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l. MHNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢usuke mis 10-11 kmaccoB coctaBieHa B COOTBETCTBUH ¢: DeiepaibHBIM 3aKOHOM
00 obpazoBanun B Poccuiickoit @eneparuu (ot 29.12.2012 N 273-03 (pen. ot 29.07.2017)), TpeboBaHusIMH
denepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa cpearero oodmero obpazosanus (PI'OC
COO);

[Tpumepnoit mporpammel yuebnoro kypca (Illaranuna A.B., Paboune nporpammsl, ®usnka, 10-11
kiaccel. — M.: [Ipocsenienue, 2017.);
YMK:

I'.4. Msxkumes, b.b. byxosues, H.H. Corckwuii / [Tox pen. H. A.ITapdentreBoii, @usnka. 10 kacc.
ba3oBbliii ypoBeHb (KOMIUIEKT C 31EKTPOHHBIM IpuiioxkeHuem). — M.: [Ipocsemenue, 2019

I'.4. Mskumes, b.b. byxosues, H.H. Cotckuii / ITox pen. H.A.IlapdpentreBoii, ®usuka. 11 xmacc.

bazoBbIil ypoBeHb (KOMIUIEKT C JIEKTPOHHBIM npmiiokeHreM ). — M.: IIpocserienue, 2019.
[Maranuua A.B., Paboune nporpammel, ®uszuka, 10-11 kmaccel. — M.: TIpoceemenne, 2017.

Hunaktuyeckue marepuansl @usuka 11 xmacc / A.E.Mapon, E.A.Mapon. — M.: UznaTenscTBO
«dpoday, 2014.

TemaTnyeckue KOHTPOJBHBIE U CAaMOCTOSTENbHBIE paboThl 1o (u3uke 11 kmacc / O.M. 'pomrmeBa. —

M.: U3patenncTBO «IK3aMenHy, 2012 1.

Ha u3zydyenune yueOHOTO TIpeIMeTa OTBOIUTCS
10 ximacc — mmo 2 yaca B Heelo, 68 4acoB B ToJ
11 xmacc — mo 1Ba Jaca B HeAeIr0, 68 94acoB B TOJ

Nzyuenune ¢pusuku B 10-11 kiaccax HampaBJIeHO HA JOCTIKCHHE CIICAYIOMINX HeJei:

® OCBOCHHE 3HaHMI 0 PyHAAMEHTAIbHBIX PU3NYECKUX 3aKOHAX U MPUHIUIAX, JIEKAIIUX B OCHOBE
COBpPEMEHHOM (hM3MUECKOU KapTUHBI MUpa; HanboJIee BAXKHBIX OTKPBITUAX B 00J1aCTH (DU3UKH,
OKa3aBILIUX ONpEJEIIIolIee BIUsIHIE Ha Pa3BUTHE TEXHUKH U TEXHOJOTHH; METOAAaX HAYYHOI'O
MO3HAHUS TPUPO/IBL;

® [PUMEHSATH NOJIYYCHHbIE 3HAHUS MO (HU3HKE A7 00BACHEHUS Pa3HOOOPA3HBIX (PU3NUECKUX SIBJICHUIMA
Y CBOICTB BEIIECTB; IPAKTHUECKOTO UCTOIb30BaHUs (PU3NUECKUX 3HAHUM;

® pa3BUTHE NO3HABATEJIBHBIX HHTEPECOB, MHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
rporecce NpuodpeTeH s 3HaHUM U yMEHUM 10 (PU3UKE C UCTIOTIB30BAHUEM PA3TUUYHBIX HCTOYHUKOB
uH(popMalUY, B TOM YHCIIE CPEJCTB COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH; (OpMUPOBaHKE
YMEHHUI OI[EHUBATh IOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(pOpMaIny;

e BOCIUTaHHUE YOEKICHHOCTH B BO3MOXKHOCTHU MMO3HAHUS 3aKOHOB MPUPO/IbI; UCIOIB30BaAHUS
JNOCTHKEHUM (PU3UKK Ha 0Jaro pa3BUTHSI YEJIOBEUECKOM IMBUIN3AIMU; HEOOXO0AUMOCTH
COTPYJHHYECTBA B MPOLIECCE COBMECTHOTO BBHIMIOJIHEHUS 3314, YBAKUTEIHHOT'O OTHOIIECHUS K
MHEHHIO OTIMOHEHTA MPU 00CYKISHUU MPOOJIEM eCTECTBEHHOHAYYHOTO COJIEP>KaHusl; TOTOBHOCTH K
MOPAaNBFHO-3TUYECKON OIIEHKE MCIOJIb30BAHUS HAYYHBIX JOCTH)KEHU, YyBCTBA OTBETCTBEHHOCTH 3a
3aIUTy OKPYKAIOIIEH CPEeJIbl;

® ICIIOJIb30BaHKE MPUOOPETEHHBIX 3HAHUI U YMEHU JUIS PEIICHUs TPAKTHUECKUX 33134
MOBCETHEBHOM JKU3HU, 00ecTiedeHHst 0€30MacCHOCTH COOCTBEHHOM KU3HHU.

JlocTrkeHne STUX 1enei 00ecrednBaeTCs pelIeHUeM CIeIYIOUX 3a1aY:

e (opmupoBaHUs OCHOB HAYYHOTO MUPOBO33PEHUS;

® Pa3BHUTUS UHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH yUaIuxcs;

e pa3BHUTHE MO3HABATEJIBHBIX HHTEPECOB MIKOJIHHUKOB B MPOIleCcCce N3yUeHUs (DU3HKHY;

¢ 3HAKOMCTBO C METOJAMH HAy4YHOTO MO3HAHUS OKPYKAIOIIET0 MUPA;



MOCTAaHOBKA TPOOJeM, TPEOYIOIUX OT YYaIlUXCS CaMOCTOSTECIBHOM JESITENBHOCTH TI0 UX
pa3pelIeHuIo;

BOOPYKXCHHC IIKOJIbHUKA HAYYHBIM MCTOJOM IIO3HAHUS, MO3BOJIAKOIIHUM IOJYYaTb O0OBLEKTUBHBIE
3HaHUS 00 OKPYKAIOLIEM MHUPE.

Texnonornn, HCII0JIB3YEMbIE B oﬁyqemm:

JACATCIbHOCTHBIX, HpO6JI€MHO-HOI/ICKOBI>IX, COrjiaCHO H3yqaeM0ﬁ TEMC U BO3PACTHBIM

0COOEHHOCTSIM;

KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE;
MH(}OPMaLlMOHHO-KOMMYHHUKATHBHBIE;

3I0pOBBhecOEperaromue.

Metoabl 1 ¢popmbl KOHTPOJIsi: OCHOBHBIMH METOJAMH MPOBEPKH 3HAHUN M YMEHUH ydaluxcs IO

¢bu3uKe SBJISAIOTCS YCTHBIM ONpPOC, MHCbMEHHbIE M JabopartopHble paboTel. K mnucbMeHHBIM (opMam

KOHTPOJII OTHOCATCA: (1)I/ISI/I‘-I€CKI/I€ JUKTAHTBI, CaMOCTOATCIBHBIC KW KOHTPOJIBHBIC pa60Tr,1, TCCTHI.

OcHOBHBIE BHJIBI TPOBEPKHM 3HAHUW — TEKymlas W WTOTrOBas. Tekymias TpoBepKa MPOBOJIUTCS
CHUCTEMAaTUYECKU U3 YPOKa B YPOK, a UTOTOBAS — IO 3aBEPIIEHUH TEMBI (pa3/iena), IIKOJIHHOTO Kypca.

By koHTpOoIs HA YpOKE 3aBUCHUT OT dTana oOydeHUsl, TOATOMY UCTIOIb3YIOTCS:

ok woDdE

[IpenBapuTenbHbIit
Texymunit
Tematnueckuit

HTtoroBbiii KOHTPOJIb.

@®opMbI IPOMEKYTOYHOM aTTECTAIMU:

KonTtponbHas padoTa
CamocTtosrenpHas paboTta
3auer

[IpakTnueckas pabora
JlaGopaTopHas pabota
TecTtoBas pabora
CoOecenoBanue

3amuTa pedepara
[IpoexTHas paboTa

HNuTepHeT-pecypesl
AnnmManuu pusudeckux o0bexToB. hitp://physics.nad.ru/
JXusas dusmka: odyuaroras nporpamma. http://www.int-edu.ru/soft/fiz.html
Vpoku ¢usuku ¢ ucrnonb3oBannem Muteprera. http://www.phizinter.chat.ru/
dusuka.ru. http://www.fizika.ru/
dusuka: KoJuekusa onsitos. http://experiment.edu.ru/
dusnka: 3IeKTPOHHAsT KOJUIEKITHs onbIToB. http://www.school.edu.ru/projects/physicexp




1. NPEIMETHBIE PE3YJbTATBI OCHOBEHUSA KYPCA

BbInycKHUK HAYYHTCS:

e coOmoaaTe mpaBwia O€30MACHOCTM W OXpaHbl Tpyda npu pabore ¢ y4eOHBIM U
1a00paTOPHBIM 000PYIOBAaHUEM;

® TIOHMMATh CMBICI OCHOBHBIX (H3WYCCKHMX TEPMHHOB: (u3mueckoe Tteno, (HU3mIecKoe
SIBJICHUE, PU3NYCCKas BEIMUNHA, CIUHUIIBI N3MEPCHHUS,

® pAacCIiO3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh MPH TIOMOINN (DPU3UYECKUX METOJIOB;
aHAJIM3WPOBATh OTACIBHBIC STalbl MPOBEIACHHS HCCICAOBAHWNA W WHTEPIPETUPOBATH PE3yIbTATHI
HaOJII0IEHUI U OIIBITOB;

® CTaBUThH OIBITHI [0 UCCIICIOBAHUIO (DU3MYCCKUX SBIICHUHN WM (PU3NICCKUX CBOWCTB Tel 0e3
WCTIONIb30BAHUS TPSIMBIX HW3MEPEHHM; TpH 3TOM (POpMYyIHUpOBaTh MpobieMy/3agady Yy4eOHOTO
AKCIIEPUMEHTA; COOUPATh YCTAHOBKY W3 MPEAIOKEHHOTO OOOPYIOBAHHS;, IMPOBOIUTH OTBIT H
(hopMyITUPOBATH BHIBOJIBI.

[Mpumedanue. Ilpm mnpoBeaeHWHM UCCIEIOBaHUS (DU3UYECKUX SIBICHHA W3MEPUTCIIEHBIC
MPUOOPHI UCIIOB3YIOTCS JIUIIh KaK JATIYMKHA H3MEPCHUS (DU3MUECKUX BEIIMYWH. 3alUCH MMOKa3aHWUN
MPSMBIX U3MEPECHUI B 9TOM CITy4ae He TpeOyeTcs.

® TIOHMMAThH POJIb SKCIIEPUMEHTA B IMOJTyYCHUN HAyIHOU WH(pOpMAINK;

® TIPOBOJUTH TPSMBIE M3MEpPEHUS (PU3NUYCCKUX BEIMUYUH: BPEMsl, PACCTOSIHHWE, Macca Tela,
o0beM, cuiia, TeMIepaTypa, atMoc(epHoe TaBlieHHe, BIKHOCTH BO3/yXa, HANpsHKEHHE, CHJIa TOKa,
IIPH ATOM BBIOMPATH ONTUMAIBHBIN CIIOCOO M3MEPEHHSI ¥ UCIIOJIB30BATh MPOCTEUIITNE METO B OICHKH
MOTPENTHOCTEN U3MEPEHUI.

® TPOBOAMTH HUCCIICAOBAHKE 3aBHCUMOCTEH (PH3NYECKUX BEITMUMH C HCIOIB30BAHUEM TPSMBIX
W3MEPEHUH: TPU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHpPOBATh pE3yIbTaThl MOJYyYCHHOMH
3aBHCUMOCTH (DM3UYECKUX BEIMYMH B BUJC TAONHIl W TPAPHKOB, AETaTh BBIBOIBI MO Pe3yIbTaTamM
UCCIICIOBaHUS;

® IPOBOJMTH KOCBEHHBIC M3MEPCHHS (U3UYCCKUX BEIMYUH: MPHU BBHIIOJHECHHH H3MEPEHHN
COOMpaTh JKCIEPUMEHTAILHYIO YCTAHOBKY, CIEIAYys MPEUIOKEHHOW WHCTPYKIUHU, BBIYUCISTH
3HaYCHUE BEJIMYMHBI M aHAIW3WPOBAThH MOJYYCHHBIC PE3YJIbTaThl C yYETOM 3aJlaHHOW TOYHOCTH
HU3MEPEHMUI;

® aHAIM3MPOBATH CHUTYallMd MPAKTHKO-OPUCHTUPOBAHHOTO XapakTepa, y3HaBaTh B HUX
MPOSIBJICHUE HM3YyYCHHBIX (DU3UYECKUX SIBICHUH WM 3aKOHOMEPHOCTEH M TPUMEHSTH HMMEIOIINECS
3HAHUS JIJIS UX OOBSCHCHHUS,

® [IOHMMATh MPUHIIUIII JICHCTBYSI MAIllUH, TPUOOPOB M TEXHHUYECKHX YCTPOMCTB, YCIOBHS MX
0€30I1aCHOTO MCII0JIb30BaHHMS B TIOBCEIHEBHOM KI3HH,

® JCIIOJIb30BaTh MPU BBINOJHCHUM YUYEOHBIX 3a/lad HAYYHO-TIOMYJSIPHYIO JIUTEPATypy O
(bu3MUYECKUX SABICHUSAX, CIIPABOYHbIE MaTepHallbl, pecypchl HTepHeT.

BhInyCKHHUK MOJYYUT BO3MOKHOCTH HAYUYHThCS:

® OCO3HAaBaTh I[EHHOCTh HAy4YHBIX HCCIENOBaHUM, poiib (U3UKK B  pacHIMPEHUU
MIpe/ICTaBICHU 00 OKPYKArOIeM MUPE U €€ BKIIAJ B YIyUllIEeHHUE KaueCTBa KU3HU;

® JCMONb30BaTh MPHUEMBI MOCTPOSHUS (PU3UYECKHX MOJeNel, Toucka U (OpMYITHPOBKH
JIOKAQ3aTeNbCTB  BBIABUHYTBIX THUIMOTE3 M TEOPETUYECKHX BBIBOJIOB HAa OCHOBE OMIUPHUYECKU
YCTaHOBJICHHBIX (DAKTOB;

® CpaBHHMBATh TOYHOCTHb MU3MEpEHHs (PM3MUECKUX BEIMYHH 10 BEIMYMHE UX OTHOCHUTEILHOM
MOTPEIIHOCTH TPH MPOBEICHUH TIPSIMBIX U3MEPEHUIA;

® CaMOCTOSITENIbHO MTPOBOAUTH KOCBEHHBIE U3MEPEHUS U HCCIEA0BaHUS (U3NIESCKIX BEIUYUH



C HCIIOJIb30BAHUEM PA3IMYHBIX CIIOCOOOB W3MEpeHHs (DM3MUYECKUX BEIMYWH, BBEIOMpATh CPEICTBA
MU3MEpEHUs C YIeTOM HEOOXOAMMON TOUHOCTH U3MEPEHH, 000CHOBBIBATH BEIOOP CIIOCO0a H3MEPEHHUS,
aJIEKBaTHOTO MOCTABJICHHOW 3aJa4€, TPOBOJUTH OLIEHKY JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB;

® BOCHpUHUMATh HHPOPMAIHMIO (PUIUIECKOTO  COJCPKAHHUS B  HAYYHO-TIOMYISPHOU
JUTEpaType MW CPEICTBaX MAaccoBOW HMH(OpPMAIMHM, KPUTHYCCKH OICHHBATH IOJTYYCHHYIO
nH(OPMALIHIO, aHATH3UPYSI €€ COJACpKAHKE U JaHHbIE 00 HCTOYHHKE HH(pOpMaIHH;

® C03/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOMIEHUS O (U3NYCCKUX SBICHUSIX HA
OCHOBE HECKOJIbKUX HCTOYHHKOB WH(OpPMAIMK, COMPOBOXKIATh BBICTYIICHHUE TIPE3CHTAIHCH,
YYHUTBIBasi 0COOEHHOCTH ayAUTOPHUU CBEPCTHUKOB.

MexaHuuyeckue sIBJEeHUS

BbInyckHUK HAYYHTCSH:

® pacro3HaBaTh MEXAaHWYECKUE SBJICHUS M OOBICHATH HAa OCHOBE HMEIONIUXCS 3HAHUN
OCHOBHBIE CBOWCTBA WJIM YCJIOBHSI MPOTEKAHMsI ITUX SBICHUW: PAaBHOMEPHOE U HEPABHOMEPHOE
NBIDKEHHE, PAaBHOMEPHOE M PABHOYCKOPEHHOE TPSIMOJIMHEWHOE JBUIXKEHHE, OTHOCHUTEIHHOCTH
MEXaHUYECKOTO JIBIDKCHHS, CBOOOTHOE TMaJeHHE TeJ, PAaBHOMEPHOE IBIDKEHHUE IO OKPYXKHOCTH,
WHEPIMs, B3aUMOJICUCTBUE TEJ, PEaKTHBHOE [BIDKCHHE, Tepeaada JaBJICHUS TBEPABIMU TEIaMH,
KUJKOCTSMHU W Tra3amMu, aTMoc(epHoe aBlieHHe, TIaBaHUE TeJl, PABHOBECHE TBEPIbIX TEJ, MEIOIINX
3aKpETUICHHYIO OCh BpallleHus, KojebaTeIbHOe ABIKEHUE, PE30HAHC, BOJTHOBOE JIBIYKEHHE (3BYK);

® ONHUCHIBATh M3YYCHHBIC CBOMCTBA TET W MEXaHUYECKHE SBJICHHS, UCIOJB3yS (U3HMUIECCKUE
BEJIMYUHBI: MyTh, TIEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Mepruo oOpalieHus, Macca Tela, MIOTHOCTh
BeIleCTBa, CWia (CWJa TSHKECTH, CHJIA YIPYrOCTH, CHJIA TPEHHWsI), JABJICHHUE, HMITYJIbC Tela,
KHHETHUYECKasi SHEPrusl, MOTCHIIMAIbHAS YHEPTHs, MEXaHWUecKas paboTa, MEXaHHMYecKash MOIIHOCTD,
KITJI mpu coBepiieHnn pabOTHI ¢ UCMOJIB30BAHUEM MPOCTOTO0 MEXaHW3Ma, CHjla TPEHUsS, aMIUTUTY/Ia,
MepuoJ M YacToTa KoJieOaHWH, JUIMHA BOJHBI M CKOPOCTh €€ PaCHpOCTPaHEHUS; MPH OMHCAHUH
MPaBUIILHO TPAKTOBATh (DPU3UUYCCKUN CMBICT HMCTOJIB3YEMbIX BEJIMYMH, UX O0O03HAUCHUS U €IIMHUIIBI
W3MEPECHUS, HAaXOJUTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO (U3UYCCKYI0 BEIMYMHY C JAPYTHMU
BEJIMYNHAMH, BBIYUCISITH 3HaYeHUE (PU3UYECKOM BEIIMUNHBI;

® aHAJM3MPOBATH CBOMCTBA TEJI, MEXaHUYECCKUE SBJICHHS U MPOLIECCHI, UCTIOJIB3Ys (PU3UUECKHE
3aKOHBI: 3aKOH COXPaHEHUsI SHEPIruH, 3aKOH BCEMHUPHOTO TATOTECHUS, MPUHIUIT CYNEPIO3UIIUUA CHUIT
(maxoxneHue paBHojeicTBytomiel cwibl), I, II u 111 3akonsr HetoToHa, 3aKOH cCOXpaHEHUS UMITYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpU ATOM pas3inyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHUE;

® pa3IuyaTh OCHOBHBIC MPU3HAKK M3YYCHHBIX (DU3MUECKUX MOJIENei: MarepuaibHas TOYKa,
HWHEpIMalbHas CUCTEMA OTCUYETA;

e pemaTh 3aJauM, MCIOJB3YS (pU3MUecKkue 3aKOHBI (3aKOH COXpPAHEHHUS SHEPruH, 3aKOH
BCEMUPHOIO TATOTEHUS, NpUHLMII cyneprio3uuuu cui, I, 11 u 111 3akonsl HeroTOHA, 3aKOH COXpaHEeHUs
UMITynbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) U (GOpMyIbl, CBA3bIBAMONINE (PU3NUECKUE
BETUYMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, IUIOTHOCTh BEIeCTBa, CUJia, AaBJICHUE, UMITYIbC
Tena, KWHETHYeCKas OJHEprus, NOTEHIMalbHasg DSHEprus, MeXaHWuyeckas paboTa, MeXaHHYecKas
MotHocTh, KITJ[ mpocToro Mexanusma, cuiia TpeHUs CKOJIBKEHUS, KOOPPHUIIMEHT TPeHHsI, aMIUTUTY 1A,
MepPHOJ M YacTOTa KOJIeOaHW, UTMHA BOJHBI U CKOPOCThH €€ PAacIpOCTpPaHEeHHsI): Ha OCHOBE aHaIu3a
YCIOBUSL 3aJlaud 3alKChIBaTh KPATKOE YCIOBUE, BBIICHATH (PU3NYECKHE BEIUYMHBI, 3aKOHBI U
dbopmynbl, HEOOXOOUMBIE IJIsi €€ pelIeHHs, MPOBOJUTh pacuyeThl U OICHUBATh PEaTbHOCTH
MOJIy4€HHOTO 3HAYCHUS (PU3UYECKON BETHUHHBIL.

BhInyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCS:



® UCNONBL3068AMb 3HAHUA O MEXAHUYECKUX ABNEHUAX 8 NOBCEOHEGHOU HCUSHU O 0becneyenus
bezonacnocmu npu obpaweHuu ¢ npudboOpamMu U MeXHUYeCKUMU YCMPOUCMEAMU, 0N COXPAHEHUS
300p08bsL U COONOOEHUS HOPM IKOJIO2UYECKO20 NOBEOeHUs 6 OKpydcaioujeli cpeoe; HpUBoOUnbs
npuMepsl  NPAKMUYECKO20 UCHONb308AHUS  (UIUYECKUX 3HAHUL O MEXAHUYECKUX ABNeHUAX U
Quzuueckux  3aKOHAX,  NpuMepvl  UCHOIL30BAHUSA  BO300HOBNAEMBIX  UCMOYHUKOS  IHEPIUU;
9KOJI02UYECKUX NOCIeOCMBULL UCCAEO008ANHUSL KOCMUYECKO20 NPOCMPAHCNE;

®  pazuuams epaHuybl NPUMEHUMOCIU PU3UYECKUX 3AKOHO8, NOHUMAMb 6Ce00WULl Xapakmep
@PyHOAMEHMANbHBIX  3AKOHO8 (3AKOH COXPAHEHUS MeXAHU4ecKol OHepeuu, 3aKOH COXPAHEHUs.
UMNYIbCA, 3AKOH 8CEMUPHO20 MASOMEHUs) U O02PAHUYEHHOCMb UCNOIb308AHUS YACMHBIX 3AKOHO8
(3axon I yka, Apxumeoa u op.);

® HAX00UMb A0EeK8AMHYIO NPEOOHNCEHHOU 3a0aye PUUYECKYI0 MOOEb, pa3peutams npooaemy
KaK HA OCHOBe UMEIOWUXCS 3HAHULL NO MEeXAHUKe C UCNOb308AHUEM MAMeMamuyecko20 annapama,
Max u npu NOMOUU Memooo8 OYeHKIL.

TenoBble ABJIEHUSA

BbpInyCKHUK HAy4YUTCH:

® pacrO3HaBaTh TEIUIOBBIE SIBICHUS W OOBSICHATh Ha 0a3e MMEIOIIUXCS 3HAHWH OCHOBHBIC
CBOWCTBA WJIM YCJIOBHSI TIPOTCKAHHsSI 3THUX SIBIICHUH: MudQy3us, U3MEHEHHE o0beMa Teln MpHu
HarpeBaHWH (OXJIAXKACHUH), OOJNbINas CXKHUMAEMOCTh Ta30B, Majas CKAMAeMOCTh JKHIKOCTEH H
TBEPIBIX TeJl; TEIUIOBOE pABHOBECHE, WCIIApEHUE, KOHJICHCAIWs, IUIABJICHHWE, KPHUCTAJLTH3AIHs,
KHTIEHHE, BIAXKHOCTh BO3/yXa, Pa3IMYHbIE CIIOCOOBI TeTUIonepeadd (TEerIonpOBOHOCTh, KOHBEKIIHS,
U3ITy4YeHHUE), arperaTHble COCTOSIHMS BELIECTBA, MOTJIONIEHUE SHEPTUU MpPU UCHAPEHUU >KUIKOCTH U
BbIJICJICHHUE €€ MPH KOHJEHCAIUH M1apa, 3aBUCUMOCTh TeMIIepaTypbl KUIIEHUS OT JaBJICHUS,

® OMNKCHIBAaTh M3yYCHHBIE CBOICTBA Tel W TEIUJIOBBbIE SIBJICHHS, HCIOJB3YS (QU3NYECKHE
BEJIMYMHBI: KOJHMYECTBO TEIUIOTHI, BHYTPEHHSS OJHEPIHs, TemIepaTypa, yJelbHas TeII0eMKOCTb
BEIECTBA, Yy/AeNbHAsl TEIUIOTAa IUIaBJIEHUS, yAeJIbHas TEIUIoTa MapooOpa3oBaHUs, yJelbHas TEIJoTa
CropaHusi TOIUIMBA, KO3()PPUIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOTO [BUTATENs; MPU OMUCAHUU
MPaBMWJIBHO TPAKTOBaTh (PM3MUYECKUN CMBICT HCIOJIb3YyEMbIX BEIUYMH, WX O0O3HAUEHUS U €IUHUIIBI
U3MEpEeHUusl, HaXxOoIUTh (OPMYIbI, CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYHMHY C JAPYyrUMU
BEJTMYMHAMHU, BBIUUCIISITh 3HAUCHUE (PU3NYECKOM BEJTHMUMHBI;

® aHAIM3HPOBATh CBOWCTBA TEJ, TEIUIOBBIE SIBJICHUS U IPOLECCHI, HCIOJIb3ys OCHOBHBIC
MOJIOKEHUSI aTOMHO-MOJIEKYIIIPHOTO YU€HHUS O CTPOCHUH BEIIECTBA U 3aKOH COXPAHEHUS SHEPTHH;

® pa3nIuyaTh OCHOBHBIE MPU3HAKM U3YYEHHBIX (PU3NYECKUX MOJENeH CTPOEHUs Tra3oB,
KUAKOCTEU U TBEPBIX TEI;

® TPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIOJIb30BaHUA (PU3MYECKMX 3HAHUW O TEIJIOBBIX
SIBJIICHUSAX;

e pemaTh 3aJa4d, KCIOJNB3ysd 3aKOH COXPAHEHHUS OHHEPrHH B TEIUIOBBIX MpoIeccax u
(dbopMynbl, cBs3bIBatONIUE (U3NYECKHE BEIUYUHBI (KOJMYECTBO TEIJIOTHI, TEMIEpaTypa, yelbHas
TEIJIOEMKOCTh BEIIeCTBa, yJAelbHas TEIUIOTa IUIaBJICHMsS, Y/eNbHas TEeIUIoTa MNapooOpa3oBaHus,
ylenbHas TeIioTa CropaHus TOITUBA, KOA(M(GUIIMEHT MOJIE3HOTO JIEHCTBUS TEIUIOBOTO JIBUTATENs): Ha
OCHOBE aHAJIM3a yCIOBUS 3aJaud 3aMUCBhIBATH KPATKOE YCIOBHUE, BBIACIATH (U3MUYECKUE BEIUYUHBI,
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE TSl €€ PelleHUs], TPOBOAUTH PacueThl U OIEHUBATH PEAIbHOCTD
MOJIy4€HHOTO 3HAYCHUS (PU3UYECKON BETHUHHBIL.

BhInyCKHHUK MOJYYUT BO3MOKHOCTH HAYUYHThCS:

® UCNONBL306AMb 3HAHUSA O MENJIOBbIX AGNEHUAX 6 NOBCEOHESHOU MHCU3HU Ol 0becnedeHus:
bezonacnocmu npu obpaweHuu ¢ npudboOpamMu U MeXHUYeCKUMU YCMPOUCMBAMY, Ol COXPAHEHUs



300p06bsL U COONIOOEHUS HOPM IKOJO2UYECKO20 NOBeOeHUs 6 OKpydcaioujell cpeoe; NpUBoOUnbs
npuUMepsl IKOJI02UYECKUX NOCIe0Ccmeull pabomel Osucameineli 6HYMpenHe20 C2Opanus, Menio8uix U
2UOPOINEKMPOCMAHYULL,

®  paziuuamv epaHuybl NPUMEHUMOCU PU3UYECKUX 3AKOHO8, NOHUMAMb 6CE00WULl XapaKmep
@yHOaMeHMANbHbIX U3UYECKUX 3AKOHO8 (3AKOH COXPAHeHUs SHepeuu 8 Menn08blX npoyeccax) u
02PAHUYEHHOCTb UCNOIb308AHUS YACTHBIX 3AKOHO8,

® HAX00UMb A0EeK8AMHYIO NPEOOHCEHHOU 3a0aye PUUYECKYI0 MOOEb, pa3peulams npooaemy
KAK HAa OCHOBe UMENWUXCS 3HAHUL O MENI06blX AGIEHUSAX C UCNOTIb308AHUEM MAMEMAMUYECKO20
annapama, max u npu NOMOWU Memoo08 OYeHKU.

DJIeKTpUUYeCKHEe 1 MATHUTHBIE SIBJICHHUS

BhInycKHUK HAYYHTCS:

® pAaCIIO3HABATh DJICKTPOMATHUTHBIC SBICHHUS M OOBSCHATH HA OCHOBE MMECIOIIMXCS 3HAHUI
OCHOBHBIC CBOWCTBA WJIM YCJIOBHSI IPOTCKAHWS 3TUX SBIICHUH: 3JICKTPHU3AIUs TEJ, B3aUMOJICHCTBUE
3aps0B, IEKTPUICCKHIA TOK M €r0 JIEHCTBUS (TEIUIOBOE, XMMHYECKOE, MATHUTHOE), B3aUMO/ICHCTBHE
MarHuTOB, JICKTPOMAarHUTHAS WHIYKIHS, JCWCTBHE MArHUTHOTO IOJIS HA MPOBOJHHMK C TOKOM M Ha
JBUOKYIIYIOCS 3apsDKCHHYIO YacTHILy, JCHCTBUE IJICKTPUYCCKOTO TOJIS HA 3apsOKEHHYI0 YacTHILY,
AJICKTPOMArHUTHBIC BOJIHBI, TPSIMOJMHEWHOE PaCcIpOCTPAHEHHWE CBETA, OTPAKCHHE W IMPEIOMIICHUE
CBETa, AUCIIEPCHUS CBETA.

® COCTaBIISITh CXEMBI DIIEKTPUYCCKHX IICMEeH C IOCIEIOBAaTeIbHBIM W TapalieIbHBIM
COCIIMHEHUEM DJIIEMEHTOB, pa3inyas YCJIOBHBIE O0O3HAYCHHUs DJIEMEHTOB OJIIEKTPHUYECKHX IIETei
(MCTOYHMK TOKa, KITFOY, PE3UCTOP, PEOCTaT, JTAMIIOYKA, aMIIEPMETP, BOJIBTMETD).

® JCIIOJIb30BaTh ONTHYECKHE CXEMBI ISl MOCTPOCHUS HM300paKEHUH B TUIOCKOM 3€pKayie U
cobuparoie TuH3e.

® OIUCHIBaTh M3yYCHHBIC CBOWCTBA TEJI W OJIGKTPOMArHUTHBIC SIBJICHUS, HCIOJIb3YS
¢dbu3nveckue BEIWYHMHBI: DJICKTPHUSCKUI 3apsa, CHiIa TOKa, J3JCKTPUYECKOE HaNpsHKCHHE,
ANIEKTPUYECKOE COMPOTHBIICHUE, YICIBLHOE COMPOTHBIICHUE BEIIECTBA, pad0OTa IMEKTPHUECKOTO MOJIS,
MOIITHOCTh TOKAa, (POKYCHOE pacCcTOSHHE M ONTHYECKas CHJIa JIMH3BI, CKOPOCTh JJIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI W YacTOTa CBETa; NPU OINWCAHHM, BEPHO TPAKTOBATh (U3NYCCKUU CMBICI
UCTIOJBb3YyEeMbIX BEJUYMH, HMX OOO3HAYCHUS M CIAMHUIBI W3MEPCHUs; HaxOIUTh (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PH3UYECKYIO BEITUYUHY C IPYTHMH BEJTHYNHAMU.

® aHaIM3MPOBATh CBOWCTBA TEJ, JJCKTPOMATHHUTHBIC SIBICHUS W MPOIECCHI, HUCIIOJb3Ys
(usnuecKkue 3aKOHBI: 3aKOH COXpPaHEHHUs JJIEKTPHUUYECKOro 3apsijaa, 3akoH Oma A ydacTka Lelw,
3akoH [Dxoyins-JleHna, 3aKOH TPSMOJHMHEWHOTO PAcIpOCTPAHEHUS CBETA, 3aKOH OTPAKCHHUS CBETA,
3aKOH MpPEJOMJICHHS CBETAa, IMPU OTOM pa3indyarh CJIOBECHYIO (OPMYIMPOBKY 3akOHa U €ro
MaTEeMaTU4ECKOE BBIPAKCHHUE.

® TPUBOIUTH TMPUMEPHI  MPAKTUYECKOTO  HCMONB30BAaHUS  (PU3UYECKHX 3HAHUU O
AIIEKTPOMATrHUTHBIX SIBJICHUSX

e pemaTh 3a/a4yM, UCHOIB3yd (U3MUecKHe 3aKOHBI (3akoH Oma A ydacTka IIelH, 3aKOH
Jxoyns-JIeHna, 3aK0H TPSIMOJIMHEMHOTO PacIpOCTPaHEHHsI CBETA, 3aKOH OTPa)KEHUsS CBETa, 3aKOH
MIPEIOMIICHHUS CBETa) U (POPMYIIbI, CBSI3bIBAIONINE (DU3HUECKUE BEIMUMHBI (CHIIa TOKA, IIEKTPHUECKOe
HampsDKeHHe, DIIEKTPUYECKOe COTPOTHUBIICHHE, YAENBbHOE COMPOTHUBIEHHWE BelIecTBa, paboTa
AIIEKTPUYECKOTO TOJIsI, MOIIHOCTh TOKa, (POKYCHOE PACCTOSIHUE M ONTHYECKAas CUjla JTUH3bI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI M 4YacTOTa CBeTa, (GOpPMYJbl pacyera 3SJICKTPUUECKOTO
COTPOTHBIICHUSI MPHU TOCIEIOBATEIILHOM M TapaieIbHOM COCIWHEHUH IMPOBOJHHKOB): HA OCHOBE
aHallM3a yCJIOBUS 3a/1a4Ml 3aMKChIBATh KPATKOE YCIOBUE, BBIICIATh (PU3NUECKHE BETUYHMHBI, 3aKOHBI U



bopmynbl, HEOOXOIUMBIE Ui €€ pelIeHHs, IPOBOJUTH pPACUYeThl M OLEHHBATH PEATbHOCTD
MOJIyYEHHOTO 3HaUCHHsI (PU3NYECKON BEIINUHMHBL.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® UCNONB306AMb 3HAHUA 00 INEKMPOMASHUMHBIX SAGIEHUSAX 6 NOBCEOHeBHOU MHCUSHU O/s
obecneyenuss Oe30nacHocmu npu oopawjenuy ¢ NpuUOOPAMU U MEXHUYeCKUMU YCMPOUCmeamu, Ois
COXpaHeHUsi 300P06bsi U COONIOOEHUST HOPM IKON02UHECKO20 NOBEOeHUsl 8 OKpydcaruel cpeoe;
nPUBOOUMb NPUMEPDL GIUAHUSL INEKMPOMASHUMHBIX USTYYEHUL HA HCUBbIE OP2AHUIMDBL,

®  paznuuamv epaHuybl NPUMEHUMOCIU PU3UYECKUX 3AKOHO8, NOHUMAMb 6Ce00WULl Xapakmep
@PYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs. JJIeKMPU4eckoeo 3apsoa) U O02PaAHUYeHHOCHb
UCNOJIb308AHUSL YACMHBIX 3aKOH08 (3akon Oma 01s yuacmka yenu, 3akoH [coynsa-Jlenya u op.),;

® UCNOIbL306aMb NpUEMbl NOCMPOEHUsl (uauueckux mooenel, HOUCKa U HOPMYIUPOSKU
00KA3amMenbCme  8blOBUHYMbBIX 2UNOMeE3 U Meopemuyeckux 6bl60008 HA OCHO8e IMAUPUYECKU
VCMAHOBNIeHHbIX (PaKkmos;

® HAX00UMb A0EeK8AMHYIO NPEOOHCEHHOU 3a0aue PU3UYECKYI0 MOOEb, pa3peulams npooaemy
KaK Ha OCHOGE UMEIOWUXCA 3HAHUL 00 JJIeKMPOMACHUMHBIX AGNEHUSX C UCHOIb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOWU Memooo8 OYeHKU.

KBanToBbIe siBJIeHMSI

BbInycKHUK HAy4YUTCH:

® pacro3HaBaTh KBAHTOBBIC SBIICHHUS U OOBSCHITH Ha OCHOBE MMEIOIUXCS 3HAHUH OCHOBHBIC
CBOWCTBA WJIM YCIIOBUS MIPOTEKAHUS 3TUX SBIICHUN: €CTECTBEHHASI U ICKYCCTBEHHAS! PAIOAKTUBHOCTH,
0-, B- ¥ y-U3TydeHus, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa U3ITydeHHs aTOMa;

® OMNUCHIBATh U3yYEHHbIE KBAHTOBBIC SIBIICHUS, HCIOIb3Ys (DPU3HUECKHE BETUYMHBI: MacCOBOE
YHCIIO, 3apsiIOBOE€ YHMCIO, MEpUoJ Mojdypacnanga, 3Heprus (OTOHOB; MPU ONHCAHUMU TPABUIBHO
TPakTOBaTh (PU3MUECKUN CMBICT HCIOJIb3YEMbIX BEIWYUH, UX 0003HAYEHMS] U €IUHUIBI U3MEPEHUS;
HaxXoUTh (OPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (U3WYECKYIO0 BEIUYHMHY C JAPYTUMHU BEJIUYMHAMH,
BBIYHCIISATE 3HAaYCHHUE (PU3MUECKON BEIIUYUHBL;

® aHAJIM3HPOBATh KBAHTOBBIC SBJICHUS, UCHOJB3Ys (U3MUYECKUE 3aKOHBI M MOCTYJaThl: 3aKOH
COXPAaHEHHUsl SHEPruHu, 3aKOH COXPAHEHUs SJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHS MacCOBOIO
4KClia, 3aKOHOMEPHOCTH M3JIyUY€HHUS U TOTJIOIIEHUSI CBETa aTOMOM, IIPU 3TOM pa3inyarh CIOBECHYIO
(bOopMyIHUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHUE;

® pa3nIMyaThb OCHOBHBIE MPHU3HAKW IUIAHETAPHOM MOJENM aToMa, HYKJIOHHOW MOJAENu
aTOMHOTO $/1pa;

® NPUBOIUTH TMPUMEPHl MPOSBICHUS B TMPHUPOJIE U MPAKTHUYECKOTO HCIOJIB30BaHUS
PaMOaKTUBHOCTH, SIEPHBIX U TEPMOSICPHBIX PEaKIIHii, CIEKTPAILHOTO aHATN3a.

BhInyCKHHUK MOJIY4YUT BO3MOKHOCTH HAYUYHUThCS:

® UCNOIBL308aMb NONYUEHHbIE 3HAHUS 8 NOBCEOHEBHOLL HCUSHU NPU 00paueHuU ¢ npubopamu u
MeXHU4eCKUMU YCMPOUCMEaAMU (CYem4uK UOHUSUPYIOWUX YAcmuy, 003umMemp), O01s COXpaHeHUs
300p08bs U COONIO0EHUSL HOPM IKOJIO2UHLECKO20 N08eOeHUs 8 OKpYdcalouell cpeoe;

® COOMHOCUMb IHEPIUIO CA3U AMOMHBIX A0ep C 0eqheKmom MAccol,

® NpUBOOUMb NpUMepPbl GIUAHUSL PAOUOAKMUBHBIX UIVHEHUL HA JHCUBble OP2AHUSMBL,
NOHUMAMb NPUHYUN OeLiCEUs 003UMempa U paziuiams YClosus e20 UCNOIb308AHUS,

® NOHUMAMb IKONO2UYECKUEe NpOoONeMbl, GOZHUKAIOWUEe NPU UCNONbIOBAHUU AMOMHBIX
INEKMPOCMAHYUU, U NYMU peuleHus dmux npoodiem, Nepcnekmugvl UCHONb308AHUSL YNPABIAEMO20
MepMOsI0epHO20 CUHMe3A.

DJIEeMEeHTBI ACTPOHOMMH



BbInycKHUK HAYYHTCS:

e yKa3piBaTh Ha3BaHus IUIaHeT COJHEYHON CHCTEMBI; pa3ndyaTh OCHOBHBIC IPHU3HAKU
CYTOYHOTO BpallleHus 3Be3HOTO Heba, nrkenus JIyapl, CoHIIA U TUIAHET OTHOCHUTEIHHO 3BE3I;

® TIOHMMAThH PATHYUS MKy TEIUOICHTPUICCKON U TEOI[CHTPUYECKON CUCTEMaMU MHPA;

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® yKazwieams 00WUe CEOUCMBA U OMAUYUS NIAAHEeM 3eMHOU 2PYNNbl U NIAHem-2U2aHMO8,
manvix men Conneunou cucmemvl U OOILUUX NAAHEM, NOJb308AMbC KAPMOU 38€30H020 Heba npu
HAOI0OEHUAX 36€30H020 Heba,

®  pazIuuamb OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pazmep, yeem, memMnepamypa) COOmMHOCUMb
yeem 36e30bl C ee MemMnepamypou,

® paznuuams eunomesvl 0 npoucxoxcoeruu CorHeyHou cucmembl.

B pe3ynbrate y BBITYCKHUKOB OynyT C)OPMUPOBAHbI JIUYHOCHIHbIE, PEYIAMUGHDbLE,
nosnagamenvHvle U KOMMYHUKAMUGHble YHUBEPCAJIbHbIE yYeOHbIe 1eliCTBH .

Ne | ®opmupyembie 10 kmace 11 kmace
Y]
1 | JInuHOCTHBIE —  MHPOBO33pPEHHE, —  OCO3HAHHBIN BBIOOD
Yy COOTBETCTBYIOIIIEE COBpPEMEHHOMY | Oyaymielt npodeccuu Kak myTh
YPOBHIO Da3BUTHS HAyKHd, 3HAYUMOCTHU | U croco0 peanuzanuu
HayKH, TOTOBHOCTH K Hay4HO- | COOCTBEHHBIX KU3HCHHBIX
TEXHUYECKOMY TBOPYECTBY, BIIQJICHUE | [IJIAHOB;
JIOCTOBEpHOU MH(OpMaIuel o mepeoBbhIX —  TOTOBHOCTh
JNOCTHKEHHUSIX W OTKPBITHSIX MHUPOBOM M | 00ydamomuxcsi K TPYAOBOH
OTEYECTBEHHOM HayKH, | MpodecCHOHATBHOU
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX | AESATEIBHOCTH KaK K
00 ycTpolicTBE MHUpa U OOIIECTBA; BO3MOXHOCTH  ydacTus B
— TOTOBHOCTh  OOydalwluxcs K | pelleHuu JINYHBIX,
TPYAOBOM pohecCHOHaNBHON | 00IIeCTBEHHBIX,
JESATENbHOCTH KAaK K  BO3MOYKHOCTH | FOCYJapCTBEHHBIX,
y4acTus B peuieHun JIMYHBIX, | OOLIEHAIIMOHAIBHBIX POOJIEM;
OOLIECTBEHHBIX, roCy1apCTBEHHBIX,
00IIIeHAIIMOHATIBHBIX MTPOOJIEM;
2 | Meranpenmer —  CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a]]aul B 00pa3oBaTeIbHON
Hble YY]I JIEATENBbHOCTU U JKU3HEHHBIX CUTYaALUAX;

—  OpraHu30BBIBATH 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX IS
JOCTHIKEHHS TIOCTABICHHOH 11eIIH;

— COMOCTaBJIATh  MOJYYEHHBI  pe3ynbTaT  JAEATEIbHOCTH  C
MIOCTABJICHHOM 3apaHee IEeIbIO.

3 | Ilo3naBaTenbpH — UCKaTh M HaxXOJIUTh OOOOIIEHHBIE CMOCOOBI pEIIeHUs 3a7ad, B TOM
bie YVY]| YHClie, OCYIIECTBISATh pa3BePHYTHIN WH(DOPMAIIMOHHBIN MOUCK U CTAaBUThH Ha
€ro OCHOBE HOBbIE (YueOHbIC U TTO3HABATENbHBIE) 33/1a4H;

— KPUTHYECKHU OIICHMBaTh M HUHTEPIPETUPOBATh WH(GOPMAIIUIO C
Pa3HBIX TMO3UIIHH, pacmo3HaBaTb M (PUKCHpOBaTh TMPOTHBOPEUUS B
MH(OPMAIIMOHHBIX HCTOYHHUKAX;

—  BBICTpauWBaTh WHAMBHIYAJIbHYI0 0O0pa30BaTENbHYIO TPACKTOPHIO,
YUUTBIBAsl OTPAaHUYECHHUS CO CTOPOHBI JIPYTUX YYaCTHUKOB U PECypCHbBIE
OTpaHHYCHUS;

— MEHSATh W YJEp)KUBATh pa3Hble TMO3UIHUKA B IO3HABATEIHHOU




ACATCIIBHOCTH.

KommyHukatn
BHbIE YV ]I

pa3BEepHYTO, JIOTUYHO W TOYHO H3JaraTh CBOKO TOYKY 3PCHHUS C
HUCITIOJIB30BAHUEM AaJACKBATHBLIX (YCTHBIX n HI/ICBMGHHLIX) A3BIKOBBIX
CPEJICTB;




I11.  OCHOBHOE COIEPKAHUE KYPCA

VYueOnas nmporpamma 10 kmacca paccuntana Ha 68 yacoB (2 gaca B Henenmto). JlaboparopHbeIX paboT — 4 daca, KOHTPOJIBHBIX paboOT — 5 4acos.
CopepxaHue Kypca COOTHOCUTCS ¢ paboueld mporpaMMoil mpeameTHol auHuK yueOHnKoB «Kmmaccnueckuit kype» 10-11 xnacesl (Illaranuna A.B., M.:
[Ipocseuienue 2017 r.)

BBenenue. ®usuka u pusuveckne MeToAbI H3yUeHHs PUPOIbI

®dusnka — Hayka o mpupojae. Pusznueckue Tena u sBaeHus. Habmrogenwe u omucanue pusmyeckux siBieHud. OUMYECKUN IKCTIEPUMEHT.
MonenupoBanue siBI€HUNH U 00bEKTOB MpHUpoibl. PU3NUeCKre BEIUYUHBI U UX U3MepeHHe. TOYHOCTh U MOTPelHOCTh u3MepeHuil. MexyHapoiHas
cucremMa enuHul. PuU3nyeckue 3aKOHbl M 3aKOHOMepHOcTH. Pu3umka M TexHuka. Hayunelii Meron mnosHanusa. Ponb ¢usuku B ¢GopmupoBaHuu
€CTECTBEHHOHAYyYHOU IPaMOTHOCTH.

MexanuyecKkue siBJIEHUS

Mexannyeckoe nBHKeHHE. MarepualibHasg TOYKa Kak MOJeNlb (gu3ndeckoro teia. OTHOCHUTENBHOCTh MEXaHHUECKOro IBrkeHHs. Cuctema
oTcuera. u3znyeckue BETUINHBI, HEOOXOIMMBIE JIJIsl OTIMCAHUS JIBIDKCHHS U B3aMMOCBSI3b MKy HUMHU (TyTh, TIEPEMEIIICHHE, CKOPOCTh, YCKOPEHUE,
BpeMsi NIBIKEHHs). PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHHE. PaBHOMEpHOE IBMKEHHE TIO OKPYXHOCTH. [lepBhIii 3akoH
Hprotona u unepnus.Macca Ttema. IlmotHocTh BemectBa. Cuna. Eguauier cuiel. Bropoi#t 3akon Heiorona. Tpermit 3akon Hprotona. CBoOomHOE
najgenue ten. Cua TsKecTH. 3aKOH BCceMUpHOro tarotenus. Cuma ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTh. CBSI3b MEKy CUIION TSKECTU U
Maccoit Tena. Jlunamomerp. PaBHoaeiicTByromas cuna. Cuna tperus. TpeHue ckoyibxeHus. Tpenne nokos. TpeHue B MpUpoJe U TEXHUKE.

Nmvnynbe. 3akoH coxpaHeHUs HMIyJabca. PeakTuBHOE nBrkeHHe. Mexanudeckas paborta. MomHocTh. DHeprus. [loTeHnmanbHas u
KHUHEeTH4ecKas sHeprus. [IpeBpanienue o1HOTO BUJa MEXaHUYECKON SHEPIUU B APYrOi. 3aKOH COXPAHEHUS MTOJTHOM MEXaHUYECKOM SHEPrUu.

VYcnoBus paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO 3aKPEIJIEHHYIO OCh ABUKEHUS. MOMEHT CHUIIBI.

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOI TeOpUuu

Crpoenue BemiecTBa. ATOMBI U MOJIEKYNbl. TemjgoBoe IBUKEHHE aTOMOB U MoJieKyn. B3aumoneicTBue (HMpUTSHKEHHE W OTTAIKUBAHHE)
Mouiekyin. TernoBoe paBHoBecue. Temmeparypa. CBsi3b TeMIEpaTyphbl CO CKOPOCTHIO XaOTUYECKOTO JBUKEHHsI yacThll. BHyTpenHsis sHeprusi. PaboTa u
Terioneperaya Kak crnocoObl M3MEHEHUs BHYTpEeHHEeH sHepruu Tena. KomndecTBo TernoThl. 3aKOH COXpaHEHUS U IMPEBPAIIeHUs SHEPTUU B TETIOBBIX
npoueccax. Mcnapenue u konzaencauus. [lornomnieHue sHepruu npu HCHApeHUH KUAKOCTH W BBIJICICHUE €€ MpHU KOHJeHcauuu napa. Kunenwe.
3aBUCUMOCTb TEMIIEPATYphl KUTIEHUS OT JaBJieHUs. BiaaxkxHOCTh BO3ayXa.

OCHOBBI TEPMOIMHAMHMKHA

PaGora raza mpu pacmupenuu. [IpeoOpa3oBaHus 3HEPruM B TEIJIOBBIX MaliMHax (mapoBas TypOWHA, NBUTATENh BHYTPEHHETO CrOpaHus,

peakTuBHbIN nBUratens). KI1J] TernoBoii MamHel.
OCHOBBI 3JIEKTPOAUHAMUKH



DEeKTpUUECcKOoe MoJie Kak 0coObIi B MaTepur. HanpsykeHHOCTh 3JIeKTPUYECKOTO Mo, J{eHCTBHE AEKTPUIECKOTO MO Ha 3JIEKTPUIECKUE
3apsaabl. Kongencatop. DHeprus 3eKTpUYeCcKOro MoJisi KOHJAEHCAaTopa.

OnexTpuueckuil TOK. VICTOUHMKM 3IEKTPUYECKOTO0 TOKA. OJIEKTpUYECKas ILeNb M €€ CcocTaBHble uacTH. HampaBineHue u nedcTBUs
anekTpudeckoro toka. Hocutenu snexktpuueckux 3apanoB B Meramiax. Cuia Toka. DJIEKTPUYECKOE HalpsKEHHE. DJIEKTPUUECKOE COMPOTUBIICHHUE
IIPOBOJHUKOB. ENMHUIIBI CONMPOTUBIIEHUS. 3aBUCUMOCTh CUJIbI TOKa OT HampsbkeHus. 3akoH Oma Juisl ydacTKa Lenu. YAEJIbHOE COINPOTUBIICHHE.
Peocrartsl. [locnenoBarenbHoe coequHeHHE TPOBOAHUKOB. [lapanienbHoe coennHenne npoBoHUKOB.PaboTa 31eKTpruecKoro moJisd 1o nepeMenieHuIo
ANEKTPUYECKUX 3apsiioB. MOIIHOCTh AJIEKTpUYECKOro Toka. HarpeBaHue NpOBOJHHMKOB DJJEKTPUUECKUM TOKOM. 3akoH Jhxoyns - JleHua.
DneKTpuyecKue HarpeBaTelbHbIe U OCBETUTENbHbIE TPHOOpbl. KopoTkoe 3aMbikanue. Tok B pa3nuuHbIX cpeaax.

VYyebnas nmporpamma 11 kiacca paccuntana Ha 68 4yacoB (2 yaca B HEJIEINIO).

OCHOBBI JIEKTPOANHAMUKH (MPOAOJIZKEHHE).
MarsuTHoe moJjie
B3anmoperictBue TokoB. MaruutHoe noJie Toka. MaruutHas uaaykinus. Cuna Amnepa. Cuna Jlopeniia.
DJIeKTPOMArHUTHASI MHAYKUM S

SIBrieHME SIEKTPOMArHUTHOM HWHAYKIMU. MarHuTHBIA MOTOK. 3aKOH SJeKTpoMarHUTHOW uHAyKIuU. I[IpaBuno Jlenna. CaMOMHAYKIUA.
NuayktuBHOCTh. B3aUMOCBA3b 3J€KTPUUECKOTO M MArHUTHOTO TOJIeH. DJIEKTPOMAarHuTHOE MoJIe.

DJIeKTPOMArHUTHbIE KOJIEOAHUSI M BOJIHbBI

CBoOonubie KojebaHus B KojeOaTenbHOM KOHType. [lepuon cBOOOAHBIX 3eKTpuyeckuxX KojeOaHui. IlepeMeHHBIH SIeKTPUYECKUN TOK.
I'enepupoBanue siexTpuueckoil sHepruu. Tpanchopmarop. Ilepemaua snexTpuyeckoil -dHEpruu. DIEKTPOMArHUTHbIE BOJHBL —CBoOMCTBa
AIIEKTPOMArHUTHBIX BOJIH. [IpuHuune! paauocsssu. TeneBuaeHue.

Onrtuka
CBeToBbBIC BOJIHEI.

CKOpOCTL CBC€Ta U MCTO/JIbI €€ N3MCPCHUI. 3aKOHBI OTPAXKCHUSA U IIPCIIOMIICHUA CBCTA. BoaHOBEIE CBOIICTBA CBETA: AUCTICpCus, I/IHTep(bepeHHI/IH
CB€Ta, ,Z[I/I(bpaKI_[I/IH CB€Ta. KOFepeHTHOCTB. HOHepe‘IHOCTL CBCTOBBIX BOJIH. HOJ'IHpI/I?»aLII/I}I CBCTa.
9J1eMeHTbI TCOPHUHU OTHOCUTECJIBHOCTH



[locTtynatel Teopun oTHOCUTENBHOCTH. [IpuHIMI oTHOCUTENbHOCTH OWHIITEHHA. [locTosiHCTBO ckopocTu cBeta. IIpocTpaHcTBO U BpeMms B
CIELIMAJIbHOM TEOpHUH OTHOCUTENBHOCTU. PensituBucTcKast tuHamuka. CBsi3b Macchl C SHEPTrUeH.
HN3nydeHnus U CieKTpbI
PaznuuHble BUIBl SNEKTPOMArHUTHBIX U3IYYEHHMM M HMX MPAKTUYECKOE IPUMEHEHHE: CBOWCTBA U MPUMEHEHHE HWH(QPaKpaACHBIX,
yIbTPauOIETOBBIX M PEHTTCHOBCKUX M3mydeHuil. 11Ikana aeKTpoOMarHuTHBIX H3ITydeHUH.

KBanToBas ¢pusuka

I'mnote3a Ilmanka o kBanTax. @otorddext. YpaBHeHnue OiinmrTerHa A porodddexra. dotonsl. I'unoreza ne bpoitis 0 BOJIHOBBIX
cBoiicTBax vactuil. KopmyckymsipHo-BoJIHOBOUM ayanu3M. CooTHomieHue HeomnpeneneHHocTtu [eizenOepra. Ctpoenune atroma. OmbiTel Pesepdopra.
KBanToBbie nocrynarsl bopa. Mcnyckanue u norsiomeHne ceera aromom. Jlazepst.

Mogenu cTpoeHUs: aTOMHOTO Si7jpa: MPOTOHHO-HEUTPOHHAS MOJICNTb CTPOSHUSI aTOMHOTO sifjpa. SaepHbie cumbl. [{edekT Macchl 1 SHEpPTrus CBSI3U
HYKJIOHOB B siape. flnepHas sHepreTvka. BinsHue MOHM3MPYIOIIEH paavallid Ha KUBbIE OpPraHu3Mbl. J[03a W3Iy4yeHUs, 3aKOH PaauOaKTUBHOIO
pacmana v €ro CTaTUCTUYECKHUI XapakTep. DJIeMEHTApHbIE YaCTULIbI: YACTULIBI U aHTUYACTULIbI. DYHTAMEH TaIbHBIE B3aUMOICUCTBUSA

Crtpoenue BcenenHoit
Crpoenune comHeuHor cuctembl. Cucrema «3emust — Jlynay. Ob6mue cBeneHust o CosHile (BHI B TEJIECKOI, BpallleHHWE, pa3Mephl, Macca,
CBETUMOCTb, TEMIIepaTypa COJHIIA M COCTOSHHE BEIIecTBa B HEM, XUMHUYECKUH cocTaB). VICTOUHMKM 3HEpruu M BHyTpeHHee cTpoeHue CoiiHIa.
Ousznyeckas npupona 3Be3n. Hama [Manaktuka (cocraB, crpoeHue, ABHKeHUE 3Be3] B [amaktuke u ee BpamieHue). [IpoucxoxxaeHne u 3BOTIOI U
raJIakTHUK U 3BE3/I.



IV. KAJIEHIAPHO-TEMATHYECKOE INTAHUPOBAHUE YYEGBHOI'O MATEPHAJIA 10 k.

Paspgen Tema ypoka Kon-Bo yacoB
BeeneHue TexHuka 6e3onacHocT. MeToabl Hay4HOro NO3HaHUS 1
MexaHunyeckoe aBmxkeHne u ero Bugbl. OTHOCUTENBHOCTL MEXAaHNUYECKOro
MexaHuka. KuHematuka. OBWKeHNs 1
PaBHomepHoe aBmxkeHue. CKopocTb 1
PaBHonepemeHHOe OBWXeHNE. YCcKkopeHne 1
MepemeLleHne npu NPSAMONMHENHOM PaBHOYCKOPEHHOM OBWKEHUN 1
JlabopatopHas pabota Ne1 «3mepeHune yckopeHust Tena npu npsiMoriMHEMHOM
paBHOYCKOPEHHOM [ABWXEHUN» 1
CsobopgHoe nageHne 1
Bannuctnyeckoe oBmxeHne 1
PaBHOMepHOe OBWKEHNE NO OKPY>KHOCTU 1
Pelwwenne 3agay Ha Temy «KnHematuka» 1
KoHTponbHas pabota Ne1 no teme "KuHematumka". 1
OunHamnka MepBbIi 3aKOH HbloTOHA 1
BTtopoii 3akoH HbtoToHa. TpeTtun 3akoH HbloToHa 1
3akoH BcemupHoro TaroteHms 1
Bec. HeBecomocTb. Neperpyska 1
lMepBas kOCMMYECKask CKOPOCTb 1
Cwuna TpeHus 1
1
JlTabopatopHas pabota Ne2 «3y4yeHne ABuKeEHMS Tena no OKPY>XHOCTU Nog




OEeNCcTBNEM CUN ynpyroctun n Taxectm»

|_|OBTOpeHI/Ie 1 0606LLeHne TeMbl. PelueHne 3agav

KoHTponbHas pabota Ne2 «[uHamuka»

CraTuka. 3akoHbl COXpaHeHusa B
MeXaHuke

Ycnosus paBHOBECUA Ten

Wmnynbc Tena

3akoH COXpaHeHuna nvnynbca

MexaHun4yeckas pabota. MoLWHOCTb

KnHeTnyeckas aHeprus

MoTeHunanbHas aHeprus

PaboTta cunbl ynpyroctu

3aKOH COXpaHEeHUsT MEXaHUYECKOW SHEPTK

PeuweHne 3agay Ha 3aKoHbI COXpaHeHuaA

KoHTponbHas pabota Ne3 «3akoHbl CoOXpaHeHUs »

MonekynspHas uanka u
TepMoaMHaMMKa

Monekynbl

Mopenb rasa

M3oTepmuyeckuin npouecc

N306apHbI 1 N30XOPHbIN NPOLIECCHI .

JTabopatopHas pabota Ne3 «OnbiTHas npoBepka 3akoHa [en-Jltoccaka»

YpaBHeHne MeHgeneeBa-KnanenpoHa




OcHoBHoe ypaBHeHne MOJ'IeKyJ'IﬂpHO-KI/IHeTI/I‘-IeCKOIZ TEOPUN

KoHTponbHas pabota Ne4 « MonekynsipHO — KUHeETU4eckasi Teopus»

OcHoBbl TepMoanHaMUKN

BHyTpeHHﬂﬂ Heprma n cnocobbl ee U3MeHeHns!

MepBbIi 3aKOH TEPMOANHAMUKM

TennoBbie asuratenu

KoHTponbHas pa6ota Ne5 «OcHOBLI TEPMOAUHAMUKNY

CeolicTBa TBEpAbIX TEM,
YKUOKOCTEN N ra3os

KpucTannuyeckue 1 amopdHele Tena

MnasneHve, kpuctannusaumsa n cybnumaumsa Teepabix Ten

CTpyKTypa 1 CBOMCTBA XMAKOCTU. [1OBEPXHOCTHOE HATAXKEHME XUAKOCTH

CwmaunBaHue. KanunnspHbole sBneHnst

B3anmHble npeBpaLLeHns XUaKocTen n ra3oB. KuneHmne xnakoctu.

BnaxHocTb Bo3ayxa. JlabopaTopHas paboTta Ned «M3mepeHune oTHOCUTENBHON
BMaXXHOCTU BO3ayxa»

OnekTpoanHamMmuka.
OnekTpocrartuka.

3akoH KynoHa

Hanpsi>keHHOCTb 31EeKTPUYECKOro Moss

PaGoTa cvn anekTpu4eckoro nons

lMNoTeHuman

MpPOBOAHMKMN B 31EKTPUYECKOM MoSie

ArnekTpuyeckas eMKOCTb

KoHTponbHas pabota Ne6 « dnektpocTaTtukay




3aKoHbl MOCTOSIHHOMO TOKa

SJ'IGKTpO,D,BVI)KyLLI,aﬂ cuna

3akoH Oma ons nonHom uenu.

JTabopatopHas pabota Ne5 «NamepeHne SC v BHYTPEHHErO CONPOTUBIEHNS
NCTOYHMKA TOKa»

CoeguHeHne npoBOAHUKOB

Na6opaTopHas paboTta Ne6 «/3yyeHne nocnegoBaTenbHOMO 1 NapannensHoro
COeMHEHMNS NPOBOAHUKOB»

Pa6oTa u MOLLHOCTb 3J1EKTPUYECKOIro TOKa

KoHTponbHas pabota Ne7 «3aKkoHbl MOCTOSAHHOTO TOKa»

OneKTpnYECKnin TOK B
pasnuyHbIX cpeaax

OneKTponpoBoAHOCTL METAsNsIoB

OneKkTprnyecknin ToK B Bakyyme

ONeKTPONpPOBOAHOCTL SMEKTPONUTOB

OneKkTponpoBOAHOCTb ra3os

MonynpoBogHWKM

MoBTOpeHme Kypca cuankm 10-ro knacca

MoBTopeHmne kypca dusmkm 10-ro knacca

MoBTopeHmne kypca cusmkm 10-ro knacca




KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE YYEBHOI'O MATEPHAJIA 11 kaace

Paspgen Tema ypoka Kon-Bo yacoB

OnekTpoanHamuka. MarHuTHoe
none MepBuYHBbIN MHCTpYKTaX no Th.B3anmogencTteme TokoB. MarHuTHOe none

BeKkTop MarHMTHOWM MHAYKUUN

Cuna AmMnepa

Cuna JlopeHua

MarHutHble cBoNCTBa BeLLECTBa.

CamocTosiTensHas pa6ota no teme «MarnutHoe noney. CamocrosTensHasi pabota

aﬂeKTpOMaFHMTHaﬂ MHOYKUNA AsneHne SJ'IeKTpOMaFHMTHOI;I MHAOYKUNN. MarHuTHbIN NOTOK.
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HanpaBneHme MHOYKUMOHHOIO TOKa. I'Ipanmo JleHua

WHcTpykTax no Th.JlabopaTopHas pabota Ne 1 «3yueHune saeneHns

ANEKTPOMArHUTHON MHAYKLUNY 1
3aKOH aneKkTpoMarHMTHOM nHAayKumn. S0C MHOYKLMK B ABMKYLLMXCA
nposogHukax.CamonHaykumsa. MHOYKTMBHOCTb 1
OHeprnst MarHUTHOro nons. AnekrpomarHutHoe none. O6obleHne matepmana no
Teme «3neKTpoMarHUTHasg MHOYKUUS» 1
KoHTponbHas paboTta Ne1 no teme « MarHuTHoe none. QnekTpomarHMTHas
MHAYKUNAY. 1
MEXAHUYECKNE A
ONEKTPOMAIHNTHBIE
KOJNEBAHUA .MexaHunyeckne CBoboaHbIe 1 BbIHYXOEHHbIE KonebaHus. YCnoBms BO3HUKHOBEHUST konebaHni.
KonebaHusi MaTtemaTnyecknin MasiTHUK. 1
InHamuka konebaTenbHOro ABmkeHus. MapMoHMyeckne konebaHus 1
[MpeBpalleHne 3Heprum Npu rapMoHNYecknx konedaHusax. BolHy>KgeHHble
konebaHusi. Pe3oHaHc. 1
WHcTpykTax no Thb .JlabopatopHas pabota Ne 2 «OnpeneneHne yckopeHus
cB0OOO4HOIo NageHnsa Npu NOMOLLIN MasdTHUKaY. 1
CB0obGoaHbIE U BbIHYXAEHHbIE 3MIEKTPOMarHNTHble KonebaHusi. KonebatenbHbin
KOHTYP 1
[lepeMeHHbI TOK 1
Harpyska B Lienn nepeMeHHOro Toka. PesoHaHc 1
TpaHchopmatop 1
PelleHne 3agay no TeMe aneKkTpoMarHuTHbele konebanus MNMoarotoBka K K.p. 1
KoHTponbHas paboTa Ne2 no teme «MexaHuyeckue 1 anekTpoMarHUTHbIe
KonebaHus» 1

MexaHunuyeckne un
3MNEKTPOMAarHMTHbIE BOJTHbI BornHoBble siBNeHusi. PacnpocTpaHeHne MexXaHU4YeCKMX BOJTH. 1

=

OnvHa BonHbl. CKOpOCTb BOMHbI. YpaBHeHWe Geryuiei BosHbl.

SﬂeKTpOMaFHVITHaFI BOJ1HA. C—)KcnepwmeHTaanoe 06Hapy>|<eHV|e M CBOWCTBA 1




ANEeKTPOMarHMUTHbIX BOJIH. lNnoTHOCTL NoToKa ANEKTPOMAarHMTHOro n3ny4eHua

M306peTenne paguo A. C. MNMonosbiM. MNMpuHLMNbI pagnoceasn. Mogynauus u

JeTektupoBaHue. MNpocTeninin paguonpuemMHuK. 1
PacnpocTtpaHeHue pagumoBonH. Pagnonokauus. TenesugeHne. Pa3sutne cpeacts
CBSA3N 1
PasButure B3rnggos Ha npupoay ceeta. CkopocTb ceeTallpyHumn MorireHca. 3akoH

OMNTWKA . CBeToBble BOSIHbI OTpaxeHus ceeTa. 1
3akoH npenomreHns ceeta. [MonHoe oTpaxeHue 1
WHcTpykTax no Th.JlabopatopHas pabota Ne3 «/3mepeHune nokasartens
npenomneHnsa» 1
Jlnnsa. MNocTpoeHne n3obpaxkeHuii, faBaeMblxX NMH3aMK. PopmMyna TOHKOM NIMH3bI. 1
WHcTpykTax no Th.JlabopaTtopHasn pabota Ne 4«OnpegeneHve onTUYeckon Cunbl 1
dhOKyCHOro paccTosiHns cobmpatoLLen NH3bIY. 1
Ouncnepcus ceeTa. 1
VHTepdepeHLma mexaHU4YeCcKMxX BOMH 1 cBeTa. HekoTopble NpyMeHeHns
UHTEpepeHunm. 1
Ondpakumsa mexaHndecknx BOMH 1 ceeTa. [udpakumoHHasa peLueTka. 1
WHcTtpykTax no Th.JlabopatopHas pabota Ne 5 «N3mepeHne annHbl cBETOBON
BOJIHbI» 1
Monsapwusaumsa ceeta. [onepevyHOCTb CBETOBbIX BOSH 1
Buabl nanyyennn. NctouHmnkm ceeta. CnekTpbl U CnekTpanbHbI aHanms. 1
WHdpakpacHoe, ynbTpadroneToBoe 1 peHTreHoBCkoe nany4yeHus. Lkana
ANEKTPOMArHUTHbIX M3Ny4YeHUn 1
KoHTponbHasa paboTta Ne3 no teme «CBeTOBbIE BOMHbIY 1

OJIEMEHTbI TEOPUU

OTHOCUTEJIBHOCTU 3aKOHbI 3NEKTPOANHAMMKMA U NPUHLIMM OTHOCUTEITbHOCTU 1
[MocTynatbl TEOpUM OTHOCUTENBHOCTU 1
PenstuBnCTCKNIA 3aKOH CITOXXEHUS CKOPOCTEN 1
3aBNCMMOCTb Macchbl OT CKOpOCTU. PengatmBnctckasa anHamuka. CeAsb mexay
Maccon N aHeprmen 1

KBAHTOBAA ®UN3NKA

.CBeTOBbLIE KBaHTHI doTtoadhdekT. 1
Teopusa boToadhdekTa 1
@oToHBbI. [MpuMeHeHne oToadhdekTa. 1
[aBsneHune ceeta. XMMn4eckoe JENCTBME CBETA 1
KoHTponbHas paboTta Ne4 no teme «CBETOBbIE KBAHThIY. 1

ATOM 1 ATOMHOE AO0PO OnbiTbl Pe3epdopaa. AgepHast Mogens atoma 1
KBaHTOBble noctynaTel bopa. Mogenbs atoma Bogopoga no bopy 1
BbIHY)XgeHHOe n3nyyeHue ceeTa. Jlasepbl. 1




MeToabl HabnaeHns perncrpaunn paanoakTnBHbIX I/I3J'Iy'-leHI/II7I

OTKpbITME pagnoakTUBHOCTU. Anbda-, 6eTa- 1 raMma-usny4yeHus

PagnoaktneHble npespaLllieHund

3akoH paguoaktuBHoro pacnaga. Nepuog nonypacnaga.

M3oTonbl. Ux nony4yeHume n npumMeHeHune

OTKpbITUE HENTPOHA

CTpoeHune aToMHoro sigpa. aepHele cunbl

SHepFI/Iﬂ CBA3N aTOMHbIX g40ep

AnepHble peakumn. QHepPreTU4EeCKMn BbiXxod SAepHbIX peakuum

KBAHTOBAA ®UN3NKA

PelwieHve 3agad no teme: «3Heprm;| CBA3N aTOMHbIX ga40ep».

[Jenenve sgep ypaHa. LlenHble saepHble peakumu.

AnepHbin peakTop

TepmosigepHble peakumm. NMpumMeHeHne S4epHON SHEPreTUKU

Buonornyeckoe gencTene pagnoakTUBHBIX U3NYYEHWUNA.

OTanbl pa3BuTUS PU3MKN ANEMEHTaPHbIX YacTuL,.

[MoaroToBka K KOHTPONbHON paboTe No Teme «ATOM M aTOMHOE 1APO»

KoHTponbHasa paboTta Ne5 no reme «ATOM 1 aTOMHOE S4p0»
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CTPOEHMWE M 3BONOLNA
BCEJIEHHOU

ConHeyvyHas cuctema
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