIC]I HCIIOJIb3YEMbIX BEIWYMH, MX OO0O3HA4YeHHs] W EIUHHIIBI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIONIME JIaHHYIO (QU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

OMKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBJIEHUS M TMPOIECChl, HUCHOIb3YS
¢u3znyueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUA U UMITYJIbC (POTOHA, TIEPUO]T TOTypacIaga, SHEPTUSI CBIA3U
ATOMHBIX SI7Iep, TPU OIMUCAHWU TPABWIHLHO TPAKTOBATh (DU3UYECKHUIA CMBICT
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUSI M EIWHULIbI, YKa3bIBaTh (HOPMYIIbI,
CBSA3BIBAIONIME JAHHYIO (U3MUECKYIO BEIWYMHY C JIPYTUMHU BEIUYHMHAMM,
BBIYHCIISATH 3HAYCHUE (DU3NIECKON BEITHMYUHEI;

AQHAIM3UPOBATH (PU3NYECKHE IMPOLIECCHl U SIBJICHUS, UCIOJIb3YsS (PU3nUYecKue
3aKOHBI W MPUHIUIIBLL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapauieIbHOrO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH J[xoyns—JIeHma, 3aK0H 3JIEKTPOMArHUTHOMN
WUHAYKIMH, 3aKOH MPSMOJIMHENHOr0 pacCIpOCTPAHEHHS CBETA, 3aAKOHBI OTPAKEHHUS
CBETa, 3aKOHbI IMPEIOMJICHUSI CBETa, YpaBHEHHE ODWHIITEHHAa mnsi Qororddekra,
3aKOH COXPAHEHHS] DHEPTUH, 3aKOH COXPAHEHHs] UMITYJIbCA, 3aKOH COXpPaHEHUS
ANIEKTPUUYECKOr0 3apsAJ]a, 3aKOH COXPAHEHMsI MacCOBOI'O 4YMCIA, IMOCTYJaThl bopa,
3aKOH PaIMOAKTUBHOTO pacmajia, Mpy TOM pa3iindaTh CIOBECHYIO (DOPMYITHUPOBKY



3aKOHA, €ro MaTeMaTH4YEeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeIeNSITh HAIIpaBJICHUE BEKTOPA UHIYKIIMA MAarHUTHOTO TOJISl TPOBOJIHUAKA
C TOKOM, CHJIbl AMmepa u cuibl JlopeHta;

CTPOUTh W OIMKCHIBATh HM300paKEHHUE, CO37]aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30MH;

BBITIONTHATh DKCIEPUMEHTHI TI0 HCCIEIOBAHUI0 (U3MYECKUX SIBICHUU W
IIPOIIECCOB C MCIOJB30BAaHUEM TMIPSMBIX W KOCBEHHBIX HM3MEPEHHUH: TPH 3TOM
dbopmynupoBath mpoOJeMy/3agady U TUMOTE3y Y4eOHOro DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJUTH OMBIT U
dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPCHHS (PHU3NUECKUX BEIMYUH, TIPU
STOM BBIOMpPATh ONTHMAJBHBIA CHOCOO M3MEPEHUs W HMCIOJb30BaTh M3BECTHBHIE
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHU;

UCCJICIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIUYMH C HCIOIH30BAHUEM
NPSIMBIX HM3MEPEHHI: TPU OTOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYHMH B BHUJE TAOIUIl U
rpaduKoB, AeIaTh BHIBOABI [0 pE3yJbTaTaM UCCIICIOBAHMUS;

coOo1aTh MpaBuia 0€30MacHOro TpyAa MPU NMPOBEACHUU UCCIEAOBAaHUN B
pamMKax y4eOHOTO OSKCIepUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW W TPOEKTHOM
JIESITENBHOCTU C MCIOIB30BAHUEM U3MEPUTEIBHBIX YCTPOWCTB M J1A0OPATOPHOIO
000py1I0BaHUS;

pelmarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJENbIO,
UCTIOJNB3YsI (PM3MYECKUE 3aKOHBI M MPHUHIIMAITEI, HA OCHOBE aHAIM3a YCJIIOBHS 3a/1auu
BbIOMpATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIbI,
HEOoOXOoMUMbIe NIl €€ pEeIleHus, MPOBOAUTH PACUYEThl M OIICHHBATh PEaTbHOCTH
TIOJTY9CHHOT0 3HAYCHUS (PU3NUECKON BETUINHBL

penraTh Ka4eCTBEHHBIC 3a/1aUl: BBICTPAUBATh JIOTHUYECKH HEMPOTUBOPEYHBYIO
[ENOYKY PacCyXICHHI ¢ ONopod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bU3UYCCKHE SIBICHNUS,

UCTIONIb30BaTh ~ MPU  PEHICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TpeJICTaBlIeHUs Y4eOHOM M HAyYHO-TIOMYJISIpHOM MH(OpMAIUHY, TTOJTYYSeHHONU U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHATTM3UPOBATH MOIy4aeMyr0 HH()OpMAITHIO;

OOBSCHATh TPHUHIUIIBI JEHCTBUS MAaIIWH, NPUOOPOB M TEXHUYICCKUX
YCTPOMCTB, pa3inyaTh yCIOBUSA UX OE30MACHOT'0 HCIOJIb30BAHUS B IMOBCEIHEBHON
KU3HU;



NPUBOANTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apYOESIKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM KU3HU
JUIsl o0ecriedeHus: 6€30NacHOCTU MpU OOpalEeHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOWCTBAMHU, JUIsl COXPAHEHUS 3/I0POBbSl U COOJIIOJEHUSI HOPM SKOJIOIMYECKOro
MTOBEJICHUS B OKPY KAIOWIEH CPEAE;

paboTaTh B TpyIIle C BBIIOJHEHUEM Pa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUIAHUPOBATh pabOTy TpyHNbl, PAUOHAIBHO paclpeneisTh OOSI3aHHOCTH W
IUITaHUPOBAThH JIEATENBHOCTh B HECTAHAAPTHBIX CUTYallUsX, aJleKBaTHO OL[CHUBATh
BKJIaJ] KQXKJIOT0 U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOMN POOIEMBI.



11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOoe noje. IeKTpOMarHiuTHast bu6mmoreka [IOK
11 10 1 2
WHIYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 10
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMAarHuTHbBIE 11 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 6 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
2. 1
3 Onrriia > 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 31

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMATIBHON TEOPUH 3 1 but6mmoreka [JOK
' OTHOCHUTEbHOCTH https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 3
Pasznen 4. KBAHTOBASI ®PU3UKA
. bubnuotexa [JOK
4.1 DJIeMEeHTHI KBAHTOBOU OITUKA 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK



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

4.3 ATOMHOE SAPO

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3ZUKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 5 Et?fsnlljr(r)::;;?r(:}; f41c97¢
Hroro mo pazneny 6
Pazgen 6. OGOBILIAIOLUIEE IOBTOPEHUE

6.1 Oo6o0maroniee TOBTOPEHHE 3 ftlfssﬂll;r(r)f:é(sigrou}i £41097c
Hroro mo pazmeny 3
PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

KaﬂeHI[apHO-TeMaTquCKOe INIAHUPOBAHHUEC

Ne
Ne ypoka |ypok
n/n aB Tema
TeMe
1 1 [ToBTOpEHME OCHOB AJICKTPOIMHAMUKH, H3ydaeMbIX B 10 kiacce. TexHnka 0€301MaCHOCTH.
Inexkmpoounamuxa (Ilpooonscenue) (10u.)
MarnuTtHoe moJie (64.)
2 1 MarsauTHoe I10J1e, Ero CBOICTBa.
3 2 Moy BekTOpa MarHuTHOM uHAyKImu. Cuna AmMriepa.
4 3 JleficTBHe MarHUTHOTO TOJIA HA ABMKYIuics 3apsa. Cuna Jlopenna.
5 4 JlaGopaTopHasi padoTa Ne 1 «Habaronenue 1eiicTBUSI MATHUTHOTO MOJIS HA TOK)
6 5 MarnuTtHble CBOICTBA BEIIECTBA.
7 6 Pemenue 3amau.
DJieKTpoMarHuTHast HHAyKous (6 4.)
8 1 DJeKTpOMarHuTHas MHAYKIUA. HanpasiieHue MHYKIITMOHHOTO TOKa.
9 2 3aKoH 3JeKTPOMArHUTHON MHIYKIIUH.
10 3 JladopaTopHas padora Ne 2 «Had101eHue ABJIEHUA YJIEKTPOMATHUTHOM MHIYKIIAM
11 4 Camounaykius. UTHAYKTUBHOCTS.
12 5 OHeprusi MarHUTHOTO TOJIS TOKA. DJIEKTPOMarHUTHOE TOJIE.
13 6 Kontpoabnas padora Ne 1 mo teme «K MaruuTHoe noJje. JJIeKTPOMATHUTHASI WHAYKIMS»

Koneoanusa u eéonnwvt (13 u.)




14 1 MexaHnueckue KojeoaHusl.
15 ) JlaGopaTopHas padora Ne 3 «Onpeaenenue yCKOpeHHs1 CBOOOTHOr0 NMajAeHusi MPH MOMOLIH
MasITHHKA
16-17 3-4 |CBoOonHBIE U BBIHYK/ICHHBIE AJIEKTPOMarHuTHbIE KojeOanus. KonebarenpHbIi KOHTYP.
18 5 AHAJIOTHUS MEXK/Ty MEXaHUYECKUMH U SJIEKTPOMArHUTHBIMU KOJICOaHHSIMMU.
19 6 [lepeMeHHBIN 3TIEKTPUUECKHUIA TOK.
20 7 TpanchopmaTopsl.
21 8 [TpousBoaCTBO, IEpeaaya 1 UCIIOIb30BAHUE DIICKTPHIESCKON SHEPTUH.
22-23 9-10 |BosHbl. CBOICTBA BOJIH M OCHOBHBIC XapaKTEPUCTUKH.
24 11  |M3nyueHue 3J€KTPOMArHUTHBIX BOJIH.
25 12 |M3o6perenue paguo A.C. [TonoBeMm. [Ipuniun pagnocssizu.
26 13 |KonTtpoanHas pa6oTa Ne 2 nmo teme «KoJiebanusi 1 BOTHBD
Onmuxka (15 u.)
27 1 Brenenue B onTuky.
28 2 3aKOHBI OTPAXKCHUS U IPEIOMIICHHUS CBETA.
29 3 Hucnepcus cBera.
30 4 JlaGopaTopHasi padota Ne 4 «i3mepeHue nokasarteisi IPeJOMJIEHUS CTEKIA»
31-32 5-6 |JIumsel. [TocTpoeHne H300paXKeHUS B JIHH3E.
33 7 dopmyna TOHKOH JIMH3BI.
34 8 JlabopaTopHas pa6ora Ne 5 «OnpenesieHre ONTHYECKOH CHIIBI M (POKYCHOTO PACCTOSTHHS

co0uparomeil JUH3bDY




35 9 WHaTepdepennms u mudpakiys cBeTa.
36 10 [Monspuzanus cBeta.
37 11 |JlaGopaTopHnas paGota Ne 6 «/i3mMepeHue IINHBI CBETOBOI BOJHBD)
38 12  |W3ny4yeHue U CIIEKTPHI
39 13  |IlIkana 31eKTpOMAarHUTHBIX BOJH.
40 14 JladopatopHas padora Ne 7 «Haba101eHue CIUIOUIHOTO M JIHHEHYATOr0 CIIEKTPOB
41 15 |KouTtpoasnas pa6ota Ne 3 mo teme «Onruka»
DJieMeHThbI TEOPUHM OTHOCUTEJIBHOCTH (4 4.)
42-43 1-2 |DnemenTtsl Teopun oTHocuTensHOCTH. [loctynare CTO.
44 2 OeMEeHTHI PeNSITUBUCTCKON TUHAMUKH.
45 3 CBsi3p MEXKIY Maccoil 1 YHEpPTHEN.
Keanmoesasn ¢pusuxa (14 u.)
CBeToBbI€ KBAHTHI (4 4.)
46 1 dotoadpdexr. Teopus poTorddexra.
47 2 DOTOHBI.
48 3 Pemenue 3amau
49 4 JaBnenue ceera. XuMuueckoe ACHCTBUE CBETA.
ATtomHuasi pusuka (4 4.)
50-51 1-2 |Crpoenue aroma. KBanToBble mocTynarsl bopa.
52 3 Jlazepsr.
53 4 KonTpoannas padora Ne 4 mo Teme «CBeTOBbIe KBAHTBI. ATOMHAsl (PM3UKA»




®du3nka aTOMHOrO siApa. JDjleMeHTapHbIe YacTUIBI (94.)

54 1 MeTop! HaOIOCHNS U PETHCTPALIAN DJIEMEHTAPHBIX YaCTHII.

- 5 JlabopaTopHas pa6ora Ne 8 «3y4yeHne TpeKoOB 3apsSKEeHHbBIX YaCTHII 110 TOTOBBIM
dorTorpapusam»

56 3 PannoakTUBHOCTS.

57 4 CTtpoeHne aTOMHOTO sifipa. DHEPTHsl CBSI3U aTOMHBIX SJEp.

58 5 Jenenwme snep ypana. llemnplie sspepHbIe peaKIIvm.

59-60 6-7 |IIpumeneHue snepHOM 3HEepTrUn. bruonorudeckoe neiicTBre paguOaKTHBHBIX U3TYYCHUMN.

61 8 ®duzrka 3eMeHTapHBIX YaCTHII.

62 8 KonTtpoasnas padora Ne 5 o teme «®u3uKa aTOMHOTO SIAPay»
3nauenue pusuxu 014 00BACHEHUA MUDPA U PA3GUMUA NPOU3EO00UMETbHBIX CUTI 00ujecmea (3u.)
Enunas ¢usnyeckas kapTuHa MUpa.

63 1

64-65 2-3 | ®dusrka 1 HAyYHO-TEXHHUYECKAs! PEBOJIOLHSI.

Pe3epB 3 u.)




HJIaHpreMLIe PeE3YyIbTATHI

OO6s3arenbHble pe3ynbTaThl 00y4YeHUs (U3MKE HaNpaBlIeHbl Ha peaTu3aluio
JEATENBHOCTHOIO M JIMYHOCTHO OPUEHTHUPOBAHHOI'O IOJXOJ/OB; OCBOCHHE YYAIIUMHMCS
UHTEIVIEKTYaJIbHOW U MPAKTUYECKOMN JESATENbHOCTH; OBJIAJICHUE 3HAHUSMU U YMEHUSMHU,
HEOOXOIMMBIMUA B TOBCEIHEBHOW JKW3HHW, MO3BOJIIOINIMMU OpPUEHTUPOBATHCA B
OKpY’KaloIlleM MUpE, 3HAUMMBIMU JJI1 COXPAHEHUSI OKPYXKAIOIIEeH cpesbl U 30POBbS.

B pesynbrare oOydeHus ¢puszuku Ha 0a30BOM YpOBHE YUEHHK JIOJDKEH 3HATH U
MOHUMATD

o CMBIC]I TIOHATHI: (PU3UUECKOE SIBJIEHUE, TUIOTE3a, 3aKOH, TEOpHs, BEIECTBO,
B3aMMOJEICTBHE, SJIEKTPOMAarHUTHOE II0Je, BOJHA, (DOTOH, aToM, aTOMHOE SJIpo,
MOHU3HPYIOIllEe N3TyueHue, IJIaHeTa, 3Be3/1a, rajlakThka, Beenennas;

o CMBICH (PU3MUYECKHUX BEIMYUH: CKOPOCTh, YCKOPEHHE, Macca, CHJIa, HMIIYJbC,
paboTa, MeXaHWYeCcKas DSHEprusi, BHYTPEHHSs DSHEprus, a0COIOTHAs TeMmIeparypa,
CpedHssi KUHETHYecKas DJHEpPrus 4YacTHUIl  BEIIECTBA, KOJWYECTBO  TEILIOTHI,
AIIEMEHTAPHBIN JJIEKTPUUECKUN 3apsL;

o CMBICT (PU3NYECKUX 3aKOHOB : KJIIACCUYECKOM MEXaHUKU, BCEMUPHOIO TATOTEHUS,
COXpAaHEHHUs DSHEPIrUH, MMILyJbca U DJIEKTPUUYECKOTO 3apsja, TEPMOJUHAMUKH,
AIIEKTPOMArHUTHON MHAYKINHU, HOTOIPDEKTa;

o BKJIaJ] POCCUMCKHUX U 3apyO€KHBIX YUEHBIX, OKA3aBIINX 3HAUUTEIHHOE BIHUSHUE HA
pa3BUTHE PUUKHU;

yMeThb

o ONKCHIBATH U OOBICHATH (DU3MUECKUE SIBJICHUS W CBOWCTBA TEJl: JABUKCHHUE
HEOECHBIX TE€l M HCKYCCTBEHHBIX CIYTHHKOB 3€MJIM; CBOWCTBA Ta30B ,KUAKOCTEH H
TBEPIBIX TEJI; JJEKTPOMATHUTHYH) WHAYKIHUIO, PACIPOCTPAHEHUE DIIEKTPOMATHUTHBIX
BOJIH; BOJHOBBIE CBOMCTBA CBETa; HW3JIYYEHHE W IMOIVIOLIEHHE CBETA aTOMOM;
dhoTodddexT;

o OTJINYaTh TUIOTE3bl OT HAy4YHbIX TEOPHUM; JEJNaTh BBIBOABI HA OCHOBE
HKCIIEPUMEHTAIBHBIX JAaHHBIX; TPUBOAUTH MPUMEPHI, MOKA3BIBAIOLIUE, YTO HAOIIOICHHUS
Y DKCIIEPUMEHTBI SABIIAIOTCS OCHOBOM IS BBIABMIKCHHUS TMIIOTE3 U TEOPUM, TO3BOJISIOT
IIPOBEPUTH UCTUHHOCTh TEOPETUUYECKUX BBIBOJOB;

o OPUBOJIUTH MPUMEPHl MPAKTUYECKOTO MCIOJb30BaHUS (U3MUECKUX 3HAHMM:
3aKOHOB MEXAaHUKH, TEPMOJAMHAMHUKM W DJIEKTPOAUHAMMKHA B JHEPrETUKE; Pa3IUYHBIX
BHUJIOB DJICKTPOMATHUTHBIX HW3JIYYEHUW [JIs Pa3BUTUA Paauo U TEIEKOMMYHHKAIIWA;
KBaHTOBOW (DM3WKH B CO3/TAHUHU SICPHOMN SHEPTETUKH, JTIa3€POB;

o BOCIIPUHMMATh M HA OCHOBE IIOJYYEHHBIX 3HAHUM CaMOCTOSTEIBHO OLIEHWBATH
uH(popmaluio, coaepxairyrocs B cooduieHusix CMU, NHrepHeTe, HAy4YHO-TOMYISIPHBIX
CTaThAX;

o UCMOJIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUYECKOM 1eATENbHOCTH
MOBCEAHEBHOM XKM3HU JUIsi: o0ecreueHrs 0€30MacHOCTH KU3HEIEATebHOCTH B MPOIECCE
UCTIOJIb30BaHUSI TPAHCIOPTHBIX CPEICTB, OBITOBBIX 3JIEKTPOU3MEPHUTENBHBIX MPHOOPOB,



CpPEACTB pPaJavo- M TEJICKOMMYHUKAIMOHHOW CBSI3U; OIIEHKA BJIMSHUS HA OpPraHU3M
YEeJIOBE€KAa M APYTHME OPraHUu3Mbl 3arps3HCHHUS OKPYKAIOUIEH Cpelbl; palMOHAJIbHOrO
IIPUPOAONOJIB30BAHUS U 3AIUTHI OKPYXKAOIIEH CpEbl.

YueOHO-MeTOoANYeCKHE CPeICTBA 00yYeHU s

1. Makuiues I'. . dusuka: yueb. g 10 k1. 061u1e006pa3oBar. yuypexaeHui /
I'. 1. Makuwes, b. B. ByxoBues, H. H. Corckuiti. — 18-e usg. — M.: [IpocBeiienue,
2021. — 366 C.
2. Msikues I'. 4. ®usuka: yueb. A 11 k1. 0611e06pa3oBaT. yupexaeHun /
I'. fI. Makuwes, b. b. byxoBueB. — 19-e uzg. — M.: [Ipocsewenue, 2010. — 382 c.
3. Caypos 0. A. ®usuka B 10 kacce: [loypounbie pazpaboTku.llocobue g
y4uTesier 0611e06pa3oBaTe/bHbIX yupexxaeHuid — M.: [IpocBeienue, 2010r.
4. Caypos 0. A. ®usuka B 11 kjacce: [loypouHblie padpaboTku.llocobue ass
y4uTeJNer 0611e006pa3oBaTeNbHbIX yupexaeHud — M.: [IpocBeienue, 2010r
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