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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOTO YpOBHS Ha YPOBHE CPEIHETO OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUHM U TpeOOBaHWU K pe3yJjpTaTaM
OCBOCHMSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsel, mnpeacraBiieHHbIX B PI'OC
COO, a Takxe c yu€roMm (enepanbHOl paboueil MporpaMMbl BOCIHTAHUSA U
KOHIIETIIMK TpernojaBanus ydeOHoro mnpenmera «dDusuka» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit @enepannn, peaan3yonmx OCHOBHbIe 00pa30BaTelbHbIC
IPOrpamMMBlI.

Copepxanre mporpaMmbl 1O (U3MKE HampaBiIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTHHbBI Mupa oOyuatouiuxca 10—11 kinaccoB npu oOydyeHuu
ux ¢u3uke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOJXOA.
[Iporpamma o ¢usuke coorBetcTByeT TpedoBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM DPE3yJibTaTaM OOYYEeHHS, a TaKXKe
YUHUTHIBAET HEOOXOAUMOCTh pEATM3alMi  MEXIPEIMETHBIX CBSI3€M (PU3UKU C
€CTECTBEHHO-HAYYHBIMU yYeOHBIMU IpeaMeTamMu. B Hell ompenensitoTcsi OCHOBHBIE
LeJIU U3yuyeHus: PU3MKU Ha YpOBHE CpPEAHEro oOuiero odpazoBaHus, MJIaHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DM3HKHU: JTUYHOCTHBIE, METAPEIMETHBIE, PEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIIOYAET:

e IUIAHMpYEMbIE Pe3yJIbTaThl OCBOEHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YIIbTAThI IO FoJjaM 00yUYeHUS;

e coJiepKaHue yueOHoTo npeamera « Ou3nka» mo rojgaM 00ydeHuUs.

®du3nkKa Kak Hayka o Harbosee OOIIMX 3aKOHAX MPUPOJIbI, BEICTYIAsl B KAYECTBE
y4eOHOro mpeAMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJaJ B CUCTEMY 3HAaHUN 00
okpyxatomeM wmupe. [IkoapHBI Kypc GU3HMKH — CHUCTEMOOOPA3yIOIIU ISt
€CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (PU3MUECKHUE 3aKOHBI JIEXKAT
B OCHOBE TIPOIIECCOB W SIBJICHUM, M3y4aeMbIX XHUMHEH, Ouojorueu, (Hpuanueckoi
reorpadueit u actpoHomueit. Mcnonb30BaHrue U aKTUBHOE NMPUMEHEHUE (PU3MIECKUX
3HaHUU OMpEJENsIeT XapaKTep U pPa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, IOJIYYEHUS HOBBIX MAaTE€pHAJOB C
3alaHHBIMU CBOMCTBaMM M JApyrux. M3yuenue (pu3mku BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOM  KapTUHBI MuUpa  oOydaroumuxcsi, B
dbopMHpOBaHHWE YMEHHM MPUMEHSATHh HAyYHbIA METOJ MO3HAHUS MPU BBINOJHEHUU
MMU YYEOHBIX UCCIIEIOBAaHUI.

B ocHoOBy kypca (usuku st ypOBHSI CpEAHETO 00IIETro 00pa30BaHUs MOJIO0KEH
PAI UAEH, KOTOPbIE MOYKHO PACCMATpPUBATh KAK MMPUHLHUIIBI €70 OCTPOCHHS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJIEPKUT MaTepuan U3 BCEX Pa3AeNioB (PU3MKH, BKIIIOUAET Kak
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.



Hoesn cenepanuzayuu. B cOOTBETCTBUM C HEW Marepual Kypca (uU3Mku
o0beMHEH BOKpYr (¢u3nueckux Teopuil. Beaymmm B Kypce sBisercs
dbopMHpOBaHHE TPENCTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE M
noJie.

Hoes cymanumapuzayuu. EE peanuzanus MOpeanosiaraéT HCHOJIb30BaHUE
TYMaHUTapPHOTO TMOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBS3U Pa3BUTHS
¢u3uKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc dbusuku npeamnosaraet 3HaKOMCTBO C
IIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMYECKHX MPUIOKEHUNA H3yYEHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocuzayuu  peannsyeTcsi TMOCPEICTBOM  BBEACHMS  3JIEMEHTOB
COJIEpKaHusl, MOCBSIIEHHBIX 3KOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOPHIE
CBSI3aHBl C PA3BUTHUEM TEXHUKUM M TEXHOJIOTMH, a TakkKe OOCyXAeHHUs MpodieM
PalMOHAIBHOTO MPUPOIONOIB30BAHMS U SKOJIOTMYECKON 0€30MacCHOCTH.

Crep’HEBBIMU DJJIEMEHTAMH Kypca (U3MKH Ha YpOBHE CPEAHEro OOLIEro
oOpa3oBaHMs SBJIAIOTCS (u3nueckue Teopuu ((GOpMUPOBAHHE MPENCTABICHUM O
CTPYKTYpe MOCTpOCHMs (PU3MUECKON TEOpuH, poiau (yHIaMEHTAIbHBIX 3aKOHOB U
MIPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUIX O MPUPOJE, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, JUIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CHUCTeMHO-IeSATENbHOCTHBIA TOJIX0 B Kypce (DU3BMKH peau3yeTcs MpexIe
BCEro 3a CY€T OpraHu3aluu SKCIIEPUMEHTAILHON AesTeNbHOCTH oOyuatomuxcs. Jis
0a30BOro ypoBHS Kypca (PU3MKH — 3TO MCIOJIb30BAHHE CUCTEMBI (PPOHTAIbHBIX
KPaTKOBPEMEHHBIX AKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOpPbIE B MpPOrpaMMe
no ¢u3nke OObEIWHEHbI B OOIIMK CIHUCOK YYEHUYECKUX MPAKTUYECKUX pPadoT.
Boigenenue B yka3aHHOM TIepedHe JIaOOpaTOpHBIX paboT, MPOBOJUMBIX IS
KOHTPOJII U OLEHKH, OCYLIECTBJISIETCSl Yy4aCTHUKaMHU oOpa3oBaTeNbHOrO Ipoliecca
MCXOJI W3 0OCOOCHHOCTEH TJIaHUPOBAHMS U OCHAIICHHs kKaOuHera Gusuku. [1pu aTom
oOecreuynBaeTcsl OBJIAJIEHUE OOYyYalOUMMHUCS YMEHHUSIMH TPOBOJUTH KOCBEHHbBIE
U3MEpPEHHUs, HUCCJIEIOBAHMUS 3aBUCUMOCTEH (U3UYECKUX BEJIMYMH U TIOCTAHOBKY
OMBITOB O MPOBEPKE MPEMI0KEHHBIX THIIOTES.

bonpuioe BHUMaHHE yIENsSETCs PELICHUI0 PACUETHBIX M KAYECTBEHHBIX 3a/]ad.
[Ipu 5TOM IS pacyYETHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 33aJa4d C SIBHO 3aJaHHOMU
¢u3nueckoil  MOJENbIO, TMO3BOJISIIOUIME MPUMEHSITh HM3YYEHHbIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK U3 OJIHOTO paszjesia Kypca, TaKk U HMHTETPUPYS 3HAHUS U3
pa3HbIX pas3fenoB. /[ KauecTBEHHBIX 3aJad MPUOPUTETOM SIBISIOTCS 3aJaHds Ha
0O0BsICHEHHE MPOTEKaHUs (PU3UUECKUX SIBJICHUN U MPOLIECCOB B OKPYKAIOIICH JKU3HH,
TpeOyrolue  BbIOOpa  (PU3MYECKOW  MOJEAM  JJIg  CHUTyallud  MPaKTHKO-
OpUEHTHPOBAHHOTO XapakTepa.

B cootBerctBun ¢ TpeboBanusimu ®I'OC COO k mMarepHalbHO-TEXHUYECKOMY
o0ecrniedyeHn0 y4yeOHOro mporecca 0a30BbId YPOBEHb Kypca (U3MKM Ha YpPOBHE



cpemHero oO0Imero oOpa3oBaHUS JOJKEH H3Y4aThCS B YCIOBHUSX MPEAMETHOTO
kabuHeTa (U3WKK WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa TMIPEAMETOB
€CTECTBEHHO-HAYYHOr0 IuKiIa. B kaOuHeTe (GU3HKK JOIKHO OBITH HEOOXOAMMOE
nabopaTopHOoe 000pYI0BaHKE JIJIsl BHIMOJIHEHUS! YKa3aHHBIX B Iporpamme 1o Qpusuke
VYCHHYECKUX MPAKTHUECKUX PaboT M IEMOHCTPAIMOHHOE 000PYI0BaHNE.

JlemoHCTpanmoHHOe  00OpymoBaHWe (OPMHPYETCS B COOTBETCTBHUU  C
MPUHITUIIOM  MHHMMAJIBHOW  JIOCTAaTOYHOCTH U OOECIeYMBaeT TOCTAaHOBKY
NEPEUUCIECHHBIX B MporpaMMme MO (U3MKEe KIIOYEBBIX JIEMOHCTpaluil A
UCCJICIOBAHUSI  W3Y4YaeMbIX  SIBJCHUH U TIPOLECCOB, OMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopatopHoe oOOpynoOBaHUE JUISI YUYCHHMYECKUX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAEC TEMATHUUYECKHX KOMILJIEKTOB M oOOecreyuBaeTcs B pacuére
OJIHOTO KOMIUJIEKTa Ha JIByX oOyvaromuxcs. TemaTHuecKue KOMIUICKTHI
1abopaTOpHOTO 00OPYNOBaHUS JOJKHBI OBITH TMOCTPOEHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHWN AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPHUIA.

OCHOBHBIMHU I1IEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (QopMupoBaHue wHHTEpeca M CTPEMJICHHS OOYYAIOIIUXCS K HAYYHOMY
M3YUYCHUIO TPUPOJBI, PAa3BUTHEC WX WHTEIUICKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

e pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIe MO3HAHMUS M (HOPMHPOBAHUE
MCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSM;

e (opMupoBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3ylibTaTa U3y4YeHUs] OCHOB
CTPOSHUS MaTepuu U QyHIaMCHTAIBHBIX 3aKOHOB (DU3HUKU;

e (opmupoBaHrE YMEHHUI OOBSICHATD SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (QopMupoBanue mnpeACTaBICHUN O ponu (UUKU JUISI Pa3BUTHSL JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTiwkeHrne 3THX IIeJie oOecreurnBaeTcs PEIICHHEM CACAYIOMMUX 3a7a4 B

nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeITHEro o0IIero oopa3oBaHus:

e TMpuOOpeTeHrEe CUCTEMBbl 3HaAHUI 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSAX, BKIIOYAas MEXaHUKY, MOJICKYJIAPHYIO  (PUBHKY,
AIIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M DJICMEHTHI aCTPOPU3HKHY;

e (opMupoBaHuEe yMEHUH MPUMEHATH TCOPETUUCCKUE 3HAHUS TSI OOBSICHCHUS
(GU3MYEeCKUX ABJICHUIN B MPUPOJIC U IS MPUHATHS MPAKTHICCKUX PEIICHUN B
MMOBCEIHEBHOM KU3HM;

e OCBOGHHE CMOCOOOB pEIICHHWS PAa3IUYHBIX 33/7ad C SBHO 3aJaHHOU
du3nueckoil MOJENbI0, 3a]ad, MOJAPA3yMEBAIONIMX CaMOCTOSITEIbHOE
co3faHue GU3NUEeCKo MOJIENH, aIeKBAaTHON YCIOBUSIM 33]1a4H;



e TMOHMMaHHE (UBUYECKUX OCHOB W TIPHUHIIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOWCTB M TEXHOJIOTHUECKHX IMPOIECCOB, WX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIaMU CaMOCTOSITEJILHOTO IUJIAHUPOBAHUS W TMPOBEJICHUSA
(GU3HUEeCKMX SKCIEPUMEHTOB, aHallM3a W WHTEPIpETaul WHGOPMAIIIH,
OTIpe/IeNICHUs TOCTOBEPHOCTHU MOTyUYEHHOTO Pe3yJbTaTa;

e CO3JaHME YCJIOBHUW JJISI PAa3BUTUSL YMEHHHM MPOEKTHO-MCCIIENIOBATEIbCKOH,
TBOPUYECKOU JIEATETLHOCTH.

Ha w3ydenue ¢usuku (06a30BBIM YpOBEHb) Ha YpPOBHE CPEIHETO OOIIETO

oOpazoBanus oTBouTcs B 11 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipepyaraempiii B mporpamme 1o (U3MKE TNEpedeHb JIa0OpaTOPHBIX U
NPAKTUYECKUX paboT SBISAETCS PEKOMEHIOBAaHHBIM, YUYWUTENIb JIeNaeT BBIOOD
IPOBENICHUS] JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEH 00yUaroImMXCH.



COILEPKAHUE OBYUYEHUASA
11 KITACC

Pa3nen 4. JiaekTpoAuHaMHKA

Tema 3. Mazcnummnoe none. I1eKmMpPOMAZHUMHAA UHOYKUUA

ITocTostnHBIE MarHuThl. B3anmMogeicTBHUe MOCTOSHHBIX MarHUMTOB. MarHuTHoOe
nose. BekTop MarHUTHOM WMHAYKIUU. [IpUHIUIT CyNeprno3ulMy MarHUTHBIX TOJIEH.
JluHMM MarHuTHOM UWHAYKUMM. KapTWHa JWMHMI MarHUTHOM WHAYKIUAHW TIOJS
MOCTOSIHHBIX MarHUTOB.

MarautHOE€ TIONE€ NOPOBOAHMKA C TOKOM. KapThHa JMHUNA WHIYKUWAA
MAarHUTHOTO TOJISI JUIMHHOIO IIPSIMOrO0 ITPOBOJHMKA M 3aMKHYTOIO KOJIBLIEBOT'O
MPOBOJIHUKA, KaTyIIKK ¢ TOKOM. OmnbIT DpcTteaa. B3aumoaeiicTBue MpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIPaBJICHUE.

Cuna JlopeHia, €€ MOIy/Ib U HanpaBJICHUE. [[BMKEHUE 3apsyKEHHOW YacCTHUIIbI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHiia.

SlBneHne  BIEKTPOMAarHUTHOM HMHAYKIUH. [IOTOK BekTopa MarHUTHOM
WHAYKOAW. OJEKTPOABMXKYIIAsd CHJIA HHAYKOWU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »snexktpudeckoe Tmoje. OIEKTPOABWIKYILNAS CHJIA HWHAYKUAW B
MIPOBOJHUKE, IBMKYIIIEMCS MTOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NHnykTuBHOCTE.  SIBIIEHME  CaMOMHAYKUMH.  OJEKTPOIABIKYLIAs  CHJIA
CaMOWHIYKIIUY.

OHeprusi MAarHUTHOTO MOJISI KaTYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckne YCTPOMCTBA W IPAKTUYECKOE IIPUMEHEHHE. ITOCTOSIHHBIC
MAarHHUTBI, 3JIEKTPOMArHUTHI, SJICKTPOABUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISL.

BzaumopernicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBlIeHUE PIEKTPOMArHUTHON MHIYKIIUH.

[IpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBIKYILEH CHUJIBI MHAYKIUU OT CKOPOCTH H3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.



Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

UccnenoBanue necTBHs MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.
WccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHIYKIIUU.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONEOAHUA

KonebGarenbHas  cucrema.  CBOOOJHBIE ~ MEXaHMYECKHE  KOJIEOaHMS.
I'apmonnueckue konebanuda. Ilepuon, wacrora, ammutyna u ¢as3a KoJaeOaHHI.
IIpy:kuHHBIA MasATHHK. MaTeMaTudyecKnid MasTHUK. YPaBHEHHME T'apMOHMYECKUX
kosnebanuil. [IpeBpalienue s3Hepruy Npu rapMOHMYECKUX KOJIEOaHUSX.

Konebarenbubiii  koHTyp. CBOOOJHBIE 5SJIEKTPOMArHUTHBIE KOJICOAHUSI B
UCAJbHOM KOJEeOaTeNbHOM KOHTYpE. AHAJOIMs MEXAYy MEXaHUYECKUMHU U
ANEKTPOMATrHUTHBIMU  KoseOaHuaMu. Dopmyna TomcoHa. 3aKOH COXpaHEHHUA
SHEPTUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBiaeHne O 3aTyxamIIUX KosieOaHUsX. BbIHYXIE€HHbIE MEXaHUYECKHE
kosiebanus. Pezonanc. BeiHy X 1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennpii  TOk. CHHYCOMTANBHBIA TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE M JEHCTBYIOLEE 3HAYEHHWE CHJIBI TOKa H
HaIpsKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepenadya u MOTpeOJCHHUE DIICKTPUYCCKON
SHEPIrUU. ODKOJOTMYECKHE PHUCKH IPU NPOU3BOJACTBE 3ieKTpo3Hepruu. KynbeTypa
MCIIOJIb30BAHUS JIEKTPOSHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: DJIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpOINepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJjeOAaTeIbHOW CHUCTEMBl (MPYXUHHBIA WIIH
MaTEeMaTUYECKUN MASITHUK).

Habmronenue 3aryxaromumx KojieOaHui.

HccnenoBanne cBOMCTB BIHYXICHHBIX KOJI€OaHUH.

Habmonenue pe3oHanca.

CB0OOHbBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKa M HANpsDKEHUS OT BPEMEHM) st
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc 1npu DOCIENOBAaTENBHOM COECIWHEHHWU PE3UCTOPa, KATYLIKU
WHIYKTUBHOCTH U KOHAEHCATOpa.

Mopneinb TUHUY IIEKTPOIIEPENAYN.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanne 3aBUCHUMOCTH TMEPHOJA MaJbIX KoJeOaHWH Tpy3a Ha HHUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.



HccnenoBanue nepeMEHHOr0 TOKA B IIENU U3 MOCIEHOBATENBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMACHUMHbLE 60JIHbL

MexaHnueckue BOJIHBI, YyclioBHs pacnpoctpaneHus. Ilepuon. CkopocTtb
pacnpocTpaHeHuss W JAjauHa BoJIHBL. llomepeuHble W TPOJOJIBHBIE  BOJIHBIL.
WuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUSI M3JyYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snexrpomarautHoit BonHe. CBolicTBa
AJIEKTPOMATHUTHBIX BOJH: OTpPaXEHHWE, MpEIOMIICHUE, MNoJspu3auus, Judpakuus,
uHTeppepeHus. CKopocTh JIEKTPOMAarHUTHBIX BOJIH.

[IIkana >JE€KTPOMATHUTHBIX BOJIH. [[pUMEHEHHE SJIEKTPOMATrHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paJUOCBA3H U TeNEBUACHUS. Paguookanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpOHCTBA M MPAKTHYECKOE NPUMEHEHHWE: MY3bIKalbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBas JUAarHOCTUKA B TEXHUKE M MEIUIIMHE, panap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmomieecs Teo Kak HCTOYHUK 3BYKa.

Habutoienue otpakeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeninu u qudpakiinii MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnrogenue cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOM u
4acTOTOM KOJeOaHUIA.

HccenenoBanue CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJOMIICHHE,
noJisipu3arys, TuQpaxius, THTepPepeHIms.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsAMoiMHENHOE paclnpoCTpaHEHUWE CBETa B
oaHOpoHOM cpene. JIydu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI OTpakeHUs cBera. llocTpoeHue m300pakeHH B
IUIOCKOM 3€pKaie.

[Ipenomnenue cBera. 3aKOHBI MPENOMIIEHUSI cBeTa. AOCOJIIOTHBINA MOKa3aTelb
npenomieHus. llonHoe BHyTpeHHee oTpakeHue. llpenenbHbBli yroa mOJHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus cseta. CroxHbIi coctaB Oesnoro cBera. LIBerT.

Cobuparomnue u pacceuBaromue auH3bl. ToHkas nuH3a. DOKyCcHOE paccTosiHue
U ONTHYECKas cujia TOHKOM JuH3bl. I[locTpoeHue m3o0pakeHHil B COOMpAIOIIUX U
pacceuBaromux JiMH3axX. DopMysa TOHKOM JIUH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl NPUMEHNMOCTH T€OMETPUUECKON ONTUKH.



Bomnoas ontuka. Matepdepenius ceeta. KorepeHTHbIC HCTOYHUKH. Y CIIOBUS
HaOIIOACHUST MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT JIBYX
cuH(}a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cseta. JudpakunonHas pemeérka. Y cioBue HaOIIOASHUS TI1aBHBIX
MaKCUMyMOB TIpH TaJICHUA MOHOXPOMATHYECKOTO CBeTa Ha IU(PpaKImOHHYIO
PELIETKY.

[Tonspusanus ceera.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToarnmapat, MPOSKIIMOHHBINA anmapar, MUKPOCKOTI, TEIECKOI, BOJOKOHHAS ONTHKA,
IUQpPaKIIMOHHAs PEIETKA, TOIIPOUL.

Jlemoncmpayuu

[IpssMonMHEHOE pacOpOCTPAaHEHHE, OTPAKEHHE U IMPEJIOMIICHUE CBETAa.
OnTuyeckue MpuOOPHI.

[TomHOE BHyTpeHHEE oTpaxkeHue. Monenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B TMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habnronenue nucnepcuu cBera.

[Tonyuenue criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tony4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKY.

Ha6nronenue nonsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue nmokazaresns npeoMIeHUs CTEKIIa.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CHIeHUAIBHON TEOPHH OTHOCUTEILHOCTH

['paHuubl TPUMEHUMOCTH KJIAaCCUYECKOM MexaHUKHU. [locTynarsl cniennanbHOU
TEOPUU OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTh MOXYJS CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHM M COKpAILCHUE
JUTAHEL.

DHEprusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3p MacChl C PHEPrUe€l U UMITYJILCOM PEISTUBUCTCKOW YACTHIIbI. DHEPrus
MOKOS.

Pasznes 7. KanToBas pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®dotonbl. Dopmyna [InaHka cBsi3M SHEPrUU POTOHA C €r0 YACTOTOW. DHEPTUs U
UMITYJIBC (DOTOHA.



Otkpertre u uccuenoBanue Gorodddexra. Onwitel A. I'. CroneroBa. 3aK0HbBI
doroadpdexra. Ypasuenue OitHmTeitHa ans (otodpdexra. «KpacHas rpanuia»
dboTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpPOICTBA W NPAKTUUECKOE MpPUMEHEHHE: (POTOIIEMEHT,
doromaTuuk, conHeuHas 6arapesi, CBeTOAHO.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHEITHETO PoTOdPPeKTa.

CBeToaunosn.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiThl Pesepdopna mo paccesHHIO o -4acTull.
[Inanerapnas moaens atoma. [loctynarel bopa. M3nydenue u nornomnieHue GOTOHOB
TP [IEPEXOJE aTOMa C OJTHOIO YPOBHSI DHEPIUM Ha Ipyrou. Buael ciektpoB. CriekTp
YPOBHEW dHEPTUH aTOMa BOAOPO/IA.

BonHoBbie cBoiicTBa yactuil. Bonnsl e bpoitnsa. KoprnyckynspHO-BOJTHOBOM
Ty aJIN3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyYECHHE.

TexHuyeckue ycTporucTBa U NPaKTUYECKOE TPUMEHEHHE: CIIEKTPAJIBHBIN aHAJIN3
(cnekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, [OKa3bIBAIOUIUE CIOKHOCTh CTpoeHMs sapa. OTKpeITHE
panuoaktuBHOCTH. OnbIThl Pesepdopaa no omnpeneneHno coctaBa paguoakTUBHOTO
usnyudenus. CBolicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTU
Ha KMBBIE OPTaHU3MBI.

OtkpeiTHe TIpoTOHAa W HeWTpoHa. Hyknonnas moxens snapa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Tormsl.

Anbda-pacnaa. DIEKTPOHHBIA U TMO3UTPOHHBIM  Oeta-pacmaa. ['amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SnepHbie cuibl. JlepexT maccel sapa.

Anepnsbie peakuuu. Jlenenue u CUHTES sIEP.



SAnepuerit  peakrtop. Tepmosinepusiii cuHTe3. [IpoOreMbl W MEPCIEKTHBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI JIEPHON SHEPTETHKHU.

OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

MeToabpl HaOJIIOIEHUS ¥ PETUCTPALIUH 3JIEMEHTAPHBIX YaCTULL.

OyHaaMeHTalbHBIE B3aUMOIeHCTBUSA. EMUHCTBO (hr3rueckoi KapTHHBI MHpA.

TexHuyeckue ycTpOWCTBAa M IPAKTUYECKOE NPUMEHEHHE: HO3UMETp, Kamepa
Bunscona, simepHsbIil peakTop, aToMHasi 6om0a.

Jlemoncmpayuu

CuéTunK NOHU3HUPYIOLIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

HccnenoBanue TpeKOB YacTUll (IO TOTOBBIM (OoTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Otansl pa3BUTHS acTpOHOMUU. [IpUKIIaTHOE W MUPOBO33PEHUECKOE 3HAYECHUE
aCTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3nus, SpKUE 3BE3IBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeyHas cucrema.

Counnne. ConHeyHast akTUBHOCTb. Mictounnk 3Heprun CosHia v 3BE311. 3BE3 MBI,
X OCHOBHBIE XapaKTEPUCTHUKU. /(MarpaMma «CIEKTPAIBbHBIM KJIACC — CBETUMOCTbHY.
3BE3/1bl TJIABHOM MOCJIENOBATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY JUIsS
3BE3]] TJIABHOW TOCien0BaTelbHOCTU. BHyTpenHee crpoeHue 3BE37. COBpeMEHHBIE
IPEACTABIICHUS] O MPOUCXOXKIACHUM W dBomronuu ConHua u 3BE31A. ODTamnbl KA3HU
3BE3]I.

Muieunsiii IlyTe — Hama Tamaktuka. Ilonokenue u nBwxkenue CoJiHIIA B
l'anaktuke. Tunsl ramaktuk. Pagumoranaktuku m kBasapbel. UEpHbIE IBIPBHI B siApax
rajgakTHK.

Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa06isa. Pasberanue rajakTuk.
Teopus bonbioro B3peiBa. PeMKTOBOE U31y4YeHHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie npo6ieMbl aCTPOHOMUH.

Vuenuueckue nabooenus

HaOmnronenuss HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAaHUEM KOMITbIOTEPHBIX
OPWIOKEHUN 711 ONpeAeNieHUus MOJIOKEHUS HEOECHbIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYIIApUs U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilyrtu.

O06o01maonee NOBTOpeHUe

Ponb ¢pu3nku U acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJIOTMYECKOU, COIIMaIbHOM
U 3TUYECKOU cdepax NesaTeIbHOCTH YelIO0BeKa, pOJib U MECTO (PU3UKU M aCTPOHOMUHU
B COBPEMEHHOI Hay4HOU KapTHHE MHpPA, poJib PU3NUECKON Teopuu B (HOPMUPOBAHUU



MpeCTaBICHU 0 PU3NYECKON KapTUHE MHUPaA, MECTO (PHU3HUECKON KapTUHBI MUpPaA B
o01IEM psiIy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBSI3H

N3yuyenne kypca ¢u3uku 0a30BOro ypoBHs B 11 Kiacce ocyliecTBIsi€TCS ¢
Y4ETOM COAECPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypCaMH MAaTE€MATHUKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonwsimusi, CBSI3AHHBIE C W3YYEHUEM METOJIOB HAyYHOTO
NO3HAHMS: SIBIEHHWE, HAy4yHbId (aKT, TUIOTE3a, (PU3MUEcKass BEJIWYMHA, 3aKOH,
Teopusl, HAOIIOACHHE, IKCIIEPUMEHT, MOJEIUPOBAHHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa:  pelleHHWE CUCTEMbl YPaBHEHMH, TPUTOHOMETPUYECKHUE
(YHKUMU: CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOpPbl M HMX IIPOCKUMM HAa OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB,
OPOU3BOAHBIE D3JEMEHTAPHBIX (DPYHKUMHA, TPU3HAKK MOJ00US TPEyTrOJbHHUKOB,
oIpeziesieHUe IO MIIOCKUX (GUryp u 00bEMa Tell.

buonocusa: »>nekTpuyeckue SABICHHUS B JKUBOM MNpUpOnE, KoieOaTelbHbIe
IBWKECHUS B KMBOW IPHUPOJE, ONTUYECKUE SIBJICHUSA B JKUBOM IPUPOJAE, ACHUCTBHE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHUE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTANIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.

l'eocpagpus: marHUTHBIE MOJIOCA 3€MIIH, 3aJI€KH MarHUTHBIX pyaA, (OTOChEMKA
36MHOM ITOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHU.

Texnonoeus: JUHUAWA  JJIEKTPOIEpENad, TEHEPATOp IEPEMEHHOIO  TOKa,
ANIEKTPOJBUraTENb, WHIYKIHOHHAs II€4Yb, pajap, pPaauoONpPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, NPOEKIIMOHHBLIM ammapar, BOJOKOHHAs OITHKA,
CoJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOrOo mnpeamera «®Du3WKa» HA YpPOBHE CPEIHEro OOIIero
oOpazoBaHus (0a30BBIM ypOBEHB) JOKHO OOECIEUUTH JOCTHIKEHHE CIICAYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIhTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSA yuyeOHOTo mnpeamera «Pu3nkay HAOIHKHBI
OTpakaTb TOTOBHOCTb W  CIIOCOOHOCTh OOYYAlOIUXCS  PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIM{,  TO3WTUBHBIX  BHYTPEHHUX  YOEKIEHHH,  COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIECTBa, PpaCHIMPEHHE KU3HEHHOTO
ONbITA W OMNbITA JIEITEIBHOCTH B IMPOLECCE peaM3allid OCHOBHBIX HaIlPaBJICHUI
BOCIIUTATEIBHON IESITEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh T'PAKJAHCKON IMO3ULHUHM OOYYAIOIIErocsl KaKk aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOLIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIIEYEIOBEUECKHX  T'YMAaHUCTUYECKUX U
JNE€MOKPATHUUECKHUX [IEHHOCTEM;

TOTOBHOCTb BECTHM COBMECTHYIO JAEATEIBHOCTh B HMHTEPECAX TIPAXKIAHCKOIO
oO011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aMMOJICHCTBOBATh C COLIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBHH C
X QYHKIUSMU U HA3HAUYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU IESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUNCKON IPaKIAHCKONW UEHTUIHOCTH, TATPHUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JIOCTHKECHUSIM
POCCHUNCKUX YUEHBIX B 00s1acTU GU3KUKH U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYSACh HAa MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIEC B
NESITEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOrO OyAyILIEero;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIIEHHUE K MHPY, BKIKOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyIiero pu3n4eckon Hayke;

5) TpyA0BOro BOCIIUTAHUSI:



MHTEPEC K pa3IU4HbIM chepaM NpoPecCUOHANBbHOM AeITeIbHOCTH, B TOM YHUCIIE
CBS3aHHBIM C (U3UKOH M TEXHUKOH, YMEHHE COBepIIaTh OCO3HAHHBINH BBHIOOP
Oyayuieil npodeccuu U pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa3oBaHHUIO M CaMOOOpPa30BaHHIO B 00JacTH
(GU3MKH Ha TPOTSKEHUH BCEH KHU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHUS

C(OPMHPOBAHHOCTb  JKOJIOTUYECKOM KYyJIbTYpbl, OCO3HaHHME IJI00ATBHOTO
XapakTepa 3KOJOTHYECKHUX IpooieM;

IUIAHUPOBAHUE M OCYLIECTBICHUE JIEHCTBUM B OKPYKAOLIEH Cpele Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTIO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpEHNE ONBITA AEATEIBHOCTHA YKOJOTUYECKON HANPABIECHHOCTH HA OCHOBE
MUMEIOIINXCS 3HaHUM MO (PU3HKE;

7) IEeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCT ~MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHHE IIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTh B IIPOIECCE
U3y4eHUs1 (PU3MKHU OCYIIECTBISATH MPOECKTHYIO U HCCIIEN0BATENIbCKYIO ACSTEIbHOCTD
VWHIVBUAYAIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
ba3oBble Jlornueckue JeicTBUA:
CaMOCTOSITEIILHO dhopMyIHpoOBaTh u aKTyaJIn3UPOBATh npobiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENETATh 1NN JIEITEIbHOCTH, 3aJaBaTh IApAMETPbl W KPUTEPUH HX
JIOCTHIKCHMS,
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX (PU3UUECKUX
SIBJICHUSX
pa3pabaThiBaTh TUIAH pEHICHUS TPOOJEMBbI ¢ YYETOM aHalu3a HMMEIOITUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TTOCJICICTBUH €SI TEIbHOCTH;
KOOPJIMHUPOBATH U BBITIOJHATH pa0OTy B YCIOBUSAX PEAIbHOTO, BUPTYAILHOTO U
KOMOMHHUPOBAHHOT'O B3aHUMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIILICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBnble ncciaenoBarejbCKHue 1edCTBUSA.
BJIAJICTh HAyYHOM TEPMHUHOJIOTUEH, KIKOYEBBIMU IOHATHUSMH WM METOAAMHU
duznyecKoil HayKu;
BJIaJIETh HaBBIKAMHU Y4EOHO-MCCIIEIOBATEIHCKOM M MIPOCKTHOM JIEATEIILHOCTH B
obnact (U3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY



METO/IOB pelieHus1 3amad (U3UYECKOT0 COJEp)KaHMs, MPUMEHEHHIO DPa3INYHbIX
METO/IOB ITO3HAHWS;

BJIAQJIeTh BHJAMHU JCSITEILHOCTH IO TIOJYYCHUIO HOBOTO 3HAHWS, €ro
UHTEpIPETAllii, TPEeoOpa3oBaHWI0O M TMPUMEHEHHIO B Pa3IUYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPH CO3JaHUH YICOHBIX TIPOEKTOB B 00J1acT (pU3UKH;

BBISBIIATh TPUYMHHO-CJICJICTBEHHBIC CBSI3W HW  aKTyaJIH3WpOBaTh 3a/aady,
BBIJIBUTATh TUIIOTE3Y €€ PEIeHMs, HAXOAUTh aprYMEHTHI JIJIS JI0Ka3aTeIhCTBA CBOMX
yTBEPXKJICHUI, 3a7]aBaTh MMApaMETPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATH MOMyUYECHHBIC B XOJIC PEIICHUS 3a/laud Pe3yIbTaThl, KpUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBbIE 33Jaud B 00pa30BaTEIbHOU
JeSTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (DU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHYECKYI0 00JacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUrHHAIbHBIC MTOAXObl U PEIICHUS,

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIQJICTh HABBIKAMHU TIOJNyYeHHMsS] WH(OpMaIuu (U3HUECKOTO COACpPKAHUS U3
MCTOYHMKOB PAa3HBIX THIIOB, CaMOCTOSATEIHLHO OCYIICCTBISITH TIOWCK, AaHAJIN3,
CUCTEMATH3AIMI0 W HWHTEpHpeTanuio WHGOPMAIMK pPa3IUYHbIX BUJIOB U (HopM
IIPE/ICTaBIICHNUS,

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITHH;

HCITOJIh30BaTh CPeACTBA MH(GOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUN
B PCHICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3AIMOHHBIX 3a7ad C
coOmmoaeHueM TpPeOOBAaHUM OSPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THUTHCHHI,
pecypcocOepekeHus, MPaBOBBIX M DJTHUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e30I1acHOCTH;

CO371aBaTh TEKCTHI (PU3NYECKOTO COACP)KAHUS B PA3IUIHBIX (OpMaTax ¢ YIETOM
Ha3HadYeHUs] WHGOPMAIIMN U IIEJIEBOM ayJUTOPUH, BBHIOMpPAs ONTHUMAIbHYIO (HopMy
MIPEICTABJICHUS ¥ BU3YAIH3AIUU.

KomMMyHuMKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:
OCYIIECTBIISATH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYaIlMi U CMATYATh KOHPIUKTHL;
pPa3BEPHYTO M JIOTMYHO H3JIaraTb CBOKO TOYKY 3PEHHMS C HCIOJIb30BaHHUEM
A3BIKOBBIX CPEJICTB;
IIOHAMATh M MCIOJI30BaTh IPEUMYIIECTBA KOMAaHIHOW W WHIMBUAYaJbHOU
paboThI;



BbIOMpATh TEMAaTHUKy W METOAbl COBMECTHBIX JEHCTBHI € yd€ToM 0OIIuX
MHTEPECOB ¥ BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA,

OpUHUMATh  LEJIM  COBMECTHOM  JACATEIBHOCTH,  OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JEHUCTBHUS 10 €€ JOOCTHKEHMIO: COCTaBJIATH IUIAaH JEHCTBHH,
pacupenensaTb poJd € YYETOM MHEHUM YYAaCTHHKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa M KaXJOr0 yYaCTHUKA KOMaHIbI B OOIINN
pe3ysbTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

opeajaraTb HOBBIE IIPOEKTHI, OLICHMBaTh HAEHM C IO3ULUNA HOBHU3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJIATh ITO3UTHUBHOE CTPATErMYECKOE IIOBEICHHE B  PA3IUYHBIX
CUTYaLUsIX, IPOSABIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATHUBHBIM.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh IO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTU
(U3MKM W aCTPOHOMHHM, BBISIBISITH IPOOJIEMBI, CTaBUTb U  (POPMYJIUPOBATH
COOCTBCHHEIC 3a/1a9H;

CaMOCTOSITEIIBHO COCTABIIATH IUIAH PELICHUS PACUETHBIX U KAYECTBEHHBIX 3a/a4,
IJIaH BBINOJIHEHUSI TPAKTUYECKOHM paboThl € Y4ETOM MMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JABaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacuMpsATh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHbBIX MPEIOYTECHHUI;

JenaTb OCO3HAHHBIM BBIOOpP, AapryMEHTUpOBaTh €ro, Oparb Ha cedd
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO PYAUIIMH B 0071aCTH (DUUKH,
NOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaThb OLICHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISAM;

BJIa/IeTh HaBbIKAMU MO3HABATEIbHON pedekcH KaKk OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLUEHKH CHUTyallud, BbIOOpa BEPHOIO
peleHns;

YMETh OLEHMBAaTb PUCKM M CBOCBPEMEHHO IPUHHUMATh pEIIEHUSA II0 HX
CHUKEHUIO;

OPUHUMAaTh MOTUBBI M AapryMEHTBl JPYIrMX I[P aHaJIu3€ pe3yJbTaTOB
NEeATEIIbHOCTH;

NPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU M IOCTOMHCTBA;



NPUHUMATh MOTHUBBI M apryMEHThl JPYTrUX TMpU aHaidu3e pe3yJIbTaToB
JeSITeIbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO JPYTUX HA OLUIHOKH.

B mporuiecce moCTHXEHHS JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPAMMBI T10
¢uszuke AN ypoBHSA  CcpeAHEro o0mero o0pa3oBaHHMA Y  OOyYaroIIMXCS
COBEPIICHCTBYETCS HIMOLIMOHAIIbHBIH MHTEJJICKT, MpeInoiararonmni
c(hOpMHUPOBAHHOCTS:

CaMOCO3HaHUS, BKIIIOYAIOLIETO CIOCOOHOCTh MOHMUMATh CBOE AMOILMOHAIBHOE
COCTOSIHWE, BUJETh HANPABICHHUS PA3BUTUS COOCTBEHHOH IMOIMOHAIBHOW c]ephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAaHMs, BKIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEJECHUE, CIOCOOHOCTh  aJalTUPOBAThCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIOYAIOUICH CTpEMJIEHUE K JOCTHKEHHUIO LIETU U
yCcrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATH HCXOJS U3 CBOUX
BO3MOKHOCTEH;

SMIATHM, BKIIIOYAIOLIEH CIOCOOHOCTh MOHMUMATh 3MOIMOHAIBHOE COCTOSHHUE
JAPYTUX, YYUTHIBATh €r0 MPU OCYLIECTBIEHUHU OOILEHUS, CIIOCOOHOCTh K COUYBCTBHUIO
U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCThH BBICTPAWBATh OTHOIICHUS C
APYTUMH JIOABMHE, 3a00TUTHCS, IPOSBIISTH HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konny oOyudenus B 11 kiacce npeaMeTHbIE pe3yibTaThl HA 6A30BOM ypOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEPAX poJib U MecTo (U3uMKu B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBl MHpPA, B PA3BUTUM COBPEMEHHOUW TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKOM AEATENBHOCTU JIOACH, LEIOCTHOCTH U €IUHCTBO
(bu3HUecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHULIBI TNPUMEHEHHS] HW3YYEHHBIX (U3UUECKUX MOJCIIEH:
TOYEYHBIN DJICKTPUUYECKUN 3apsiji, JIyd CBETa, TOUCUHBIM HUCTOYHUK CBETA, sACpHas
MOJIETIb aTOMAa, HYKJIOHHAs MOJIENIb aTOMHOTO si/ipa MpH pelieHnH (PU3nuecKux 3aad;

pacrno3HaBaTh (U3NYECKUE SABJICHUS (IIPOLECChI) U OOBSICHIATH MX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKN M KBAHTOBOM (DU3MKHU: 3JEKTpUUECKas MPOBOIUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JACHCTBHUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, 3JIEKTPOMArHuTHasi UHAYKLNS, JEUCTBUE MAarHUTHOTO I10JIsI HA IPOBOIHUK
C TOKOM M JBWXKYLIMICSA 3apsA], 3JIEKTPOMarHUTHbIE KOJIEOAHUS W  BOJIHBI,
IIPSIMOJIMHEWHOE pacrpocTpaHeHue CBETA, OTpPa)KEHHE, IIPEIIOMIICHHUE,
uHTeppepeHuus, audpakuus W [OOoJsIpu3alus  CBeTa, JUCHEPCHs  CBETa,
dotoanexktpuueckuii 3ddext (pororddekrt), cBeTOBOE IaBlieHHE, BO3ZHUKHOBECHHE



JUHEHYATOr0 CIEKTpa aroMa BOJOpPOJA, €CTECTBEHHass W  HWCKYCCTBECHHAS
PaINOAKTUBHOCTD;

ONMKCHIBATh M3YyUYEHHBIE CBOMCTBA BelIleCTBA (DJIEKTPUUYECKUE, MarHUTHbBIE,
ONTHYECKHE, IEKTPUUYECKYIO MPOBOIUMOCTD PA3IUYHBIX CPE/l) U DJIEKTPOMArHUTHBIC
sBJICHHS (TIPOIIECCHI), UCIOJIB3YS (DU3UYECKUE BEIMYMUHBI: DJIEKTPUUCCKUNA 3apsif,
CUJIa TOKA, DJIEKTPUUYCCKOE HAIMPSHKEHUE, DJICKTPUICCKOE CONMPOTUBIICHUE, PA3HOCTh
MOTEHITUAJIOB, JIEKTPOABMKYIIAS CHIa, paboTa TOKa, MHAYKIIUS MArHATHOTO IIOJI,
cuina Amrepa, cuna JlopeHua, HHIYKTUBHOCTh KaTYIIKU, SHEPTHUS SJIEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MEPUOJ U YacToTa KosieOaHuil B KoJieOaTEIbHOM KOHTYpE, 3apsij
M CHJIa TOKAa B MPOIECCE TAPMOHMYECKHUX AJICKTPOMArHUTHBIX KOJIeOaHUU, (POKYCHOE
pPAcCCTOSTHUE W ONTHYECKas CHJIa JIMH3BI, MPU ONHUCAHWHA TPABUIBHO TPAKTOBAThH
(GU3HYECKUIT CMBICT HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAYCHUS W EAUHUIIBI,
yKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JAAaHHYIO (PU3UYECKYIO BEIUYUHY C JAPYTUMH
BEITUYMHAMU;

OMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SBJICHHWS W TIPOILECCHI, HCIIONB3YS
(bu3HYeCcKre BETMYUHBI: CKOPOCTh YJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTA
CBETa, DHEPTUA U UMIYJIbC (HOTOHA, MEPUO MOTypaciaga, IHEPTUsl CBSI3U aTOMHBIX
a5iep, MpU ONMUCAHUU TPABUIBHO TPAKTOBATH (PUIMYECKUNM CMBICT HCHOIB3YEMBbIX
BEJTMYMH, X 0003HAUCHUS W CIMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIHE TAHHYIO
(GU3NYECKYI0 BEIMYUHY C APYTHUMH BEIIMYWHAMHU, BBIYMCIIATH 3HAUCHUE (PU3MUECKON
BEJTUYHHBL;

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl M SIBJICHUS, HMCIOIb3Yys (U3HUUYECKUE
3aKOHBI M TPUHIUIBE: 3aK0OH OMa, 3aKOHBI TOCJIEIOBATEIFHOTO U MapaiIeIbHOTO
COCIMHEHUA NPOBOJHUKOB, 3akoH Jkoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIIUW, 3aKOH MPSIMOJUHEHHOTO PACTPOCTPAHCHHS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbI MPEOMJICHHS CBETa, ypaBHeHUE OWHINTeHHa i (orodddekra,
3aKOH COXPAaHEHUSI HSHEPTUM, 3aKOH COXPAHEHUS UMITYJIbCAa, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHWS MacCOBOTO 4YHCIA, MOCTynatbl bopa,
3aKOH PaJUOaKTUBHOIO pacmaja, MpyU 3TOM pa3inyaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHWE U YCJIOBHUS (TpaHMIbl, OO0JaCTH)
MIPUMEHUMOCTH;

OTIpeeNATh HAMPAaBIIEHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJISl TIPOBOIHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M ONHUCHIBATh M300paKEHUE, CO3IaBaEMOE TUIOCKUM 3€pKAJIOM, TOHKOH
JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIENOBAHWI0 (U3UYECKUX SBICHUN U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HW3MEPECHHM: TPH HTOM
dbopmynupoBaTh MpoodsieMy/3ajiady M TUIOTE3y Y4eOHOro 3KCIepUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEJJI0KEHHOI0 000pYyI0BaHUsI, IPOBOAUTH OMBIT U (HOPMYIHPOBATH
BBIBOJIBL



OCYIIECTBIISTh MPSMbIE U KOCBEHHBIC M3MEpPEHUsS (U3MUYECKUX BEIUYHH, MPHU
TOM BBIOMPATh ONTHMAIBHBIA CIOCOO W3MEPEHHs] W UCIOJb30BaTh W3BECTHBIC
METObI OLIEHKHU MOTPEIIHOCTEN H3MEPEHHI;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKHX BEJIUYHUH C HCIIOJIb30BAHUEM MPSIMBIX
W3MEPCHHUI: TIPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pPE3yJIbTAThI
MOJIy4YE€HHOM 3aBUCUMOCTU (PU3UUECKHUX BEITUYMH B BUJAE TAOJIUIl U TPAPHUKOB, I€TaTh
BBIBOJIBI 1O pE3yJIbTaTaM UCCIEI0BAHMUS;

coOmro/IaTh MpaBuja 0€30MacHOrO Tpyda MpH MPOBEICHUU HCCICAOBAHUN B
paMKax y4eOHOro SKCIEpPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKOH W MPOEKTHOMN
NEATEIBHOCTH C HCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M JIaDOPAaTOPHOIO
000pynoBaHUs;

penaTh pacu€THBIE 3a/1a4u C SIBHO 33JJaHHON (DU3UUYECKON MOJIEINBI0, UCTIONb3YS
¢du3nuecKkre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3aJladyd BbIOMpATh
(bU3HUECKYIO MOJIENb, BBIICIATh (PU3NUECKUE BEIIMYUHBI U (hOPMYJIbl, HEOOXOIUMbIE
Uil €€ penieHusl, NPOBOAUTh Ppacy€Thl M OLEHUBATh PEAJbHOCTh MOJYYEHHOIO
3Ha4YeHUs (PU3NUECKON BETUYUHBI;

pelmaTh KaueCTBEHHBIE 3aJlayd: BBICTPAUBATh JIOTMUYECKHA HEMPOTUBOPEUYUBYIO
LEMOYKY PacCyXICHUH C ONOpOd HAa H3YUYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH H
dbu3uYecKue SBJICHUS;

MCIIOJIb30BaTh MPHU PEIICHUH Y4eOHBIX 33]]a4 COBPEMEHHbIE MH()OPMALIMOHHBIE
TEXHOJIOTUU JJIs TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPNPETALUU U TPEACTaBICHUS
y4eOHOM ¥ Hay4YHO-TIOMYJSPHOM HHQPOpMAlMU, TIOJYYCHHOW U3 Pa3INUYHbIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTyIaeMyr0 HH(OPMAIIHIO;

OOBSICHSATH IPUHIIUIIBI ICUCTBUSI MAIIIMH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB,
pasnuyaTh yCI0BHUS UX 0€30MaCHOIO UCIIOIb30BAHUS B IOBCETHEBHOW KU3HH;

IPUBOJIUTH MPUMEPHI BKIIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHWE MPOILIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM KU3HU IS
oOecrieueHnss 0€30MacCHOCTH TpPH OOpalllEHWH C NpudopaMu M TEXHUYECKUMHU
YCTPOUCTBAMH, JJISi COXPAHEHHUS 370POBbS U COOJIIOJCHUS HOPM JKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

paboTatb B TpyMNNe C BBINOJIHEHUEM pA3JIMYHBIX COLMUAIBHBIX pOJEH,
IUIAHUPOBATh PabOTy TpyNNbl, PAIMOHAIBHO pACHPENEIsITh OOA3aHHOCTH U
MJIAHUPOBATh JICSITEIHLHOCTh B HECTAHJIAPTHBIX CUTYyallUsIX, aJI€KBAaTHO OIICHUBATH
BKJIJ] KQK/I0T0 U3 YYACTHUKOB T'PYIIIIHI B PEIIEHUE PacCMaTpPUBAEMON IPOOIEMBI.
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CaMOUHIYKIMH. DHEePrust
MarHUTHOTO TOJIsL KaTYIIKH C

0ca600



https://m.edsoo.ru/ff0c9778
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TOKOM. DJIEKTPOMAarHuTHOE
noJue

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHuThI,

o JJIEKTPOIBUTATEINb, 1
YCKOPUTEIH 3JI€MEHTAPHBIX
YacTHUll, THAYKIHOHHAS I1€Yb
Oo6o0maromuii ypox
«MarautHoe HO}J’Ipe. bubmorera [JOK
10 MeKTpoMArHHTHAS 1 https://m.edsoo.ru/ff
Ocah82
WHIYKIHS
KonTponbhas padota no teme
«MarsuTHoOE MnoJe. bubmorexa [JOK
11 SMeKTpoMarHHTHAS 1 https://m.edsoo.ru/ff
Ocad58
WHIYKITHAS
CB0OOIHBIE MEXaHUUECKHE
koJniebanus. ['apMonnyeckue bubnnoreka [JOK
12 KoJieOaHusl. Y paBHEHHUE 1 https://m.edsoo.ru/ff
rapMOHUYECKHUX KOJIeOaHUH. Ocaf06
[IpeBpamienue 3aeprun
JlaboparopHnast pabota
«HMccrnenoBanne 3aBUCUMOCTH
13 MepPHOIa MAJIBIX KOJICOaHHIA 1
rpy3a Ha HATH OT JUTMHBI HUTH
1 Macchl Tpy3a»
KonebarenbHbli KOHTYD.
CB0OOIHEIE
AJIEKTPOMATrHUTHBIC
KOJICOaHHMS B UACATTEHOM bu6mmoreka [JOK
14 KoJe0aTeIbHOM KOHTYpE. 1 https://m.edsoo.ru/ff
AHanorust Mexuy 0cb820
MEXaHHUYECKUMHU U
ANEKTPOMArHUTHBIMH
KoJeOaHusIMU
®opmyna Tomcona. 3akoH
COXPaHEHUS YHEPTUU B bubmiorexa HOK
15 HLICATHHOM KONIEGATEBHOM 1 https://m.edsoo.ru/ff
Och9c4
KOHTYpe
[IpencraBnenue o
3aTyxarolux KojaeOaHusX. bubnnoreka [JOK
16 BbIHYXI€HHBIE MEXAaHUYECKUE 1 https://m.edsoo.ru/ff

Kosebanus. Pezonanc.
BeiHyX1CHHBIE

0Ocbb86



https://m.edsoo.ru/ff0cab82
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https://m.edsoo.ru/ff0cad58
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ANEKTPOMArHUTHBIC
KOJIeOaHusA

IlepeMeHHBIN TOK.
CunycouanbHbII
MEpEMEHHBIN TOK. MOIIHOCTh

bu6mmoreka [IOK

17 IIEPEMEHHOTI0 TOKA. https://m.edsoo.ru/ff
AMIUTATYIHOE U Ocbhd34
JeMCTBYIOIIEE 3HAUEHUE CHITbI
TOKa U HaNpsHKEHUS
Tpanchopmarop.

18 [IpousBoacTBo, nepenaya u
noTpebieHue NEKTPHUUECKOMN
SHEPTUHU
Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHUE IEKTPUUECKOTO bubnuorexa [IOK

19 3BOHKA, TEHEpaTOpa https://m.edsoo.ru/ff
MIEPEMEHHOI'0 TOKA, JIMHHUH Occ324
aNeKTponepeaay
DKOJIOrM4eCKHe PUCKU TIPU
MIPOU3BOJICTBE

20 anekTpo3Heprun. Kynsrypa
HCIOJIb30BaHUS
ANEKTPOIHEPTHH B
IOBCEHEBHOW KU3HU
MexanndecKre BOJHBI,

YCIIOBUS PACIIPOCTPAHCHHUS.
TTepuos. CKopocTs bubnuorexa [JOK

21 sen OC'T S, https://m.edsoo.ru/ff
pactpoctp a Occa54
BosHBL. [lonepeunsie u
MIPOJIOTIEHBIEC BOJIHBI
3ByK. CKOpOCTH 3BYKa. bubnuotexa [JOK

22 I'pomkocTs 3ByKa. BeicoTa https://m.edsoo.ru/ff
ToHa. TemOp 3ByKa OcccOc
DNEKTPOMAarHUTHBIE BOJTHBI,

. bubmuorexa [JOK
WX CBOWCTBA U CKOPOCTb.

23 https://m.edsoo.ru/ff

[Ixana MeKTpOMarHUTHBIX

OccfeQ
BOJIH
[TpuHIMITBI paTUOCBSI3U U

24 TeneBuaenus. Passutue
CpeACTB CBsI3U. Pannonokanus

bubmuorexa [JOK
KonTponbHas pabota

25 https://m.edsoo.ru/ff

«KonebaHus 1 BOJHBI»
Occ6f8
26 [IpsimonuneitHOe bubnuorexa [IOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
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https://m.edsoo.ru/ff0cc6f8

pacnpocTpaHeHUe CBETa B

oaHOpoaHOM cpene. ToueuHbli

HCTOYHHUK CBCTA. .Hy‘I CBCTa

https://m.edsoo.ru/ff
0cd350

OTtpakenue cBeTa. 3aKOHbI
OTpakKCHHUS CBETa.

bu6mmoreka [IOK

27 oCTDORHIE H306DAKCHILI B https://m.edsoo.ru/ff
P P Ocd4e0
IUIOCKOM 3€pKaJie
IIpenomienue ceera. IlonHoe
BHYTpPEHHEE OTpaKeHUE bubmorexa [JOK
28 - };T CEHEL VIO IO H'OFO https://m.edsoo.ru/ff
PEACIBHBII Yrost Hox Ocd7f6
BHYTPEHHETO OTPAKCHHUS
JlaGoparopnas pabota bubnuorexa [JOK
29 «3mepenne nokazarens https://m.edsoo.ru/ff
MIPEJIOMJIICHUS CTEKIIa» Ocd67a
JInnzel. [locTpoenue
. bu6mmoreka [IOK
M300paKeHUI B JIMH3E.
30 DODMYIA TOHKOM THHALL https://m.edsoo.ru/ff
pMy ' Ocddle
YBenu4ueHue JIuH3bI
JlaGoparopnas pabota
31 «HccnenoBanue cBOMCTB
M300paKEHUIA B JIMH33X»
Hucnepcus ceera. CoxxHBIN
cocraB Oenoro cera. L[Ber.
32 JlaGopatopHnas pabora
«Habmronenue gucrnepcuu
CBETa»
WNnuTepdepennus cera. bubnuoreka [IOK
33 Hudpaxius ceera. https://m.edsoo.ru/ff
JudpakimonHas pemeTka Oced22
[TonepeyHOCTH CBETOBBIX bubmorexa HOK
34 o, [lonsani3ais cEeta https://m.edsoo.ru/ff
OITH. LIOJAIPH3ATIT CBE 0cf02e
OnTuueckue mpuOOpPHI U
35 YCTPOMCTBA U YCIIOBUS UX
0€3011acHOT0 MPUMEHEHUS
I'paHuUIBI TPUMEHUMOCTH
. bubnuotexa [JOK
KJIACCUYECKON MEXaHUKH.
36 oCTVIATE CHelATLHOf https://m.edsoo.ru/ff
Y H 0cf862
TEOPHUU OTHOCUTEIIEHOCTH
OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH bubmorexa HOK
37 3 ' https://m.edsoo.ru/ff
amMeNIJIieHUe BpEMEHHU U 0cfad?
COKpaIleHHe JUTHHBI
38 DHeprusi U UMITYJIbC bubnmoreka [JOK



https://m.edsoo.ru/ff0cd350
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PENSTUBUCTCKOMN YaCTHULIBI.
CBs3b MaCChI C SHEPTUEH U
UMITYJICOM. DHEPrusi MOKOs

https://m.edsoo.ru/ff
Ocfc68

KonrponsHas pabora
«Onrtuka. OCHOBBI

bu6mmoreka [IOK

39 . https://m.edsoo.ru/ff
CHeUaIbHON TeOpUun 0cf6f0
OTHOCHUTEIBLHOCTH
®otonsl. Dopmyna [lnanka. bubmoreia LOK

40 e o https://m.edsoo.ru/ff

HEPrus ¥ UMIYJIbC (hOTOHA 0cfel6
OTKpBITHE U HCCIICIOBAHNE bubnmoreka [JOK

41 dotorddexra. OnbiTer A. T https://m.edsoo.ru/ff
CroieToBa Ocffc4
3akoHbI porodrddekra.

® ud)(b . bubnuorexa [JOK
YpaBHeHue DUHIITEHHA IS
42 o b K https://m.edsoo.ru/ff
otoadekra. «KpacHas 0d015¢
rpanuia» Gorodddexra
HaBnenue ceera. Onbitsl [1. H. bubnuorexa [JOK

43 JleOeneBa. Xumudeckoe https://m.edsoo.ru/ff
JIeiCTBHE CBETa 0d04a6
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:

44 ¢boTorIeMEHT, POTOAATUHK,
conmHe4YHas Oartapes,

CBETOJINO/T
Pemenue 3anau mo teme bu6mmoreka [JOK

45 «eMEeHTBI KBAaHTOBOM https://m.edsoo.ru/ff
OITUKH 0d0302
Monens aroma TomcoHa.

OmnsiTel Pesepdopaa no bubmmorexa [JOK

46 ] https://m.edsoo.ru/ff
pacCessHUIO O-4aCTHII. 0d091a
[Imanerapnast MoJenb aToMa

bubmuorexa [JOK
47 IToctynarel bopa https://m.edsoo.ru/ff
0dOafa
N3nydyenue u nornouieHue
(hOTOHOB MpH TIEpexo/ie aToMa bubmiorexa HOK

48 Hor BHS SHEDIH Ha https://m.edsoo.ru/ff
con Ou 0 ypo Hep OdoOafa
Ipyroui. Buasl criekTpoB
BoaHoOBEIE CBOMCTBA YaCTHII.

Bounsl ne bporis. bubnuotexa [JOK

49 KopnyckynspHo-BoIHOBOM https://m.edsoo.ru/ff

nyanu3Mm. CIOHTaHHOE U
BBIHY)KJICHHOE H3ITy4CHHE

0dOca8
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50

OTKpbITHE PAIMOAKTUBHOCTH.
OmneiTel Pe3epdopaa o
OTIpe/ICNICHUIO COCTaBa
PaZOAaKTUBHOTO U3TyYCHHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0dOfd2

o1

CaoiicTBa anbda-, 6era-,
FaMMa-H&Hy‘IeHI/IH. BJ'II/ISIHI/IG
PaJiOaKTUBHOCTH Ha YKHBBIC
OpraHUu3MbI

52

OTKpbITHE IPOTOHA U

Heirpona. M3otomel. Anbga-
pacnaz. DIeKTPOHHBIN 1 1
MO3UTPOHHBIN OeTa-pacnal.
l'amma-uznyuenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d1162

53

OHeprus CBA3U HYKJIOHOB B
anpe. SlnepHsie peakuuu.

S nepHblit peaktop.
[Ipo6nemsbl, epcreKTUBHI,
9KOJIOTMYECKHUE aCIIEKTBI
AJIEPHON YHEPIETUKU

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d1356

54

55

DneMeHTapHbIC YaCTHUIIBI.
OTKpbITHE O3UTPOHA.
Mertobl HaOMOJeHUS U
pEerucTpaIuu 1eMEeHTapHbIX
yactull. Kpyruslii cton
«DyH1aMeHTaIbHbBIE
B3anmMoaercTBUA. EMMHCTBO
(u3nuecKoil KapTUHBI MUpa»

Dtanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe u
MHPOBO33PEHUECKOE 3HAUECHHE
actpoHomuu. Bup 3BE31HOTO
Heba. Co3Be3us, IpKue
3BE3]IBI, ITAHETHI, UX BUIUMOE
nemwkenne. CoHeynas
cHCTEeMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d0e38

56

57

Comnnne. ConHeunas
aKTUBHOCTE. MIcTOUYHUK 1
sHeprun CoJiHIIa U 3BE3]T

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IbI
IJIaBHOM MOCJI€10BAaTEIbHOCTH.
Buytpennee crpoeHue 3BE31.
CoBpeMeHHbIE PeACTaBICHUS
0 MPOUCXOXKICHUU U
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ssosronni CoJtHIA U 3BE3

58

Mueunsiii [1yTe — Hama
I'amaktuka. [Tonoxenue u
nBrokenne CoHia B
I'amaktuke. ["'amakTuku.
UYéEpHsble ABIPHI B s1pax
raJlakTUK

59

Bcenennas. Pa30beranue
raiakTuk. Teopus bosbioro
B3pbIBa. PennkToBOE
u3nydeHure. MeraranakTuka

60

61

Hepemennsie mpo6ieMbl
aCTPOHOMUU

KonTponbnas pabota

«DIIeMEeHThI aCTPOHOMHUHU U
acTpou3uKm»

62

63

64

65

66

O6o06maromuii ypok. Poib
(hU3UKH U ACTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJOTHYECKOMH,
COLIMAIbHOI U DTUYECKOU
chepax neaTenTbHOCTH
YyeJIoBeKa

Oo6o06maromuit ypok. Pois u
MECTO (PU3UKU U aCTPOHOMHHU
B COBPEMEHHOH Hay4YHOU
KapTUHE MHpa

O6o06maromuit ypok. Pomib
¢buznyeckoil Teopun B
¢dbopmMupoBaHUU
IpeacTaBiIeHU 0 (pU3nIecKoi
KapTUHE MHpa

O6o06mraromuit ypok. Mecto
¢u3nvecKoil KapTUHBI MHUpPa B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HaY4YHBIX
MPEJICTaBICHUN O IPUPOJIE
PesepsHbIil ypok. MaruutHoe
1oJie. JNEeKTpOMarHuTHas
WHIYKIUS

67

PesepBHbIit ypok. OnTHka.
OCHOBBI crielMaIbHON TEOPUHU
OTHOCUTEIBHOCTH

68

Pezepubiii ypok. KBanToBast

bu6mmoreka [IOK




¢buznka. JneMeHTHI https://m.edsoo.ru/ff
ACTPOHOMHH H aCTPO(YU3UKH 0d1784

OBUIEE KOJIMYECTBO YACOB 68 4 7

10 TIPOI'PAMME

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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