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INOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o gusrke Ha ypOBHE CpeIHETO 00111ero 00pa30BaHus COCTABIICHA
Ha OCHOBE TOJIOKEHUHN U TpeOOBaHUM K pe3yJibTaTaM OCBOEHUSI Ha 0a30BOM ypOBHE
OOII COO MBOY «Jluueit Nely», mpeacraBnennsix B ®I'OC COO, a takxke ¢
ydueToM paboueil mporpammbl Bocriutanusi MBOY «Jluneir Nel» u Konnenuuu
npenoaaBaHus yaueOHoro npeamera «Dusmkay.

Conepxanue mnporpaMMmbl MO (U3MKE HAMpapieHO Ha (QOpMUpPOBaHUE
€CTECTBEHHO-HAYYHOUM KapTHUHBI MUpa oOyyaromuxcs 11 kiacca npu o0yuyeHuu ux
¢uszuke Ha 06a30BOM YPOBHE HA OCHOBE CHCTEMHO-JESTEIBHOCTHOIO MOIXOA.
[Iporpamma no ¢usuke coorBeTcTByeT TpedboBanusmM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM 0O0y4eHHs, a TaKxKe
YUUTHIBAET HEOOXOJUMOCTh peaU3alluu MEXIPEAMETHBIX CBA3ed (PU3MKH C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH TIpeIMeTaMu. B Hell ornpenesnsitoTcsi OCHOBHbBIE
1IN U3y4eHUs! (PU3UKH Ha YPOBHE CPEIHEro 00111ero o0pa3oBaHusl, INIAHUPYEMbIE
pe3ynbTaTbl OCBOEHUS Kypca (PHU3UMKH: JIMYHOCTHBIE, METAalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3uke BKIIIOYALT:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHMS Kypca (PU3KUKHU HAa 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO F0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera «Pu3nka» o rogam o0yueHusl.

du3znka Kak Hayka o HauOosiee OOIIMX 3aKOHax MPUPOJIbI, BBICTyHas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA] B CHCTEMY
3HaHMUI 00 okpyskaroriem Mupe. IIIKompHbIN Kypc GU3UKHA — CHCTEMOOOPa3yOIIHiA
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI
JexaT B OCHOBE IIPOIECCOB U SIBJICHUHN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmosb3oBaHME UM AKTUBHOE
npuMeHeHue  (QU3MYECKUX 3HAHUM  OMpeAeNseT XapakTep ¢ pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHM B cepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
MOJTyYeHUs] HOBBIX MaTEpPHUaJOB C 3aJlaHHBIMU CBOMCTBaAMHU U Apyrux. M3yueHue
(bU3UKK BHOCUT OCHOBHOM BKJIaJ B (hOPMUPOBAHNE €CTECTBEHHO-HAYYHON KapTUHBI
MUpa oOydJaromuxcs, B (QopMHUpOBaHHUE YMEHHH MNPUMEHSITh HAyYHBIA METOJ
MO3HAHUS TIPU BHITIOJTHEHUN UMHU YI€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢pusnku 17151 ypOBHSI CpeTHETO 00111ero 00pa30BaHus MOJI0KEH
psI uaeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUUM C HEW KypC SBISETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIHOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTcTBUM € HeW MaTepuan Kypca (U3HKU
o0ObequHEH BOKpYr (u3WMYecKux Teopwil. Bemymmm B Kypce SBISETCS



dbopMupoBaHUE MPENCTAaBICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€pPHH, BEIIECTBE U
ToJI€.

Hoes eymanumapuzayuu. EE peanuzanus mpeamnosiaraeT HCIOJIb30BaHHUE
TYMaHUTapHOTO TOTEHIMana (PU3NUEeCKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHSA
(bu3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTPoOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gusuku npeanonaraet 3HaKOMCTBO
C IIMPOKUM KPYrOM TEXHMUYECKHX M TEXHOJOTMUYECKUX MPUIIOKEHUN M3YYEHHBIX
TEOpUid U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEICHUS AJIEMEHTOB
COJEpKaHUs, MOCBSIMIEHHBIX JKOJOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOTHH, a Takke 00CyXIEeHUA
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBbIMU 3JE€MEHTaMU Kypca (PU3MKH Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopun (popmupoBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3NYECKON TEOpUH, pojiu PyHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX ITPEICTABICHUSIX O PUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-AeSTENbHOCTHBIA NOAXO0M B Kypce (DM3UMKH peaau3yeTcsl Mpex]ie
BCEro 3a CYET OpraHM3alMM 3KCHEPUMEHTANbHON JESTEIBHOCTH O0yYaroIUXCs.
J1y1st 6a30BOT0 YpOBHS Kypca (PU3HKH — ATO UCIIOJIH30BAHUE CUCTEMBI (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JTA0OPATOPHBIX pabOT, KOTOPbIE B IPOrPAMME
no (usuke OObEIMHEHBI B OOIIMIA CIMHUCOK YYEHHYECKHX MPAKTUYECKUX padoT.
Boigenenue B yKa3aHHOM MepedyHe JaOopaTOpHbIX pPaldOT, MPOBOAUMBIX MJIs
KOHTPOJISL U OLICHKH, OCYLIECTBIISIETCS YyYaCTHUKaMU 00pa30BaTENIbHOTO Mpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAaHUPOBAHUS W OCHaIeHus kabunera (usuku. [lpu
TOM O0OecrneuynBaeTcsl OBIAJCHUE OOYYalOIMMUCS YMEHUSMHU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUs, MCCIEIOBaHUS 3aBUCHUMOCTEW (DM3MYECKUX BEIUYUH U
IIOCTAaHOBKY OITBITOB I10 TPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonpnioe BHUMaHUE yJIEIsS€TCs PELICHUIO PACUETHBIX U KAUYECTBEHHBIX 3a/1a4.
ITpu 3TOM 111 pacyYETHBIX 3a7a4 IPUOPUTETOM SIBJISIOTCS 3a1a4U C SIBHO 3a1aHHOM
(bu3nUecKoil MOJEbl0, TMO3BOJSIONIME MPUMEHATh M3YUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasfeia Kypca, TaKk U MHTETPUPYS 3HAHUSA U3
pa3HbIX pa3zenoB. [[1s KauyeCTBEHHBIX 3a/Ja4 MPUOPUTETOM SIBISIIOTCA 3aJaHMs HA
OOBSICHEHHE NpPOTEKaHUsl (UINYECKUX SIBICHUN M MPOLECCOB B OKpYyKaroIIen
KWU3HU, TpeOyromue BbhIOOpa (GU3HMYECKOW MOACIM JJI CUTyalldd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootBetctBun ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUIECKOMY
o0ecrniedyeHn0 yueOHOro mpoiecca 0a3oBbI ypoBeHb Kypca (pU3MKK Ha YpOBHE



cpenHero ooOiero oopa3oBaHUs JTOJDKEH H3Y4aTbCs B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHUSIX HMHTEIPUPOBAHHOTO KaOMHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 1MKJIa. B kabuHeTe (U3MKU JOHKHO OBITH HEOOXOAMMOE
1abopaTtopHOe OOOpYIOBAaHUE JJisi BBINOJIHEHMS YKa3aHHBIX B IpOrpaMMe IIOo
¢$u3MKe yICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYI0BaHHUE.

JleMoHCTpaniMoHHOE  000OpyAoBaHHE (OPMHPYETCSI B COOTBETCTBHH C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYMBaeT IMOCTAHOBKY
NEPEYUCIIEHHbIX B IporpaMMe M0 (PU3MKE KIIOYEBBIX JEMOHCTpauuil s
UCCIIEIOBAaHMSI  U3yYaeMbIX SIBICHUH M  MPOLECCOB, OSMIUPUUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHIA.

JlabopatopHoe 00OpyJIOBaHHE [JIsi YUYEHUYECKUX MPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIeYrMBaeTCsl B pacuére
OJJHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcs. TemaTHuecKue KOMIUIEKTHI
71a00paToOpHOTO O0OPYAOBAHUSA JIOJDKHBI OBITh INOCTPOEHBI Ha KOMIUIEKCHOM
UCTIOJb30BaHUU AHAJOTOBBIX W IHU(POBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMU LIEJIIMH U3YYeHUS! (PU3HKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMupOBaHME HUHTEpeca M CTPEMJICHUS OOYyYarolMXCi K HAYyYHOMY
U3YYEHUIO TPUPOJblI, PA3BUTHE HX HHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHKE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3yICHHsI OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opMupoBaHHE YMEHUU OOBSICHATH SIBJIEHUS C HCIOJIb30BAaHHEM
du3nyecKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (dopMupoBaHHE MPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJOTHIA.

JlocTkeHne 3THX Lesnei 00ecreynBaeTCsl pelieHueM CIIeIyIoMMX 3a1ad B

nporuecce U3y4eHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:

e MpuOOpETEHNE CUCTEMbI 3HAHUHN 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAas MEXaHUKy, MOJCKYISIpHY0 (Qu3uKy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHWE YMEHHMI TIPUMEHATH TEOPETHUYECKHWE 3HAHUS IS
OOBsICHEHHsI (PU3MUECKUX SIBICHUA B TMpPUPOJE U JUId TPUHATHA
MIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOMW KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 337ad4 C SBHO 3aJIaHHOMN
¢u3znyeckoil Mozenblo, 3a1ady, NOAPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOeINH, aIeKBaTHON YCIOBHSIM 3a/1a4U;



e TMOHWMaHWE (UBMYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIMSHUS HA OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHHOTO IUIAHWPOBAHUS M MPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHalW3a W HMHTEpIpeTanuu uHbOopMaIu,
OTIpeIeNEHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHWC YCJIOBHM I Pa3BUTHS YMEHUH MPOCKTHO-MCCIICIOBATEIHCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha wusyuenne ¢usuku (06a30BBIi ypOBEHb) Ha YPOBHE CPEIHEro OOIIEero
obOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipemmaraemeiii B mporpamMme 1o (GU3HKE TEpeueHb JabopaTOPHBIX U
MPAKTUYECKUX PaldOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHUTENh JEJaeT BBHIOOD
mpoBeleHusT J1abOpaTopHBIX pabOT M OMBITOB € YYETOM HMHAMBUAYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPKAHUE OBYYEHUA
11 KIIACC

Pasznen 4. DnekTpoauHaMuKa

Tema 3. Macnummnoe none. In1eKmMpoMazHUmMHAA UHOYKYUS

ITocTostHHBIE MarHUTHl. B3anMoaeiCTBHE NOCTOSHHBIX MarHUTOB. MarauTHoe
nosie. BeKTop MarHUTHOM MHAYKIMH. [IpUHIMIT CyIeprio3uiuu MarHUTHBIX ITOJIEH.
JIluauu MarHuTHOM WHAyKuuMH. KapThHa JMHUKA MarHATHOM WHIYKIIMU TIOJIS
IIOCTOSIHHBIX MarHUTOB.

MaruutHoe 107€ NPOBOJHHMKA C TOKOM. KapTWHa JnMHWNA WHIYKIUU
MAarHATHOTO TOJISI JJIMHHOTO IPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuna Amniepa, €€ MOYJIb M HallpaBJICHHUE.

Cuna Jlopenua, €€ MOJIy/Ib U HaIlpaByieHUE. JIBUKEHUE 3apsSyKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBneHHME DNEKTPOMArHUTHOM HWHAYKIMH. [lOTOK BEKTOpa MarHUTHOMN
UHAYKOUU. OJEKTPOABIKYLIas Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapazes.

BuxpeBoe anexkrpuyeckoe Imosie. OJEKTPOIABWXKYINAs CUJa HHAYKIUU B
MIPOBOJAHUKE, IBMXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

IIpasuo Jlenua.

NHaykTMBHOCTB.  SIBIIEHME CaMOMHIYKIMH. OJIEKTPOJABMXKYIIAs  CHJa
CaMOMHAYKIIMH.

DHeprusi MarHUTHOTO MOJISl KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTaTENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YaCTHULl, MHAYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKIIOHEHHUE 3JEKTPOHHOIO ITyYKa MATHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMY MarHATHOTO TOJISL.

B3anmoneiictBre AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIOpeH11a HA HOHBI AJIEKTPOJIUTA.

SIBneHuE 3IIEKTPOMAarHUTHOW HHIYKIIUH.

[IpaBuno Jlenua.



3aBUCUMOCTb SJIEKTPOJBIKYIIENH CUIbI UHIYKIHU OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBNeHNE CAMOUHIYKIINH.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3ydenne MarHuTHOTO MOJISI KATYIIKK C TOKOM.

HccnenoBanne neiicTBUS MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

Pa3znen 5. Kosre6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 3neKmpomazHumMHbvle KOJ1e0aHus

KonebarenbHass  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJI€OAHUSI.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza xoneOaHUM.
[Ipy>XKMHHBIN MasTHUK. MaTeMaTUYECKUM MAsTHUK. YPaBHEHHE TapMOHUYECKHX
kosnebanuil. [IpeBpaienue sHeprun Npu rapMOHMYECKUX KOJICOaHUSIX.

Konebarenbubiii  kKoHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KOJI€OaHUS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPrUM B UJICATBHOM KOJIEOATEIIbHOM KOHTYPE.

[IpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BrIHYX/IeHHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsI.

Ilepemennbii  TOK. CHHYCOMZANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA H
HaIPSHKEHUS.

Tpancopmarop. [IpousBoacTBo, mepeaada U MOTPEOICHUE DIEKTPUIECKOM
HHEPrur. DKOJIOTHMYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHu4yeckne yCTpoWCTBAa M IPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUYECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOI0O TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJieOaTeNbHOUW cHCTEMbl (MIPYKUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

Habmronenue 3aryxarommx KojieOaHui.

UccnenoBanne CBOMCTB BRIHYKICHHBIX KOJICOAHUIA.

Habmonenue pe3onanca.

CB0OOIHBIE SJIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CUJTBI TOKA U HANIPSIKEHUS] OT BPEMEHHU) JJIS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pesonanc mnpum 1DoCIEnOBAaTENBHOM COSAVMHEHUM PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopeinp TMHUM 2JEKTPOoIepe1adHn.



Vuenuueckuii oxcnepumenm, nabopamopmsvie pabomol

HccnegoBanue 3aBUCMMOCTH NIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

Hccnenoanne nepeMeHHOr0 TOKA B LIETIH U3 MOCJIEI0BATEIIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60THbL

MexaHnueckue BOJHBI, YyClOBUs pacnpocTtpaneHus. llepumon. CkopocThb
pacrpoCcTpaHeHuss M JUIMHA BOJHBL. IlomepeuHble M NPOJOJIBHBIE  BOJIHBI.
HNuTtepdepenius u uppaxius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI U3TTyUYEHHUS AIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHUE, MOJsApu3auus, Audpakuus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTPOMArHUTHBIX BOJIH. [[prMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIMOCBA3U U TENEBUACHUA. Pagqnonokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieys.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHHUE MOMEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

KoneOmtomieecs Tei10 Kak UCTOUHUK 3BYKa.

Hab6nronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nnrepdepenuuu v qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnrogeHue cBsi3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIUTYAOU H
4acTOTOM KoJeOaHUM.

Uccnenoanue CBOMCTB AIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, TPEJIOMIICHHE,
noJisipu3aIys, TuQpaxius, THTEpPEpeHITHSL.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsgmMonuHerHOE pPacHpOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpakenne cBeTa. 3aKOHBI OTpakeHus cBera. [locTpoeHne m300pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPeTOMIICHUS cBeTa. AOCOIIOTHBIN OKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MNOJHOTO
BHYTPEHHETO OTPaKCHHS.



Hucniepcus ceeta. CioxHBIN cocTaB 0esoro cBera. [[Ber.

Cobuparomniye u pacceuBaroIue JuH3bl. ToHKast TruH3a. DOKYCHOE pacCTOsSHUE
Y ONTHYECKas CUiia TOHKOW JUH3bIL. [locTpoeHne n3o0pakeHnii B COOMPAIOIINX U
paccenBaOMIMX JUH3aX. PopMysia TOHKOH JINH3bI. Y BEJIUUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOUN ONTHUKHU.

BonnoBass ontuka. Wutepdepenuus cera. KorepeHTHble HCTOYHUKH.
YcnoBus HaOMIONEHWS MAaKCUMyMOB M MHUHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcCIoBUE HaOMIOACHUS
[NIABHBIX ~MAaKCUMYMOB TIpM NAaJACHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuuecknue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHME. OYKH, JIyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsamoiMHENHOE pPACIPOCTPAHEHUE, OTPAXKEHUE U IPEIOMIICHUE CBETA.
OnTuyeckue NpuOOopHI.

[TomHOe BHYyTpEeHHEE oTpaxeHue. Mozens cBeToBoA.

WccnenoBanue cBOMCTB N300paykKeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenue unrepdepeHimu crera.

HaOnronenune nudpakium ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHue ciekTpa ¢ MOMOIIBIO ITPU3MBL.

[TomydyeHue ciekTpa ¢ MOMOINILIO AUPPAKITUOHHON PEIIETKH.

HaGnronenue nossipusaluu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomol

N3Mepenune nokaszaresns npesoMIIeHUs CTEKIIA.

UccnenoBanue cBOMCTB M300pakeHU B JIMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crielUAIBLHON TEOPUN OTHOCUTETbHOCTH
['panuLbl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyiaTel cnienuansHon
TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.
DHEPrus U UMITYJIbC PEASTUBUCTCKON YACTUIBI.



CBs13b Macchl C SHEPTUEW U UMIYJIBCOM PEISATUBHUCTCKON YaCTULbL. DHEPIUs
ITOKOSI.

Paszpnen /7. KBantoBasi puzuka
Tema 1. Dnemenmal K6aHmM 080U ONMUKU
®otonsl. opmyna [lnanka cBs3u 3Heprun HOTOHA C €r0 YACTOTOM. DHEPrust
U UMITYJbC (POTOHA.
OtkpeiTre u uccienoBanue gororpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotorpdexra. YpaBuenue DiHimTeitHa st hoTodapdexra. «KpacHas rpaHuna»

dotorddekra.

JlaBnenue cBera. OnwiTel I1. H. JIebenena.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOMCTBA U TMPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(deKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToadekra.

CBeToanoI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogpens atoma Tomcona. OmbiTel Pesepdopna mo paccesHur0 o -4acTHIIL.
[ImanerapHas mognens aroma. Ilocrynarel bopa. M3mydyeHue u moriiomeHue
(GbOTOHOB MpU TEpexojie aToMa C OJHOTO YPOBHS DHEPrUU Ha Jpyrou. Bumbl
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJOPO/IaA.

BonnoBelie cBoiicTBa yactuil. Bonnsl ae bpoina. KopnyckynsapHO-BOIHOBOM
TyaJIA3M.

CHoOHTaHHOE U BBIHYXIEHHOE U3TyUEHUE.

TexHu4yeckne yCTpOMCTBA M MPAKTHYECKOE ITPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pesepdopra.

Ornpenenenue JJIMHBI BOJHBI Ja3epa.

Habmoienue nuHeiuaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii soxcnepumenm, nabopamopusie pabomol

HaOmronenue nuHeM4aToro CrexkTpa.

Tema 3. AmomHnoe a0po

DKCHEPUMEHTBI, JT0KA3bIBAIOIIUE CIIOKHOCTh CTpOeHUs sapa. OTKpbITHE
panuoaktuBHOCTH. OnbITHI Pe3epdopaa no onpeneneHnio cocraBa paaruoakTUBHOTO



m3nyuenusi.  CoiictBa  amb(a-, Oera-, ramma-m3nydeHus.  BrusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpbiTHE TIpOTOHA W HehTpoHa. Hykionnas monens siapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacniaf. DIEKTPOHHBI W TMO3UTPOHHBIM Oera-pacnaa. [amma-
U3JIlydeHue. 3aKOH PaJuoaKTUBHOIO pacraja.

DHeprus CBsI3U HYKJIOHOB B snpe. AaepHblie cuibl. [ledekT maccsl sapa.

Anepusie peakuuu. Jlenenue u CUHTES sSIEP.

SAnepubrit peaktop. Tepmosinepubiii cuuTe3. [IpobmeMbl W TEPCHIEKTHUBHI
AJICPHON SHEPTETUKH. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

OnemMeHTapHble YacTHIbl. OTKPBITHE TIO3UTPOHA.

MeTtonbl HaOJIIOIEHHS U PETUCTPALIUN 3JI€MEHTAPHBIX YaCTHULL.

®dyHaamMeHTalbHbIe B3auMoeicTBusl. EAMHCTBO pu3nueckoil KapTUHBI MHUpA.

TexHuyeckue ycTporucTBa U NPAKTUUECKOE IIPUMEHEHHE: JO3UMETpP, KaMmepa
Buiibcona, siiepHblil peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TYnK MOHU3UPYIOIIHUX YaCTHULL.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

HccnegoBanue TpeKkoB YacTHIL (IO TOTOBBIM (OTOrpadusim).

Pa3nes 8. DyieMeHTBI ACTPOHOMMH U ACTPOPUZMKHU

Otanbl pa3BUTHS acTpoHoMuUU. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUM.

Bupa 3Bé3anoro neba. CosBe3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BHUJIUMOE
JIBU>KEHUE.

ConHeuHas cucrema.

Connne. ConHeuHas akTHUBHOCTh. Mcrounuk sHepruum CojHuia U 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CIEKTpalbHbIA Kacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW TOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» I 3BE3]l TJIABHOM IIOCIIEIOBATEILHOCTU. BHYTpEeHHEE CTpOEHUE
3BE37. COBpEMEHHBIEC MPEJACTABICHHUS O MPOUCXOXKACHUM U 3Boonuu CoyHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mnineunsiit [lyte — nHama T'anaktuka. [lonoxxenue u nBuxenue CoiiHIIAa B
INanaktuke. Tunel raaktuk. Paguoranaktuku u xkBaszapsl. UEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacmupenue Beenennoid. 3akon Xa00ua. Paz0eranue rajgakTuk.
Teopus bonbsmioro B3peiBa. PenmkroBoe usiydueHue.

MacmrabHas cTpykTypa Beenennoii. MeTaraiakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus



HaGnronenus: HEeBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN JJIA ONPENEIICHUS TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/11si CEeBEpHOIro MOJIYLIAPUS U IPKUE 3BE3IBI.

Ha6nronenus B reneckon JIynel, mnanet, Muegroro [TyTu.

O06o01maruee noBTopeHue

Ponp ¢Qusuku u acTpoHOMHM B DIKOHOMHYECKOH, TEXHOJOTHMYECKOMH,
COLIMAJIbHON M ATHYECKON cpepax NesTeIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKHU U
aCTPOHOMHH B COBPEMEHHOM HAay4YHOU KapTHHE MHUpa, POJb (GHU3UIECKON TCOPUH B
dbopMUpOBaHUU TIPEACTABICHUM O (U3UIECKOM KapTUHE MHUpPa, MECTO (PHU3UIECKON
KapTUHBI MHpa B OOmEM pSAy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHUKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Mesicnpeomemuvie noHsimus, CBSI3AHHBIE C U3YUYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, Quisnueckas BeJIWYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWE CHUCTEMbl YpPaBHEHUW, TPUTOHOMETPUUYECKHE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIMH HA OCHU KOOPJWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUH, MPU3HAKK MOJ00US TPEYroJbHUKOB,
ompeiesICHHE TIONIAIU TIIIOCKUX GUryp u o0beéMa Tel.

buonoecusa: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosebaTenbHbIe
JIBUKCHUS B KWBOW MPUPOJIE, ONITUUYECCKUE SABJICHUSA B )KUBOM MPUPOJIE, JCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpoeHUE aTOMOB U MOJIEKYJI, KPUCTAJUTMYECKAsi CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pa30BaHUS KPUCTALTNYECKON PEIIETKY, CTIEKTPAIbHBIN aHAIIN3.

l'eocpaghusi:  mMarHWTHBIE TIONMIOCA 3€MJIM, 3aJIeKHM MArHUTHBIX DY,
(boTOChEMKA 36MHOM TOBEPXHOCTH, MPEACKAZAHUE 3EMIICTPSICEHUN.

Texnonoeus: JHUHUM DJIEKTpONEpeaad, TEeHEepaTop IMEePEeMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pajap, PaAHuONpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-meub, MpOEKIMOHHBIN amnmapaTr, BOJOKOHHAas ONTHKA,
CoJIHEUHas Oarapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenne ydeOHOro mnpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
oOpa3oBanus (6a30BbIi YPOBEHB) MOJDKHO OOCCIEUYHTH TOCTIKCHHE CIIEAYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE PE3yJabTAaThl OCBOCHUS yUeOHOro npeaMera «Pu3nKa» T0KHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOyYaromMXcsi PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIUEH JUYHOCTU, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUICKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEIBHOCTA B MPOIIECCE peaiu3allid OCHOBHBIX HAaINpaBJICHUN
BOCIUTATEILHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIMTAHNS

c(hOpMHUPOBAHHOCTD TPAKIAHCKOMN MO3UIIUU 00YHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

MPUHATHE  TPATUIMOHHBIX  OOIIEYETIOBEUECKMX  TYMAaHUCTHYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX T'PAXKTAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHHUE B3aUMOJIEUCTBOBATH C COIMATIbHBIMUA NHCTUTYTAMHU B COOTBETCTBUH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOM AESITENBHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCUICKON TPaKTaHCKOW UEHTUYHOCTH, MATPUOTHU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYJApCTBEHHBIM CHUMBOJIaM, JIOCTIKCHUSIM
POCCHICKUX YUEHBIX B 001aCTH (PU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHUCIIE B
JEATEIIbHOCTU YYEHOTO0;

OCO3HaHMUE JJUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOr0 Oy1yIIETo;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOUAsl CTETUKY HAYYHOTO TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpya0BOr0 BOCIMTAHUSI:



MHTEpEC K pa3nuyHbiM cdepaMm MpodeccroHaNbHON NeATENbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKON M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUI0 U caMOOOpa30BaHHIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3KOJIOrHYeCKOTr0 BOCIIUTAHMSI:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYphl, OCO3HAHUE TI00ATBLHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHKE U OCYIIECTBIICHUE JEUCTBUN B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpPEHUE OIbITA JEATEIBHOCTH SKOJOTMYECKOW HalpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMUPOBAHHOCTb MHPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HaHWE LEHHOCTH HAYYHOW JAESITENbHOCTH, TOTOBHOCTH B IPOLECCE
U3ydeHUus1 (PU3UKU OCYIIECTBIISATh MPOEKTHYIO U UCCIIEI0BATEIbCKYIO AEATENBHOCTD
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/bHBbIE YHUBEPCAJIbHbIE YyUeOHbIe 1eCTBUS
ba3oBble JJornyeckue AeMCTBUA:
CaMOCTOSITEIbHO  (popMylIMpoBaTh W aKTyaJU3HpOBaThb  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LEJIU JIEATEIbHOCTH, 3aJ1aBaTh IMapaMETPbl U KPUTEPUU HX
JIOCTHKCHUS;
BBISIBIISATH  3aKOHOMEPHOCTA M MPOTHBOPEYHS B  PACCMATPUBAECMBIX
bU3NYECKUX SIBICHUSIX;
pa3pabarpiBaTh IUIAH pEIIeHUs MPOoOJeMbl C YYETOM aHAIM3a UMEKOIIUXCS
MaTE€pPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBATH U BHITIOJHATH PA0OTY B YCIOBUAX PEaTbHOTO, BUPTYATBHOTO
1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUN KU3HECHHBIX MPOOIIEM.
ba3oBble uccienoBareibCKue AeiicTBHA.
BJIAJIETh HAYYHOM TEPMHUHOJIOTHEH, KJIIOUYEBBIMU MOHATHUSMU U METOAAMHU
(bu3nYeCcKo HAYKH;



BJIa/IETh HABBIKAMHU Y4EOHO-MCCIEA0BATEIBCKON U MPOEKTHOM NeATEIbHOCTH
B 005acTy PU3UKU, CHIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB pelIeHUs 3a7ad (PU3MUECKOro COJEp)KaHWs, NMPUMEHEHUIO Pa3IUYHbIX
METOJI0B IO3HAHUS;

BJIQJETh BHUAAMHU JEATEIBHOCTH [0 T[OJYYEHHUIO HOBOIO 3HAHHS, €ro
UHTEPIIPETALINY, MPEOOPA30BAHUIO U MPUMEHEHHIO B pa3IMYHBIX Y4EOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBUSIBIIATh [PUYMHHO-CIICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ PEIICHUs, HAXOAUTh apTyMEHTHI JUIsl 10Ka3aTeIbCTBA CBOUX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBAaTh IIOJIyYCHHBIE B XOJE PEIICHHUS 3aJa4d  pPeE3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBbIE 3aJayd B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DPU3UKU;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHMUS MO0 (U3MKE B MPAKTHUYECKYI0 00JIacTh
XKU3HEJEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE HJIEH, IIPEJIAraTh OPUTMHAJIBHBIE ITOAXO0AbI U PELICHUS;

CTaBUTh MPOOJIEMBI U 33Ja4H, I0IMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

Pa6ora c undgopmanmueii:

BJIQZICTh HaBbIKAMU MOJy4eHHUS MHPOpMALMH (PU3NYECKOTO COAEpNKAHUS U3
VMCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBIISATH IIOWCK, AHAJIN3,
CUCTEMAaTH3allMI0 U HHTEpIpeTaluio MH(OPMALUK Pa3IUYHbIX BUAOB U (opM
Ipe/ICTaBJICHMUS;

OLIEHMBATH IOCTOBEPHOCTH HH(POPMALINY;

UCIIOJb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX U KOMMYHHUKAllMOHHBIX
TEXHOJIOTUI B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3ALMOHHBIX
3aJa4 ¢ COOII0ACHNEM TPeOOBAHUN 3PTOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKHMX HOPM, HOPM HH(DOpPMAIIMOHHON
0e30MacHOCTH;

co371aBaTh TEKCThl (PU3MUECKOTO COAEp>KaHUS B Pa3IMYHBIX (opmaTax ¢
yu€TOM HazHadeHHs] THPOPMAIIUHU U LEJIEBOU ayJUTOPHUH, BBIOUPAs ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alllu.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIe elcTBHUA:
OCYILIECTBIISATH OOIEHHE HA YPOKaxX (PU3MKH U BO BHEYPOUHOH /EATEIbHOCTH;
pacro3HaBaTh  MPENNOCBUIKM  KOH(JIMKTHBIX CHTyalldii W  CMAr4aTh
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;

NOHUMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUAYAIbHOU
paboThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JAEUCTBHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOTO YJIEHA KOJJIEKTUBA;

NPUHUMATh €M  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUSA MO €€ JNOCTHXKEHUIO: COCTABIISITh IUIAH JCHUCTBU,
pacmpenenarb pojau ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYKIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia M KaXKJOT0 YYaCTHUKA KOMaH bl B 001NN
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

NpeiaraTb HOBBIE TNPOEKTHI, OLECHWBAThL WAEHU C TO3UIMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJIITh IMO3UTUBHOE CTPATETUUYECKOE IIOBEJACHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHBIe YHHBepcaJIbHbIe YueOHbIe el CTBUSA
Camoopranm3anus:

CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATENIbHYIO AESITEIBbHOCTh B 00IacTU
GU3MKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYIHUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENIbHO COCTaBJISATh IUIAH PEIICHUsS PAcUYETHBIX M KaueCTBEHHBIX
3a]a4, IJIaH BBIMOJHEHUS IPAKTUYECKONW paboThl ¢ yUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclMpATh paMKH y4eOHOIO MpeIMeTa Ha OCHOBE JMYHBIX MPEANOYTECHUMN;

JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTUpPOBATh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHHBATb MPUOOPETEHHBIH OIBIT;

CrocoOCTBOBAaTh (OPMUPOBAHMIO U TMPOSIBICHUIO DJpYIMLMKA B 001acTu
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CUTYallMsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th  HABBIKAMM  TO3HABATEJIbHOM  pediekcud Kak  OCO3HaHUs
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMI;

MCIIOJIb30BaTh MPUEMBI PEIIEKCUH JIJIsl OLIEHKH CUTYalluH, BHIOOpa BEPHOTO
pelleHNs;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIIEHUS IO HX
CHIDKCHUIO;

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTUX TPU aHaIu3e pe3yIbTaToB
TESITEIILHOCTH,

MPUHUMATH ceOsl, TOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTUX TPU aHaIu3e pPe3ylIbTaToOB
TESITEIILHOCTH,

MIPU3HABATh CBOE TIPABO W MIPABO JPYTHX HA OIIHOKH.

B mporiecce noCcTrKeHUs TMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS IPOTPAMMBI T10
dbu3uke I YPOBHS CpEJHEro oOmero oOpa3oBaHus Yy OOydYarolmuxcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN HWHTEJUICKT, TIPEATOJIaTr AFOTIHIA
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHWE, CIIOCOOHOCTh aJalTHPOBAThCI K
AYMOITMOHAIEHBIM U3MEHECHHSM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTUBAIIMM, BKIIOUYAIONIECH CTPEMJICHUE K JOCTIXKCHHIO 1ETU U
ycrexy, ONTHMHU3M, WHUIMATUBHOCTb, YMEHHE JIEHCTBOBATH HMCXOJs M3 CBOMX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAOIIECH CIIOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €r0 TPH OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BHICTPABATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

NHNPEAMETHBIE PE3YJIBTATBI

K koniry o6yuenus B 10 ki1acce npeiMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbl MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIIOIEM;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJIEIeH:
MaTepHuaibHas TOYKa, UHEPIMaIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICaJbHBIN a3, MOJEIIM CTPOECHUS Ta30B, KUIAKOCTEU U TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3MUYECKHUE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSPHO-KUHETUYECKON TEOPUU CTPOCHHS BELIECTBA U



ANEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE IIPSAMOJIMHENHOE JBUKEHHUE,
CBOOOJHOE MAaJEHUE TEJ, JBUKEHUE MO OKPYXHOCTH, MHEPIHS, B3aUMOJCHCTBUE
Ten, Auddys3us, OpOyHOBCKOE ABUKEHHE, CTPOCHHE KUJIKOCTEH M TBEPABIX TeEl,
U3MEHeHue o0bEMa Tell MpPU HarpeBaHUU (OXJIAXKAECHWH), TEIJIOBOE PaBHOBECHE,
UCllapeHue, KOHJCHCAlUA, IUIABJICHHUE, KPUCTAJLIA3ALMA, KUIIEHUE, BIIAXXHOCTHb
BO3/yXa, MOBBILICHUE NABJICHUSA Ia3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CB3b MEXY ITapamMeTpaMM COCTOSHUSA Ta3a B U30MIpPOLEccaX, JICKTPU3aLUA TeEll,
B3aMMO/JICHCTBUE 3apsJI0B;

OIUCHIBATh MEXAHWYECKOE JIBUKEHHUE, MCIONb3ysd (PU3NUYECKUE BEIMYMHBI:
KOOpAMHATa, IIyTh, IEPEMEIIEHUE, CKOPOCThb, YCKOPEHHME, Macca Tena, CHUIa,
VMMIIYJIbC T€Jla, KUHETUYECKas dHEprus, MOTCHUHAIbHAA DHEPIUsa, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU NPABUIBHO TPAKTOBATh
(Gu3NYECKUN CMBICH HCIHOJIb3YEMBIX BEIMYMH, MX OOO3HAUYEHHS U EIUHULBL,
HaXOoAUTh (POPMYIJIbI, CBSI3bIBAIOIINE AAHHYIO (PU3NYECKYIO BEIIMYUHY C JPYTHUMHU
BEJIMYMHAMU;

ONMCBHIBATh HM3YYECHHBIE TEIUUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBJICHMS,
UCIIONIb3Ysl (DU3UYECKHE BEJIMYMHBL: JABJIEHUE Tra3za, TEeMIepaTrypa, CpeaHss
KUHETUYECKash DHEPrus XaOTHUYECKOr0 JIBVIKEHUSA MOJIEKYJI, CPEIHEKBaApaTUYHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs JHEprus, pabora rasa,
KOA(P(QUIUEHT TMOJIE3HOTO JIEUCTBUS TEIJIOBOIO JABHUIaTeisl; MpPH ONHCAHUU
NpaBUIbHO TPaKTOBaTh (U3MYECKUH CMBICI MCHOJb3YEMbIX BEJIMYUH, HX
00O3HAaYeHUsT W E€AUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(pU3MUYECKYIO BEIMUUHY C IPYTMMHU BEINYNHAM;

OIMCBIBATh U3YYECHHBIE DJICKTPUUECKUE CBOMCTBA BELIECTBA U JIEKTPUUECKUE
sBJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMUYMHBL AJIEKTPUUYECKUI 3aps,
AIIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I10JIs, TOTEHIUAJI, Pa3HOCTh ITOTEHLIUAJIOB;
IpU ONHMCAHWM TPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI HCHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAYECHMS] M €IMHMIIbI; YKa3blBaThb (OPMYJbI, CBS3bIBAIOILNE
JaHHYI0 (PU3MYECKYIO BETUUYUHY C IPYTUMH BEJIMYMHAMU;

aHAJIM3UPOBATh (PU3UYECKHE MPOILIECCH U SBJICHUS, HCIONb3Yys (pU3nUecKue
3aKOHBI U IIPUHIMUIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u III 3akonsl HeroToHa,
3aKOH COXPAHECHUs MEXAHUYECKOM JHEpPruu, 3aKOH COXPaHECHUs WMITYJIbCa,
NPUHLNIN CYNEPHO3ULNNA CHUJ, NPUHUMUII PAaBHONPABUS HWHEPIUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHMS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEAHEN KUHETUYECKOW DHEPIUU TEIUIOBOIO JBUKEHHUS MOJIEKYII C
aOCOJIFOTHON TeMmmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
AIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pas3inyaTth CIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €r0 MaTeMaTHMYECKOE BBIPAKEHHUE U YCJIOBHS (TPaHUIIBL,
001acTH) MPUMEHUMOCTH;



OOBSACHITH OCHOBHBIC TIPUHITUIIBI ICHCTBUS MAIIHH, TPHOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHS UX 0€30MacHOTO MCMHOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI 10 HCCJIENOBAHUIO (PU3NYECKUX SBJICHUN U
MPOLIECCOB C HCIONb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUU, MPU 3TOM
dbopmyIrpoBaTh MPodIEMy/3a1ady U TUIIOTE3y YIEOHOTO SKCIIEPUMEHTa, COOMPAThH
YCTaHOBKY M3 MPEJIOKEHHOTO 000py10BaHUs, IPOBOIUTH OMBIT U (POPMYITHPOBATH
BBIBO/IbI;

OCYUIIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI PU3NUECKUX BEIUYMH, IPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHHUSI M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEIHUYMHAMHU  C
UCIIOJb30BAaHUEM TMPSMBIX HM3MEPEHUN, MPU STOM KOHCTPYHPOBATH YCTaHOBKY,
(buUKCUpPOBATH PE3YNIHTATHI MOJTYYCHHONM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJIC
TabnuIl ¥ rpauKOB, ACJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEIOBAHMS;

cobJroaaTh npaBuia 0€30MacHOTO TpyJa NP MPOBEACHUU HCCIIECIOBaHUN B
pamMKax y4eOHOTO SKCIepUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM U MPOEKTHOM
JIESITEIIbHOCTH C HCIIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemarh pacu€THblEe 3aJa4dl C SBHO 3aJaHHON (U3MYECKOM MOJIETBIO,
UCTIONB3YS (PM3UUECKHEe 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3aa4n
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJuMbIe JUJIsl €€ pelIeHUs, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEaIbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

penaTh KaueCTBEHHbIE 33/1aUd: BBICTPAUBATh JIOTHYECKH HETIPOTHUBOPEUHUBYIO
IENOYKY PAaCCYXJACHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIIOJIb30BATh MPU PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHbIE HH(DOPMAIMOHHBIC
TEXHOJIOTUH [IJIsl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TIPEICTABICHHUS
y4eOHOH ¥ HAYYHO-TIONMYJISIPHONW WHGOpPMAINK, TOTYYEHHOW W3 Pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

IIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOCIKHBIX YUEHBIX-(U3UKOB B
pa3BHUTHE HAyKH, 00BICHEHUE TIPOIECCOB OKPYKAIOIIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 0 (PU3HKE B TOBCEAHEBHOM KU3HU JIJIS
oOecrieueHuss 0E30MAaCHOCTH TPU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
yCTPOMCTBaMH, ISl COXPAHEHUsS 30POBbSI M COOIOICHUS HOPM DKOJIOTHYECKOTO
MOBEACHUS B OKPY KaIOILEeH Cpejie;



paboTaTh B TpyHIe C BBIIOJHEHHEM pAa3jMYHBIX COLHMAJIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO pAaCHpenessaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYalUsAX, aJI€KBaTHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccCMaTpUBaeMON IPOOJIEMBI.

K koHiy o0yuenus B 11 kiiacce mpeaMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUIA:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B IMPAKTHYECKOW IEATEIBbHOCTH JIFOJEH, LEJIOCTHOCTh U E€IMHCTBO
($u3nYECKOI KapTUHBI MUPA;

YUUTBHIBaTh TPaAHUIBl MPUMEHEHMsS] M3YyYEHHBIX (PU3MUECKUX MOjeneil:
TOYEYHBIA JJIEKTPUUECKUH 3apsl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, A/ICPHA
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO sjipa MpU pPElIeHUU (PU3HYECKUX
3aj1ad4;

pacrno3HaBaTh (PU3NUECKUE SIBJICHUS (IPOLECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3UKHU: AJIEKTPUUECKAs MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aMMOJICUCTBHE
MarHuTOB, J3JICKTPOMAarHUTHAasi WHIYKUUSA, JEUCTBUE MAarHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM M JBWXKYILUMNCS 3apsl, 3JIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, IPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAKEHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus U TOJSIpU3aLMs CBETa, JUCHEPCHs CBETa,
dbotoanexTpudeckuii 3Pdext (hoTodrddhexT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHENYaToro CIEeKTpa aToMa BOJOPOJA, ECTECTBEHHas M HMCKYCCTBEHHas

PagOAKTUBHOCTD;
ONKCBHIBATh M3YUYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHEIE,
ONTHYECKHUE, DIIEKTPUYECKYIO OPOBOAMMOCTh  Pa3MYHbIX  Cpel) U

DJIEKTPOMArHUTHBIC SABJCHUS (MIPOIIECCHI), MCTONMB3Ysd (PU3NUECKHE BEIUYHMHBIL:
ANEKTPUYUECKUN 3apsiji, CHUJIa TOKA, DJICKTPUUYECKOE HAIPSKEHUE, DICKTPUIECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, AJEKTPOJIBIDKYIIAs cujia, paboTa TOKa,
WHIYKIUS MarHATHOTO TOJisl, cwiia Ammepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTYIIKWA, SHEPTUS DJIEKTPUYSCKOTO0 M MArHUTHOTO IIOJICH, MEpHUOJ M 4YacToTa
KojieOaHWil B KOJeOATeIbHOM KOHTYpe, 3aps]l W CHJIa TOKa B IIpoIlecce
TaPMOHUYECKUX DJIGKTPOMATHUTHBIX KoJeOaHui, (OKYCHOE pACCTOSIHHUE U
ONTHYECKasi CUJIA JIMH3BI, MPU OMHMCAHWH MPABUIBLHO TPAKTOBATH (PU3MUCCKHIA
CMBIC]T HCITOJIb3YeMbIX BEIIMYMH, WX O0O03HAYCHWUS W EIUHMIIBI, YKa3bIBaTh
(opMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETMUHUHY C JPYTUMHU BEIIMUYNHAMU;
OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHUS W TMPOIECCHI, HCIOIB3YS
¢u3rUecKrue BETUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI |
94acTOTa CBETA, DHEPTHUSI U UMITYJIbC (DOTOHA, IEPHO/T MOTypaciaaa, SHEPTUs CBSI3U



ATOMHBIX SIIEP, TPU OINMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICI
WCITOJIB3YEMbBIX BEJMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYUMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBL

aHATM3UPOBaTh (PU3MUECKHUE TPOIECCHI W SBJICHHSI, UCIIOIB3YS (HU3UICCKUE
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIHLHOTO U MapallIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—J/IeHla, 3aKOH 3JIEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJIMHEMHOTO PacHpoOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUSs
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHe OWHINTeHHa it doTodrddekra,
3aKOH COXPAHEHHUS DHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsja, 3aKOH COXPAHEHUs MAacCOBOr0 4HWcia, MOCTyJaThl bopa,
3aKOH PaJMOAaKTUBHOIO pacmnaja, Mpu 3TOM pa3audyaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCJIOBUSA (TpaHULbI, O00JIACTH)
MPUMEHUMOCTH;

ONPENEIIATh HAMPABICHUE BEKTOPA WHIYKIIMM MATHUTHOTO IOJISl IPOBOJHUKA
C TOKOM, CHJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJIHATh AKCHEPUMEHTHI 1O MCCIACAOBAHUIO (PUBMYECKUX SIBICHUM U
MPOIIECCOB C HCIMOJb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHI: IPU 3TOM
dbopmyIMpoBaTh IpoOIEMy/3a/1a9y U TUIIOTE3Y Yy4eOHOT0 KCIIEpUMEeHTa, COOUPATh
YCTAHOBKY U3 MPEJIOAKEHHOTO 000pYI0BaHUS, POBOJUTH OMBIT U (POPMYITUPOBATH
BBIBO/IBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (U3MUECKUX BEITUYHH, IIPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHS U WCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIeIOBATh 3aBUCUMOCTH (PU3UUECKUX BEJIMYMH C UCTIOIb30BAHUEM TPSIMBIX
U3MEPEHUN: TPU ITOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTATh
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJAE TaOIUIl U TpaduKOB,
JIeJIaTh BBIBO/IBI IO pe3yJIbTaTaM UCCIIEIOBaHNUS;

cobJiroaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICTOBAHUMN B
paMKax y4eOHOro »HKCHEpPUMEHTa, Y4eOHO-MCCIEAOBATEILCKOM UM MPOEKTHOM
JEATEIIBHOCTH C HWCIOJIb30BaHUEM H3MEPUTENIBHBIX YCTPOMCTB U JIaDOPATOPHOTO
000pyIOBaHUS;

pemarh pacuéTHbIE 3aJa4dl C SBHO 3aJaHHON (DM3MYECKOW MOJIETBIO,
UCIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIOBUS 3a7a9u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOAUMbIE NJisi €€ pelIeHMs, TPOBOJUTh PACUEThl U OLEHUBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JJOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHM C OMOpOM HAa HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(buznueckue SBICHUS,

UCIOJIb30BATh IPU PELIEHUH YUEOHBIX 3a]1a4 COBPEMEHHbIE MHPOPMALIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMsI, MHTEPIIPETALIUN U IPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HWH(MOPMALMH, IOJIYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSACHATh MPUHLMIIBI JEHCTBUS MAallUMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30IaCHOIO UCIOJIb30BAaHUS B MIOBCEHEBHOU
KU3HU,

MPUBOANTH IPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM JKU3HU JISI
oOecrieueHnss O€30MACHOCTH TNpPH OOpAlllEHUH C MPUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTath B TpYIIE C BBIIOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPyHNbl, PALUOHAIBHO PACHpPElesITh OOSI3aHHOCTH U
IJJAHUPOBATH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM ugposbie
Ne n/m pasi Konrpoubueie | IIpakrnuyeckue (uicpp )
NMPOrpamMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Paznen 1. 3JIEKTPOAUHAMMUKA
11 MarnuTtHoe 1oJie. DIeKTPOMarHuTHAS 11 1 3 bubnnoreka [IOK
' WHAYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbI
21 MexaHuueckue U 3JeKTPOMarHuTHbIE 9 1 bubmmoreka [TOK
' KoJeOaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4eCKHE U 3JIEKTPOMArHUTHBIE 5 1 bubnnoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmmoreka [IOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pasznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI ClIEUATILHON TEOPUH 4 1 bubmuorexa [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoteka [IOK
4.1 DJIeMEHTHI KBAHTOBOW ONTHUKHU 6 https://m.eds00.ru/7f41c97¢
bu6nmnoreka [IOK
4.2 Crpoemme aroma 4 https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE S/1pO

5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Pa3nen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMHH M aCTPODU3UKH 7 ﬁgfﬁ;;g%iiﬁai 11c97¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o061maroiiee MOBTOPEHHE 4 ﬁgfg;;iediiﬁai 11c97c
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KITACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

KoHnTtpoabsHubie

Bcero
padoTsbI

IIpakTnyeckue
padoThbI

Jlara
U3yYeHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBarTe/ibHbIE

pecypchl

ITocrostHHBIE MarHMThI.
B3aumonelictBue MIOCTOSIHHBIX
MarHutoB. MarautHoe nosie. Bekrop
MarHuTHOM uHAYKUMM. [IpuHnmn
CYNEpHO3HUIMM MArHUTHBIX TMOJEH.
JlvHMM ~ MarHUTHOM  HMHAYKUUWH.
Kaptuna JIMHUI MarHUTHOMN
WHIYKIUU oJIst MOCTOSIHHBIX
MarHuTOB.

BBOAHBIIT HMHCTPYKTAXK 10
TeXHHKe 0e30MacHOCTH

01.09.2025

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

MarauTHoO€e 1oJie MPOBOIHUKA C
TokoM. KapTrHa nuHuil tHAYKIUN
MarHUTHOTO TOJIS JJTMHHOTO
IIPSIMOTO ITPOBOAHMKA U
3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHMKA, KaTYIIKH C TOKOM.
OmneiT Opcrena. Bzaumoneiicreue
MIPOBOJAHHUKOB C TOKOM

02.09.2025

bu6mmoteka I1IOK
https://m.edsoo.ru/7f41c97c

JlaGopaTtopHnas paborta «l3yuenue
MarHUTHOTO TOJISI KATYIIKH C
TOKOM»

08.09.2025

but6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c
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Cuna Amnepa, €€ MOIylb U
HarpaBJICHUE.
JlabopaTtopHnas pabota
«UccnenoBanue nelcTBUS
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)

09.09.2025

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

Cuna Jlopenna, €€ Moayib U
HaIpaBJICHUE. JIBmxeHne
3apsDKCHHOM YaCTUIIBI B OJTHOPOJTHOM
MarHuTHOM moiie. PaGorta cHIIBI
JlopeHia.

15.09.2025

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c

SIBeHne  DIIEKTPOMArHUTHOMN
AHAYKLIWU. IToTok BEKTOpA
MAarHUTHOM WUHIYKIIUH.
DIEKTPOABUKYILAsA CHJIA WHAYKLIMH.
3aKOH 3JE€KTPOMAarHUTHOW MHAYKIIUU
®dapanes.

16.09.2025

bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c

Buxpesoe JJIEKTPUUECKOE
nojie.  DNEKTPOABMXKYIIas  CHIa
WHIYKLIAU B MIPOBOJIHUKE,
JBWKYIIEMCSl  TOCTYNaTeIbHO B
OJIHOPOJAHOM MarHUTHOM IIOJIE.
IIpaBuno Jlenna.

JlaGopaTtopHast pabota
«Mccnenosanue SIBIICHUS
3JIEKTPOMArHUTHON UHIYKIIUW)

22.09.2025

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c

NHIyKTUBHOCTSD. SIBnenue
CaMOMHAYKIUU. DIEKTPOABUXKYIIAs

CHJIa CAMOMHIYKIIUH.

23.09.2025

bubmuorexa [IOK
https://m.edsoo.ru/7f41c97c
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:‘)HepFI/Iﬂ MArdvTHOTIO IT0JI KaTYIIKKU
C TOKOM. 3JI€KTpOMaI‘HI/ITHOe II0JIC

TexHu4eckue ycTpoiucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMAarHUTHI,
AJIEKTPOJBUraTENb, YyCKOPUTEIN
AJIEMEHTAPHBIX YACTHII,
WHIyKLMOHHAs IIeYb

29.09.2025

bubnuorexa [IOK
https://m.edsoo.ru/7f41c97c

10

O6o06maromuii ypok «MarHuTHoe
nose. DIeKTpOMarHUTHas
VHTYKLIHS

30.09.2025

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c

11

KoHTposbHas pabota 1o Teme
«Mar"uTHoe 1oJI€e.
3JI€KTpOMaFHI/ITHa$[ I/IHI[}IKIII/ISI»

06.10.2025

bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c

12

KonebarenbHas cucrema.
CBoOoIHEIC MEXaHUICCKHE
KOJIeOaHUS. ["apmonnueckue
KoJie0aHusl. [lepuon, 4acToTa,
ammutyna u o (aza  koneOaHUi.
IIpyxuHHBII MasTHUK.
MareMatuueckuit MAasiTHUK.
VYpaBHeHue FapMOHUYECKHUX
konebanuit. IlpeBpaienue sHepruu

IIpU rapMOHHUYCCKUX KOJIeOaHMSIX.

07.10.2025

bu6mmotexa I1IOK
https://m.edsoo.ru/7f41c97c

13

JlabopaTtopHast pabota
«Hccnenosanue 3aBUCUMOCTH
MepHOIa MAJTIX KOJICOAHUH rpy3a
HAa HUTU OT IJIMHBI HUTU U MAaCChI

rpy3a»

13.10.2025

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
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KonebatenbHblii KOHTYD.

CBoOO1HBIE AJIEKTPOMAarHUTHBIE
Kosieba eaJIbHO
14 Jie0aHus B HJIeaIbHOM 14.10.2025 bubnuorexa [JOK
KOJIe0aTeIbHOM KOHTYpE. AHAaIOTHs https://m.edsoo.ru/7f41c97c
MEXITY MEXaHUYECKHUMH u
AJIEKTPOMATHUTHBIMU KOJICOAHUSMH.
®opmyna Tomcona. 3akoH
15 coxp ageHI/IH SHEPI'UuU B UACATLHOM 20.10.2025 Bubmnorexa [OK
P P o https://m.edsoo.ru/7f41c97¢
K0J1Ie0aTEIbHOM KOHTYpE
[Ipencrasienue o 3aTyxaronmx
KoJeOaHusaX. BeIHYKICHHBIC
y bubnnorexa [JOK
16 MEXaHHYECKHE KOJICOaHus. 21.10.2025
https://m.edsoo.ru/7f41c97c
Pe3onanc. BeiHyx/1eHHBIE
3JICKTPOMAarHUTHBIE KOJICOaHUS
IIepeMeHHBIH TOK.
CunyconaaibHbIN TEPEMEHHBIN
Y P bubnuoreka [JOK
17 TOK. MOITHOCTB NEPEMEHHOTO TOKA. 10.11.2025
A N https://m.edsoo.ru/7f41c97c
MILTUTYTHOE U JICHCTBYIOIIEE
3HaUEHUE CUJIBl TOKA M HANIPSKEHUS
Tpauncdopmarop. IIpousBoacTBO,
18 ng € ;I:{apn HOTpeﬁerHI/Ie ! 11.11.2025 bubmmorexa [IOK
pet P o https://m.edsoo.ru/7f41c97¢
AIEKTPUIECKON SHEPTUU
VYCTpoiCTBO U MPAKTHYECKOE
19 IIPUMEHEHHUE IEKTPUYECKOTO 17.11.2025 bubanorexa [IOK
3BOHKa, FeHEPaTOpa MEPEMEHHOT0 o https://m.edsoo.ru/7f41c97¢
TOKa, JINHUH 3JIEKTpoIepeaay
DKOJIOTUYECKUE PUCKHU ITPU
MIPOU3BOJICTBE ANEKTPOIHEPTHHU.
bu6mmoteka I[IOK
20 Kynbrypa ucnonszoBanus 18.11.2025 Gmaorexa O

SJICKTPOSHCPI'NU B IMOBCEOHEBHOI
KHU3HU

https://m.edsoo.ru/7f41c97¢c



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

21

MexaHuyeckue BOJIHBI,
ycioBus pacnpoctpanenus. [lepuog.
CKOpOCTh pacrpOCTPaHECHUS U JITTUHA
BosIHBI. [lomepeunsie U MPOOJBHBIC
BOJIHBI. WnTepdepenuus u
TUGPAKIUsS MEXaHUIECKUX BOJIH.

24.11.2025

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c

22

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh
3ByKka. Beicora Tona. TemOp 3Byka

25.11.2025

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

23

DJIEKTPOMAarHuTHbIE  BOJIHBI.
Ycnopus U3ITy4YCHUS
AJIEKTPOMATHUTHBIX BOJH. B3anMHuas
opueHtauusi BektopoB E, B, V B
3JIEKTPOMarHuTHOM BosiHe. CBOMCTBA
3JIEKTPOMAarHUTHBIX BOJIH:
OTpaKCHHE, MIpEIOMIICHHE,
HOJIApU3aLus, TUpakiys,
uHTephepeHus. CkopocTb
3JEKTpOMAarHuTHbIX BOdH. I[lkama
AJIIEKTPOMATHUTHBIX BOJH.

01.12.2025

bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c

24

[Ipumenenue
JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY .

TexHuueckue ycTpoWcTBa u
MPAaKTUYECKOE IIPUMEHEHHUE:
MYy3bIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3ByKOBass  JIMAaTHOCTHUKA B
TEXHUKE W  MEIULUHE, pajap,
paguoNpUEMHUK, TEJIEBU30D,
aHTeHHa,  TeJnedoH, CBY-neus.

02.12.2025

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c



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

ONEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYKarOILEH CpeIbl.
HpI/IHHI/IHbI pPaaruoCBA3U U
TCICBUACHUA. Pa3sutne CpCACTB
cBs3u. Pagunonokanus

KoHntponbhas padota «Konedanus

bu6mmoteka [IOK

25 08.12.2025
Y BOJIHBD) https://m.edsoo.ru/7f41c97c
I'eomerpuueckas OIITHKA.
26 [IpssmonuHeliHoe pacupocTpaHeHUE 09.12.2025 bubnnoreka [IOK
cBeTa B OJHOPOIHOW cpene. Jlydu . https://m.edsoo.ru/7f41c97c
cBeta. ToueyHbIi UICTOYHHK CBETA.
OTtpaxeHue cBeTa. 3aKOHbI
27 oT paxceHI/m cgera. [loctpoenue 15.12.2025 buGnnorexa LIOK
P . P o https://m.edso0.ru/7f41c97c
M300paXeHHI B IIJIOCKOM 3epKajie
[Ipenomnenue cBeta. 3aKOHBI
MpeIOMIICHUsT CcBeTa. AOCOIIOTHBIN
nokasarenb mpenomieHus. [lomx
o8 oKazare penomiie OJIHOE 16.12.2075 bubnnoreka [IOK
BHYTpEHHEE OTpakKCHHUE. https://m.edsoo.ru/7f41c97c
[IpenenbHbIi yroi IIOJTHOT'O
BHYTPEHHETO OTPAKEHUSI.
JlaGopaTtopHas padota «3mepenue bubnmnoreka [IOK
29 22.12.2025
[IOKa3aTelIs IPEJIOMIICHHs CTEKIIa https://m.edsoo.ru/7f41c97c
Cobuparoiye 1 paccenBaroue
nuH3bl. ToHkas nmuH3a. PoKycHOE
paccTOosTHUE W ONTHYECKast Chjla
30 ToHKOM uH3bI. [locTpoenune 53.12.2025 bubnmnoreka [IOK

n300paxeH B cCOOMparONINX U
paccenBaromux auH3ax. @opmyna
TOHKOM JIMH3EI. Y BEJIMUEHHE,
JlaBaeMO€ JIMH3011

https://m.edsoo.ru/7f41c97c
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31

JlaGopaTtopHast pabota
«Hccnenosanue CBOMCTB
M300paXCHUI B JIMH3AX)

29.12.2025

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

32

Hucnepcus ceeta. CI0KHBIN
coctaB Oemnoro cBeta. L[BerT.
JlaGopaTtopHnast pabota
«Halnronenue aucnepcuu cBeTa

30.12.2025

bubnuorexa [IOK
https://m.edsoo.ru/7f41c97c

33

IIpenensr IIPUMEHUMOCTHU
F€OMETPUUYECKOU ONTUKH.

Bonnosas OMNTHKA.
Wutepdepenius CBeTa.
KorepenTtHple MCTOYHUKH. Y CIOBUS
HaOJII0IeHUs MaKCHMYyMOB u
MUHUMYMOB B HHTep(hEpeHIIMOHHOM
KapTUHE OT JABYX  CHH(Da3HBIX
KOI€PEHTHBIX UICTOUYHUKOB.

bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c

34

Judpaxuus CBETa.
JudpakuuonHas pemérka. YciaoBue
HaOJIOIeHUs TJIaBHBIX MAaKCHUMYMOB
IIPU MaJeHUH MOHOXPOMAaTHYECKOTO
cBeTa Ha JUPPAKIUOHHYIO PELIETKY.
[Tonspusanusa ceera. IlonepedyHocTs
CBETOBBIX BOJIH.

bu6nmmorexka [IOK
https://m.edsoo.ru/7f41c97c

35

TexHuueckue ycTpouCcTBa U
[IPAKTUYECKOE IIPUMEHEHUE: OUKH,
Jayna, QoToarnmnapaT, MPOEKIIMOHHBIHI
ammapaTr, MHUKpPOCKOII,  TeJECKOIl,
BOJIOKOHHAsI OITHKA,
TU(paKIMOHHAs PEeIIETKA, MOJIIPOU.

but6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
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['panuns! MIPUMEHUMOCTH

KJIACCUYECKOU MEXaHUKH.
[Toctynatel cnenMaJbHOM  TEOPUH
36 OTHOCUTEJIbHOCTH: WHBAapPUAHTHOCTD brbmmorexa [IOK
' P https://m.eds00.ru/7f41¢97c
MOJIyJII CKOPOCTH CBETa B BaKyyMe,
MIPUHITATT OTHOCHUTEIBHOCTU
OUHIITEHA.
OTHOCUTEIHHOCTH
37 OJTHOBPEMEHHOCTH. 3aMeIJICHIE Bubmorexa ITOK
p ) https://m.edsoo.ru/7f41c97c
BPEMCHH U COKPAIICHUE JITTHHBI
DHeprus U UMIYJbC
38 pensITUBUCTCKON YyacTHIbl. CBsI3b bu6mmoteka LIOK
MAaccChl C SHEPTHEN U UMITYJICOM. https://m.edsoo.ru/7f41c97c
DHeprust NoKos
KonTponsHas padora «OnTuka.
39 OCHOI;LI cneulfaanoﬁ TEOPUHU bubmorexa [IOK
p https://m.edsoo.ru/7f41c97c
OTHOCHTEITEHOCTH
®otonbl. Popmyna Ilnanka
CBA3M OHepruu (OTOHA C  €ro bubnuoreka [LIOK
40 .
YacTOTOW. OHEpruss ¢  HUMITYJIbC https://m.edsoo.ru/7f41c97c
¢oToHa.
OTKpbITHE ¥  HUCCIIEJOBaHUE
p bu6nmmotexka [IOK
41 dororpdexkra.  Ombiter A, T.
https://m.edsoo.ru/7f41c97c
CroneroBa. 3akoHbl hoTo3(hpeKTa.
VYpaBHenne OWHINTEHHA IS
42 (I)OToaq)geKTa «Kpacnas rpanuna» bubmmorexa LIOK
’ p p https://m.edsoo.ru/7f41c97c
dotorddekra.
Jasnenne cBeta. OnbiTer 1. H.
. b K
43 JlebeneBa. Xumuieckoe IeHCTBUE nommorexa [10

CBCTa

https://m.edsoo.ru/7f41c97¢c



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

TexHuueckue ycTpoicTea u
MPaKTUYECKOE IPUMEHEHUE:

bu6mmoreka [IOK

44 ¢dorosnemenT, HoTOAATUHK, https://m.edsoo.ru/7f41c97c
COJTHEYHas Oarapesi, CBETOINO
45 Peuienue 3amay mo teme bubnuorexa [IOK
«2neMEeHThl KBAaHTOBOM ONTUKW» https://m.edsoo.ru/7f41c97c
Mopnens atoma TomcoHa. OnbIThl
46 Peszepdopna no paccesuuro a- bubnnoreka [IOK
yacrtull. [Inanerapnas mozaeinp https://m.edsoo.ru/7f41c97c
aToma
IToctynatel bopa. 3ny4yenue u
47 norjouieHre GOTOHOB MpH bubmmoreka [JOK
Mepexo/Ie aToMa C OJIHOI'0 YPOBHS https://m.edsoo.ru/7f41c97c
SHEPIHUH Ha JAPYroi.
48 Buasl ciektpoB. CriekTp ypoBHE# bubnnoreka [IOK
SHEPrUU aToMa BOAOPOaA. https://m.edsoo.ru/7f41c97c
BoiHOBEIE CBOMCTBA 4YacTHII.
Bonnsl ne bpoiinsa. KopnyckynspHo-
BOJIHOBOU JTyaJu3M.
CrnoHTaHHOE M BBIHY)XJICHHOE
49 U3JIy4YeHUE. bubnuoreka [LIOK
TexHuueckue yCTpoCTBa U https://m.edsoo.ru/7f41c97c
MIPAKTUIECKOE MIPUMEHEHHE:
CHEKTPAJIbHBII aHanu3
(cmiekTpocKoM), Ja3ep, KBAaHTOBBIN
KOMITBIOTED.
DKCIEPUMEHTHI, TI0Ka3bIBAIOINE
50 CJIO’)KHOCTb CTPOEHUS s1pa. bu6mmoreka [IOK

OTKpBITHE PaAMOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo

https://m.edsoo.ru/7f41c97¢c
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OIMpCACIICHNUIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHU.

51

OTtkpeiTHE IIPOTOHA u
HelTpoHa. HykiloHHas monens snapa
I'eitzenOepra—MBanenko. 3apsy sapa.
MaccoBoe uucno sapa. M3otonsl.

Anbda-pacnian. INEKTPOHHBINA U
NO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4YeHUE.

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

52

3aKoH paJIMOaKTUBHOTO pacmnaja.
CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus .Biusaue
PaJIMOaKTHBHOCTH Ha YKHBBIC
OpraHu3MBl.

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c

53

DHeprusi CBsA3UM HYKJIOHOB B
anpe. Snepusie cuibl. Jledekt macchbl
anpa.

Snepueie peakiuu. Jlenenue u
CUHTE3 SJEP.

S nepusii peaxTop.
Tepmosinepusiii cunTes. [IpoOaemsr u
MEPCIEKTUBBI SIICPHOM SHEPrETUKHU.
OKOJIOTUYECKUE AaCHEKThl SIEPHOU
JOHEPIEeTHUKHU.

bu6mmoteka IIOK
https://m.edsoo.ru/7f41c97c

54

DJIeMeHTapHbIe YaCTHIIbI.
OtkpbiTHE  TO3UTPOHA.  MeToabI
HaOr0AeHUs u perucTpanuu
JIEMEHTapHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJEHCTBUS.
EnunctBo  usmyeckoll  KapTHUHBI
mupa TexHuueckue yCTpoOWCTBa U

but6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c
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MPaKTHYECKOE MIPUMECHEHHE:
JIO3UMETP, Kamepa Buiibcona,
SIEPHBIN peakTop, aTOMHasi bomoOa.

55

Otanbl pa3BUTHS aCTPOHOMHUH.
[IpukinagHoe W MHPOBO33PEHUYECKOE
3HAYCHHUE aCTPOHOMHH.

Bun 3Bé3auoro neda. Co3sesmus,
SIpKUE 3BE3/BI, TUIAHETHI, UX
BuauMoe aBrkenue. CojHeyHast
cHCTEMA

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

56

Comane. ConHeyHas aKTUBHOCTb.
Uctounuk sneprun ConHIa v 3BE3]

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c

57

3BE3 B, ux OCHOBHBIE
XapaKTEPUCTUKH. Huarpamma
«CIIEKTpaIbHBIN KJIacc -
CBETUMOCTb».  3BE3/bl  TJIABHOU
IIOCJIE0BATENBHOCTH. 3aBUCUMOCTh
«Macca — CBETHMMOCTBY» Ul 3BE3
TJIABHOU IIOCJIEJ0BATEILHOCTH.
Bnytpennee CTpOCHUE 3BE3.
CoBpeMEHHbBIE  NIPENCTABICHUS O
npoucxoxaeHnn ssomonuu CoaHia
¥ 3BE31. DTalbl )KU3HU 3BE3].

bu6mmotexa I1IOK
https://m.edsoo.ru/7f41c97c

58

Mineynsiii  Ilyre -  Hama
I"anaktuka. IlonoxkeHue u JABMKCHUE
Comama B Tamaktuke. Tunel
TraJIaKTHK. Panmoranaktukm u
KBazapbl. YUEpHbIE ABIPBI B sIpax
TaJIaKTHK.

but6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c
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Bcenennas. Pacimmpenue

Bcenennoii. 3aKkoH Xab0ma.
Pazberanme  ramaktuk.  Teopwus
59 bonpmioro  B3pbIBa PCJ'II/IKTOI])SOC bubmorexa [IOK
priBa. https://m.edsoo.ru/7f41c97¢
U3JTy4YeHUE.
Macmrabnas CTPYKTYypa
Bcenennoi. MeraranakTuka.

60 Hepermennsie mpo6iemsl bubnnorexa [IOK
aCTPOHOMUHU https://m.edsoo.ru/7f41c97c
KonTponbhas pabora « 21eMeHTHI bubmmoreka [JOK

61
ACTPOHOMHUU U aCTPOPUIUKI» https://m.edsoo.ru/7f41c97c
O6o6maromuii ypok. Poib Gpusnku
¥ aCTPOHOMHUH B IKOHOMUYECKOU,

62 TeXHcI:JIomquKoﬁ COLIMATHHOU U bubmmorexa HOK

y > CO1 https:/m.edsoo.ru/7f41c¢97¢c
ITHYECKOH cepax NesTeTbHOCTH
YeJoBeKa
O6o6maromuit ypok. Pons u Mmecto

63 (U3HUKN U aCTPOHOMHH B bubanorexa [IOK
COBPEMEHHOM Hay4HOU KapTUHE https://m.edsoo.ru/7f41c97c
MHpa
Ob6o6maromuit ypok. Poib

64 ¢buznyeckoil Teopuu B bubnuoreka [LIOK
dbopMUpOBaHUHU NTPEACTABIEHUH O https://m.edsoo.ru/7f41c97c
¢bu3nyecKoil kKapTuHe MUpa
O6o06matomuii ypok. Mecto

W3WYECKOM KapTHHBI MUPa B
¢ P p Bu6mmorexa LIOK
65 001eM psiy COBPEMEHHBIX

€CTCCTBECHHO -HAYYHBIX
MPEJCTABICHUI O MPUPOJIE

https://m.edsoo.ru/7f41c97¢c
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66 [ToBTOpEHME. DIEKTPOIMHAMUKA, 1 bubnnoreka [IOK
KOJIe0aHUsI U BOJHBI https://m.edsoo.ru/7f41c97c
67 [HoBTopenue. Ocnosl CTO 1 bu6mmoteka LIOK
OITHKA,KBAaHTOBas (PU3UKa https://m.edsoo.ru/7f41c97c
68 [Ipomexyrounas arrecranusi. 1 bubnnorexa [IOK
HrtoroBast KOHTpOJIbHAs padoTa. https://m.edsoo.ru/7f41c97c
OBIIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

11 KUIIACC

Kon
NPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero 0011ero 00pa3oBaHus

111

JleMOHCTpHpOBAaTh Ha TNpUMEpax poib M MecTo (U3HKH B
(hopMUPOBaHUM COBPEMEHHON HayYHOW KapTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHi, B IPAKTHYECKOH EATEIbHOCTH

J'IIOI[@fI, OCIO0CTHOCTh U €ANHCTBO (I)HSquCKOﬁ KapTHUHBI MHUpa

11.2

YuurniBaTh I'paHUbI IPUMCHCHHUA N3YUCHHBIX (1)I/I3I/IIICCKI/IX MOﬂeHCﬁI
TOYCUHBIN BHGKTpI/I‘IeCKI/Iﬁ 3apsan, sACpHas MOACIIb aTOMaA, HYKJIOHHA

MOJCJIb aTOMHOTI'O sAJipa IIpu pCIICHUU (I)I/ISI/I‘IGCKI/IX 3aJa4

11.3

Pacnio3naBates usmueckue siBICHUS (IPOLECCH) U OOBACHATh UX HA
OCHOBE 3aKOHOB JJIGKTPOJUHAMUKM M  KBaHTOBOW  (DU3UKHU:
ANEKTpUYECKasi MPOBOAUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHWTHOE  JIGHCTBHSI  TOKa,  B3aWMOJICHCTBUE  MAarHHTOB,
JIEKTPOMAarHuTHasE MHIYKUUsS, JEHCTBHME MAarHUTHOTO IIOJIA Ha
MIPOBOJIHUK C TOKOM M JBWXKYIIUHCS 3apsj, 3JIEKTPOMAarHUTHBIE
KojeOaHus W BOJHBI, NPSIMOJIMHEMHOE pAclIpOCTpaHEHHE CBETa,
OTpakeHHe, TpeJoMieHHe, uHTepdepeHus, audpakuus U
MOJISIPU3ALIUS CBETA, JUCIEPCHs CBETA, GOTOIIEKTpUUEeCKU 3pdexr
(poroaddext), cBeTOBOE MaBICHHE, BO3SHHKHOBEHHE IJHMHEHYATOTO
CIEKTpa aroMa BOJOpPOJAA, €CTECTBEHHass M  MCKYCCTBEHHas

PaaAuOaKTUBHOCTDb

114

OnuceiBaTh M3y4eHHbIE CBOWCTBA BellecTBA (3JIEKTPUUYECKHE,
MarHuTHBIE, OTITUYECKUE, HIIEKTPUUYECKYIO IPOBOAUMOCTD PA3IHUHBIX
Cpel) U DBJIEKTPOMAarHUTHbBIE SBJICHUS (IIPOLIECCHI), HCIOIb3Ys
¢bu3nueckre BENWYMHBL: DJIEKTPUYECKUHA 3apsii, cuja TOKa,
INEKTPUYECKOE  HANpSHKEHUE, DIEKTPUYECKOE  CONPOTHBIICHHUE,
pasHocTh noreHuuanos, J/C, paboTa Toka, MHIYKIIUS MarHUTHOTO
oy, cuia Awmmepa, cuna JlopeHna, HWHIYKTHUBHOCTh KaTyIIKH,
SHEPTrUsl JIEKTPUUYECKOT0 M MAarHUTHOrO MOJieH, MeproJ M 4acToTa
Kosie0aHUi B KosieOaTeIbHOM KOHTYpPE, 3apsijl M CHJIa TOKa B Ipoliecce
TapMOHUYECKUX  3JEKTPOMAarHUTHBIX  KojeOaHWi,  (okycHoe
paccTosiHME U ONTHYECKasl CHJIA JIMH3BI; NIPU ONUCAHUU NPABUIBHO

TPaKTOBATh (bH?)PI“ICCKHfI CMBICJI HCIIOJIB3YEMBIX BCIWYUH, HX




0003HaUYeHUsI W EAMHHULBI; YKa3blBaTh (DOPMYJIbI, CBSI3bIBAIOILINE

JTaHHYIO (PU3MYECKYIO BETUUUHY C IPYTUMU BEIMUMHAMU

11.5

OnuceiBaTh M3y4YEHHbIE KBAHTOBbIE SIBIEHHUS U  IPOLECCHI,
UCTONB3ys (PU3MYECKUE BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JJTMHA BOJHBI M YacTOTA CBETA, YHEPIHS M MMITYJIbC (OTOHA,
[IEPUOJ I10JIypacliajia, SQHEPrusl CBsI3M aTOMHBIX sJ€ep; IIPU ONHUCAHUU
IPAaBUIBHO  TPAKTOBaTh  (DU3MYECKHH CMBICI  HCIOJIb3YEMbIX
BEIMYMH, HMX OO0O03HAUYEHUS W eIUHHIbI;, YKa3blBaTh (POPMYIIBL,
CBSI3BIBAIOIIME JAHHYI0 (HU3UYECKYI0 BEIUYMHY C JAPYTHMH

BCINMYNHaAMM, BbIYUCIATh 3HAYCHUC (1)I/I3I/I‘-I€CKOI‘/1 BCJIIMYHUHBI

11.6

Ananu3upoBaTh (U3MYECKHE MPOLECChl U SBJIECHUS, HCHOJIb3Ys
¢usnyeckue 3aKOHbl M NPUHUMIBL  3akoH OMa, 3aKOHBI
MOCJIeI0BATENbHOIO U MAapaJlIebHOIO COEIUHEHUs IPOBOJHHUKOB,
3akoH Jlxoyisa — JIeHna, 3aKOH 2JIEeKTPOMarHMTHON MHIYKLIUH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPAaHEHUs CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBl  IIPEJIOMJICHHS  CBETa, YypaBHEHME OWHIITEWHAa s
¢doroapdexra, 3aKOH COXpPaHEHUS SHEPrHM, 3aKOH COXPAHEHUs
UMIIY/IbCa, 3aKOH COXPAHEHUs DJIEKTPUYECKOro 3apsijia, 3aKoH
COXPaHEHMs  MaccOBOTO  4HWCNA, TOCTylIarel bopa, 3akoH
paAMOaKTUBHOIO pacmaza; IpU OTOM pPa3IdyaTh CIOBECHYIO
(opMyIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BhIPaKEHUE U YCIIOBUS

(rpanuIbl, 006JaCTH) TPUMEHUMOCTH

11.7

OHpe,[[eJ'IHTB HaIllpaBJICHUEC BCKTOPa HWHAYKIHWHW MArdtnuTHOI'O IIOJIA

MPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHiia

11.8

CTpOI/ITB 1 OIIHMChIBATH I/I306pa)KeHI/Ie, co3gaBacMoO€ IINIOCKHM

3€pPKaJIOM, TOHKOW JIMH30M

11.9

BBINONHATE SKCOEPUMEHTHI 0 UCCIET0BAaHUIO (PU3NYECKUX SBICHUI
U IIPOLECCOB C MCMOIb30BAaHUEM IPSAMBIX U KOCBEHHBIX W3MEpPEHUM;
pu 3ToM (HopMyIHPOBaTh NpodiieMy (3a7auy) U TUIIOTE3Y y4eOHOTro
9KCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IPEIIOKEHHOIO

00opynoBaHusl, MPOBOJUTH OMBIT U POPMYITUPOBATH BHIBO/IbI

11.10

OCYH.[CCTBJBITL IpsAMBIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/I‘-ICCKI/IX
BCJIMYHH, IIPU 3TOM BLI6I/IpaTL ONTHUMAJIBHBIN CIIOCOO HU3MCPCHHUA U

HCIIOJIB30BaTh U3BCCTHHIC MCTOJbI OLICHKH HOl"peIJ_IHOCTeI\/’I H3MCpCHHﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEJTMYUH C UCIIOJIb30BaHUEM
NPSIMBIX ~M3MEPEHUM; IPU OITOM KOHCTPYHpPOBAaThb  YCTAHOBKY,

(uKCUpOBaTh PE3yNbTAThl MOJYUYEHHOW 3aBUCHMOCTH (DPU3UUECKHX




BEJIMYWH B BUJIE TaOIUI] U TPaUKOB, I€JIaTh BBIBOJIBI IO PE3yJIbTaTaM

HUCCICAOBaHUA

11.12

Cobnromate mpaBwia 0e30MacHOrO TpyZAa IMpH  MPOBEACHUU
UCCIICIOBAaHMM B paMKax y4eOHOTO OJKCIEpUMEHTa, y4eOHOo-
HCCIIEA0BATEIBCKON U MPOEKTHOMN JAEATEIBHOCTH C UCIIOJIb30BAHUEM

WM3MEPUTENBHBIX YCTPOMCTB U J1a00pPaTOpHOTrO 000pYyIOBAHUS

11.13

Pemrate pacuéTHble 3a7auu ¢ SIBHO 3aJJaHHON (PU3MYECKON MOJIENbIO,
UCHONb3Yys (PU3MYECKHE 3aKOHbI M NPUHLMUIBI, HA OCHOBE aHAJIN3a
yCIOBHUA 3a7aud  BbIOMpaTh (U3MYECKYI0 MOJEINb, BBLIEIATH
(du3nyeckre BeTUIHHBI U (POPMYIIbI, HEOOXOAUMEBIC IS €€ PEIICHUS,
IIpOBOAUTD paC‘-IéTI)I N OLCHHUBATL PCAJIBHOCTH IMOJIYUYCHHOI'O

3HAYCHUS (PU3UUECKON BEITHMUMHBI

11.14

Pemate Ka4YCCTBCHHBIC 3aJla4u: BBICTpanBaThb JJOIrM4YCCKHU
HCTIPOTUBOPCUUBYIO LICTIOYKY paCCY)K,Z[CHI/Iﬁ C 0H0p0171 Ha U3YUCHHBIC

3aKOHbI, 3aKOHOMECPHOCTHU U (I)I/I3I/I‘ICCKI/IG SABJICHU A

11.15

Hcnonp3oBaTe MpHU pelIeHHMM Y4eOHBIX 3a/Jad COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJOTHH JJISi TOWCKA, CTPYKTYpHUpPOBAHMSA,
MHTEepHpEeTaluyd U MpeJCTaBICHHUs] y4eOHOH M Hay4YHO-TONYJISIpHON
nH(pOpMaINH, TOTYYEHHON U3 pa3IMYHbIX HCTOUHUKOB; KPUTHUECKH

aHAIIM3UPOBATh NOIYYaeMYH0 HH(POPMALHIO

11.16

OOBSACHATh MPUHLUIBI TEHCTBUS MalllMH, TPUOOPOB M TEXHUUECKUX
YCTPOMCTB; pa3auyarh yCJIOBHS UX O€30MaCHOTO MCIOJb30BaHUS B

MOBCETHEBHOMN KU3HU

11.17

IIpuBOANTE MpHUMEPHI BKJIAJa POCCUNHCKUX M 3apyOeKHBIX Y4EHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B 00BSCHEHHE ITPOLIECCOB OKPYKAIOILETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeopeTHUeCKUe 3HAHUSA MO (PU3HUKE B MOBCEIHEBHOMN
KU3HM I OOeCmeYeHus: O€30MacHOCTH TpH  OOpalieHun C
npudopaMH W TEXHHYECKUMHU YCTPOWCTBAMH, JUISI COXPaHEHUS
3I0pOBbsI M COOJIIOJICHHS HOPM SKOJOTMYECKOTO MOBEICHHS B

OKpY KaloLLEn cpesie

11.19

PaGotate B rpyre ¢ BHIIOJIHEHUEM Pa3INYHbIX COIMAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy TPYMNIbI, PalUOHAIBHO  paclpenessaTh
00s3aHHOCTH W IJIAHUPOBATh JESATENbHOCTh B HECTaHAAPTHBIX
CUTyallUsiX, aJCKBATHO OLICHMBATh BKJAJ KaXkJ0I'O0 U3 YYaCTHUKOB

TPYIIIBI B pEIIEHHE pacCMaTpUBaEMON POOIEMbI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

11 KUIIACC

Kon
pa3neia

Koanposepsiemoro
3J1eMeHTa

[IpoBepsiemble 3J1eMeHTHI COMEPKAHUS

4

SJIEKTPOJJMHAMUKA

##HPari#M AT HUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA

MHAYKIS

431

ITocTossHHBIE MarHUTHI. BSaHMOHeﬁCTBHC

IIOCTOAHHBIX MarHuTOB

432

MaruutHoe mnosie. BekTop MarHuTHOM
uHaykuuu.  llpuHnun — cynepno3unuu.
Jlnann marnutHOM MHaykuuu. Kapruna
JIMHUMA  MarHUTHOM  WHIAYKUMU — TOJS

MNOCTOAHHBIX MAarHuTOB

4.3

4.3.3

MarsHuTHO€e 1oJie TPOBOJHUKA C TOKOM.
KapTtuna nuHMil oas JIMHHOTO MPSMOTO
MPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTmbIT
Opcrena. B3anmonelicTBiue MpOBOHUKOB

C TOKOM

434

Cuna Amniepa, €€ MOJyJIb U HallpaBJICHUE

4.3.5

Cuna  JlopeHma, €€ Moaynb U
HampasiieHue. JIBWD)KEHHE 3apsHKeHHOU
YAaCTHLIBI B OJHOPOJHOM MarHUTHOM IIOJIE.

Pa6ota cuier Jlopenia

4.3.6

SIBnenue BHCKTpOMaFHHTHOﬁ WHAYKIIUN

4.3.7

[ToTok BEKTOpa MAarHUTHOM MHAYKIIUA

4.3.8

OJ1C WHYKITAH. 3axoH

BHCKTPOMaTHHTHOﬁ HHAYKIIUN (Dapa):(eﬂ

4.3.9

BuxpeBoe anekrpudeckoe mnone. I/C

WHIYKIIMA B TPOBOJHHKE, JBIKYIIEMCS




MMOCTynaTCIbHO B OAHOPOJHOM

MAargsuTHOM II0JIE

4.3.10 [IpaBuno Jlenna
NHIyKTUBHOCTb. SIBnenue
4311
camounaykiuu. JJ1C camonHIyKIIuu
DOHeprusi MarHUTHOTO TOJISI KaTYIIKH C
4.3.12
TOKOM
4.3.13 DJIEeKTPOMAarHuTHOE T0JIe
TexHuueckne ycTpoMCTBa: IOCTOSHHBIE
MarHmrhbl, 3JIEKTPOMAarHUThI,
4.3.14 AIEKTPOJIBUTATENb, YCKOPHUTENH
AJIEMEHTapHbIX YaCTUl, WHIYKIHMOHHAs
neyb
[IpakTrueckue paboThL. N3yuenne
MarHUTHOTO TIOJISi KATYIIKA C TOKOM.
HccnenoBanue AeMCTBUS MOCTOSIHHOTO
4.3.15

Mar"gura Ha pamKy C TOKOM.
Uccaenosanue SIBJICHUS

BHeKTPOMaFHHTHOﬁ WHAYKIUA

KOJIEBAHUMA 1 BOJIHbI

5.1

#HPari#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE

KOJIEBAHUA

5.1.1

Konebarenpuass cucrema. CBoOOIHBIE
Konebanus. ['apMoHMYeckue KoyeOaHus.
[lepwon, dacrora, ammuiuTyga W ¢asza

KOJICOaHUH

512

IIpyxuHHBIA MasgTHUK. MaTemMaTU4eCcKun

MasiTHHUK

5.13

YpaBHEHHE TapMOHUYECKUX KOJEOaHUN.
Kunemarnueckoe U JIMHAMUYECKOE

OIMMCAaHNE KOJIEOATEILHOTO IBIKEHUS

5.14

IIpeBpamenue SHEpruu IpH
rapMOHMYECKuX  Kosebanusx.  Cszb

aAMIUTUTY/ b KoJIe0aHui UCXOIHOMI




BEJIMYMHBI C aMITUTyIaMH KoJieOaHu# eé

CKOPOCTH M YCKOPEHHUS

5.15

Konebarenbuplii  koHTYp. CBOOOAHBIE
SJICKTPOMAruuTHLIC KOJIEOaHUs B
UJICATbHOM ~ KOJIeOAaTeJIbHOM — KOHTYpe.
Amnarorus MCKIY MCXaHHUYCCKUMHU U
3JICKTPOMArHUTHBIMU KOJICOAQHUSIMH.

®opmyna TomcoHa

5.16

3aKoH COXpPAaHCHUA SHEPIUU B NCAJIbHOM

KoJIe0aTeIbHOM KOHTYPC

5.1.7

BoiHyX1€HHBIE MeEXaHUYEeCKue
KoJeOaHusl. Pe3onanc. Pe3zonancuas
KpuBasl. BrinyX)neHHBIE

QJICKTPOMAriuTHLIC KoJIeOaHMUsL.

5.18

[lepemennbii  TOK. CHHYCOMAATIBHBIN

IIEPEMEHHBIN TOK.

5.19

MOIIHOCTh MNEPEMCHHOIO TOKa.
AMHJ’II/ITy,[[HOC n HeﬁCTBYIOHlee 3HA4YCHUC

CHJIBI TOKA W HAIIPSIPKCHUS

5.1.10

Tpanchopmarop. [TpouzBoacTso,
nepegava u noTpedieHne dIeKTPUIecKoi
SHEPruu. OKOJOTMYECKHE PHUCKH IIpH
MPOU3BOJICTBE DJIEKTPUUYECKON DHEPTHUU.
KynbsTypa HCTOJIb30BAHUS

AJIEKTPOIHEPTUU B IMTIOBCETHEBHOW KU3HU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicmorpad,
AIIEKTPUYECKUI 3BOHOK, JMHUA

SJICKTpoIepeaayd

5.1.12

[Ipaktuyeckue pabotel. HccnenoBaHue
3aBHCHUMOCTH NEPUOJA MaJIbIX KoseOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MAaCCBI
rpy3a. MccienoBanne nepeMeHHOro TokKa
B LENH u3 II0CJIEI0BATENBHO
COEIMHEHHBIX KOH/IEHCATOpa, KaTYIIKU U

pesucropa




5.2

#HHPar#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE BOJIHBI

521

MexaHunueckue BOJIHBI, YCIIOBUS
pacnpoctpanenusi. [lepuon. Ckopocthb
pacrpocTpaHeHHss ¥ JITMHA  BOJIHBL

HonepeqHLIe 1 IPOAOJIbHBIC BOJIHBI

5.2.2

###Par### ntepdepermus u nudpakuus

MEXaHHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpoCTh 3ByKa. ' pOMKOCTb 3ByKa.

BricoTa Tona. TemOp 3Byka

524

DJEeKTPOMArHUTHBIC BOJHBL. Y CIIOBHS
W3JIYYCHHUS]  DJICKTPOMATrHUTHBIX  BOJIH.
B3anmMHuas opuenTanus BekTopoB E, Bu v

B BHGKTpOMaFHI/ITHOﬁ BOJIHC B BAKYyM€

5.2.5

CBoiicTBa  DJIIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHeE, MPeIOMIIEHUE, TOJIsIpU3aLus,
mubpakius, uareppepenuus. CKOpoOCTbh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[IIxaa JJIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHne 2IEKTPOMarHUTHBIX BOJH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHBI pPaaruoCBA3N U TCICBUACHUA.
PaI[I/IOJ'IOKaI_II/IH. BHCKTPOMaFHI/ITHOG

3arpsA3HCHUC oxpyncaromeﬁ Cpcabl

5.2.8

TexHu4eckne yCTpOHCTBA: MY3bIKaJIbHBIE
UHCTPYMEHTBI, YJIBTPa3ByKOBast
JIMarHOCTHKAa B TEXHHUKE W MEIULNHE,
pagap, paguONpPUEMHMK,  TEJIEBU30D,

aHTeHHa, Tenedon, CBY-neun

5.3

H#HH#HPar#HOIITUKA

531

IIpsmonuneitHOe pacIpocTpaHeHHe

CBeTa B OJIHOpOAHOM cpene. JIyd cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
cBeta. [loctpoenne n300paXkeHui B IIIOCKOM

3epKaie




5.3.3

[Ipenomnenrie cBera. 3aKOHBI MPETOMIICHHS
CBeTA. AOCONIOTHBIIH MoKa3areb

IMPEIIOMIICHUA

534

ITomHoe BHYTPECHHEE OTpaXKEHHE.
IIpenenbHbIl yroil MOJHOTO BHYTPEHHETO

OTpaXCHUSA

5.3.5

Hucniepcuss  cBera. CIIOXKHBIM  COCTaB

oenoro cBera. LIper

5.3.6

CoOuparoiye ¥ paccemBalOIue JHH3HI.
Tonkas nuH3za. DOKyCHOE PACCTOSIHUE U
ONTHYECKas  CHJA TOHKOW  JIMH3BL
[TocTpoenue M300paKeHM B
coOuparIMx U pacCenBAIOIIUX JIMH3AX.
dopmyna TOHKOW IUH3BL. YBEIWYCHHUE,

aBacMoOe€ JIUH30U

5.3.7

IIpenenst [IPUMEHUMOCTHU

r€OMETPUYECKOM ONITUKHU

5.3.8

WUntepdepennuss  cBera. KorepeHTHbIe
UCTOYHHUKHU.  YCJIOBUS  HAOMIOJCHHUS
MaKCUMyMOB u MHUHHMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(l)a3HI>IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakuus  cBera. JudpaxiuoHHas
pewmérka. YcinoBue HaOII0IeHUS TTIaBHBIX
MaKCHMyMOB npu naJIcHAN

MOHOXPOMATHYCCKOI'O CB€Ta Ha

TU(GPaKIUOHHYIO PEIIETKY

5.3.10

[Tonsipuszanus ceera

5.3.11

TexHuueckue yCTpOHCTBa: OYKH, JIyTa,
doToanmnapar, MPOEKIMOHHBIN ammapar,
MHUKPOCKOI,  TEJIECKON,  BOJIOKOHHAs
ONTHKA,  JUQPPAKIIMOHHAS  PEHIETKa,

MOJIApOr

5.3.12

[Ipaktuueckne  pabotel.  M3mepenue

MOKas3aTeyid NpPCIIOMIICHUA. I/ICCJIeI[OBaHI/IC




CBOWCTB  HW300paXeHW B  JIMH3AX.

Habmoienue nucnepenu cBera

BJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTU

6.1

I'paHuIBl IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatsl TEOPUHU
OTHOCHUTEJIBHOCTH: MHBApUAaHTHOCTb
MOAYJSl CKOPOCTM CB€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEJIbHOCTH DUHINTEHHA

6.2

OTHOCUTENBHOCTh OIHOBPCMCHHOCTH.
3aM€IIJIeHI/I€ BPpECMCHN W COKpallCHUC

JUIMHBI

6.3

DHeprus U UMITYJIbC CBOOOIHON YaCTHUIIbI

6.4

CBs3b Macchl € 3HEpPrueil ¥ MMIYJIbCOM
CBOOOJHOW YacCTHILIbl. OHEPrusi IOKOs

CBOOOIHOM YaCTHIIbI

KBAHTOBAS ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OITTUKHU

711

@®oronsl.  ®Dopmyna Ilnanka  cBs3u
SHEPruu (pOTOHA C €ro YaCcTOTON. DHEeprus

U UMITYJIbC (DOTOHA

712

OTkpeITHE u uccieJ0BaHNe
¢dorordpdekra. Onwitel A.I'. Cronerosa.

3akoHsb!l poToddhdexTa

7.13

YpaBHeHue OHHIIITEHA VIS

doroaddexra.  «KpacHas  rpanHuIa»

doroaddexra

714

JlaBenune cBera. OnwiTel [1.H. JleGenena

7.15

XuMHudecKoe IeHCTBHE CBETa

7.16

TexHuueckue ycTporcTBa: (POTOIIEMEHT,
dboTomaTumk, COJIHEUHAA Oarapes,

CBETOINOT

7.2

CTPOEHUE ATOMA




7.2.1

Monpens atoma Tomcona. OnBITE
Pesepdopra rmo uccrieoBaHuio CTPOSHUS

aToMa. HHaHCTapHaH MOJCJIb aToOMa

71.2.2

[Tocrynatet  bopa.  M3nyuenue u
NoTJIOIEeHNne  (OTOHOB TMPH  TEpPexojie
aToMa C OJHOTO YpPOBHS SHEPruu Ha
apyroi.  Buael  cnektpoB.  Crektp

YpOBHEH 3HEPTUU aToOMa BOJIOpOJIa

7.2.3

BosHoBEIE cBoiicTBa yacTtuil. BoiHEI 1€
Bpoiins. KopmyckynsipHO-BOITHOBOIM
nyanusM.  Jludpakius SJIEKTPOHOB Ha

KpHUCTaJ1ax

724

CrnoHTaHHOE U BBIHY)XXICHHOC U3JTYYCHUC.

YcTpoiicTBO U MpUHIUT pabOTHI Ja3epa

71.2.5

TexHu4ecKkre ycTpouCTBa: CIEKTPaIbHbIN
aHaiu3 (CIEKTPOCKOMN), J1a3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktuyeckue pabotel. HabGmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A/PO

7.3.1

MeToapl HaOMIONEHUS W PErHCTpALUU

QJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTKpBITHE PAAUOAKTUBHOCTU. OTMBITHI
Pesepdopna mo ompeneneHuo cocrasa
paanoakTuBHOTO wu3nydeHus. CBoicTBa
anbda-, oera-, ramMmma-u3JIyqdeHHsI.
BnusiHue pagmoakTHBHOCTH Ha IKHUBBIC

OpraHU3MBbI

7.3.3

OTkpeITHE  TPOTOHA U HEUTpPOHA.
Hyxnonnas monens sapa ['eiizenbepra —
WBanenko. 3apsn sapa. MaccoBoe umucio

sapa. M3otomsl

7.3.4

Anbpa-pacma. DNEeKTPOHHBIN u

MO3UTPOHHBIA  Oera-pacman.  ['amma-




U3IydeHue.  3aKoH  PagHOaKTUBHOIO

pacnaza

7.3.5

OHeprusi CBSI3U HYKIIOHOB B s|IIpe.

Anepusie cwibl. JlepexT macch siapa

7.3.6

SAnepubie peakuuu. [leneHue u CUHTE3

anep

7.3.7

SAnepubiit  peaktop.  TepMmosimepHbId
cunte3. [IpoOremMbl W TMEPCHEKTUBBI
AJIEPHOM  DHEPreTUKU. KOJIOTHYECKUE

ACIICKTHI HﬂepHOﬁ OHCPICTHKU

7.3.8

OnemeHTapHble  4actuipl.  OTKpbITHE
[IO3UTPOHA. @yH1aMEHTAJIbHBIE

B3aHMOHCﬁCTBHH

7.3.9

TexHuueckue YCTpOMCTBa:  JI03UMETD,
KaMmepa BuibcoHa, sAepHBIM peakTop,

aromHas oomOa

7.3.10

[Tpaktnueckue pabotel. MccnenoBanue

TPCKOB HacCTuIl (HO TOTOBBIM

dotorpadusm)

OJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3Bé3gnoro He6a. Co3Besnus, spKue

3B63I[I)I, IIJTaHETHI, UX BUANMOC ABHM)KCHHUEC

8.2

Comueunast cucrema. llmaHeTsl 3eMHOU
rpynnsl.  [lma"eTel-ruranTel U UX
CHYTHI/IKI/I, KapJ'II/IKOBI)Ie IIJIAHCTHEI. Manme

tena COJTHEUHOH CHCTEMBI

8.3

Comnmte, d¢ortochepa u  armocdepa.

ConHeyHast aKTHBHOCTD

8.4

Hctounuk sHeprun CosHIA U 3BE3]1

8.5

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTHKU:
Macca, CBeTUMOCTb, pajinyc, TeMIIeparypa,
ux B3aMMOCBSI3b. Juarpamma
«CTIEKTPAJIbHBI KJIAaCC — CBETUMOCTH.

3BE3a6I TJIABHOH IIOCIEIOBATEIHLHOCTH.




3aBHCHUMOCTh «Macca — CBETUMOCTbY JJISL

3BE3]1 [JIABHOM I10CIIEN0BATEILHOCTH

8.6

##Par###BuyTrpennee crpoeHue 3BE3.
CoBpeMeHHBIC MIPEICTABIICHHS 0
MPOUCXOXACHUN U dBomonu CoHIa 1

3BE3[. DTAaIlbl )KU3HU 3BE3]T

8.7

Mneunsiii Ilyte — nHama [anaxkTuka.
CnupanbHasgs  CTpykTypa  ['ajmakTukw,
pacnpezneneHue 3BE3/, Tra3a M IbUIN.
[Tonoxkxenne wu gABwkenue ConHna B
lanmaktuke. Ilnockas u cdepudaeckas

nojcucTemsl I amakTuku

8.8

Tuner ranaktuk. Pamguoramaktuku U

KBazapel. YEpHBIE ABIPHI B SAPAX FAIAKTUK

8.9

Bcenennas. Pacmmpenue BcenenHoil.
3akon XaO6ma. Paz0eranme ranakTuk.
Bo3pact u pamuyc Bcenennoil, teopus
bonpmioro B3peBa. Mojens «ropsyeit

Bcenennoi». PenukroBoe nsnyyenue

8.10

MacmrabHast  cTpykrypa  BceneHHOM.
Mertaranaktuka. Hepeménnsie npodiiemsl

ACTPOHOMUU
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