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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIEero
o0Opa3oBaHus pa3padoTaHa HA OCHOBE MOJOXKEHHN U TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yu€roM ¢eaepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETLIMK TpenojiaBanust yyeOoHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpraHu3alUsIX Poccuiickou denepaunu, peATU3YIOLINX OCHOBHEIE
00pa3oBareibHbIE POrPAMMBI.

ConmepxaHnue mporpaMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux (u3nkKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm dGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
oOydeHHusi, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3AlMU MEXKIIPEIMETHBIX
CBs3e (DM3HKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TIpeaMeTramMu. B Hel
OMPENEISAIOTCS OCHOBHBIE 1I€JIM M3Yy4YeHUsl (DU3UKU HAa YPOBHE CpPETHEro OOIIero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHHUS Kypca (DU3UKU: JIUYHOCTHBIE,
MeTanpeaMeTHbIE, IPEAMETHbIE (Ha 6a30BOM yPOBHE).

[TporpaMManopu3nKeBKIIOYACT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHHS Kypca (PU3KUKHK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YyUYEHUs;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rogaM oOydeHus.

dusznka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOIBI, BBICTYMAas B
KauecTBe y4eOHOIo MpEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHuM 00 okpyxaromiemM Mupe. [IIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUMA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3Y4aeMbIX XHMHEH, OWOJIOTHEH,
dbusndeckoir reorpadmeit u actpoHommeit. Vcmonmp3oBaHWE W aKTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHsS] HOBBIX MAaTEPHUATOB C 3aJaHHBIMM CBOMCTBAMHM U JPYTHX.
N3ydyenne ¢Gu3MKH BHOCHUT OCHOBHOM BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa oOydarouuxcs, B (OPMUPOBAHME YMEHUU MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPHU BBINOJHEHUU UMU YY€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢Gu3uku s YpOBHSL CpeIHEro oOmiero oOpa3zoBaHus
MOJIOKEH pAN HIEH, KOTOpPhIE MOXXHO paccMaTpuBaTh KakK MPHUHIMUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBIIIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesnoB (U3MKH, BKIIIOUAET KaK
BOMPOCHI KITACCUUECKOMN, TAK K COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHUH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONH HAyKH, OCMBICICHUE CBSA3U Pa3BUTHUSA
bu3uku ¢ pa3BuTMEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes npuxnaonou  uanpasnrennocmu. Kypc ¢usukum mnpeamomaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHMYECKHUX M TEXHOJIOTMYECKHX MPUIOKECHUM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss MOCPEICTBOM BBEIEHHUS DJIEMEHTOB
CONepKaHMUsS, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKXKe OOCYKICHUS
npo0sIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

Crep:KHEBBIMU 3JIEeMEHTaMH Kypca (DU3MKU Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (Pu3uueckue Teopuu (PopMUpOBaHUE MPEACTABICHHUNA O
CTPYKTYpE MOCTPOCHUS (U3UUECKON TEOpHH, posid (HyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWAINOB B  COBPEMEHHBIX MPEIACTABICHUSAX O NOPUPOJE, TpaHUIAX
IMPUMEHUMOCTH TEOpHUH, Uil ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-CSITENBPHOCTHBIN TOIX0M B Kypce (M3UKU pPean3yeTcs MPEekKIe
BCETO 3a CYET OpraHU3allid IKCIIEPUMEHTATBHOU ACATEIBHOCTH O0YyYarOIIUXCH.
Jlns  Ga3oBoro ypoBHA Kypca (HU3MKM — OTO HCIOJb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOMIUN CHUCOK YUYEHUUYECKHUX
IpakTHUeCKUX paldoT. BolaeneHune B yka3aHHOM MepeyHe J1abopaTOpPHBIX PadoT,
MPOBOJIUMBIX  JUIA  KOHTPOJISI M  OLEHKH, OCYUIECTBIISICTCS YYaCTHHUKAMH
00pa3oBaTesNbHOrO Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAaHMPOBAHUA U
ocHalleHus: kabOuHeta Qusuku. Ilpu ->TOoM obecneynBaeTcss OBJAJICHUE
00yJaronuMMUCS yMEHUSMH TPOBOIUTH KOCBEHHBIE HM3MEPEHHS, HCCICIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYUH ¢ TIOCTAHOBKY OIBITOB TI0 TPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHME YJNENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aga4. [Ipy »TOM M pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SIBHO
3aJJaHHON (PU3UIECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSTh N3YUEHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjieiia Kypca, TaK UM UHTETPUPYS 3HAHUS U3
pa3HbIX pasnenoB. g Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJlaHUS Ha
OOBSICHEHHE TPOTEKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (GU3NYECKOW MONENH MJI CHUTYallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k marepHaibHO-
TEXHUYECKOMY OOECHeUYeHHI0 ydeOHOTO Tipoliecca 0a3oBBI ypOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeHero oomero oopa3oBaHus JOKEH U3Y9aThCs B YCIOBHSIX
peIMETHOT0 KaOuHeTa (M3WKH WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIa. B kabunHere (pU3UKK TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpYAOBaHWE JUIsl BBHITIOJIHCHHUS YKA3aHHBIX B
nporpaMmMme 1o (Gu3uKe YICHHYSCKUX MPAKTHYSCKUX padOT U JEMOHCTPAIIMOHHOE
000pyI0BaHUE.

JlemoHCcTpamoHHOEe  000OpynoBaHne (QOpPMHUpPYETCSI B COOTBETCTBHH  C
NPHUHIIAIIOM MUHUMAJIBHOW JIOCTAaTOYHOCTH U 00OECHevMBacT IOCTAaHOBKY
NIEPEYUCIICHHBIX B TIporpaMMe 10 (DHU3HMKE KIFOYEBBIX JIEMOHCTpAIM s
UCCIICJIOBAHMSI ~W3YYaeMbIX SIBJICHHA ©W  TPOIECCOB, OSMIIMPUYCCKUX H
(dyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHIA.

JlabopatopHoe o0OOpymOBaHME IS YYEHWYECKUX TMPAKTHUECKUX pPabdoT
dopMupyeTcss B BHJIC TEMAaTHICCKUX KOMIUIEKTOB M OOECIICUYMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JABYX oOOyd4aromuxcs. TeMaTHUecKue KOMIUICKTHI
71a060paTopHOTO O00OPYAOBAHHS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BH/IE ITU(PPOBBIX J1a00paTOpUH.

OCHOBHBIMHU TIEJIIMH U3YYCHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBJISIOTCS:

o (GopMHpOBaHHE HHTEpECA U CTPEMIICHHS OOYYArOIIUXCS K HAayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e Ppa3BHTHE MPEJICTABICHUI 0 HAYYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHUE
UCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHHSIM;

o (GopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTara H3y4eHUs
OCHOB CTPOEHHS MaTepuu M PyHIaMEHTAIbLHBIX 3aKOHOB (PU3UKH;

o (dopMmupoBaHWE YMEHHUU OOBICHATH SBIEHUS C HCIOJIH30BAHHEM
(U3HYECKUX 3HAHUHA U HAyYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE TPEACTABICHUN O PO (DU3UKHU I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHne STUX Lele 00ecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporecce u3ydeHus Kypca GU3NKN Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBI  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIAPHYIO  (PU3UKY, DJICKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHMe yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHS
MMPAKTUYECKUX PEIICHUH B OBCEIHEBHOW KU3HU;

e OCBOEHHE CIOCOOOB pEIIEHUs pa3IuYHbIX 3a7a4 C $BHO 3aJIaHHOMN
dbu3znyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3fanue GU3NUeCcKo MOJIENH, aIEKBATHOU YCIOBHSIM 3a]1a4H;

e TMOHWMaHHUC (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO
cpeny;

e OBJAJCHUE METOJaMHU CaMOCTOSTEIHHOTO IUIAHWPOBAHUS U TMPOBEIACHUS
(¢u3nYeCKUX SKCIEPUMEHTOB, aHalW3a W HMHTEPHpeTalnud HHpopmaimu,
OTpe/ieNieHus JOCTOBEPHOCTH MOJIYUEHHOTO Pe3yibTarta;

e CO3JaHUE YCJIOBHUU I Pa3BUTHA YMEHUM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU J1€ATEILHOCTH.

Ha usyuenue ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE IMepeyeHb J1abopaTOpPHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [EJaeT BBIOOP
poBeeHHs] J1abOpaTopHbIX pPabOT M OMBITOB € YYETOM MHIMBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIMXCS.



COJEPKXAHUE OBYUYEHUA

11 KITACC

Pa3znen 4. JaekrpoanHamMuka

Tema 3. Macnummnoe nose. I1eKmpoMazHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumonmeicTBUE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mnosie. BekTtop MarHUTHOM UWHAYKUMU. [IpuHOun cyneprno3uiuu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMH. KapTuHAa JWHHI MarHUTHOU
WHYKIWU TOJIS TOCTOSSHHBIX MarHUTOB.

MaruutHoe 10J€ NPOBOJHHMKA C TOKOM. KapTuHa JnWHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaACTUIBI
B OJIHOPOJIHOM MarHUTHOM mnoJje. Pabota cunbl Jlopenna.

SIBneHne anexkTpoMarHuTHOM WHAYKIUU. [IOTOK BekTOpa MAarHWTHOU
UHIYKIUU. ODJEKTPOJBIKYIAsl Cujla HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
nHaykunu @apanes.

BuxpeBoe nsnektpuueckoe 1ose. OJEKTPOIABMXKYIIAS CUJIAa HWHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS ITOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBJIEHME CAMOMHIYKIMHU. OJIEKTPOJBIXKYIAs Ccujia
CaMOWHIYKIIUH.

DHEpPrusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MArHUThbl, 3JEKTPOMArHUTBI, JJIEKTPOJABUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTULl, UHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIUA MATHUTHOTO TIOJISL.

B3aumoneiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIATA.

SIBrIeHME HIIEKTPOMArHUTHOU UHAYKLWH.



[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILEH CUIbl MHAYKIUU OT CKOPOCTH HW3MEHEHUS
MarHUTHOI'O MOTOKA.

SIBneHne caMOMHIyKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3y4yeHne MarHUTHOTO IOJISI KATYIIKU C TOKOM.

HccnenoBanue NeWCTBHS MOCTOSHHOIO MarHUTa Ha paMKy € TOKOM.

HccnenoBaHue sBJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHbLE KONEOAHUA

KonebGarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonnueckue xonebanus. Ilepuon, gyacrora, ammuMtyaa u Qaza KoJeOaHWM.
[IpyXuHHBIM MasTHUK. MaTreMaTH4eCKUM MasTHUK. Y PaBHEHHE TapMOHUYECKUX
koneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJIeOaHUS B
UJCATIBHOM KOJIEOATEIbHOM KOHTYpe. AHAIOrus MEXAy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHbIMU KosieOaHusiMu. Popmyna TomcoHa. 3akoH COXpaHEHHUs
SHEPrUH B UJICATHHOM KOJIE0aTEIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarounx KojeOaHUsAX. BrIHYX/IeHHbIE MEXaHHUECKHE
KoseOaHus. PezonaHnc. BbIHy X 1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[Tepemennblii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JACUCTBYIOIIEE 3HAYECHHE CUIIBI TOKa H
HaIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya u NOTPeOICHUE INEKTPUUECKOM
DHEPrUU. DKOJIOTMYECKHE PUCKHU NPU IIPOU3BOACTBE NIEKTpOdHEpruu. KymnbTypa
VICITOJIB30BAHUS AJIEKTPOIHEPTHH B [IOBCETHEBHON KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: JIIEKTPUYECKUU
3BOHOK, T'€HEPATOP NIEPEMEHHOTO TOKA, JMHUHU dJIEKTPOIIepeIay.

Llemoncmpayuu

HccnenoBaHue mapaMeTpoB KOJIEOATENbHOM cHUCTEMbl (IIPYXUHHBIA WIH
MaTEeMaTHYECKUN MasTHUK).

Hab6monenue 3aryxaronmx KojiebaHui.

HccnenoBanue cBOMCTB BBIHYKICHHbBIX KOJIeOaHUH.

Habmronenue pe3oHaHca.

CBOOOJHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HANPSKEHUS] OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUA.

Pe3onanc mnpum 1mocCienoBaTeNbHOM COEAUHEHHM PE3NUCTOpa, KaTyIIKH
VMHIYKTUBHOCTH U KOHAEHCATOPA.



Mojenb JIMHUY 3JIEKTPONEPENAYH.

Yuenuueckuiu sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre 3aBUCUMOCTH TIEPHOJAa MaJIbIX KOJICOAHUM T'py3a HA HUTH OT
JUTMHBI HUTU U MAcCChI Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEA0BATENBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTyIIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE 6OJIHbL

MexaHnueckrue BOJHBI, YCIOBUsA pacnpocTpaneHus. llepumoa. CkopocTh
pacrnpocTpaHeHuss W JJuHa BOJIHBL. [lomepeuHble W TPOJIOJIBHBIE BOJIHBI.
HUuTtepdepenims u nuPpaxkius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anexkrpoMarauTHol BosiHe. CBOMCTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTPa)KE€HUE, MPEJOMIICHUE, MOJspu3auus, AUPpaKius,
uaTepdepeHius. CKOpoCTh IEKTPOMATHUTHBIX BOJIH.

[ITkana 3n€KTPOMArHUTHBIX BOJH. [[prMeEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHUMDBI pagUOCBsI3U U TeNeBUACHUS. Panqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH CPEeJIbI.

TexHndeckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAasl JUArHOCTHKA B TEXHUKE W MENULMHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OOpa3zoBaHue U paCPOCTPAHEHUE MTONIEPEUHBIX U MPOJOIbHBIX BOJIH.

Konebmomeecs Teo Kak HCTOYHHK 3BYKa.

HabGmonenue otpaxxeHus U mpeIoMIICHUS MEXaHUYECKUX BOJTH.

Hab6mronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYI0H W
4acTOTOU KoJeOaHuH.

HUccnenoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJIH: OTpa)XEHHUE,
npesioMJIeHUE, Nosipu3anus, udpakius, uHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
oaHopoaHou cpexe. JIyd cBera. ToueuHbId HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zoOpaxkeHui B
IIJIOCKOM 3€pKaje.



[Tpenomnienue cBeta. 3aKOHBI MTPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIM yroa MOJHOIO
BHYTPEHHETO OTPAKECHUS.

HMucnepcust cBeta. CioXKHBIN cocTaB 0enoro ceta. LBer.

CobOuparomie W pacceuBaroniue JuH3bl. ToHkas nauH3a. DOKycHOE
paccTosiHUE U ONTHUYECKas cujaa TOHKOM juH3bl. [locTpoenune uzoOpakeHuil B
cOOMpAaIOIIUX U paccerBaOIIUX JHH3aX. DopMysa TOHKOW JHH3BL. Y BEJIUYCHHE,
JTaBaeMoe€ JIMH30M.

[Ipenenpl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. HWurepdepeniuss cBera. KorepeHTHblE HCTOYHUKHU.
YcnoBusi HaOMONEHUS MAaKCUMyMOB M MHHHMYMOB B HWHTEphEpPEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JludpakimonHas peméTka. YCJIOBHE HaOII0ICHUS
INIABHBIX ~MAakKCUMyMOB IIpM  IAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPAKIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE MNPHUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOI, TEJEeCKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS pEIIETKA, MOISIPOUS.

Llemoncmpayuu

[IpssMONIMHEWHOE pPaCIpOCTPAHEHUE, OTPAKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[lonHOE BHYyTpeHHEE OTpakeHUE. Moiesib CBETOBOAA.

HccnenoBanre CBONCTB U300pKEHUI B JTUH3AX.

Mopaenn MUKpOCKOIa, TEJIECKOIA.

Hab6mronenue natepdepenimm cpera.

HaGmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[lonyuyeHne cnekTpa ¢ MOMOIIBIO IPU3MBL.

[Tomryuenue ciekTpa ¢ MOMOIIbIO TU(DPAKINOHHON PEIIETKY.

Hab6mronenue nonspusamnum cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

W3mepeHne nokasaresis NpesioMIEeHUs CTEKIA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Hab6monenue qucnepcnun cBera.

Pa3znesn 6. OCHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEILHOCTH
['panunbl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsl
CIICLIMAIBHOM TEOPUU OTHOCHUTEJIIBHOCTH: HWHBAPUAHTHOCTH MOJYJSI CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUII OTHOCUTEIBHOCTH DWHINTENHA.



OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHeprusi 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBIL.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIbI. DHEPIHs
IIOKOS.

Paznen 7. KBantoBasi pusuka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU
®dotonbl. ®opmyna [1nanka cBa3u SHEprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMIYJbC (POTOHA.
OtkpriTre u uccnenoBanue Gororpdexra. OnwiTel A. I'. CtoneroBa. 3aKOHBI

dbororddexra. Ypasuenue ODuiHiTeHa 15 doToddderra. «KpacHas rpanuiiay
dboTtoarddexra.

JlaBnienne cBera. OnbiThl I1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudecknue yCTpONCTBA W MPAKTHYECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboToIaTYMK, CoJIHEUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeMHETO (poTodddekTa.

CBeToaunon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesHUIO 0-9aCTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nydenune u mnoriomeHue
(GOTOHOB TpU MEpexojie aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumbl
cnekTpoB. CHeKTp ypOBHEM 3HEprUM aToMa BOJOPOA.

BonnoBele cBoiicTBa yactuu. Bonnel ne bpoinsa. KopnyckynsspHO-BOJIHOBOM
JTyau3M.

CroHTaHHOE ¥ BBIHYXACHHOE U3ITyUYCHHE.

TexHuueckue YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Llemoncmpayuu

Mopens onbita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI Ja3epa.

HabGnrogenue inHeHyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomoi

Hab6mtonenue nuaeitgaToro crekrpa.

Tema 3. Amomnoe aopo



OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs siapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocTasa
panuoakTuBHOrO wu3iMydeHus. CBoiictBa anbga-, Oera-, ramMma-H3ITy4CHHS.
BinsiHME paguoaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTkpbITHE TIPOTOHA W HeWTpoHa. HykionHas monenb snapa ['eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M3otomsl.

Anbda-pacnaa. OJEKTPOHHBIM H TO3UTPOHHBIA Oera-pacnaa. [amma-
U3JIydeHHe. 3aKOH PaJMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B sifipe. A aepHble cuibl. Jledekt maccsl sapa.

Snepnbie peakuuu. JleneHne u CUHTES sAEp.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl M TEPCHIEKTUBHI
SJIEPHOM SHEPreTUKU. DKOJIOTHYECKHUE ACTIEKTHI SIIEPHON SHEPTETHKU.

OneMeHTapHble yacTulbl. OTKpBITHE TTO3UTPOHA.

MeToabl HaOJIIOIEHUS U PETMCTPALIUH 2JIEMEHTAPHBIX YaCTHULL.

dynaameHTanpHble B3auMOeicTB. EqMHCTBO (pn3nueckoil KapTUHBI MHUpa.

TexHuyeckue yCTpOMCTBA M IIPAKTHUYECKOE NMPUMEHEHUE: NO3UMETpP, Kamepa
Bunbcona, sinepHblil peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CuéTYnK MOHU3HUPYIOLIUX YaCTHULL.

Yuenuueckuiu sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3Buths actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aACTPOHOMHH.

Bun 3Bé3gHoro Heba. Co3Be3nus, Sipkue 3BE3/bI, IUIAHETHI, UX BHJIUMOE
JBH>KEHUE.

ConHeuHas cucrema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuwk sHeprun CoJiHIA U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTbY». 3BE3/bI TJIABHOW IIOCJIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBbY» JUIsl 3BE3J TJIABHOM IMOCJIEAOBATEIBbHOCTU. BHYTpeHHEe cTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoJtonnu CoJiHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mineunsiii [Tyte — nHama ['amaktuka. [lonoxkenue u aBwkeHue CoyHUA B
[Namaktrke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpPHBIE ABIPHI B AIpAX
TJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE N3ydeHHE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.



Hepeménusie mpo6iaeMbl aCTpPOHOMUMU.

Vuenuueckue nabnooenus

HaGmronenuss HeBOOPYKEHHBIM TJIa30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPUIIOKEHUHN JJIs ONPEENICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JlaTy: OCHOBHBbIE c03Be3/11s CEBEpHOT0 NOIyHIapus U IPKUE 3BE3/IbI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilytu.

O0o01marnee NOBTOpeHUe

Ponp ¢u3ukm u acTpoHOMMM B HKOHOMUYECKOM, TEXHOJOIMUYECKOM,
COLIMAJIbHOW M 3TUYECKON cepax AesTeIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
U aCTPOHOMMH B COBPEMEHHOU HayYHOW KapTHHE MUpa, poJib (PU3NUECKON TeOpUn
B (QOpPMHUPOBAHMU TPEACTABICHUH O (U3MUECKOW KapTUHE MHpaA, MECTO
¢bu3znyecKoil KapTUHBI MUpPa B OOILIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
NPEICTaBICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢gusuku 0a3oBoro ypoBHs B 11 kiacce ocyIiecTBisiercs ¢
y4€TOM COJEpPKATENbHBIX MEXIIPEIMETHBIX CBSA3€M C KypcaMu MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: sIBJICHUE, HAay4yHbId (pakT, runoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOeHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: peumieHWEe CHCTEMBbl YPaBHEHW, TPUTOHOMETPUUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJECTBO, BEKTOPHl M UX NPOEKLUUU HAa OCU KOOpPJAUHAT, CIIO)KEHHE BEKTOPOB,
IPOU3BOJHBIE DJIEMEHTAPHBIX (YHKUMH, NPU3HAKUA MOA0OMSI TPEYroJbHUKOB,
oTpezieNieHue IIOIAIH MIOCKUX GUryp u o0bEma Te.

buonocus: snekrpuyeckue SBICHUS B JKUBOW MPUPOJE, KojebaTerabHbIE
JBUKEHMSI B )KMBOM IPHUPOJIE, ONITUYECKUE SIBJIEHUS B )KMBOW IpHUpOJE, AeHCTBHE
pazanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: cTpo€HUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAst CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMsI KPUCTAJUIMYECKON pEIIETKH, CHEKTPabHBIMI
aHaJIn3.

l'eocpagpua: MarHuTHble TIOJKOCA 3€MJIM, 3aJ€KM MarHuTHBIX Py,
(doTochEMKA 36MHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIIETPSICEHUH.

Texnonocusi: TUHUM BJEKTpOIEpenad, TeHepaTop MEepPEeMEHHOro TOKa,
AIIEKTPOJIBUraTeNlb, MHAYKIIMOHHASA TM€4Yb, pajap, pPaJuONPUEMHUK, TEIEBU3O0D,
aHnTeHHa, TenegoH, CBY-meub, MpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJIHE4Has OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOTO Tpenmera «®Du3nMka» Ha YPOBHE CpPEIHEro OOIIeTro
obOpa3oBaHusi (0a30BBIN YPOBEHb) JOJDKHO O0ECHEUYUTH JOCTHXKEHHUE CIETYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro npeamera «Ou3nka» AOJKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIIUXCA PYKOBOACTBOBATHCS
cOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINi, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKJICHHH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITa U ONbITA JEATEIIBHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIMUTATENBHOU ESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX EHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUU B 00pa30BaTeILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICHCTBOBATH C COI[UATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2)IaTPUOTHYECKOTO BOCIIUTAHMS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJAHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE€ OTHOWIEHHWE K TOCYJApPCTBEHHBIM CHMBOJAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yX0OBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JESTEIIbHOCTH YYEHOT0;

OCO3HAaHME JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOIO OyAyIIEro;

4)3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuero (pu3ndyeckoil Hayke;



S)Tpy10BOro BOCIMTAHMS:

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccroHANIbHON NeATEIbHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpLIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peann3o0BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6)3K010rH4eCcKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYPBl, OCO3HaHHE TIJ100aJIbHOTIO
XapakTepa 3KOJOTHYECKHUX MpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUIA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH OKOJOTMYECKOM HAaNpaBIEHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7)IIeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

OCO3HAHME LIEHHOCTHM HAay4YHOM JEITENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHus  (QU3MKM  OCYLIECTBJISATH  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jiornyeckue aeiicTBUA:
CaMOCTOSAITENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEIATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pazpabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ y4€TOM aHaju3a HWMEIOUIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIIBHOCTh, OICHUBATh COOTBETCTBUE PE3YIHTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIONHATH pabOTy B YCIOBHUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaTeIbCKHe JeMCTBUS:
BJIaJICTh HAYYHON TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHSTHUSMH U METOJAMHU
(bu3nYECKO HAYKH;



BJIa/IE€Th HABBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOEKTHON AESTeIbHOCTH
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY MOUCKY
METOJIOB pelIeHHs 3ahau (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB TTO3HAHUS;

BJIAQJIeTh BUJAMH JICATEIBHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIpPEeTalluy, MPeoOpa30oBaHUI0 U MPUMEHEHMIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM UMCJIE MPHU CO3JJaHUM YUeOHBIX TPOEKTOB B 001aCTU (DU3HKHY;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUNOTE3y €€ pEeIIeHUS, HAXOIUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXIACHUM, 3a]1aBaTh MApaMETPhl M KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHHWs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynmpoBaTh COOCTBEHHBIE 3a7adud B 0Opa30BATEIBHOM
JeSITEIbHOCTH, B TOM YHUCJIE€ IPU U3YYCHUH (DUBHKY;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETb TEPEHOCUTh 3HAaHUSA MO (HU3UKE B MPAKTUUYECKYI0 00JacTb
KU3HECATCIILHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMH TMOJYYCHHUS WH(POPMAIUU (PU3NIECKOTO COACPKAHHS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISTh IOUCK, aHAIU3,
CUCTEMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUU Pa3IUYHBIX BUAOB U (OpM
IpeCTaBICHNS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITHH;

UCTIONb30BaTh  CpeACTBAa  WHQPOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3amady  C coOmofeHrEeM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TMacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, TMPaBOBbIX W  JTHUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€301aCHOCTH;

CO3/MaBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUS B PpasIUYHbIX (opmarax c
yu€TOM Ha3zHaYeHUsI HHPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATIbHYIO
(dbopMy mpeAcTaBIEHUS U BU3yalU3alllu.

KoMMyHHKATHBHBIE YHHBePCcaIbHbIe YieOHbI€e 1eliCTBHUS:
OCYIIECTBISATH 00IIEHNEe HA yPOKax (PU3UKU U BO BHEYPOUHOU JIEATETHLHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDIMKTHBIX CHUTyallud W CMSTYaTh
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIB30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HMCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI;

BBIOMpaTh TEMATUKy W METOJbI COBMECTHBIX IEHCTBHH C Y4ETOM O0OIINX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;

NpPUHUMATh TEJIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBIBATh U
KOOPJAMHHUPOBATh JEUCTBUS MO €€ IOCTH)KCHHIO: COCTaBJATh IUIAH JCHCTBUH,
pacmpenensaTh poiad C y4€TOM MHEHUH YYacTHUKOB, OOCYXIAaTh pPe3yJbTaThl
COBMECTHOH padoTHI;

OIICHMBATh KA4eCTBO CBOETO BKJIaJa M KaXJAOTO0 YYaCTHHMKA KOMAaHIbI B
o0t pe3ynbTar 1o pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraT HOBBIE TIPOCKTHI, OIEHWBATh HWJEH C TMO3WIMU HOBHU3HHI,
OpPUTHHAIILHOCTH, IPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBIISATh MO3HABATENbHYIO AESATENBHOCTh B 00JIaCTH
(U3MKM MU aCTPOHOMMHM, BBIABIATH MNPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PAcYETHBIX M KadeCTBEHHBIX
3a]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacIupsATh paMKH y4eOHOTO NMpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHUH;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpPOBaTh €ro, OpaTb Ha cedd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M TMPOSIBICHUIO JPyAMLIMHM B oO0JacTu
(U3MKH, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAa/JE€Th  HABBIKAMU  I[I03HABAaTEIbHOM  peQiieKcMM KakK  OCO3HAHHUSA
COBEPIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB H
OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI PEPIIEKCHH ISl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TPUHUMATh PEIICHUS MO WX
CHIDKEHHIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIu3e pPe3yJbTaTOB
JeSITEIBHOCTH,

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJOCTATKU M TOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIM3€ pPe3yJbTaTOB
JeSITENIbHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIMOKH.

B mporecce mocTmKeHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEAHEro oOIero o0pa3oBaHUs Yy OOydarolIuxcs
COBEpUICHCTBYETCS IMOLIMOHAIIbHBIN WHTEJUICKT, MIPEAOIaTr AFO A
c(OpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CTIOCOOHOCTh MOHUMATh CBOE SMOITMOHAIILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOHN AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B CE0€;

CaMOpEryJIMpPOBaHMs, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHHE MPUHUMATb
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
IMOILIMOHAIBHBIM H3MEHEHHSIM U MTPOSIBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K TOCTIKEHUIO eI U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HCXOJS W3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
IPYTHX, YYUTHIBATh €r0 TMpPH OCYIIECTBICHUH OOIIEHHs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIIECHUS
C AIPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peraTh KOHQIHKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K konHimy oOyuenus B 11 Kiacce npeaMmeTHblE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (pu3uku B (popmMupoBaHUH
COBPEMEHHOM HAy4yHOM KapTHHBI MHMpA, B Pa3BUTHM COBPEMEHHOW TEXHHUKU H
TE€XHOJIOTHH, B IMPAKTUYECKOW JEATEIBHOCTH JIIOJEH, LEIOCTHOCTh M E€IUHCTBO
(bu3nYeCKOi KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIM IEKTPUUECKUM 3apsll, JIyd CBETa, TOUCUHBIM UCTOYHMK CBETA, SACpHas
MOJIeJb aTOMa, HYKJIOHHAs MOJIE€JIb aTOMHOIO siipa MPH PEIIEHUU (PU3NIECKUX
3az1ad;



pacro3HaBaTh (pU3NUECKHe SIBICHUS (POLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHN U KBAHTOBOW (DPU3UKH: IIEKTPUUYECKAsi POBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBHUS TOKa, B3aUMOJCHCTBHE
MAarHuTOB, OJJIEKTPOMArHUTHAs WHIYKIUs, ACHCTBHE MArHUTHOTO TIOJIS Ha
NPOBOJAHUK C TOKOM M JBIDKYIIUWCS 3apsl, JIEKTPOMAarHUTHBIC KOJeOaHUA U
BOJIHBI, MPSIMOJIMHEHHOE pAacIpOCTpaHEHHE CBETa, OTPaKeHUE, MPEIOMIICHHE,
uHTepdepennyss, audpakuus W TOJNAPU3ALUS  CBETa, JTUCHEPCUs CBETa,
dboTtoanekTpudeckuii 3ghext (poTodrddhexT), CBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JMHEHYaToro CHeKTpa aToMa BOAOPOAA, €CTEeCTBEHHass M HCKYCCTBEHHAs

PaauOaKTUBHOCTD;
ONKCHIBaTh W3YUYEHHBIE CBOKCTBA BELIECTBA (DJEKTPUYECKHE, MArHUTHBIE,
ONTHYECKUE,  DIIEKTPUYECKYHD  NPOBOJUMOCTb  pPAa3jIMYHBIX  Cpel) |

ANIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI), HCHOJB3Ys (U3NUECKHE BEITUYMHBL:
AIIEKTPUUYECKUI 3apsill, CHJIa TOKa, DJEKTPUYECKOE HANpSHKEHHE, AJIEKTPHUECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIIAs cuiia, paboTa TOKa,
UHAYKIHST MarHUTHOTO TOJs, cuia Amriepa, cuia JlopeHia, MHIYKTUBHOCTD
KaTyIIKH, DHEPrHsl AJIEKTPUYECKOTO M MAarHUTHOTO IOJEH, MEePUOJ U YacToTa
KosebaHuii B KojeOaTeNbHOM KOHTYype, 3apsi M cuja TOKa B IpoLecce
rapMOHUYECKHUX JJIEKTPOMAarHUTHBIX KoJjeOaHUi, (OKYyCHOE pacCTOSHUE U
ONTHYECKAas CHUJa JMH3bI, MPU OMUCAHUHM MPABWIBHO TPAKTOBATh (HU3MUYECKUN
CMBICIT HCHOJB3yEMBIX BEJIWYMH, HUX OOO3HAYEHUS W €AMHHUIIbI, YKa3bIBaTh
dopMysbl, CBS3BIBAIOIIME JAHHYIO (HU3MYECKYI0 BEJIMYMHY C JIPYTHMHU
BEJIMYMHAMU;

ONHMCHIBATh M3YYCHHbIE€ KBAHTOBBIC SIBJICHHUA M NPOIECCHI, HCIOJIb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOJIypaciaja, SHEPTUus CBA3H
aTOMHBIX S1ep, NpU ONUCAHUM MPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCTIOJIb3YEMBIX BEJIMYWH, MX OOO3HA4YeHHS M EIWHUIIbI, YKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JPYTUMHU BEIMYHMHAMH,
BBIUUCIIATH 3HAaUCHHE (PM3MUECKOI BEIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (pu3nueckue
3aKOHBI U TMPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEOBATEIBHOTO U MapajlIeIbHOTO
COEJIMHEHUSI TPOBOJHUKOB, 3akoH JDxoyns—JleHna, 3aKoH 3JIEKTPOMAarHUTHOM
UHAYKLHH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUs
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHHEe DiHmTeiiHa a1 (oTtorddekra,
3aKOH COXpAaHEHMs HSHEPIrud, 3aKOH COXPAHEHUS HMIIYJIbCA, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsia, 3aKOH COXPAaHEHHs] MAacCOBOTO YMCia, MOCTynaTel bopa,
3aKOH PaJMOaKTUBHOTO pacmaja, Ipy 3TOM pa3inyaTh CIOBECHYIO (POPMYITHUPOBKY



3aKOHA, €ro MaTeMaTUYeCKOE BBIPpAKEHHWE M YCJIOBHUA (TpaHUIBI, OOJIACTH)
IPUMEHUMOCTH;

OTIpE/IEIIATh HAIMPAaBJICHNE BEKTOPa MHAYKLIUNA MarHUTHOTO TOJISI IPOBOIHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHua;

CTPOUTHh W ONHCHIBATh H300pAKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTHl TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: TMPU ITOM
dbopmynupoBaTh TpobiieMy/3aqadyy M THUIOTE3y Y4eOHOro JKCIEPUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOI0 O0OpYIOBaHMS, MPOBOAUTH OMBIT WU
(dbopMyIupOBaTh BHIBOIBI;

OCYIIECTBIISITh MPSMBIE U KOCBEHHbIE U3MEPEHUs (PU3HUECKUX BEIUYUH, MIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHHUsS W HCIOJIb30BaTh U3BECTHBIC
METO/Ibl OLICHKU MOTPEITHOCTENH U3MEPEHMUI;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpsIMBIX  M3MEPEHH: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBHUCHUMOCTH (DPM3MUYECKUX BEJIMYMH B BUAE TAOJIHIl U
rpaduKoB, eNaTh BHIBOABI MO pe3yabTaTaM UCCIIEA0BAHMS;

coOmroiaTh MpaBuiia 0€301acHOro TpyJa MpU MPOBEIECHUU UCCIEIOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W MPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIIOJNB3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BbIOHUpaTh (PU3UYECKYIO MOJEIb, BBIIEIATh (PU3UUECKHE BEIUYUHBI U (POPMYJIBI,
HEOOXOUMbIEe N7l €€ pelIeHUs, MPOBOAUTH Pacué€Thl M OIICHUBATh PEATbHOCTDH
MOJIy4YeHHOTO 3HAYeHUS (PU3HUECKOUN BEJIMYUHBI;

pelaTh KaueCTBEHHbIE 3aJa4l: BHICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
LEMNOYKY PACCYXKAEHHUW C ONOPOM HA M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBpPEMEHHbBIC
MH(OPMAIMOHHBIE TEXHOJIOTUH JIS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU
U TPEACTABJICHUS YU4EOHOW U HAYYHO-MOMYJIIPHON MHGOpPMAIINH, MTOJTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

OOBSACHATH MPUHIMMBI JEUCTBUS MAIMH, MNPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCMOJIb30BAHMS B MOBCEIHEBHOU
KU3HH,



MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B DPA3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
U1 obecnieueHrs 6€30MacHOCTH MPU O0palleHUur ¢ MpuOoOpaMu U TEXHUUYECKUMHU
YCTPOWCTBAMH, NIJIi COXPAHECHUS 3IOPOBbSI M COOJIIOJIEHUS HOPM DKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeIE;

paboTatb B TpYIINE C BHIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PpabOTy TPYIIbl, PalMOHAIBHO paCHpEeAeNiaTh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENBHOCTh B HECTAHIAPTHBIX CUTYyaIlUsX, aJI€KBAaTHO OLEHUBATH
BKJIJT KQXKJOTO M3 YYaCTHUKOB TPYIIIHI B PEIICHUE pacCMaTpUBAeMON TIPOOIEMBI.
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N KosaunyecTBouyacon DJIeKTPOHHbIE
- HaumeHoBaHMepasaejioB u (undgposbie)
n/ Bcer  Konrtpoabubiepador Ilpakrudeckumepador
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Paznen 1.2JIEKTPOAUHAMHUKA
L1 MarsuTtHoeroze. 1 | 3 bubnunorexa [IOK
' DNEeKTpOMarHUTHASUHTYKIIHS https://m.edsoo.ru/7f41c97¢c
Nroronopazneny 11
Pa3znen 2.KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKkue u 9 1 bubnuoTexa [{OK
' 3JIEKTPOMAr HUTHBIEKOJICOaHUs https://m.edsoo.ru/7f41c97¢c
5 MexaHu4ecKue u 5 | bubnunorexa [IOK
) 3IIEKTPOMArHU THBIEBOJHBI https://m.edsoo.ru/7f41c97¢c
bubnunorexa [IOK
23 Ok 10 3 https://m.edsoo.ru/7f41¢97¢
Hroronopazneny 24
Paznea 3.0CHOBBI CIIEIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
31 OcHoBBICTIEIIUATBHOUTEOPUUOTHOCUTEILHO 4 | bubnmoreka [JOK
' CTH https://m.edsoo.ru/7f41c97¢c
Nroronopazneny 4
Paznen 4 KBAHTOBAS ®PU3UKA
N but6mmoreka [IOK
4.1 DJIeMEHTHIKBAHTOBOMONITUKHU 6 hitps://m.cdsoo.ru/Tf41c97c
4.2 Crpoenuearoma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOES PO

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

Nroronopazneny

15

Paznea 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTHIACTPOHOMHUU U aCTPOPU3UKH 7 bubmorexa OK
’ P P https://m.edsoo.ru/7f41¢97¢
Hroronopazneny 7
Pa3nea 6.0OBOBIIAIOLIEE IOBTOPEHUE
but6mmoreka [IOK
6.1 OoobmaiomeenosToperie 4 https://m.edsoo.ru/7f41¢97¢
Nroronopazneny 4
PesepBHOEBpEeMs 3
OBIEE KOJIMYECTBO YACOB I10 68
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