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MOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN U TpeOOBaHUU K pe3ylibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammbl, mnpeacTaBieHHbXx B OI'OC
COO, a Ttakxke c yuy€roM deaepanbHON pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUMA TpenojiaBaHus yuyeOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHMu3alusIX Poccuiickoin denepanuu, peATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBbI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromuxcs 10—11 kmacco npu o0yueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO TMOJX0/1A.
[Tporpamma no ¢usuke coorBeTcTBYET TpedoBaHusiM GI'OC COO K rmiaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM H METAMPEIMETHBIM pe3ybTaTaM OOyYEHHsI, a TAKKe
YUYUTBIBAET HEOOXOIUMOCTh peah3aIliil MEXIPEIMETHBIX CBs3eH (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYCOHBIMH TIpeIMETaMu. B Hell onpenemnsitoTcs OCHOBHBIE
1EeIM u3ydeHus: GU3MKU Ha YpPOBHE CPEAHEro 00111ero o0pa3oBaHusl, MIaHUPYEMbIe
pe3yabTaThl  OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMbIE PE3YJIbTATHl OCBOCHUS Kypca PU3UKK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera « Ou3nkay mo rojgaMm 00ydyeHusl.

dusuka Kak Hayka O HauOosee OOIIMX 3aKOHAX TMPHUPOABI, BBHICTyMas B
KayecTBE y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3y IO
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3YYaeMBbIX XHMHEH, OHOJIOTHEMH,
busnueckoir reorpadmeir u actpoHommert. lcmonmp3oBaHWE W AKTUBHOE
npUMEHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B c(hepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEPHUAJIOB C 3aJaHHBIMH CBOMCTBAMHM U Apyrux. M3yueHue
(bU3UKKM BHOCUT OCHOBHOM BKJIa/1 B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydJaromuxcsi, B (HOpMUpPOBaHHE yMEHUN MPUMEHSATh HAYYHBIA METO
MO3HAHUS MPU BBITIOJHEHUU UMU Y4EOHBIX UCCIIEIOBAaHUMH.

B ocHOBY Kypca ¢pusuku 1151 ypoBHSI CpeJIHEro o01ero o0pa3zoBaHus MOJ0KEH
PAI Uael, KOTOPBhIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HUKHU.



Hoes eenepanuzayuu. B coOTBETCTBUM € HEW MaTepuan Kypca (HU3HKU
o0beMHEH BOKPYr (u3nueckux Teopuid. Bemymmm B Kypce sBisercs
(dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3NYEeCKOM HayKH, OCMBICICHHE CBA3H Pa3BUTUS
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPAaBCTBEHHBIMU
Y DKOJIOTUYECKUMHU MPOoOIeMaMH.

Hoes npuxnaonou nanpaesnennocmu. Kypce duzuku nmpenoiaraet 3HakoMCTBO
C IIMPOKUM KPYroM TE€XHMUYECKHUX U TEXHOJIOTMUECKUX MPHIOKEHUH N3y4YEHHBIX
TEOPUH U 3aKOHOB.

Hoesa oskonocuzayuu peanusyeTcs TOCPEACTBOM BBEICHHUS AJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJIOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PAa3BUTHEM TEXHUKHM U TEXHOJOIHH, a TakkKe 00CYyXIACHUA
npo6JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAMHU Kypca (PU3MKU HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus SABIAIOTCSA (pusmueckue Teopuu (PopMUPOBAHUE TPEICTABICHUNA O
CTPYKTyp€ IOCTPOEHUsl (PU3HUECKON TEOPUH, POIH (PyHAAMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IIPEJICTABICHUSX O IIPUPOJIE, IPAHULIAX IPUMEHUMOCTH
TEOpUH, JIJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PU3UMKH peallu3yeTcsl MpPexae
BCEro 3a CYET OPraHU3alUU 3KCIEPUMEHTAIBHON JESTEbHOCTH O0YyYaroUIUXCs.
Jli1g 6a30BOro ypoBHS Kypca PU3UKH — 3TO UCIOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00PaTOPHBIX padOT, KOTOPHIE B IPOrpaAMMeE
no ¢u3nKe OObEIUHEHBI B OOLIMI CIHCOK YYCHHUECKHUX MPAKTUYECKHUX pPadoT.
Boigenenne B yka3aHHOM mepedyHe JabopaTOpHBIX pPadOT, MPOBOAMMBIX JUIS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIETCA yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJsl U3 OCOOEHHOCTEN IUIAaHUPOBAaHUS W OCHAIlleHUs KaOuHera (pusuku. Ilpu
3TOM OOEcreunBaeTcsi OBJAJACHHE OOYYAIOUIMMHCS yMEHHMSIMH IPOBOAMTH
KOCBEHHBIE HM3MEPEHHUs, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB O MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonblioe BHUMaHKE yIEIs€TCs PELICHNIO paCUE€THBIX U KAUECTBEHHBIX 3a]1a4.
ITpu 3TOM AJIs pacu€THBIX 3aJa4 IPUOPUTETOM SIBJISFOTCS 337a4u C SBHO 33JJaHHOU
¢usznyeckoil MoOzeNnpl0, MO3BOJIAIONIMNE NPUMEHATh W3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U WHTETpUpPYs 3HAHUS U3
pasHbIX pa3zaenoB. [lid KaueCTBEHHBIX 3a7ad IPUOPUTETOM SBIIIOTCS 3a/laHusl Ha
0OBsICHEHHE MpPOTEKaHUA (U3NUYECKUX SBJICHUH M NIPOLECCOB B OKpYy)Karollen
AKU3HU, TpeOyroue BbIOOpa (U3NYECKOM MOJEAM MJI1 CUTyalud IPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cooterctBum ¢ TpedoBanusimu @I'OC COO k MaTepraibHO-TEXHHUECKOMY
obecrnieueHnI0 yuyeOHOro mpouecca 0a30BbI ypOBEeHb Kypca (PU3MKH HA YPOBHE
cpemHero o6mero 0o0pa3oBaHWS OJDKEH HM3Yy4aThCsl B YCIOBHSIX TPEIMETHOTO
KaOuHeTa (PU3MKH WM B YCIOBUSX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAyYHOTr0 IukKiIa. B kabuHere GU3UKH JODKHO OBITH HEOOXOIUMOE
JabopaTopHoe O0OOpyJIOBaHUE ISl BBIMIOJHEHUS YKAa3aHHBIX B TPOrpaMMme TI0
br3MKe yUCHUYECKUX MPAKTUUECKUX PabOT M IEMOHCTPAIMOHHOE 000pYTI0BaHNE.

JlemMoHCcTpanoHHOE  000pyIoBaHWe (QOPMHUPYETCSI B COOTBETCTBHUH  C
NPUHIIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U  OOECHEeYMBAET IOCTAHOBKY
NEPEUUCIICHHBIX B TIporpaMMe 1o (U3WKE KIIOUEBBIX JEMOHCTpAIUi is
WCCJICMOBAHMUSI  WM3Y4Yae€MbIX  SIBIEHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMECHEHUH.

JlabopatopHoe o00OpyAOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dbopMupyeTcss B BHJIC TEMAaTUYSCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKne KOMIUICKTHI
71a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU QHAJIIOTOBBIX M IU(POBBIX MPUOOPOB, & TaKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPHH.

OCHOBHBIMU TIETISIMU U3Y4YCHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

e (opmupoBaHme wuHTEpeca W CTPEMJICHUS OOYYAIOMIMXCS K HAyIYHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPUYCCKUX
CIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (popMHUpOBaHHE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

e (opmMupoBaHHE HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHUsI OCHOB
CTPOCHUS MaTepuu U QyHAAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (dopMmupoBaHWE YMEHHH OOBSICHATH SBICHUS C HCIOJIH30BAaHHEM
du3nYECKUX 3HAHUIA U HAYYHBIX JI0KAa3aTeIbCTB;

e (opmupoBaHMe TpeNCTAaBICHUNA O POIM (PUMKHU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTimkeHne dTUX TieNield 00eCTICUMBACTCSl PEIICHUEM CIEAYIOINX 3a/1a4d B

nporecce u3yueHus Kypca GU3NKN Ha ypPOBHE CPEHETO 00IIero 0opa3oBaHus:

e MpUOOpETEHHE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKIIOYAsS MEXaHUKy, MOJICKYJSIpHYIO (U3HUKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY M 3JIEMEHTHI aCTPOPU3UKHY;

e (dopMupoBaHWE YMEHHMH TPUMEHATH TEOPETHUECKHWE 3HAHUS IS
oObsicHEeHUST (PHU3UYECKUX SBICHUA B TPUPOJAE © IS TPUHATHA
MPAKTHYECKUX PEIICHHUI B MOBCEAHEBHOMN KU3HH,



e OCBOCHHE CMOCOOOB pEHICHHS pa3IUYHbIX 3a7ad C SIBHO 3aJlaHHOM
duznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOUIMX CAMOCTOSTEIbHOE
co3fanue (HPU3NUECKON MOJIENH, aICKBAaTHOW yCIIOBUSM 3a1a4H;

e TMOHMMaHUE€ (U3MYECKUX OCHOB M MPUHIUIIOB JAECUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMUSHUS HAa OKPYKAIOULYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEIbHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHaJIM3a W HHTeprpeTanuud MHGOpMaIii,
onpeeseHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTarta;

e CO3JIaHME YCJIOBHM AJisi pa3BUTHS YMEHUH MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenue ¢usuku (6a30Bblii ypOBeHb) Ha ypOBHE CPEIHErO OOIIETo
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEJ0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMMe Mo (U3MKE IMepeueHb J1abOpaTOPHBIX H
IPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHTENb J€JaeT BbIOOp
IpOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAMBHIYaIbHBIX
0COOEHHOCTEH 00yYarOIIUXCS.



11 KIIACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. I1eKmMpoOMAzZHUMHAA UHOYKYUSA

ITocTossHHBIE MarHUTHI. B3anMoeicTBHE MOCTOSHHBIX MArHUTOB. MarHuTHoe
noje. Bektop MmaruutHOM MHAYKIUU. [[pyHIUN Cyneprio3suiiui MarHUTHBIX MOJIEH.
Jluauum MarHuTHOM uWHAyKuuMH. KapThHa JIHMHUNA MarHUTHOW HHAYKUMM TIOJIS
MOCTOSIHHBIX MarHUTOB.

MarautHOe T1OJIe MNPOBOJHMKA C TOKOM. KapThHa nuHWUNA WHAYKIUU
MAarHUTHOTO TOJSl JIJIMHHOTO MPSIMOrO IMPOBOJHHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HaIlpaBJICHUE.

Cuna Jlopenua, €€ MOly/ib U HanpaBiieHUE. J[BUKEHHUE 3apsSyKEHHOM YaCTHIbI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cuisl Jlopenia.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
UHIYKIUU. ODJIEKTPOJBIKYILAs CUJda HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »snekTpuyeckoe moJie. DJEKTPOABIXKYIAS Cuila HUHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[TpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBJIEHHE CAMOMHIYKIMHU. OJEKTPOJBIXKYILAs  CHJa
CaMOUHIYKIIUU.

DHEeprus MarHuTHOTO TOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUTATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTULl, UHIYKIWOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIUW MAarHATHOTO TIOJIS.

BzaumopeiicTBre AByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jencrue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUIIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHuTHOTO ITOTOKA.



SIBneHre cCaMOUHIYKIIUH.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue 1edCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.
HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW MHYKIIUU.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbBIE KONE€OAHUS

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMUYECKHE  KOJIEOAHUSI.
["apmonnueckue xonebanus. Ilepuosa, wacrora, ammumryaa u Qaza KoJeOaHUIA.
[IpyXuHHBIN MasTHUK. MaTreMaTU4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KoJieOaHUsI B
UJCATbHOM KOJEeOaTeIbHOM KOHTYpe. AHAJOTUSl MEXIy MEXaHHYECKUMH U
AIIEKTPOMArHUTHBIMU KoneOanusimu. @Dopmyna TomcoHa. 3akOoH COXpaHEHUs
SHEPrUH B UJICATHHOM KOJIE0ATEIbHOM KOHTYDE.

[IpeacraBienue o 3aryxaromux KoyueOaHUsAX. BbIHYX/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXI€HHBIE 2JIEKTPOMArHUTHbIE KOJICOaHUsI.

[lepemennbiii  TOK. CUHYCOHMJANbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYAHOE W JCHUCTBYIOLIEE 3HAYEHHUE CHJIBI TOKA H
HaIpsKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U MOTpeOICHUE IEKTPUUECKON
DHEPIUM. DKOJIOTUYECKHE PUCKHU IPU MPOU3BOJACTBE ANEKTpodHEprun. KynbTypa
VCIIOJIb30BaHUs DJIEKTPOIHEPI U B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIlepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KOJeOATENbHONW CHUCTEMBI (MPYKUHHBIA WA
MaTeMaTUYECKUI MasTHHK).

Habmonenue 3atyxaronmx KojaeOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUM.

HabGnronenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) J1JIs
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu moCienoOBaTENbHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojenb JIMHUY 3IIEKTPONEPENAYN.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi



HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpys3a.

HccnenoBaHue MepeMEHHOT0 TOKA B LIETH U3 MTOCJIEI0BATEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyLIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbBIE 60JIHbL

Mexanudeckue BOJIHBI, ycioOBHsS pacnpoctpaHeHus. llepuon. Ckopoctb
pacnpocTpaHeHusT W JyMHA BOJHBL. [lonmepedHble W MPOJIOJIBHBIE BOJIHBI.
NnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

OJNIEKTPOMAarHUTHBIC BOJIHBI. Y CJIOBHSI M3JIy4YEHMs DJIEKTPOMATHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPaXKeHHE, MPEIOMIICHHUE, MOJsIpU3aus, Audpakuus,
uHTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuaAcHusA. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH Cpe/Ibl.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MY3bIKAJIBHbIE
WHCTPYMEHTHI, YJIbTPa3ByKOBas IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pazap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOJOJIbHBIX BOJH.

KoneOmnromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habroienue oTpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakiiuy MEXaHUIECKUX BOJTH.

3BYKOBOI1 pE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KOJieOaHU.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIIEHUE,
noJsipu3anus, tudpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomerpuyeckas ontuka. [IpsAMOIMHENHOE pacHpOCTpaHEHHE CBETa B
OJHOpOHOM cpene. JIyu cBeta. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenne nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[TpenomiieHue cBeTa. 3aKOHBI ITPETOMIIEHUS cBeTa. AOCOIIOTHBIN OKa3aTelb
npenomieHus. [lonmHoe BHyTpeHHee orpaxkenue. [IpenenbHbId yroa IOJHOIO
BHYTPEHHETO OTPaXKCHUS.

Hucnepcus ceeta. CroxxHbIil cocTaB 6enoro cBera. Ler.



Cobuparoniue 1 paccenBaroniue TMH3bL. ToHKas JT1uH3a. DOKYCHOE pacCTOSIHHUE
U ONTUYECKasi CHiia TOHKOW JHuH3BL [locTpoeHne n3obpaxeHuii B coOMparomux u
pacceuBaromux JuH3ax. PopMysia TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHUKHU.
YcnoBust HaOMOMEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpaxuus cBera. JudpakiuoHHas peméTka. YCJIOBHE HaOI0ICHUS
INIABHBIX ~MAaKCUMyMOB IIpM  NAJE€HWH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE MNPHUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOISIPOUSI.

Llemoncmpayuu

[IpssMONIMHENWHOE paCHpOCTPaHEHNE, OTPAKEHUE M INPEIIOMIICHHE CBETA.
OnTrueckue mpruOOpPHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanre CBONCTB M300pakKeHUH B JIMH3aX.

Mopaenn MUKpOCKOMa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

Habmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tomy4yenue ciexTpa ¢ mMOMOIIBI0 AUGPAKITMOHHON PEIIETKY.

Hab6mronenue nonspusanum cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.

HccnenoBanue cBONCTB M300pakeHU B JTHMH3aX.

Hab6mronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCUTEIBLHOCTH

[ paHUIIBI TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [locTymaTe! cienuanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOJYJII CKOPOCTH CBETa B BAaKyyME,
IIPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU M COKpALCHUE
JUIVHBI.

OHeprus 1 UMILYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € PHEPruer U UMILYJbCOM PEISTUBUCTCKOM YaCTHUIbl. DHEPIHs
IIOKOSI.



Paznea 7. KBanToBasi pusuka
Tema 1. Inemenmot K6anHmoeoit ONMuUKU

®dotonbl. ®opmyina [1nanka cBsa3u SHEprun POTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.
OTtkpsiTue U uccinenoanue Goroddpdexra. OnbiTel A. I'. CToneroBa. 3aKOHBI

dboroaddexra. YpaBuenue ODiuiHITeiHa 11 doTodddexra. «KpacHas rpanuiiay
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

Texaudeckue yCTpONCTBA M MPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAas: OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(DHeKT Ha yCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.

Ceeroauo.

Comnneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3myuenme u moryomeHue
(GOTOHOB MpU Mepexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha JApyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIrUH aTOMA BOJIOPOJA.

BonnoBble cBoiicTBa yactul. Bonnsl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
JyaJIi3M.

CroHTaHHOE W BBIHYXJACHHOE U3ITyYCHHUE.

TexHuueckue yCTpoWCTBAa U MPAKTUYECKOE NPUMEHEHHE: CIEeKTPabHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Llemoncmpayuu

Mopuenb onsita Pesepdopra.

Omnpenenenue JIMHBI BOJHBI J1a3epa.

HabGnronenue iMHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

Hab6mronenue nmuuaeityaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIIOKHOCTh CTPOeHHs siapa. OTKpbITHE
paanoaktuBHOCTU. OnbITh Pezepdop/ia o onpeneneHuto cocraBa paidioakKTUBHOTO

m3nyuyennsi.  CpoiictBa  ambda-, Oera-, ramMMma-usnydeHus.  BrusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBbI.



OTkpbiTHE TIpOTOHA W HeWTpona. Hykmnonnas mogens siapa IeiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otomnsl.

Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JIy4eHHE. 3aKOH PAJIHOAKTUBHOIO pacaja.

OHeprus CBA3U HYKJIOHOB B siipe. SaepHble cuibl. Jlegekt maccsl sapa.

Snepnbie peakunu. [lenenue n cuHTes auep.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl M MEPCHIEKTUBHI
SAJIEPHOU DHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHKHU.

OneMeHTapHble yacTULbl. OTKPBITHE IO3UTPOHA.

MeTo bl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dynaameHTanpHble B3auMOAeHCTBIS. EqMHCTBO (hr3nueckoi KapTUHBI MHpa.

TexHuyeckue yCTpoMCTBAa U IIPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
BunbcoHna, sinepHsblil peakTop, aTOMHasi bomoa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOLINX YACTHULL.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomol

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM GoTorpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Buna 3Bé3nnoro nHeba. Co3Be3ausi, sipKUe 3BE3/bI, IUIAHETHI, UX BUAUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuk sHeprum CoJsiHIIA U 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTbY». 3BE3/bl TJJABHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBbY» JJIs1 3BE3] TJIABHOW MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpOeHHe
3BE311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOtonuU CoJiHIA U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mueunsiii [TyTe — Hama ['amaktuka. [lomoxenue m aBmxkeHue CoaHIA B
[Nanaktuke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B A1paX
raJaKkTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa06ma. Pazberanue raiakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3MydEHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus



HaGmronenuss HeBOOPY EHHBIM TJIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usd CEeBEpHOro MOIyIIapus U IPKUE 3BE3/BI.

HaGmonenus B Teneckon JlyHsl, mianet, Miieunoro Ilytu.

006001 aoIee MOBTOPEHUE

Pons ¢usmku w acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M TUYECKOH chepax AEsITeIbHOCTH YeTIOBEKA, POJIh U MECTO (PU3UKH 1
ACTPOHOMHUU B COBPEMEHHOW Hay4yHOUN KapTHHE MUPA, poiib (PU3UUECKON Teopuu B
dbopMHpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHUpa B O0mIEM psily COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX
MPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 06a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHBIA (hakT, TUMOTEe3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJECTBO, BEKTOPBl M MX MPOCKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BO/IHBIE DBJIEMEHTAPHBIX (QYHKIUN, MPU3HAKU MOAOOUS TPEyTrOJbHUKOB,
onpeeeHue MIONIaaAn MITOCKUX GUryp u o0bEmMa Tell.

buonoeusa: snektpuueckue SBICHUS B JKUBOW Mpupoje, KoseOaTeabHbIe
JBUKEHHS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPUPOJIEC, NEUCTBUE
paanaluy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpDUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
TEJ, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAN3.

l'eoepagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3JIeKM MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHU.

Texnonoeusa: JHMHUM DIEKTpONEpPEnad, TEHEPATOpP IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKLIMWOHHAS I€Yb, pajap, PaaUONpPUEMHUK, TEJIEBHU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA,
coJiHe4Has OaTapesi.



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

OcBoenue ydeOHOTO Tpenmera «®Dusnmka» Ha YPOBHE CpPEIHErO OOIIeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00OECIIEYUTH JOCTHXKEHHUE CIIETYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJBbBTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS y4eOHOro nmpeamera «PU3nka» AOKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIIMXCAd PYKOBOJCTBOBATHCA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIW, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHWH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM HEHHOCTSAM POCCHUUCKOrO OOIIECTBAa, PACHIMPEHUE KUIHEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pealM3allii OCHOBHBIX HAIPaBJICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOT0 OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHCTHYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEPECAX TPAXKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3alliy;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU HUHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMAaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUNCKOMN IPa’KIaHCKON WACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCUICKUX YUEHBIX B 001aCTU (PU3UKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTH YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYIYIIETO;

4) 3¢TeTHYeCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero puanyeckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMSI:



UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynyier mpodeCCuu 1 peaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00J1aCTH
(bU3UKY HA IPOTSKEHUU BCEH KU3HH;

6) 3K0J10rH4ecKOro BOCIMTAHUA:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYphl, OCO3HaHHE TJ00aJIbHOTO
XapaKTepa SKOJOTUYECKUX MPOOIIeM;

IJIAHUPOBAHKE U OCYILIECTBIICHUE JIEUCTBUI B OKPYXAIOIEH cpe/ie Ha OCHOBE
3HAHMS 1IeJIed YCTOMUUBOrO pa3BUTHS YEJIOBEUECTBA;

pacUIMpEHHUE OMbITa JEATEIbHOCTH 3KOJOTMYECKOM HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUHU 0 (DU3HKE;

7) IEHHOCTH HAYYHOT' 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKU;

OCO3HaHUE LIEHHOCTU HAYYHOU JESATENbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs (PU3UKHU OCYIIECTBISITh IPOSKTHYIO U UCCIIEI0BATENBCKYIO ACSITENLHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue aeiicTByA:
CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBIISAITH  3aKOHOMEPHOCTM W IMPOTHUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ YYETOM aHalr3a HUMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIHOCTD, OIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHN AEATEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOJHATH PA0OTY B YCIOBUSX PEaIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTeIbCKHe 1eHCTBUSA:
BJIAJICTh HAyYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHATUAMU U METOJAMU
(bu3nYeCKON HAYKH;



BJIa/IE€Th HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOM JESTEIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY HOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B TIO3HAHUS;

BIAJeTh BUAAMU JESATEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIPETalluY, MPEoOpPa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX Y4YeOHBIX
CUTYalUsX, B TOM YMCIIE MIPH CO3JJaHUM Y4eOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pelIeHus, HaXOIUTh apIyMEHTHI JJIs T0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHHH, 3a71aBaTh HapaMeTPhl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBAaTh TMOJYYCHHBIE B XOJE€ pELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (OpMyJIUpoOBaTh COOCTBEHHBIE 3aJaud B 00pazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb MEPEHOCUTh 3HAaHHUA MO (PU3MKE B MPAKTUYECKYI0 O0OIacTh
KHU3HEIeATEIIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIaJIeTh HABBIKAMU TOJy4YeHUs HHPOpManuu (U3MYECKOTo COAepkKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSITEJIbHO OCYILECTBIIATh IOUCK, aHaJH3,
CHUCTEeMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUK Pa3TUYHBIX BUAOB U (opM
IpE/ICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIU;

UCTOJb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX W  KOMMYHHUKALMOHHBIX
TEXHOJOTHM B PEUICHHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a71a4 ¢ COOII0ICHNEM TPEOOBaHU SPrOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX U STUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€e30ITaCHOCTH;

cO3/1aBaTh TEKCThl (PU3MUYECKOTO COJAEP)KAaHUS B PA3IMYHBIX (opmarax ¢
y4€TOM Ha3zHayeHHs] HHPOPMAIIUHU U LIEJEBON ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
dbopMy npeAcTaBIeHUS U BU3yaTnu3alliu.

KoMMyHHKATHBHBIE YHHBePCAJIbHbIE YueOHbI€ TeiiCTBHUS:
OCYIIECTBIISATH 00IIEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DIMKTHBIX CHUTyallud W CMAT4YaTh
KOH(JIMKTHI;



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

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHON
paboThI;

BBIOMpaTh TEMATHKYy W METOJIbI COBMECTHBIX NEHCTBHH C Y4&TOM O0OIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WIeHA KOJUICKTUBA;

NpUHUMATh Tl COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBIBATh U
KOOPAMHHUPOBATh JNEHUCTBUSA MO €€ JOCTHKCHHIO: COCTaBIATh IUIAH JCHCTBHIA,
pacnpenensaTh poid C y4€TOM MHEHUH YyYacTHHUKOB, OOCYXJaTh pPe3yJIbTaThl
COBMECTHOH paboTHI;

OTICHMBATh Ka4€CTBO CBOETO BKJIa/a U KaXKJOTO YYaCTHUKA KOMaH bl B 00N
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npejaraTb HOBBIE TPOCKTHI, OIEHWUBATh HJEH C TMO3WUIMH HOBHU3HEI,
OPUTHHAIILHOCTHU, TPAKTHUECKON 3HAUUMOCTH;

OCYIIECTBIISATh TMO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIHsX, IPOSIBISATH TBOPUECTBO M BOOOPaKEHHE, OBITh HHUIIHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJIbHbIE Y4eOHbIE NelCTBHSA
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBHYIO JESATEIBHOCTh B 00JIACTH
(U3MKM M aCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PacdYETHBIX M KadeCTBEHHBIX
3a]1a4, [JIaH BBINOJIHEHUS MPAKTUYECKONU paboOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NMPEATNOYTEHU;

JienaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOsd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CHOCcOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO JPyAULMHM B 00JacTu
(U3KKH, TOCTOSHHO MOBBIILIATE CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJ€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB H
OCHOBAaHU;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJISl OLIEHKH CHUTYalluH, BHIOOpa BEPHOTO
peleHus;



yMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TPUHUMATHh PEIICHUS IO WX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITEIBHOCTH,

IPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TPU aHAIW3€ pPe3yJbTaTOB
JeSITENIbHOCTH;

pU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mporiecce nocTrKeHUs IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS IPOTPAMMBI IO
dbuzuke IS YpPOBHS CpeIHEro ooOmero oOpa3oBaHus Yy OOydaromuxcs
COBEpLICHCTBYETCS HMOLIMOHANBHBIN WHTEJICKT, MIPEAOJIar afo i
c(OpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpEryJIHpOBaHMs, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMAThH
OTBETCTBEHHOCTh 3a CBO€ TMOBEAEHHE, CIOCOOHOCTh AJaNTUPOBATHCS K
YMOIIMOHABHBIM U3MEHEHHSIM H TIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUM, BKIIOYAIOIIEH CTPEMIICHHE K TOCTIDKEHUIO eI U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHUE [EeHCTBOBATh HWCXOJSI M3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIpYTHX, YYUTHIBATh €ro TMpPH OCYIICCTBICHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIUKTHI.

NPE/IMETHBIE PE3YJIbTATBI

K koHity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSl YMEHUMN:

JEMOHCTPUPOBATh Ha MPUMEpax pojib U MeCTo (UMK B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIETEIIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHS W3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMATIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TETIO,
WJICAIBHBIN Ia3, MOJAEIIN CTPOCHUS T'a30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
IEKTPUYECKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECChI) U OOBSCHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



3IIEKTPOIMHAMUKH: PABHOMEPHOE ¥ PAaBHOYCKOPEHHOE MPSMOJIIMHEHHOE JBUKECHHE,
CBOOOAHOE MaJeHUE TeJ, IBWKEHHUE MO0 OKPYKHOCTU, WHEPIHs, B3aUMOJCHCTBHE
Ten, auddys3usi, OpOyHOBCKOE ABUKEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX Te,
U3MeHeHue o0bEMa Tel MpU HarpeBaHuU (OXJIAXKAECHWH), TEIJIOBOE PaBHOBECHE,
UCIIapEHue, KOHAEHCAlUs, IUIABJIEHUE, KPUCTAJUIM3ALMsl, KUIIEHUE, BIJIAKHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MpPU €ro HarpeBaHUU B 3aKPHITOM COCYJE,
CBSI3b MEXJy IapaMeTpamMH COCTOSIHHS ra3a B M30IPOLECCax, dJIEKTPU3ALUS Tel,
B3aMMOJIEMCTBHE 3aps/IOB;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Ys (PU3NUECKUE BEJINYMHBIL:
KOOpAMHATa, MyTh, IMEpPEMEIIEHHEe, CKOpPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMIYJBC Tella, KWHEeTUYECKas: SHEPrus, MOTeHUHUAIbHAs SHEPTUs, MEXaHU4YecKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TPABUIBHO TPAKTOBATH
(u3NYECKUI CMBICH HCIOJb3YEMBbIX BEJIMYMH, HUX OOO3HAUEHUS U EIUHUIIB,
HaXOoAUTh (DOPMYJIbI, CBS3BIBAIOIIME JAAHHYIO (PU3NYECKYIO BEJIIMYUHY C APYTMMHU
BEJIMYMHAMU;

OMKCHIBATh HM3yUEHHBIE TEIUIOBbIE CBOWCTBA TEN U TEIJIOBBIE SIBJICHHUS,
UCHIONB3Ysl (U3MUECKHE BENWYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpexHss
KMHETUYECKasi dHEPrusi XaOTMUECKOI0 JIBUKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KOA(P(GUIIMEHT TMOJIE3HOTO JEHUCTBUSL TEIJIOBOIO JBHUTaTeNsl; MPH OMHCAHUU
NPAaBWJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEIUYHMH, HX
0003HAaUeHUsI W €IMHULbI, HAXOAUTh (HOPMYJbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BEIMUUHY C APYTUMHU BETUYHUHAM;

OIKCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
SBJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
3IIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD MOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHIHAJIOB;
OpU ONHUCAHUM TMPABWJIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYIO0 (PU3NYECKYIO BETUUYHHY C IPYTUMH BEINYNHAMU,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHWYECKOM OHHEPruH, 3aKOH COXpPaHEHMsl MMILYJIbCa,
OPUHLMII CYNEpPHO3ULIUN CWJI, NPUHLHUII PABHOIpPAaBUS WHEPLUAIbHBIX CHCTEM
oTcuéTa, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPHIO0 CTPOCHMSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON 3HEPIHH TEIUIOBOTO JBIKEHHUS MOJIEKYIH C
aOCOJIFOTHOM TeMIlepaTypoM, MEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOro 3apsnaa, 3akoH KysnoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUSA (IpaHULIBL,
o0yacT) IPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE MPUHITUIIBI IEHCTBUS MAILIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MaCHOTO MCIOJB30BaHUS B MOBCEIHEBHOM
KU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN, MPU 3TOM
dbopmynupoBath nmpobieMy/3anady u TUIOTE3y y4eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHUsI, TPOBOAUTD OMBIT U (POPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISATh NPSIMbIE U KOCBEHHBIE U3MEpEHUsI GU3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEJIUYHMHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(bUKCUpPOBATH PE3YIBbTATHI MOJTYYEHHOU 3aBUCUMOCTH (PM3UUECKUX BEJIMYUH B BUJIE
TabNuI U TpauKOB, IeJaTh BHIBOBI MO PE3yJIbTaTaM HCCIEA0BAHUS;

cobmro1aTh MpaBmiia 0€30MacHOTO TPy/Ja MPU MPOBEICHUN MCCIICIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEICKOH W MPOEKTHOU
JEATEIbHOCTH C MCMOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1IA0OPATOPHOIO
000pyaOBaHUS;

pemiath pacu€THBIE 3aJaud C SBHO 3aJaHHOW (DU3MUECKON MOJIEeNblo,
UCTIONB3YS (hr3HUecKne 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4n
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYJIbI,
HEO0OXoaUMbIe i €€ pEelIeHMs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UUECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HETPOTHBOPEUYUBYIO
LEMOYKY PACCYKIEHUH C OMOpOM Ha HM3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH W
busnueckue BIEHUS;

MCITI0JIb30BATh MIPH PEIICHUH YUYEOHBIX 3a/1a4 COBpEMEHHbIE MH(POPMAIIMOHHbIE
TEXHOJIOTHUH [IJISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAUUN U IPEICTABICHUS
y4eOHOW U HAyYHO-TIOMYJSAPHOM HWH(GOpMALMU, TOIYYCHHOM W3 PpPa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAIIHUIO;

PUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3KKE B TOBCEAHEBHOM JKU3HH IS
obecrnieyeHrss 0€30MaCHOCTH TMpPH OOpaAIlleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, NJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KalOILLEH Cpele;



paboTaThb B Tpynme C BBHIMOJHEHHEM pAa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO pacHpenessaTh OO0S3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYAIUsX, aJeKBaTHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE paCCMAaTPUBAEMOM TPOOIEMBI.

K koH1y o0yuenus B 11 kiaacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3HKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAy4yHOM KapTHHbBl MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHHUKH HU
TE€XHOJIOTUM, B MPAKTUYECKOW NEATEIBHOCTU JIOJEH, IIEJOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, JIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siJipa MpU pEUIeHUU (PU3NYECKHUX
3ajay;

pacro3HaBaTh (pU3NUeCKHe SBICHUS (IPOLECCH) U OOBSICHIATh UX HA OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKU U KBAHTOBOM (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCHCTBHS TOKa, B3aUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasi WHAYKUWSA, JEWCTBME MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM W JIBHXKYUIMICS 3apsiji, 3JEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, MPSIMOJIMHEIHOE pacpOCTpaHEHHE CBETa, OTpPaKeHUE, MPEIOMIICHHE,
uHTepdepennus, audpakuus W TONSAPU3ALUs  CBETa, JUCHEPCUs CBETa,
dbotoanekTpudeckuit 3gdexT (hoTodrddhexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHENYaToro CrHekTpa aTroMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONKCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  JJIEKTPUYECKYID  NPOBOJUMOCTH  pPA3JIMYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE sIBJIEHHS (TIPOLIECCHI), HUCIOJIb3Ysl (PU3NYECKUE BETUUYHHBL:
AIEKTPUUECKUI 3apsifi, CHJIa TOKa, AJIEKTPUUECKOE HANpPsHDKEHHUE, AJIEKTPUUECKOe
COTIPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOABMKYINAs CUja, paboTa TOKa,
WHJYKIUST MarHUTHOTO Mojisi, cwia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTb
KATYIIIKU, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJEH, MEPUOJl M YacToTa
KojebaHuii B KoieOaTenTbHOM KOHTYpe, 3apsi U CuiIa Toka B IIpolecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
OTNTHYECKasl CHWJIa JIMH3BI, TIPH OMHCAHWUU TMPABWIBHO TPAKTOBATh (HU3UUCCKUIN
CMBICJT HCTOJB3YEMbIX BEJIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
(bopMyJIbl, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETMYMHY C APYTUMH BETUUHMHAMMU;

OMKCHIBaTh M3YyUYECHHbIE KBAHTOBBIC SIBJICHUS U TIPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTbh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJIbC (OTOHA, MIEPUOJ TOJIypacmaaa, YHEPTHs CBSI3H



aTOMHBIX fJ€p, MPH OINHUCAHUU NPABHIBHO TPAKTOBAaTh (IU3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYHMH, MX OOO3HAUYECHHA M EIUHHIIBI, YKa3bIBaTh (POPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIWYMHY C JPYTUMHU BEIUYHMHAMU,
BBIUUCIIATH 3HAaU€HUE (PU3MUECKON BEIINYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLIECCHl U SABICHUS, UCIONIB3Ys (PU3HMUECKUE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI NOCJIEAOBATENBHOTO U MapalIeIbHOIO
COCAMHEHHs] TNPOBOJHUKOB, 3akOH Jlkoymns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
MHIYKIUHU, 3aKOH IPSIMOJIMHEWHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI INPEJIOMIICHHUs CBETA, ypaBHEHHE ODWHIITEHHa 11 (oTordpdekra,
3aKOH COXPaHEHUS DHEPIUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHEHUs
IIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOr0 YHCIA, MocTynarsl bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MAaTeMAaTUYeCKOE€ BBIPAXKEHHWE U YCJIOBHs (IpaHULbl, OOJACTH)
IIPUMEHUMOCTH;

ONPEIENATh HAIIPABJIEHUE BEKTOPAa HHIYKIIMM MAarHUTHOTO MOJISl POBOJIHHUKA
C TOKOM, cuJiel Ammnepa u cuisl JlopeHua;

CTPOUTh M ONHCHIBATh H300paXEHHE, CO3/1aBa€MOE ILJIOCKHM 3epKalioM,
TOHKOMW JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEJA0BAHUIO (PU3NYECKUX SIBICHUH W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUM: MPU 3TOM
dbopmynupoBaTh mpobieMy/3anady u TUIOTE3y y4eOHOTO AKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEJIOKEHHOTO 000pY10BaHMsI, IPOBOAUTH OIBIT U (POPMYJINPOBATH
BBIBOJIBL;

OCYILIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIIMYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHMsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NUYECKUX BEJIMYMH C UCIOJIb30BaHUEM IPSIMBIX
U3MEPEHUI: MPU ATOM KOHCTPYMpOBAaTh YCTAHOBKY, (DUKCHpPOBATh PE3YJIbTAThl
MOJyYEHHOW 3aBUCUMOCTH (DM3MUYECKUX BEIUYUH B BUAE TaOnMil U TpaduKoB,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM HCCIIEOBAHUS;

cobmro1aTh mpaBmiia 0€30MacHOTO TPy/la MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax Yy4eOHOIro 5SKCIEpPHMEHTa, Y4YeOHO-MCCIENI0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1AOOPaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJaud C SBHO 3aJaHHOW (DU3MUECKON MOJIEeNbIo,
UCHOJB3Ys (pHU3MUECKHEe 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJaul
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEHATh (PU3NUECKUE BEIUYUHBI U (OPMYJIBL,
HEoOXOuMbIe 1711 €€ pelleHus, MPOBOAUTh Pacu€Thl M OLICHMBATh PEAJbHOCTH
MOJy4YE€HHOTO 3HAaUY€HUs (PU3HUUYECKON BEITMYUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpOM HAa HM3YyYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMALIMOHHBIE
TEXHOJIOTHH [UJIsl TIOMCKA, CTPYKTYPUPOBAHMs, UHTEPIPETAUUN U IPEICTABICHUS
y4eOHOW U HAyYHO-TIOMYJSAPHOM HWH(GOPMALMU, TOIYYCHHOW W3 PpPa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIyYaeMyI0 HH(OPMAIIHUIO;

OOBSACHATh MPUHLMUNBI JEUCTBUS MAIlMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX 0€30MacHOr0 UCHOJIb30BAaHUS B IOBCEHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (U3MKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MacHOCTH MpU OOpalleHWHu C MPUOOpaMH U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOICHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyINIE C BBIIOJHEHUEM pPa3IMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TpPyINIbl, PALMOHAIBHO pACHPEAEsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHNE paccMaTpuBaeMon mpobiieM
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11 KJTACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

11.1

JleMoHCTpHpOBaTH Ha TMpUMEpax poJib M MeCTOo (U3UKH B
(GbOpMHUPOBaHUK COBPEMEHHOW HAYYHOW KapTHHBI MHUPA, B Pa3BUTHU
COBPEMEHHOM TEXHHUKHU U TEXHOJIOTUM, B IPAKTUYECKOU AEATEIBHOCTH

Jr0/IeH, IETTOCTHOCTD U €IMHCTBO (PU3NUECKOM KapTHHBI MUpa

11.2

Y4YUTHIBATh IPAaHUIIBI IPUMEHEHUS H3YYEHHBIX (PU3UUECKUX MOCTICH:
TOYEUYHBIN DJIEKTPUYECKUN 3apsll, siACpHAs MOJECIIb aTOMa, HyKJIOHHAs

MO/JIeIb ATOMHOTO sJIpa MPHU pelIeHNH PU3NIECKHUX 3a]a4

11.3

Pacnio3naBath ¢uznveckue sBiaeHUs (poIecchl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB DJJIGKTPOJAMHAMUKH U  KBAaHTOBOM  (DM3HKH:
JJIEKTpUYECcKass MPOBOAMMOCTh, TEIIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE€  JIEWCTBUS  TOKA,  B3aUMOJEWCTBHE  MArHHUTOB,
JJIEKTPOMAarHuTHasE HWHIYKIMS, JEeWCTBUE MAarHUTHOTO TOJisA Ha
NPOBOJAHUK C TOKOM M JIBIXKYIIMHCS 3apsl, SJEKTPOMarHUTHbBIE
KoieOaHusT W BOJIHBI, TNPSIMOJMHEWHOE pacIpOCTpaHEHHUE CBETa,
OTpaKeHHe, TMpelomiieHHe, uHTepdepeHuus, audpakuus u
MoJISIpU3aIus CBETa, AUCTIEPCHs CBeTa, (POTOANEKTprUIecKuid d3hdeKT
(potorddexT), cBeTOBOE MaBieHHE, BO3HUKHOBCHHE JHMHEHYATOTO
CIEKTpa aToMa BOJOPOJA, ©CTECTBEHHass M HCKYCCTBEHHAas

PAAUOAKTUBHOCTD

11.4

OnuceiBaTh M3y4YCHHBIE CBOWCTBA BEIIECTBA  (AJIEKTPUUYECKHE,
MarHUTHBIE, ONTHYECKHUE, SJCKTPUUECKYIO TPOBOIUMOCTD PA3INYHBIX
cCpemn) W DOIEKTPOMArHUTHBIC SBJICHUS (IIPOIIECCHI), MCIOJIB3Ys
(¢u3nyeckne BENMUYMHBL DJIEKTPUUYECKUM  3apsA], cuila TOKa,
AIIEKTPUYECKOE  HANpSIKEHUE, DJICKTPUYECKOE COMPOTHBIICHHE,
pasHocTh noreHnuanos, J/1C, pabora Toka, HHAYKIUS MarHUTHOTO
nons, cuwia Amnepa, cuia JlopeHna, MHIYKTUBHOCTb KaTyIIKH,
SHEPrus IEKTPUUYECKOrO0 M MAarHUTHOIO IMOJIEH, MEPUOA U 4acToTa
KoJIeOaHUH B KOJIeOAaTeIbHOM KOHTYPE, 3apsi/1 M CHJIa TOKa B IpolLecce
FapMOHUYECKUX  JJCKTPOMArHUTHBIX  KonebaHuil,  (okycHoe
paccTosiHUE M ONTUYECKas CHUJla JIMH3bI; NPH ONUCAHUM IPABUIIBHO

TPAKTOBATH (1)I/I3H‘{GCKI/II>'I CMBICJI HUCHOJIB3YCMbIX BCJIIMYMH, HX




0003HAUeHHUsI W EAWHUIIBI; YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINE

JAHHYI0 (PU3UYECKYIO BETUUUHY C IPYTHMHU BEIUYMHAMU

11.5

OnuceiBaTh M3yYEHHbIE KBAaHTOBBIE SBJIECHHUS M  IPOLECCHI,
UCTIONB3YS (pU3MUecKHe BENTUYHHBI: CKOPOCTH 3JEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, SHEPIHs U UMITYJIbC (POTOHA,
IEPUOJ IOJIyPACIIazia, SHEPTUS CBA3U aTOMHBIX AJIEp; IIPU OIIMCAaHUU
IOPaBUJIBHO TPAaKTOBAaTh (U3UYECKUI CMBICT  HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUYEHUS U €IWHUIBL, YKa3bIBaTh (HOPMYJIBL,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMHU

BCJIMYHMHAMU, BbIYUCJIATH 3HAUYCHHUC (bI/ISI/I‘IeCKOI\/'I BCJIMYHHBI

11.6

AHanu3upoBath (U3NYECKUE TPOLECCHl W SBJICHHS, HCIOJB3YS
dusnueckue 3aKOHBI W OpUHOMIBL: 3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO U MapajIeIbHOTO COEIUHEHHS MPOBOJIHUKOB,
3akoH [[»oyis — JIeH11a, 3aK0H 3J1€KTPOMarHUTHOM UHAYKIIUH, 3aKOH
MPSIMOJIMHEMHOTO PACTIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBl IIPEJIOMJIEHHS CBETA, YypaBHEHHME OWHINTEHHA  Ais
dororddexra, 3aKOH COXpaHEHUS HSHEPTHH, 3aKOH COXPAHCHHUS
VMMITYJIbCAa, 3aKOH COXPAHEHMS JIIEKTPUUYECKOro 3apsijia, 3aKOH
COXpAaHEHUsT MAacCOBOTO  4YHMCla, MNOCTyJarel bopa, 3aKkoH
paJMOaKTUBHOTO pacmaja; NOpU 3TOM pa3jiMyarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MATEMATHYE€CKOE BEIPAKEHUE U yCIOBHUS

(TpaHuIEl, 00JACTH) TPUMEHUMOCTH

11.7

OHpGI[eJ'DITB HaIlpaBJICHUC BCKTOpAa WHAYKIHU MArHuTHOI'O IIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna

11.8

Ctpouth ¥ ONHCHIBaTH M300paKEHUE, CO3JAABAEMOE IIJIOCKUM

3epKajgoM, TOHKOW JIMH30M

11.9

BBITTOTHSTE SKCTIEPUMEHTHI IO UCCIIEIOBAHUIO (PU3MUYECKUX SBICHUHN
U TIPOIIECCOB C MCIIOJIb30BAHUEM NIPSAMBIX U KOCBEHHBIX N3MEPCHHUH;
pu 3ToM (HOpMYIHPOBATH MTPOOIEMY (3a1a4y) U TUIIOTE3Y Y4eOHOTOo
OKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEIIOKEHHOTO

000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

OcyiecTBiATh TNpsIMbBIE U KOCBEHHbIE H3MEpeHUs: (HU3NUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTUMAJBHBIM COCO0 M3MEPEHUS U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OIICHKN HOI‘pGHIHOCTGfI I/IBMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIUYHMH C UCIIOJIb30BaHUEM
INPSAMBIX HM3MEPEHUH; IpPU OTOM KOHCTPYHPOBATh YCTAHOBKY,

(UKCUpOBaTh pe3yabTAaThl IMOJYUYEHHONH 3aBUCHUMOCTH (DU3MUYECKHX




BEJIMYMH B BUJIE TaOIUIl U Tpa)UKOB, JeNaTh BBIBOBI IO pe3yIbTaTaM

HCCICO0OBaHUA

11.12

Cobmoate TpaBmwiia 0e€30MacHOrO TpyJda NpH IMPOBEIECHUU
UCCIIEIOBAaHUI B paMKax Y4YeOHOro OKCIEpUMEHTa, Y4eOHO-
MCCIIEI0OBATENILCKOM U MTPOEKTHON JIEATEIIEHOCTH C HCITOJIb30BaHUEM

W3MEPHUTEIBHBIX YCTPONCTB M TaOOPaTOPHOTO 000PYAOBAHUS

11.13

Pemate pacu€THbie 3a1aun ¢ SSBHO 3aIaHHOU (PU3MYECKON MOJIEIbIO,
HCIIOJIb3YA (bmnqecmle 3aKOHbBI U NMPHUHIHUIIBI; HAa OCHOBC aHAJIM3a
yCJiioBUsA  3a1avuud BI:I6I/IpaTI: (1)I/I3I/I‘IGCKYIO MOJCIb, BBIACIIATH
bu3nvecKue BEMUIUHBI U (HOPMYJITbI, HECOOXOIUMBIE TSI €€ PeIICHHUS],
OPOBOAMTH pacu€Thl M OLEHUBATh pPEAJbHOCTh IOJYYEHHOTO

3HaueHUs (PU3UUECKON BEITMIMHBI

11.14

Pemate  KayecTBEHHbIE  3aJaud:  BBICTPAMBATh  JIOTMYECKHU
HEMPOTUBOPEUMBYIO LIETIOUKY PACCYKICHUM C OIOPOU HA M3yUYEHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS

11.15

Hcnonp3oBare TMpH pemieHuH Y4eOHBIX 3a7ad COBPEMEHHBIE
MH(OPMALMOHHBIE TEXHOJOTUU [JIsl TOUCKa, CTPYKTYpUPOBaHUS,
UHTEPIIPETAllMd U TPEICTaBICHUS y4eOHOW W HAy4YHO-MOIYJISIPHOI
UH(POpPMAaLIMH, TTOTYYSHHOW U3 PAa3IMYHbIX UCTOYHUKOB; KPUTHUECKU

aHAJTM3UPOBAThH MOJIy4yaeMyI0 HHPOPMALIUIO

11.16

OOBSICHATH MPUHIUIIBI ACHCTBUS MAIlUH, MPHOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3zianuaTh YCIOBHS MX O€30IacHOTO MCIOIb30BaHUS B

IIOBCEIHEBHOM XKU3HU

11.17

[IpuBoaMTH MpUMEPHI BKJIAJa POCCHUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BICHEHHE NIPOLIECCOB OKPYKAIOILETO

MHpa, B Pa3BUTHUC TCXHUKHU U TEXHOJIOTHI

11.18

Hcmonp30BaTh TEOPETHUECKUE 3HAHUS MO (DU3HMKE B IMOBCEIHEBHOU
XKU3HU Juia  obOecriedeHus 0€30MacHOCTH Tpu  OOpalieHud ¢
npubopaMd U TEXHUYECKHMMH YCTPOWCTBAMH, IS COXpPaHEHHS
30POBbSI M COOJIOZIGHUS HOPM SKOJOTHYECKOTO IIOBEICHUS B

OKpYXKalolleu cpene

11.19

PaboTatph B rpymnme ¢ BBIIOJHEHHEM Pa3JIMYHbIX COLMATBHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy  TIPyNNbl, palUOHAIBHO  PACHPENEINATh
00s3aHHOCTH ¥ IUIAHUPOBATh JIEATEIILHOCTh B HECTaHJIAPTHBIX
CUTYallUsAX, aJICKBaTHO OLIEHWBATh BKJIAJl KaXXJIOTO U3 YYaCTHHUKOB

TPYIIIBI B PELLICHHE paccMaTpuBaeMOi MPOOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

10 KJIACC

Kon
pa3jaena

Kox nposepsiemoro
3JeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOABI HAYYHOI'O [TO3HAHUA

1.1

®uszuka — Hayka o mnpupoxae. HayuHnbie
METO/IbI TIO3HAHMSI OKpY>Karolero Mupa. Pois
JKCIIEPMMEHTa MW TEOPUM B  IIpolecce

MO3HAHUS MPUPOJBL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (QU3NUECKUX SIBICHUN U
MPOLIECCOB. Hayunslie TUIIOTE3BI.
®u3nyecKrue 3aKOHbI W TEOopuH. ['paHUIbI
MPUMEHUMOCTH  (U3WYECKUX  3aKOHOB.
[Ipunmun cootBercTBUs. Ponb u  Mecto
¢u3ukn B (QOPMHPOBAHUU COBPEMEHHOM
HAy4YHOM KapTUHBI MHpA, B MNPAKTHUYECKOH

eITeIbHOCTH JII0ICH

MEXAHUKA

###HPari#KUHEMATUKA

2.1.1

Mexanuueckoe IBIDKECHHUE.
OTHOCI/ITGHBHOCTB MECXAaHHUYCCKOT' O

nerkeHud. Cucrema orcuéra. TpaekTopust

2.1

[lepemerienue, CKOPOCTh (CPEAHSS CKOPOCTh,
MTHOBEHHAass  CKOPOCTb) U  YCKOpEHHUE
MaTepUaIbHOW TOYKU, MX MPOEKIUU Ha OCU
CUCTEMBI KOOpAWHAT. Cnoxenue

MEPEMEIICHUIN U CIIOKEHUE CKOPOCTEM

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHEMHOE IBIKCHUE. I'padpuxu
3aBHCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOpeHus, NyTd W IepeMelicHus

MaTepuaIbHOU TOUKHU OT BpEMEHU




CBobonHOe masieHne. Y CKOpeHue

CBOOOIHOTO ITaCHUSA

KpuBonuneiinoe naBukenne. PaBHOMepHOE
ABHNKCHUC MaTepI/Ia.HBHOI\/'I TOYKHN 10
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpOCTb. [lepuon u 4acToTa.

LleHTpOCTpEMUTENEHOE YCKOPEHUE

TexHuuecKkne  yCTpOWCTBA:  CHUIOMETP,
ABUIKCHUC CHAPAAOB, LCTHBIC WU PCMCHHBIC

nepeIavyn

[IpakTnueckue paboTHL. N3mepenne
MIHOBEHHOM  ckopoctu.  HMccimenoBanue
COOTHOUIEHUS MEXIY My TSMU,
IIPOMJCHHBIMU TEJIOM 32 IOCJIE0BATEIbHBIE
paBHbIE  TNPOMEXYTKM  BpPEMEHH  IpH
PaBHOYCKOPEHHOM JBM)KEHHH C HadaJbHOU
CKOpOCTbIO, paBHOW HyJw0. M3ydeHue
IBYOKEHMSI IIApUKa B BA3KOM JKHUIKOCTH.
W3yyenne nBuxeHus Tena, OpOLICHHOTO

TOPU30HTAIIBHO

2.2

#HPari## IMHAMUKA

2.2.1

[TpunImn OTHOCHUTEIBbHOCTHU T"amuies.
IlepBbit 3axkoH Herorona. Muepuuanbhbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuun cynepno3uiuu

CHJI

223

Bropoii 3axon HeroToHa M1 MaTepualbHOU
TOYKM B HWHEPLHAIBHOW CHCTEME OTCYETA
(UCO). Tpernit 3axkon HeroToHa s

MaTCpHaJIbHBIX TOUCK

224

3akoH  BcemupHOro tarorenus. Cuna
Tsokectu. [lepBas kocMuueckass CKOPOCTb.

Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHUJla TpPEHUS  IOKOS.
Koaddutnment tpenns. Cumia conmpoTUBICHUS

IIpH ABVXXCHUU TEJIa B dKUAKOCTH HUJIN I'a3C

2.2.7

HOCTyrIaTeJ'II)HOG " BpaliaTCJIbHOC IBUKCHHUC

abCOIOTHO TBEPIOTO TeTa

228

MoOMEHT CHIIBI OTHOCHUTEIBHO OCHU BpalicHU.
[1ievo cumel. YciioBust paBHOBECUS TBEPAOTO

Tena B ICO

229

TexHuyeckue yCTpPOMCTBA: IMOALIMITHUKY,

ABHUXKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTrueckue paboTsl. M3yueHue aABuKeHUS
Opycka TO HAaKJIOHHON TUIOCKOCTH TIOJ
JIEUCTBUEM HECKOJIbKHUX cuil. McciaegoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JehOpMUPYEMOI TPYKHUHE U PE3UHOBOM
oOpasme, OT BEIWYMHBI WX Jedopmaluu.
HccnenoBanue YCIIOBHM paBHOBECHS

TBEPIIOTO TEJa, UMEIOIIETO OCh BPAIICHUS

23

##Pari##3AKOHDBI COXPAHEHNA B MEXAHUKE

Nmnynbc maTepuanbHOM TOYKH, CHUCTEMBI

23.1 MaTepuaiabHbIX ToueKk. MMmynbc cuibl U
WU3MEHEHHE UMITYJIbCa Tela
35 3akoH coxpaHeHuss wumnyiabca B HCO.
o PeaktuBHOE NBHXKEHUE
233 Pabora cuibl
234 MonIHOCTh CHIIEI
535 Kunernueckas  sHepruss  maTepuaibHOU
o TOYKHU. TeopeMa 0 KHUHETUYECKOU YHEPTUU
IlorenumaneHas oHeprus. IloreHnumanbHas
36 JHEprus YIpyro nepopMHUPOBaHHON

MPpY>KUHBI. HOTGHI_II/Ia.HBHaH SHEpTrHUd TCJa

BOJIM3U MIOBEPXHOCTH 3eMIIH




HOTGHHI/IEUIBHBIG N HCIIOTCHIMAJIBHBIC CHUIJIBI.

CBi3p pa6OTI)I HCIMOTCHUOHAJIBHBIX CHJII C

2.3.7 U3MEHEHUEM MEXaHUYECKOU SHEPrUu
CHUCTEMBI Tel. 3aKkoH COXPAaHEHHUS
MEXaHUYECKOHN SHEPruu

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

539 TexHu4eckue yCTpOMCTBA: ABUKCHUE PAKET,

o BOJOMET, KOIIEp, IPY>KUHHBIN TACTOJIET

[Ipaktrueckue paboTel. WM3yuenue cBs3u

5310 CKOpPOCTEH Tel IIpU HEYIpyroM  ynape.

UccnenoBanue cBsi3u  pabOTBl  CHIIBI  C

U3MEHEHHEM MEXaHUYeCKOi SHCPTrUHU TCJIa

MOJIEKYJIAAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

##Par###OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOW TEOPUU

3.1.1

OcCHOBHbIE  TOJOXEHUS  MOJEKYJSIPHO-
KUHETHUYECKON TEOpHUH. bpoyHoBckoe
newkenue. Iuddysusa. Xapakrep ABHKCHUS

)48 BSaHMOI[efICTBHH qacTul BEIICCTBA

Mogenu cTpoeHusl Tra3oB, KUIKOCTEH U
TBEPABIX Te€l U OOBACHEHHUE CBOWCTB

BCIICCTBA HAa OCHOBEC 3TUX MOI[GHGﬁ

Macca wmonekyn. KonuuecTBo BemiecTa.

[TocrosnHas ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

Monens wuneansHoro rasza. OcHOBHoOeE
ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON

TCOpHUH NACAIIBHOT'O ra3a

AOcoiroTHas TeMIieparypa Kak Mepa cpeaHei
KHUHETUYECKOU OHCPIruun TCIIJI0BOT'O
nB>KeHUd vacTtull rasza. lllkama temneparyp

KensBuna

VYpaBuenune Kianelipona — MeHpaeneesa.

3akoH /lampToHa




I"a30BbIe 3aK0HBI. M30mpOLIECCH] B HACAITBHOM
ra3e C MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA:

u30TEpMa, U30X0pa, n300apa

TexHuyeckue  yCTpOWCTBA:  TEPMOMETP,

OapomeTp

3.1.10

[IpakTrueckue paboTbl. M3mepeHue Macchl
BO3/yXa B KJIACCHOU KoMHare. ccienoBanue
3aBUCUMOCTH MEXIY napameTpamu

COCTOSIHUSA pa3pCiKECHHOIO ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHH:s
JHEpPrusi TEPMOIMHAMHYECKOM CHCTEMBI U

CoCo0bI €€ U3MEHEHUS

322

KonnuecTBo TemnoTel 1 padoTta. BHyTpeHHS s

SHCPTIHUA OAHOATOMHOI'O UACAJIBHOTO Ira3a

323

Bunel Temonepenauu: TEIUIONPOBOAHOCTS,
KOHBEKIIUS, u3llydeHue. TenmoéMKocTh Tena.
VYnenbHas TEIOEMKOCTHL BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPHU TEILJIOIIEpEaauC

324

[TepBsrit 3aKOH TEPMOJIUHAMUKH.
IIpumeHeHue IIEPBOr0 3aKOHA
TEPMOAVNHAMUKHI K M30IIPOLECCaM.

I'paduueckas uHTEpHIpeTaius paboTH raza

3.25

TermtoBble MamuHbl. [IpuHIMIBL AeHCTBUSA
TEIIOBBIX MaruH. [IpeoOpa3oBanus YHEPTUH
B TEIIOBbIX MammHax. Kosddumment
none3snoro gaeiictBus (mamee —  KIIJI)

terioBoi MamuHbl. [ukin Kapao u ero KI1J

3.2.6

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs mpomeccoB B IMPHPOJIE.
Tenmnosrie JIBUTATENN. DKOJIOTUUECKHE

POOIIEMBI TETUIOHEPTETHKU

3.2.7

Texnuueckue YCTPOWCTBA: JBUTaTeNb
BHYTPEHHETO CrOpaHus, OBITOBOI

XOJOAUIIbHUK, KOHAUITUOHCD




3.2.8

IIpakTnueckue paboThI. H3mepenue

YIEIbHOW TETNIOEMKOCTH

3.3

###Par##AI'PEI’ATHBIE COCTOSHMA BEHIECBA. ®A30BbLIE

ITEPEXO/IbI

3.3.1

ITapooGpazoBanue U KOHJICHCAIIHS.
Hcnapenue w xumenwe. YaenbHas TeruioTa
apooOpa3oBaHMUsL. 3aBUCHUMOCTH

TEMIICPATYPbl KUIICHUA OT JaBJICHHA

332

AOCONIOTHAE W OTHOCHUTENIbHAS BJIAYKHOCTH

BO3ayxa. HacelenHslil map

3.33

TBépnoe  Temo. Kpucrammmyeckue u
amopdHBIC Tenma. AHHM3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KPUCTAJLIBI.

CoBpeMeHHbIE MaTepHaIIbI

334

[InaBnenue u Kpucraumsauus. Y JaeiabHas

TertoTa miaBneHus. CyOaumanus

3.35

YpaBHEeHHE TEIJIOBOTO OajlaHca

3.3.6

TexHuueckrne YCTpOWCTBA: TUTPOMETP U
MCUXpoMCTp, KaJIOpuMETp, TEXHOJIOTUHU
MOJIy4Y€HHUs COBPEMEHHBIX MAaTEPUAJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTUU

3.3.7

IIpakTnueckue paboThI. W3mepenue

BJIAXKHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

###Par#H#IJIEKTPOCTATUKA

4.1.1

OnekTpuzanus Tel. JEKTPUUYECKUI 3apsi.

JIBa BUIa AIEKTPUYECKUX 3apsIOB

[TpoBoaHMKH, TUDJICKTPUKA 51

IIOJIyIIPOBOJAHUKHU

4.13

3akoH COXPAaHCHUSA SJICKTPUICCKOI'0 3apdaa

4.1.4

B3aumopeiictue 3apsinoB. 3akoH Kynona

OnekTpuueckoe  nosie.  Hanpsok€HHOCTB

3JIEKTPUYECKOTO MOJIA. [TpunIMn




cynepno3uiuu. JluHuM — HaNpsKEHHOCTH

SJICKTPHUYCCKOIO I10JIA

Pabota cHmim 3IIEKTPOCTATHYECKOTO  TOJIS.

IloTrenuuan. Pa3HoCcTh NOTEHIINAIOB

[IpoBOIHUMKN U AUDIEKTPUKU B TOCTOSHHOM
aNeKTpuyeckoM moje. Judnektpuueckas

MPOHUIIACMOCTDb

ONEeKTPOEMKOCTD. Kongencarop.
DNeKTPoEMKOCTh IUIOCKOTO KOHJIEHCATOPA.

DHeprus 3apsH>KEHHOT0 KOHJIEHCAaTopa

TexHuyeckue yCTPOMCTBA:  BJIEKTPOCKOIL,
JNEKTPOMETP, DJIEKTPOCTATUYECKas 3alIuTa,
3a3eMIICHHE 3IIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN IIPUHTED

4.1.10

[IpakTnueckue paboThI. H3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOPA

4.2

H#HPar###H#TIOCTOSHHBIM DJIEKTPUYECKHUI TOK. TOKU B

PA3JIMYHBLIX CPEJAX

YcaoBus CYHICCTBOBAaHUA IHOCTOAHHOI'O

4.2.1 AJIEKTPUYECKOTO TOKa. MCTOYHUKK TOKa.
Cuna Toxka. [TocTossHHBIN TOK
4.2.2 Hanpsoxenue. 3akon Oma aiig yyacTka 1nenu
423 DNEeKTPpUYECKOE COMPOTUBJICHUE. Y IeTbHOE
o COIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarensHoe, napajuieiabHOE,
o CMeIlIaHHOE COeMHEHNE TPOBOHUKOB
Pabota snextpudeckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenua
4.2.6 MoIHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBrkymas cuna (mamee — DJIC) u
427 BHYTpPEHHEE COIPOTUBJICHHE HCTOYHUKA

Toka. 3akoH OMma JJisi MOJHOW (3aMKHYTOM)

aneKkTpudeckon nenu. Koporkoe 3ambikanune




4.2.8

ONEeKTpOHHAas  IPOBOAMMOCTb  TBEPIBIX
METAJJIOB.  3aBUCUMOCTB  CONPOTHBIICHUS
METaJUIOB oT TEMIIEPATYyPBL.

CBepXnpoBOAMMOCTh

429

DJIeKTpUYECKU TOK B Bakyyme. CBolicTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

[TonynpoBOIHUKH. CoOcTBeHHas U
MIpUMECHAs MIPOBOJIUMOCTD
II0JIyIpOBOAHUKOB. CBOMCTBA p-n Mepexoa.

[TonynpoBOIHUKOBBIE TPUOOPHI

4.2.11

DJIGKTPUYECKUH TOK B BJIEKTPOJIUTAX.
QHGKTpO.HI/ITI/I‘IeCKa}I Jucconuanus.

DIIEKTPOIIN3

4.2.12

DNeKTpUUECKUI TOK B rasax.
CaMOCTOATEIbHEIN W HECAMOCTOSATEILHBIN
paspsn. Pa3nuuHble TUITBI CAMOCTOATENBHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHUuecKkne  YCTpOWCTBA:  aMmIEepMETp,
BOJIBTMCTD, peocTar, NCTOYHUKU TOKa,
AJIEKTpOHarpeBaTe/bHbIe puoopHI,
DJIEKTPOOCBETUTEIBHBIE npudopHI,
TEPMOMETP  CONPOTHUBJICHMS, BAaKyyMHBIH
U0, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,

MTOJTYTIPOBOTHUKOBBIN THOJ, TalbBaHUKA

4.2.14

[IpakTnueckue paboTHI. N3ydenue
CMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC ucToyHMKAa TOKAa M €ro
BHYTpPEHHETro conpoTtuBieHus. HabGmonenue

AJIEKTPOITH3a

11 KIIACC

Kon
pa3jaena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

4

OJIEKTPOAMMTHAMUKA




43

##HPar#M AT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHAA

VHIYKINS

43.1

ITocTossHHEIE MarHUTHL. B3anMopaeiicTBre

IIOCTOSAHHBIX MAarHuTOB

432

MaruutHOEe 1IONIE. BeEkTOp MarHuTHOU
nHAyKuud. [IpuHnun  cynepno3unuu.
Jluaun marnutHOW wmMHAykuuu. Kapruna
JIMHUM  MarHuTHOM HMHAYKIUU  TOJS

IIOCTOSAHHBIX MAarHuTOB

433

MarsuTtHO€E I0J€ NPOBOJHUKA C TOKOM.
KapTuna nuHuii nosst JJIMHHOTO MPSAMOTO
IIPOBOJAHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJIHUKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. B3anmozeiictBue NpoBOIHUKOB

C TOKOM

4.3.4

Cuna Amnepa, €€ MOZlyJIb U HallpaBJIEHUE

435

Cuna  JlopeHuma, €€ Moaynb H
HampaBjieHue. JIBrKeHue 3apsyKeHHOU
YaCTHULIbI B OJHOPOAHOM MAarHuTHOM I10JIC.

Pa6ota cunsl Jlopeniia

4.3.6

SIBrieHME NEKTPOMArHUTHOW UHIYKIIHHI

4.3.7

[ToTok BeKTOpa MAarHUTHOM MHIYKITUU

4.3.8

OJIC WHIYKIUH. 3akoH

3JIEKTpOMAarHuTHOM MHAyKuuu Papanes

4.3.9

BuxpeBoe anexrpuueckoe none. I/C
WHIYKOIUU B IPOBOJHUKE, IBIDKYIIEMCS
HOCTYHATEeNbHO B OJTHOPOJTHOM

MarHuTHOM II0JIC

4.3.10

IIpaBuio Jlenuna

4.3.11

NHAIYyKTUBHOCTS. SBiaenue

camouHaykuuu. DIC camonH Iy K1

4.3.12

9Hepr1/1;1 MAariMuTHOI'O IIOJIA KaTyIIKH C

TOKOM

4.3.13

DJEKTPOMAarHUTHOE TOJIe




TexHuyeckne yCTPOMCTBA: IIOCTOSIHHBIE

MarHHThl, JJIEKTPOMArHUTBI,
4.3.14 AIIEKTPOJIBUTATEb, YCKOPUTEIN

JJIEMEHTApHBIX  YaCTWL, WHIYKIHUOHHAs

IeYb

IIpakTrueckue paboThI. N3yuenue

MarHMTHOTO TIOJS KaTyIIKH C TOKOM.
4315 HccnepoBanue AEUCTBUSA  IOCTOSTHHOTO

Mar"gura Ha pamKy c TOKOM.
Wccnenosanue SIBJICHUS

AJIEKTPOMArHUTHON WHIYKITUN

KOJIEBAHMA 11 BOJIHBI

5.1

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.1.1

KoneOarensHass cucrema. CBoOOmHBIE
Konebanus. ['apMoOHMUYECKHE KOJIeOaHMS.
[lepmon, wacrora, amrmumTyaa u ¢asza

KoJIcOaHuM

[IpyxvHHBIA MasTHUK. MaremMaTu4ecKkui

MasiTHHUK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUM.
Kunematnueckoe  u  AMHAMUYECKOE

OITHCaHKE KO0JIe0aTEILHOTO JABHKCHU A

[IpeBpaiienue SHEpPruu npu
rapMoHHYeckux  konebanusx.  CBs3b
aAMILTATY b KoJIeOaHMit HCXOIHOU
BEJIMYMHBI C aMIUIUTYyIaMH KoJleOaHui eé

CKOpPOCTH M YCKOPECHHS

Koneb6artenpupiii  koHTYp. CBOOOMHBIC
QJICKTPOMArHMuTHBIC KOHGGaHH}I B
UACaTbHOM  KOJICOATEIIbHOM  KOHTYpE.
Amnanorus MCKAY MCXAHUUYCCKMMU U
AJIEKTPOMArHUTHBIMH KOJICOAHHUSIMU.

®opmyna Tomcona




3aKOH COXpPaHEHUs SHEPIuu B U1CAIbHOM

KoJieOaTeIbHOM KOHTYPE

Brinyxnenneie MEXaHUYECKHE
KOJICOAaHUS. Pesonanc. Pezonancuas
KpHBasl. BrinyxeHHbie

QJICKTPOMArHMTHBIC KoJIeOaHHSI.

Ilepemennbii  Tok. CuHycOMOAIbHBIN

MEPEMEHHBIN TOK.

MontHocTh MIEPEMEHHOTO TOKA.
AMIIIUTYTHOE U IEHCTBYIOLIEE 3HAUEHUE

CHJIBI TOKA U HAIIPSAXKCHUSA

5.1.10

Tpancdopmarop. [IpousBoxacTso,
nepenavya u morpedIeHue AMeKTPUISCKOM
SHEPTUM. DKOJIOTMUYECKHE PHUCKH TpHU
MIPOU3BOJICTBE 3JIEKTPUUYECKON HSHEPTUH.
KynsTypa HCIIO/IL30BaHUsA

AJEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11

Texauveckue ycTpomncTBa: ceiicmorpad,
AIEKTPUYECKHI 3BOHOK, JINHUHA

aJIeKTpoIepeaayd

5.1.12

[Ipaktnueckue padotel. HccnenoBanue
3aBHCUMOCTH NIEpUOJIa MAJIBIX KOJIeOaHUH
rpy3a Ha HUTH OT JJIMHBI HUTH U MAaCChI
rpy3a. MccrnenoBanue nepeMeHHOro TOKa
B enu u3 MOCJIEI0BATEIHHO
COCIMHEHHBIX KOHJEHCATOpa, KaTYIIKH U

pe3ucropa

52

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnueckue BOJTHBI, YCIIOBHS
pacnpoctpanenus. llepuoa. CxopocTb
>21 pACIIpOCTpaHEHHMs] M  JUIMHA  BOJHBL
HonepeqHHe " OpOJO0JIbHBIC BOJIHBI
599 ###Par### ntepdepernus u nudpaxius

MCXaHHNYCCKHUX BOJIH




5.23

3Byk. CKopocTh 3ByKa. ' pOMKOCTB 3ByKa.

BricoTta Tona. TemOp 3Byka

524

DJIEKTPOMAarHuTHBIE  BOJIHBL. Y CIIOBHUS
I/IBHy‘IeHI/IH BHGKTpOMaI‘HI/ITHBIX BOJIH.
B3aumuas opuenTanus BektopoB E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BaKyyMe

5.25

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, IPeIOMIICHUE, TOIIpH3anus,
mudpakuus, uatepdepenuus. CKopocTh

SJICKTPOMAarduTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH.
HpI/IMeHeHI/Ie SJICKTPOMAriuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHBI pa,Z[I/IOCBHBI/I U TCIICBUACHUA.
Pagnomoxarus. DJIEKTPOMarHuTHOE

3arpsiI3HEHUE OKPYIKaIOLIEN Cpebl

528

TexHuueckue yCTpONCTBA: My3bIKAJIbHBIE
UHCTPYMEHTBHI, YJIBTPa3ByKOBas
JUAarHoCTHUKa B TEXHUKE U MEIULUHE,
pamap, PpaguONpPUEMHMK,  TEIEBH30D,

anTeHHa, Tenedon, CBU-meup

53

#HHPari#H#HOII TUKA

5.3.1

[IpsamonnHetHOE pacnpocTpaHeHue

CBETa B OJTHOPOAHOM cpene. JIyu cBera

532

OtpaxeHne cBeTa. 3aKOHBI OTPAXKEHHUS
cgeta. [locTpoeHre H300pakeHHiA B TTIOCKOM

3epKaiie

5.33

[penomienre cBeTa. 3aKOHBI MPEIOMIICHHS
CBeTa. AOCOIIOTHBII [IoKa3areib

MMpCIOMIICHUSA

534

Iomuoe BHYTPCHHEE OTPaKEHUE.
[IpenenbHbIid yrosl MOJHOTO BHYTPEHHETO

OTpaXKEHUS




5.35

Hucnepcust cera. CIlIOXKHBIM cocTaB

Ocnoro ceera. LlBer

5.3.6

CoOuparone ¥ pacceuBarolve JIHH3BI
Tonkasa ymH3a. POKYyCHOE pPacCTOSIHUE U
ONTHYECKAasl Cujga  TOHKOM  JIMH3BL
IToctpoenue M300pakeHMi B
COOMpAIOIIUX U PACCEMBAIOUIMX JIMH3aX.
@opMya TOHKOW JIMH3BL. YBEIUYCHHUE,

aBaeMoe€ JTUH30H1

5.3.7

[Ipenensr MPUMEHUMOCTHU

reOMETPUYECKON ONITUKHU

5.3.8

WNurtepdepenmuss  cBera. KorepeHTHBIC
UCTOYHUKUA.  YCIOBUS  HaONIOACHUA
MaKCUMYyMOB u MHUHHMYMOB B
MHTEp(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(ba3HBIX KOTCPCHTHBIX UCTOYHHUKOB

5.3.9

Hudpakuus  ceera.  JudpaxmmonHas
pemérka. YciaoBue HaOMIOACHUS TIaBHBIX
MaKCHMYyMOB npu naJicHuN
MOHOXPOMATHYECKOTO cBeTa Ha

TU(PaKIMOHHYIO PEIIETKY

5.3.10

[Tonspuzanus ceera

5.3.11

TexHuueckne yCTpPOMCTBA: OYKH, JyNa,
¢doroanmapar, NPOEKLUMOHHBINA ammapar,
MHUKpPOCKOII,  TEJECKON,  BOJOKOHHAS
ONTHKA,  JAu(dpakIUOHHAs  pemeéTka,

TIOJISIPOU T

5.3.12

[Ipaktnueckue  pabotel.  M3mepenue
nmokasareJs npenomienus. MccienoBanue
CBOMCTB  W300paXeHW B  JIMH3AX.

Habmtonenue nucnepcuu cBeta

BJIEMEHTAI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuubl TPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKH. ITocTynarsr TEOpHUU

OTHOCHUTCIBHOCTH: HWHBapUaHTHOCTDH




MOAYJA CKOPOCTH CBE€Ta B BaAKYYyMC,

MPUHIIMI OTHOCUTEILHOCTUA DUHIITEHHA

6.2

OTHOCUTEILHOCTD OIHOBPEMCHHOCTH.
BaMGI[JIeHI/Ie BpECMCHU W COKpALICHUC

TUINHBI

6.3

DHEeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsA3b MaccChl C PHEPrHUEHd W HUMITYJIbCOM
CBOOOJHOW 4YacTULBL. DHEpPrus IMOKOs

CBOOOIHON YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

@®ortonbl.  dopmyna [lmanka  cBsA3M
sHepruu (HOTOHA C €T0 YaCTOTON. DHEprus

U UMITYJIEC ()OTOHA

OTtkpbiTHE u UCCIICIOBAHNE
dbotoaddexra. Ombiter A.I'. CroneTora.

3akoHsbl hoTordexTa

YpaBHeHue DOHHIITEHA IS
dboroadpdekra.  «Kpacnas  rpaHuman

dotordpdekra

7.1.4

Hasnenune ceeta. Onbitel [1.H. Jlebenena

7.1.5

XUMHYECKOEe IeHCTBUE CBETA

Texauveckue ycTponcTa: (OTOIIEMEHT,
¢doronaTuuk, COJIHEYHAs Oarapes,

CBETOIHO/I

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma TomcoHa. OnbBITEI
Pesepdopna o uccinenoBaHUIO CTPOCHUS

aTromMa. HnaHeTapHaﬂ MOACIIb aTOMa

7.2.2

[Toctynatet  bopa.  U3nyuenue u
norjomieHue (OTOHOB TIPHU  TMEPEXOe
aToMa C OJHOTO YpOBHS SHEPruuM Ha
apyroi.  Buasl  cmekTtpoB.  Cnektp

YpOBHEH SHEPTUU aTOMa BOIOPO/Ia




7.2.3

BomnHoBEIE cBoiicTBa 4actuil. BojHBI Oe
Bpoiiss. KopmnyckynsipHo-BOJIHOBOM
nyamusM. Jludpakiuus 5SIeKTpOHOB Ha

KpHUCTaJIIax

7.2.4

CrioHTaHHOE U BBIHYXXICHHOC U3JTYyYCHHC.

Y CTpoiCTBO UM MPUHIIMIT pabOTHI J1a3epa

7.2.5

TexHuueckue yCTpoMCTBA: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[Ipaktuyeckne pabotel. Habmonenue

JIMHENYaTOro CIEKTpa

7.3

ATOMHOE APO

7.3.1

Metoabl HaOMIONEHUS W PETHCTpaluu

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE PaaUOAKTUBHOCTH.  OMbBITHI
Pesepdopna mo ompeneneHuio cocTaBa
paguoakTUBHOrO u3NMydeHus. (CBoiicTBa
anbda-, Oera-, raMMa-u3Iy4eHHs.
BnusHue paauoakTUBHOCTH Ha JKUBBIC

OpraHU3MBbI

7.3.3

OTkpblTHE  TPOTOHa W HEUTpPOHA.
Hyxnonnas monens siapa [eiizenbepra —
WBanenko. 3apsa aapa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

Anbda-pacnaz. DIIeKTPOHHBIN "
NMO3UTPOHHBIH  Oera-pacman.  ['amma-
U3Iy4YeHHE. 3aKOH  PaJHOaKTHBHOTO

pacnaga

7.3.5

DHeprus CBSI3U HYKJIOHOB B sJIpe.

Snepusie cuibl. Jlegext Maccsl sipa

7.3.6

Slnepuble peakiuu. JleleHWEe U CUHTE3

sanep

7.3.7

Snepubrii  peaktop.  TepmosimepHbId

cuHre3. [IpoGiieMbl M  MEPCHEKTHUBHI




SAJIEPHOM  DHEPreTUKU. OKOJOTHYECKUE

aCTeKThI EPHOM SHEPTeTUKH

7.3.8

DneMeHTapHble  4acTullpl.  OTKpbITHE
[I03UTPOHA. DyHIaMEHTAIIbHBIE

B3aUMOJICUCTBU

7.3.9

TexHuueckne yCTpOMCTBA:  JTO3UMETP,
Kamepa BuiibCOoHa, SIEpHBIA pPEAKTOp,

aroMHas bomba

7.3.10

[Ipaktnueckue padotel. HccnemoBanue
TPEKOB YaCTHILL (mo TOTOBBIM

dhoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. CosBe3amsi, spKue

3BE3IBI, IJTAHETHI, UX BUAUMOE IBIIKEHUE

8.2

Conueunas cucrtema. IlmaHeTsl 3eMHOU
prngI. HHaHeTbI-I‘I/IFaHTBI nu ux
CIyTHUKH, KapJIMKOBBIC TIAaHETHI. Maibie

Tesna COTHEYHOH CUCTEMBI

8.3

Connne, d¢orochepa u armocdepa.

CoJiHeuHast aKTUBHOCTD

8.4

Ucrounuk sneprun CoJiHIIA U 3BE3NT

8.5

3BE3/1bI, MX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, pajinyc, TeMIeparypa,
170'¢ B3aMMOCBSI3b. Huarpamma
«CTIEKTPAJIBHBIA KJIACC — CBETUMOCTHY.
3BE3abI TJIABHOH IIOCJIENOBATEILHOCTH.
3aBHCHMOCTh «MAacca — CBETHMOCTBY JUIS

3Bé3I[ IJIaBHOM noCiaca0BaTCIIBHOCTHU

8.6

###Par###BuyTpenHee CTpoeHUE 3BE3.
CoBpeMeHHBIE NIPE/ICTaBICHUS 0
MPOUCXOXKACHUN W SBOJIIOLUN COJIHL[a )41

3BE3. DTambl )KU3HU 3BE3]

8.7

Muneunbii Ilyth — Hama ['amakTuka.

CnupanbHasgs  crpykTypa  l'anmaktukw,




pacupeneineHue 3BE3N, ra3a U IBUIM.
Ilonoxxeune wu nBuwxkeHne CoiHIa B
lanaktuke. Ilnockas wu chepudeckas

MHOJICUCTEMEBI | aJlTaKTUKH

8.8

Tumel ramaktuk. PanguoramakTuku U

KBa3apbl. YEpHBIE ABIPHI B APAX IAIAKTUK

8.9

Bcenennas. Pacmmpenue Bcenennoi.
3akon XaO6na. Pa30eranue rajakTuk.
Bospact u paguyc Bcenennout, teopus
Bonbmioro B3peiBa. Mogenb «ropsiueit

Bcenennoi». PenukroBoe usinydeHue

8.10

MacmtabHast  cTpykTypa BceneHHoi.
Meraranaktuka. Hepeménnbie mpoOiemsl

aCTPOHOMUH




B HacTOsIeM JJOKYMEHTe IpoImmTo .
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