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IHosicHuTEIbHASA 3aAIIUCKA

Pabouas nmporpamma no ¢usuke s 11 ximaccoB cocTaBiieHa B COOTBETCTBHUM C
(denepajJbHBIM TOCYAApPCTBEHHBIM 00pPa30BaTe/bHbIM CTAHAAPTOM OCHOBHOIO
o01rero od0pa3oBaHus.

[Iporpamma oOpueHTHpOBaHa Ha 00111€00pa3oBaTeNibHbIE KJIACChl, H3y4YeHUE
npeaMera Ha 0a30BOM YPOBHE.

[Iporpamma: Hlatanuna A.B., Pabouue nporpammsl, @usuka, 10-11 knaccel. —
M.: [Ipocsemenne, 2017.

YyeoOnuk: Gusuka. 10 knacc. YueOHUK a5t 0011€00pa30BaTENbHBIX YUPEXKICHUM.
I'.4. Msakumes, b.b. byxosues, H.H. Corckuit; mox pen. H.A. [lapdentreBoit - M.:
[Ipocsemenue, 2020.

®uszuka. 11 kmacc. YueOHUK 11 00mIeoOpa3oBaTeNbHbIX — yupexaenuid. .51
Mskumies, b.b. byxosues, B.M. Yapyrun; nox pen. H.A. IlapdenrbeBoit - M.:
[Ipocsemenue, 2020.

[InanupoBaHMe COCTABIEHO B COOTBETCTBUU C YUEOHBIM IIJIAHOM - 24aca B HEJIEIIO
(68 gacos B ropn).

11 kaace

IIpeomemmuvie pe3ynomamol:

Y4YeHuK HAYUHMTCH:

® pacrno3HaBaTh JJIGKTPOMArHUTHBIC SIBIICHUS U OOBICHATH Ha OCHOBE
UMEIOIINXCSI 3HAHWII OCHOBHBIE CBOMCTBA WJIM YCJOBHUSI MPOTEKAHUS ATUX
SIBIICHUW: DJICKTPU3AalUs TEJ, B3aUMOJICUCTBUE 3aPAJA0B, FJICKTPUUECCKUN TOK U
ero JeWcTBUS (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE), B3aWMOJECHCTBUE
MAarHuTOB, J3JICKTPOMAarHWTHas WHIYKLUS, JECUCTBUE MATrHUTHOTO IIOJS Ha
IIPOBOJHUK C TOKOM M Ha JBWXYIIYIOCA 3apsSOKCHHYIO YacTULY, JCHCTBUE
AJIEKTPUYECKOTO ITOJS HA 3apsKEHHYIO YacTULY, JIEKTPOMATrHUTHBIE BOJIHBI,
NPSMOJIMHENHOE PAaCIpOCTPAHEHUE CBETA, OTPAKECHUE U MPEJIOMIICHUE CBETA,
JIUCIIEPCUS CBETA.

® CMOJIb30BaTh ONTUYECKUE CXEMBbI JIJII TOCTPOEHUS M300pakeHUM B IMIJIOCKOM
3epKajie 1 cOOMparoLel JIMH3E.

® ONUCHIBATH M3YYCHHBIE CBOWCTBA TEJ W JJIECKTPOMArHUTHBIC SBJICHHS,
UCTIONB3Yys (pu3Mdeckne BENWYUHBI: DJIEKTPUYCCKUN 3apsl, CHiIa TOKa,
AJIEKTPUYECKOE HANPSIKEHUE, JJIEKTPUYECKOE COINPOTUBIICHUE, YAECIBHOE
CONPOTHBIICHUE BEILIECTBA, PadOTa AJIEKTPUUYECKOrO IOJI, MOIIHOCTh TOKa,
dboKycHOE  pacCTOSHME U  ONTUYECKass Ccuwia  JIMH3bL,  CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA; IPU OMMCAHUU BEPHO
TPaKTOBATh (PU3MUECKUN CMBICI UCIOIb3YEMbIX BEJIMUMH, UX 00O3HAYEHUS U
€UHULIBI U3MEPEHUS; HAaXOAuTh (POpPMYyJbl, CBS3BIBAIOIIME JIAHHYIO
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(pU3HYECKYIO BEIMUUHY C APYTUMHU BEIMYUHAMHU.

AHAJIM3UPOBATH CBOMCTBA TEJ, AJIEKTPOMArHUTHBIE SBICHHS W IPOLECCHI,
ucrmosib3yst  (u3Mueckue  3akoHbl:  3akoH  JDxoyng-Jlenna, — 3akoH
MIPSMOJIMHEWHOIO PACIPOCTPAHECHMSI CBETA, 3aKOH OTPaKEHUS CBETa, 3aKOH
IPEJIOMIIEHHS CBETA; IIPU 3TOM Pa3INyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
€ro MaTeEMaTUYECKOE BBIPAKEHHUE.

OPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCIOJIb30BaHUS (U3HMUECKUX 3HAHUI 00
AIEKTPOMArHUTHBIX SIBIECHUAX

pelaTh 3a4a4u, UCIOJIb3Yysl (PU3NYECKUE 3aKOHBI; HA OCHOBE aHaJIM3a YCJIOBUS
3a/layd 3aluChIBaTh KPATKOE YCJIOBHUE, BBIACHATh (U3HMUYECKUE BEIUYUHBI,
3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE JJII €€ PelIeHUs, MPOBOJUTH PAcUeThl U
OLICHMBATh PEAJTbHOCTh MOJYUYEHHOI0 3HAUCHUS (PU3NYECKON BETUUYHMHBI.
pacno3HaBaTh KBAHTOBBIE ABJICHUS U O0BSICHATH HA OCHOBE MMEIOIINXCS 3HAHUN
OCHOBHBIE CBOMCTBA WJIM YCJIOBUSI IPOTEKAHMS ITUX SIBJICHUI: €CTECTBEHHAS U
UCKYCCTBEHHAs pPAaJUOAKTUBHOCTb, O-, - M Y-U3Iy4eHUS, BO3SHUKHOBEHHUE
JUHENYATOTO CIIEKTPa U3JTyYECHUS aTOMa;

ONMKCHIBATh M3YUYCHHbIE KBAHTOBBIC SIBJICHUS, HCIONB3YS (U3MUYECKUE
BEJIMYMHBI: MaCCOBOE YMCIIO, 3apsA0BOE YUCIIO, IEPUOJ NOJIypaclaa, YHEPrus
(OTOHOB; TpU ONHCAHMM MPABUIBHO TPAKTOBaTh (PUBUUECKUH CMBICI
UCTOJIb3yEMbIX BEJIMYUH, UX 0003HAYCHUS U €IUHUIIBI U3MEPEHUs; HaXOAUTh
(opMynbl, CBS3BIBAIOLINE JAaHHYIO (U3UYECKYI0 BEIMYMHY C JApPYTUMHU
BEJIMYMHAMHU, BBIYUCIIAT 3HaUCHNUE (PU3UUECKON BEIMYUHBL;

aHAJIM3UPOBATh KBAHTOBBbIE SBJICHUS, MCHONb3Ys (PU3MUECKUE 3aKOHBI H
IIOCTYJAThI: 3aKOH COXPAHEHMS SHEPIHH, 3aKOH COXPAHEHMS 3JIEKTPUYECKOrO
3aps]a, 3aKOH COXPAaHEHHs MacCOBOIO 4YHMCJA, 3aKOHOMEPHOCTH W3JIYYCHHS U
HOIJIOIIEHUSI CBETa aTOMOM, IIPH 3TOM Pa3jnyaTh CIOBECHYIO (OPMYIHNPOBKY
3aKOHA M €r0 MaTeMaTHYECKOE BBIPAIKEHHUE;

pa3nuyaTh OCHOBHBIE NIPHU3HAKHM IUIAHETAPHOM MOJEIM aTOMa, HYKJIOHHOW
MOZEJIM aTOMHOT0 S1pa;

IIPUBOAUTH IIPUMEPBI IIPOSIBICHUS B IPUPOJE U IPAKTUYECKOTO UCIIOJIB30BAHU
PaIOaKTUBHOCTH, SJEPHBIX W TEPMOSAACPHBIX PEAaKUUH, CIEKTPaJIbHOIO
aHanu3a.

yKa3blBaTh Ha3BaHUs IIaHEeT COJIHEYHOM CHUCTEMBI; pa3iaudarb OCHOBHBIE
NpPU3HAKK CYTOYHOT'O BpAaIlEHUs 3Be3qHOr0 Heba, ABmkeHus Jlynsl, ComHua u
IUIAHET OTHOCHUTENIBHO 3BE3/;

[IOHUMAaTh pPa3nyusg MEXKIy TEIMOLUEHTPUYECKOM U TE€OLEHTPUYECKON
CUCTEMAMH MUPA;

Y4YeHHUK NMOJTYYUT BO3MOKHOCTh HAYUYUTHCH:

WCIIOJb30BaTh 3HAaHMUSI OO0 DJIEKTPOMATHUTHBIX SIBJICHUSX B IOBCEIHEBHOU
KUZHU 111 oOecredeHus: Oe30MacHOCTH MpU OOpalleHud ¢ IpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMHU, 1JIS COXPAHEHUS 3/I0POBbS U COOIOAECHUS HOPM
AKOJIOTMYECKOTO TMOBEJACHUSI B OKpYXKalolllel cpejie; MPUBOAUTH MPUMEPHI
BJIUSIHUSI DJICKTPOMArHUTHBIX U3JIYYEHUM Ha )KUBbIE OPraHU3MBI;



paziuyath TPAHUIBI NPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TMOHUMATh
BceoOnui xapaktep (yHIAMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHUS
AIEKTPUUYECKOTO 3apsijia) U OrPAaHUUYEHHOCTD UCIIOIH30BAHUS YACTHBIX 3aKOHOB;
UCIIOJI30BaTh MPUEMBI TMOCTPOCHUS (PUBMUECKUX MOJICNIeH, TMoucka u
bOpMYITHUPOBKH J10KA3aTEJIbCTB BBIABUHYTBIX THUIIOTE3 M TEOPETUUYECKUX
BBIBOJIOB HA OCHOBE AMITUPUUYECKH YCTAHOBJIEHHBIX (PAKTOB;

UCII0JIH30BaTh MOJYYEHHbIC 3HAHUS B TIOBCETHEBHOM XKU3HU MPU O0OpAIICHUU C
npudopaMu U TEXHUUYECKUMH YCTPOUCTBAMHU (CUETUMK MOHUZUPYIOIINX YACTHII,
JO3UMETP), JIJISl COXpAHEHUs 370POBbS M COOJIOJIEHHS HOPM 3KOJOTHYECKOTO
NOBE/ICHMSI B OKpYKaloUel cpeie;

COOTHOCHUTDH IHEPTHUIO CBSA3U ATOMHBIX sI/IEp C 1€PEKTOM MaCCHhI;

OPUBOAUTL TPUMEPHI BIUSHHUS PAJAUOAKTUBHBIX HU3JIYUYCHUM Ha KUBBIE
OpraHU3Mbl; TOHUMAaTh MPUHIUIT JEHCTBUS JO3UMETpPa M pas3jinyarh yCJIOBUS
€ro UCTOJIb30BaHUS;

MOHUMATh HKOJOTUYECKUE MPOOJIEMbI, BO3HUKAIOIIWE NPH HCIOIb30BaHUU
AQTOMHBIX D3JIEKTPOCTAHIIMKM, M TYTH PEIICHUS ATUX MNpoOJeM, MEePCHEKTUBBI
UCIIOJIb30BAHUS YIPABISEMOI0 TEPMOSIEPHOTO CUHTE3A.

yKa3bIBaTh OOIIME CBOWCTBA W OTJIWYMS TUIAHET 3€MHOM TPYIIbl U IJIAHET-
TUTaHTOB; MalbIX Tesl CONIHEYHON CUCTEMBI U OOJBIINX IJIAHET; MOJIb30BATHCS
KapToii 3B€3/THOTO Heba Mpu HAOIIOACHUSIX 3BE€3IHOTO Heba;

pasznuyaTh OCHOBHBIE XapaKTEPUCTHKU 3Be3d (pa3mep, IBET, TeMmIeparypa)
COOTHOCHTH IIBET 3BE3/IbI C €€ TEMIIEPATYPOii;

pa3nuyaTh TUMOTE3bl O MPOUCXO0XKIeHUHU COTHEYHOU CUCTEMBI.

Memanpeomemuvie pe3yiomamol:

UCIIOJIb30BAaHUEC YMEHUH M HABBIKOB PAa3JUYHBIX BHJIOB I103HABaTCIbHOM
JCATEIBHOCTH, TPUMCHCHHE OCHOBHBIX METOJOB II03HAHUSA (CHCTEMHO-
WH(GOPMAIIMOHHBIN aHaIW3, MOJICIUPOBAHNUE U T.J.) JUIS U3YYCHHUS PA3THUHBIX
CTOPOH OKPYXaIIEeH JeUCTBUTEIBHOCTH;

UCITOJIb30BaHUE OCHOBHBIX HHTEUICKTYaJbHBIX OIepaluii: GpopMyaupoBaHue
TUIIOTE3, aHalW3 W CHHTE3, CpaBHEHHE, OO0O0OIIEeHHE, CHCTeMaTH3allus,
BBISIBIICHUE TIPUYUMHHO-CIICICTBEHHBIX CBSA3EH, TOMCK aHAJIOTOB;

yMEHHE TeHEepHUPOBATh HJICH W ONPEACISITh CPEACTBA, HEOOXOIMMBIC IS HX
peaTu3any;

YMEHHE ONpEeNeaTh IMeNM W 3a7a4d JACATEILHOCTH, BBIOMpATh CpEICTBA
peanu3aruu 1eaei 1 IPUMEHSITh UX Ha IIPaKTHKE;

UCITOJIb30BAHUE PA3JIMYHBIX HMCTOYHHMKOB JUIS TOJYyYCHHUS (U3HICCKOU
uH(dOpMaIHH, TOHUMAaHUE 3aBUCUMOCTH COJICPKaHMS ¥ (POPMBI TIPEICTABICHUS
nH(pOpMaIMK OT IeJIel KOMMYHHUKAIIMU 1 aJipecara.

Jluunocmuoie pe3yiomamabl.

FOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JalibHe#miel oOpa3oBaTelbHOM
TPACKTOPUH;
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® yYMCHUE YIIPABIATH CBOCH II03HABATEIBHON AEATEIBHOCTHIO;
® YyBCTBO TOPAOCTH 3a POCCHUHUCKYI0 (U3HUECKYI0 HayKy, TyMaHU3M,
[IOJIOXKUTEIIBHOE OTHOILICHUE K TPYAY, LEIeYCTPEMIIEHHOCTD;



Conep:xkanmne yueOHOro npeamera «@usuka

BBenenue. @usuka v pusnyecKue MeToAbl H3YYEHUA PUPOIBI

®dusnka — Hayka o npupoje. Ousznueckue Tena u spieHus. HabmoaeHue u
onucaHue Quisnueckux sBiAeHUM. Duznmueckuii skcnepuMeHT. MojenupoBaHue
SIBJICHUN U 00BEKTOB MPUPOJIbl. DU3HUECKHE BEIMUYUHBI U UX U3MEpEeHUe. TOUYHOCTh U
MOTPELIHOCTh U3MEpeHun. MexayHapoaHas cucrema equHul. OUu3ndecKue 3aKOHbI U
3aKoHOMepHOCTH. Pu3nka U TexHuka. Hayunslii meTon no3Hanus. Ponb ¢usuku B
dbopMuUpOBaHUY €CTECTBEHHOHAYYHOU IPaMOTHOCTH.

MexanuuyecKkue siBJICHUs

Mexannueckoe aBHKeHUE. MarepuanbHas TOYKa Kak Mojeinb (U3UYECKOTo
Tena. OTHOCUTENbHOCTh MEXaHMYECKOr0 JBMXKEeHUA. CucteMa orcuera. OuU3M4YECKue
BEJIMYUHBI, HEOOXOUMbIC JJISI ONMUCAHUs JIBHXKCHUS M B3aUMOCBSI3b MEXAY HUMU
(myTh, TIEpEMEIllEHHE, CKOPOCTh, YCKOpPEHHE, BpeMs JBIKEHHs). PaBHOMepHOEe u
PaBHOYCKOPEHHOE TMPSAMOJIMHEWHOE JBH)KEHHE. PaBHOMEpHOE ABWKEHHE IO
OKpyxkHOCTH. [IepBblii 3ak0oH HproTOHA M nHEpuusa. Macca rena. [110THOCTB BelecTsa.
Cuna. Eqununet cuiibl. Bropoit 3akod Hetotona. Tperunit 3akon HetoTona. CBoO6o1HOE
najgenue tes. Cuma TSHKeCTU. 3aKOH BCEMHUPHOTO TAroTeHus. Cuiia ypyrocT. 3aKOH
I'yka. Bec Ttema. HeBecomocTh. CBsi3b MEXKAY CHIOW TSKECTM M Maccoil Tena.
Junamometp. PaBHogaelicTBytomas cuiia. Cumna tpeHus. TpeHue ckoiibxkeHus. Tpenue
10KOs. TpeHue B Ipupoie U TEXHUKE.

NmMnynbe.  3akOH  COXpaHEHMSI UMIIyJbca. PeakTUBHOE  JBH)KCHHE.
Mexanndeckass pabora. MomHocTh. OHeprus. I[loTeHlmanpHas M KUHETHYECKas
sHeprus. llpeBpailieHne OJHOrO BHJIa MEXAHUYECKOW SHEpruuM B APYro. 3akoH
COXpPaHEHHUsI TIOJIHOM MEXaHUYECKOU YHEPTUU.

VYcimoBuss paBHOBECUS TBEPAOrO TeJla, HUMEKOLIEr0 3aKpPEIUICHHYK OCh
JNBHKEHUs. MOMEHT CUIIBI.

OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOH TEOPUH

Crpoenue BemiecTBa. ATOMBI U MOJIEKYJIbl. TeraoBoe ABUKEHUE ATOMOB H
MoJieKyJs. BzaumopeiicTBue (NMPUTSDKEHHWE W OTTAJIKMBAHWE) MOJIEKYJd. TeruioBoe
paBHOBecue. Temmnepatypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO XaOTHYECKOTO
JNBWKEHUS 4yacTull. BHyTpeHHsisi sHeprusa. Paborta u Teronepenada Kak CIOCOOBI
M3MEHEHHUs] BHYTpEHHEW 3Hepruu tena. KonnuecTBo TEIOTHl. 3aKOH COXPAHEHUS U
MPEBpAILCHUs JYHEPruM B TEIUIOBBIX Ipoueccax. lcnapeHne W KOHAEHCAlUs.
[Tornomenue 3HEPTUN NPU UCITAPEHUU KUIAKOCTH U BBIJICIICHUE €€ IPU KOHICHCALlUH
napa. Kunenue. 3aBUCUMOCTb TeMIIEpaTypbl KUIEHHS OT JAaBJieHUA. BlaxxHOCTbH
BO3AyXa.

OcCHOBBI TEPMOAMHAMUKHU

PaGora raza mpu pacmmpenuun. IIpeoOpazoBaHus PHEPrUM B TEIUIOBBIX
MallvHaxX (mapoBasi TypOWHA, JBUTATEIb BHYTPEHHErO CrOpaHUs, PEAKTUBHBIM
nsuratens). KITJ TenmoBoii MaIvHBbl.

OCHOBBI 3JIEKTPOAMHAMUKH

DNeKTpuueckoe Ioje Kak oOcoObld BUA Marepud. HanpsKeHHOCTb
AJIEKTPUYECKOrO MOoJiA. JIelCTBUE IIEKTPUUECKOrO IO Ha JICKTPUUYECKUE 3apsIbl.
Kongencarop. DHeprus 3JeKTpUYECKOTO MOJIsI KOHJIEHCATOPa.



DIIEKTpUUYECKU TOK. ICTOUHHMKH 3JIEKTPUUECKOTO TOKA. DIIEKTpUUIECKas 1EMb
M €€ COCTaBHbIC yacTu. HampagiieHne u IEUCTBUs BIEKTpUUECKOro Toka. Hocurenn
AJEKTPUYECKUX 3apsiAoB B Metamax. Cuila TOKa. DJNEKTPUYECKOE HAIPSKEHUE.
DJIEKTPUUYECKOE  CONPOTUBICHUE  MNPOBOAHUKOB. ENMHULBI  CONPOTUBICHUS.
3aBUCUMOCTh CWJIbI TOKA OT HampspKeHud. 3akoH Oma 1Sl ydacTKa Lenu. Y IeJIbHOE
conpotuBiiecHne. Peocrarel. [locienoBaTenbHOE€  COCIMHEHWE  MPOBOJIHUKOB.
[lapamnenbHO€ COEIUHEHHE TPOBOJHUKOB. PaboTa H3JIEKTPUYECKOTO TOJs 0
MEPEMENICHUIO  JJIEKTPUYECKUX  3apsigoB. MOIIHOCTh  3JEKTPUUYECKOTO  TOKAa.
HarpeBanne mpPOBOAHUKOB OJJIEKTPUYECKUM TOKOM. 3akoH Jlxkoymsa - Jlenna.
DNeKTpUUECKUEe HarpeBaTelIbHbIC U OCBETUTEIbHBIE TPUOOPHI. KOpoTKOE 3aMbIKaHUE.
Toxk B pa3nuuHbBIX Cpeax.

MaruuTHoe 1moJie

B3aumopelictBue TokoB. MaruuTHoe 1noje Toka. MarautHas uaaykuusi. Cumia
Awmnepa. Cuna Jlopenua.

DJIeKTPOMATHUTHAS UHAYKUMS

SIBrieHME DJICKTPOMArHUTHOM MHAYKIMWA. MAarHuTHBI MOTOK. 3aKOH
aneKkTpoMarHuTHod WHAYKIUU. [IpaBuno Jlenma. Camounnaykius. MHIYKTUBHOCTG.
B3anMoCBs3b 2EKTPUUECKOT0 U MATHUTHOTO TOJICH. DJIEKTPOMArHUTHOE TOJIE.

JJIeKTPOMATHUTHBIE KOJIe0AHUS U BOJHBI

CBoOoanbie KkojiebaHus B KosebaTenbHOM KoHType. Ilepuos cBOOOTHBIX
aNeKTpuueckux Kosnebanuit. I[lepeMeHHBIN dnekTpudeckuii ToK. ['eHepupoBaHue
aNeKTpuueckord HsHepruu. TpaHchopmarop. Ilepemaua >meKTpUUECKON HSHEPTHUU.
DNEeKTpOMAarHuTHbIE BOJHBI. (CBOICTBAa ANEKTPOMArHUTHBIX BOJH. [IpUHIMIEBI
panuocBa3u. TeneBueHueE.

OnrTuka

CaeToBbBI€ BOJIHBI.

CkopocTh CBETA M METO/IbI €€ U3MEPEHUS. 3AKOHBI OTPAYKEHHUSI U MPEITIOMIICHUS
cBeta. BonHOBBIE CBOWCTBA CBETa: NUCIEPCHUsi, MHTEPPEPEHIMS CBETa, NUPPAKIUSI
ceera. KorepentHocts. [lonepedyHocTs CBETOBBIX BOJIH. lonspu3anus ceera.

JJIeMeHThl TEOPUH OTHOCHUTEJILHOCTH

[Toctynatel TeOpuM  OTHOCUTENBHOCTH. [IpHHIMII ~ OTHOCUTEIBHOCTH
OiinreitHa. [loctoaHcTBO ckopocTH cBeTa. [IpocTpaHCcTBO U BpeMsi B crielUalIbHOM
TEOPHUH OTHOCUTENIBHOCTH. PensiTuBrcTCKast AMHaMuka. CBsi3b MacChl C SHEPTUEH.

HN3ny4yeHus: M CIEKTPBI

PaznuuHble BHABI 3JIEKTPOMATHUTHBIX H3JIYYEHUW W HUX IPAKTAYECKOE
MPUMEHEHUE: CBOWCTBA W TPUMEHEHHE WH(PPAKPACHBIX, YIbTPA(UONETOBBIX U
PEHTTeHOBCKUX u3iydeHul. [llkana 3;eKTpOMarHuTHRIX U3JyYEHUM.

KBanToBas ¢pusuka

I'mmoreza Ilnanka o kBanTax. dotodrdpdexr. YpaBHeHne DUHIITEHHA IS
dboroaddexra. dotonsl. I'mnoreza ne bpoiinss O BOJTHOBBIX CBOWCTBaX YacTHII.
KopnyckynsipHO-BOJTHOBOM JTyaJIn3M. CooTHouieHue HEOIPEAECICHHOCTH
I'eitzenbepra. Ctpoenne atoma. OnbiTel Pezepdopaa. KBantoeie noctynatsl bopa.
Hcnyckanue u noriomeHne cBeta aToMmom. Jlasepsl.



Mopenu cTpoeHuss aTOMHOTO SApa: MPOTOHHO-HEUTPOHHAS MOJIENIb CTPOCHUS
aTOMHOTO sipa. SnepHble cuibl. JlepekT Macchl U SHEPrUs CBA3U HYKJIOHOB B sI/Ipe.
SnepHas sHepreruka. BiusHue MOHM3UPYIOIIEH pagUaluy HAa KUBBIE OPraHU3MBI.
J103a n3ny4yeHus1, 3aKOH PaJuOaKTUBHOTO Pacliaia U €ro CTaTUCTUYECKUI XapaKTep.
ONeMEHTapHbIE  YacTHULbl: YaCTHIBI M  aHTU4YacTulbl. DyHIaMEHTaJIbHbIC
B3aUMOJICHUCTBUSA

Crtpoenue BeesieHHoM

Crpoenue conHeunoi cucrteMbl. CucreMa «3emiisa — Jlynay. OOue cBeeHus
o ConHue (BUJ B TEJIECKOI, BpallleHHE, pa3Mephl, Macca, CBETUMOCTh, TEMIIEpaTypa
COJIHIIA M COCTOSIHME BEILECTBA B HEM, XUMHUYECKHUI cocTaB). VICTOUHUKH SHEPTrUuu u
BHyTpeHHee cTpoeHne ConHua. Pusnueckas npupona 3Be3n. Hama [Manaktuka
(cocraB, cTpoeHue, IBMXKEHHE 3Be3]] B ['anakTuke u ee BpaileHue). [Ipoucxoxaenue u
ABOJIIOLIMS TAJIAKTUK U 3BE3]I.
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Ne n/mm Konrpoabnubie | IIpakruyeckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE pecypChl
padoThI padoTsbI
L o 57 5 L bu6moreka [IOK
CHOBBI 2JIEKTPOJMHAMUKH (TIPOIOIKEHHE) https://m.edsoo.ru/7f41c97c
5 o 18 1 L bu6moreka [IOK
e https://m.edsoo.ru/7f41c97c
3 K b 16 1 bu6moreka [IOK
aHTOBA 3MKa -
PARTOBIL BT https://m.edsoo.ru/7f41c97c
4 [ToBTOpEHUE U cucTeMaTH3alus y1eOHOTO 7 1 ] bubnuorexa [JOK
Marepuana 3a kype 11 kmacca https://m.edsoo.ru/7f41c97c
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 2



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