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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma 1o (pu3MKe cocTaBiIeHa HA OCHOBE CIIEAYIOIIUX HOPMATUBHBIX IOKYMEHTOB:
®enepalibHbII KOMIIOHEHT FOCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB OOIIETO
oOpazoBanus(yTBepkAEH MprKa3oM MuHuctepcTBa oopazoanus U Hayku ot 05.03.2004 Ne1089).
Oo6pazoBarenbHas nporpamma MBOY -nuneit
VYueOusiii mman MBOY —nuueli (yrBepskieH npukazom gupekropa oT 13.06.2018 Nel62) ;

Kanennapusiii yueonsiii rpapux MbBOY —nuneii [Ipumepnas nporpamma no ¢gusuke ( A.B. [Tepbimkus,
H.B. ®unonosuy, E.M. I'yTHuK, « [IporpaMmma ocHOBHOTO 00111€T0 00pa3oBanus. Pusnka. 7-9 Kiacce,

Hpoda, 2015)

JIist peanu3anuy TaHHOW TPOTrPaMMBbI UCTIOIB3YETCS yUeOHO-METOIUUSCKUI KOMIUIEKC Mo peaakiuuei A.B.
[TepblitkuHa.

CocraB YMK:

-yaeoHuK A.B. Ileppimkun «@usuka 9»,-M.: poda, 2019

- cOopuuk 3anau B.W. Jlykamuk, E.B.MBanoBa «COopHuk 3a1au no ¢usuke»,-M.: [IpocBenienune,2017.

JlaHHbIH K1acc siBisieTcs: 0011e00pa3oBaTeIbHBIM.
Ha peanuszanuio qaHHON NporpamMmbl, COIIACHO Y4eOHOMY IUIaHY YUPEKIAESHUs], OTBOJUTCS 3 yaca B
Heneno, 102 gaca B Toj.

Heasimu n3yvenus puznku B 9 Kiacce siBJISAIOTCA:
q)OpMI/IpOBaHI/Ie HpCIICTaBJICHPIfI O ABJICHHAX U 3aKOHAX OKPYXKAKOIIECTO MUpPa; METOJaX HAYYHOI'O ITIO3HAHUA
IpHUPOABI ¥ POpMHUPOBAHUE HA STOW OCHOBE MPEJCTABICHUN O PU3NUECKON KapTHHE MUPA;
OcBoeHune 3HaHU#I 0 MOJIEKYJIIPHOM CTPOECHUHM BEILIECTBA, IBUKEHUH TEJIa, €r0 B3aUMOJICUCTBUS C IPYTUMHU
TaJlaMH, JaBJICHUN MCKAY TBEPAbIMH TCJIaMHU, a TAKKE B JKUJAKOCTH U ra3c, O MEXaHUYeCKOHU pa60Te,
MOIITHOCTHU U DOHEPTHH,; BCINYHNHAX, XaPAKTCPUIYIOIIUX 3TU ABJICHUA; 3aKOHAX, KOTOPBIM OHU IMOJYNHAKOTCSA,
OBnaneHne yMEHUSIMU MTPOBOAUTH HAOIIOICHUSI IPUPOIHBIX SBJICHHI, OMMUCHIBATh U 0000IIATh Pe3yabTaThl
HaOII0IEHUH, UCTIOI30BATh MPOCThIE U3MEPUTENbHbBIE MPUOOPHI I U3YUeHUS (PU3UUECKUX SBICHHI;
MIPEJICTaBIATh PE3yNbTaThl HAOMIOACHUN WM U3MEPEHUH C TOMOIIBIO TaOIUL, TPaQUKOB U BBISBIATH HA
9TOW OCHOBE 3aBUCUMOCTH; IPUMEHSATH MOJTYUEHHbIE 3HAHUS JJIs1 O0BSICHEHHS pa3HOOOPa3HBIX MPUPOIHBIX
SIBJIEHWW U MPOLIECCOB, IPUHLIUIIOB JEMCTBUS BAXKHEUIINX TEXHUUYECKUX YCTPOMUCTB, ISl PELLICHUS
bu3znuecKux 3a1ay;
PazBuTHe 1M03HAaBaTEIHLHBIX HHTCPECOB, UHTCIINICKTYAJIbHBIX 1 TBOPYCCKUX CHOCO6HOCT€I\/'I,
CaMOCTOATCIIBHOCTHU B HpI/I06peTCHI/II/I HOBBIX 3HaHI/II71, IIpu pCUHICHUHA (1)I/ISI/I‘~I€CKI/IX 3aJa4 U BBIIIOJTHCHUN
JKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUN;

Bocnuranne yoex1eHHOCTH B BO3MOKHOCTH TTO3HAHUS 3aKOHOB TIPUPOIBI, B HEOOXOAMMOCTH PAa3yMHOTO
WCIIOIB30BaHUSI IOCTHKEHUN HAYKH M TEXHOJIOTUH JJIS TaTbHEHIIIETO Pa3BUTHSI UETIOBEYECKOTO OOIIECTBa,
YBaXKECHUS K TBOPLIAM HAYKH U TEXHUKHU;

Hcnonp30BaHue NONYYEHHBIX 3HAHUM U YMEHUM I PELICHHS TPAKTUUYECKUX 3a7a4 [OBCEIHEBHOM )KU3HH,
obecrieueHre O€30MaCHOCTH CBOCH JKU3HU, PAIMOHATIEHOTO IPUPOOTIOIB30BAHUS U OXPAaHbI OKPYXKAIOIIEH
Cpenbl.

OcHoBHBIMH 3a1a4aMu 00ydeHus1 Gpu3nke B 9 Kiacce sIBJISIIOTCH:
3HAKOMCTBO yYaluXcsi C METOJJOM HayYHOTO IMO3HAHMS U METO/IaMH MCCIIEJOBAHUS OOBEKTOB U SABJICHUN
IIPUPOJIBI;



[Ipro6perenue yqamuMucs 3HaHUH 0 MEXaHUYECKUX, TETIJIOBBIX, AIEKTPOMArHUTHBIX U KBAaHTOBBIX
SBJICHUSAX, PU3NUECKUX BEIMYUHAX, XapaKTEPU3YIOIIUX 3TU SBJICHHUS;

®opMHUpOBaHUE Y yYAIIUXCS YMEHUN HAOII01aTh MPUPOIHBIE SIBJICHUS U BBITIOIHSATH OIBITHI, JAOOPATOPHbIE
paboThI U HKCIIEPUMEHTAIBHBIE UCCIIETOBAHMS C CIIOJIb30BAHIUEM U3MEPUTENILHBIX TPHOOPOB, IIMPOKO
IIPUMEHSIEMBIX B IPAKTUYECKOMN KU3HU;

OBnazieHre yJaMucs TaKUMH OOLIIEHAYYHBIMHU TIOHSATHSMH, KaK IPUPOJHOE SIBIICHHE, IMITUPHUECKU
YCTaHOBIIEHHBIHN (akT, mpolieMa, THIoTe3a, TEOPETUYECKHI BBIBO/I, PE3YyIbTAT IKCIIEPUMEHTAIBHON
IIPOBEPKHU;

[Tonnmanue yyanuMucs OTIIMYUN HAYYHBIX JAHHBIX OT HEMPOBEPEHHON MH(OpMAILINH, IEHHOCTH HAYKH
VIS YIOBJIETBOPEHUS OBITOBBIX, IPOU3BOJCTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN YETTOBEKA.

IInanupyemMble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

Hpe)lMeTHbIe pe3yJbTaThbl

Tema

OOyuaemblii HAYIUTCS

OOyuaemblii OITYYUT BO3MOXKHOCTh HAYUUThHCS
1. Mexanu4yeckue siBJeHHUS

- 3aKOHBI B3aUMOJICHCTBHSI U ABUXKEHUS TeJl

- Mexanuueckue Koie0aHus U BOJHBL. 3BYK

- pacro3HaBaTh MEXaHUYECKHUE SIBJIICHUS U OOBSICHATh HA OCHOBE UMEIOIIMXCS 3HAHUH OCHOBHBIE CBOWCTBA
WJIM yCIIOBUS IIPOTEKAHUS ITUX SIBJICHUI: PABHOMEPHOE U HEPABHOMEPHOE JABUKEHUE, PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHOE TBUKEHUE, OTHOCUTEIBHOCTh MEXaHUYECKOIO JIBUKEHMSI, CBOOOHOE
IaJICHUE TeJ, PABHOMEPHOE JIBUKEHHE 110 OKPYKHOCTH, B3AMMOJICHCTBUE TEJl, PEAKTUBHOE JIBUKECHUE,
Kosie0aTeIbHOE IBUKEHUE, PE30HAHC, BOJTHOBOE JIBUYKEHUE (3BYK);

- ONMCHIBATh U3YYCHHbIE CBOICTBA T€Nl U MEXaHUYECKUE SABJICHHUS, UCIIOJIb3Ysl (PU3HUECKUE BETUUUHBL: MYTh,
nepeMeleHne, CKOpocTh, YCKOpeHHe, eproJ] oOpalleHus, Macca Tela, cuia (Cujia TSKeCTH, Cuila
YIIPYTOCTH, CHJIa TPEHHS), UMITYJIbC TeJa, KHHEeTHYeCcKasi SHepIysl, OTEHIMaIbHAas YHEPIUs, MeXaHUYecKast
paborTa, cuia TpeHus, aMIUIMTY/1a, IEPUOJ U YacTOTa KojeOaHHi, AJTMHA BOJIHBI U CKOPOCTbH €€
pacrpoCTpaHeHUsT; TP ONMHUCAHUM MTPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICT MCIIOB3YEMbIX BEJIMYHH, UX
0003Ha4YEHHUS U €AMHUILIBI U3MEPEHNUS, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUUHY
C IpYTrUMH BEJIMYMHAMM, BBIYUCIIATH 3HaUeHHE (PU3NUECKON BEIMYNHBI,

- aHaJIM3UPOBAThH CBOICTBA TEJ, MEXaHUUECKUE SIBJICHUS U MPOIIECCHI, UCIOJIb3YS (PU3HUECKHUE 3aKOHBI:
3aKOH COXPaHEHUs YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUs, NpuHIMN cyneprno3unuu cwi, I, I u 111 3akons!
HeroTOHa, 3aKOH COXpaHEHMs UMITYJbCa, 3aKOH; IIPU ATOM pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
€ro MaTeMaTU4eCKOe BBIPAXKCHUE;

- pa3In4aTh OCHOBHBIE MPU3HAKM U3YUYEHHBIX (PU3MUECKUX MOJIENIeH: MaTepuainbHas TOUKa, HHEpLUaIbHas
CUCTEMA OTCUETA;

- pelath 3aa4u, UCIIOIb3Ys PU3NYECKUE 3aKOHBI (3aKOH COXPaHEHUS SHEPTUH, 3aKOH BCEMUPHOTO
TATOTEeHUS, TpuHUUN cynepno3unuu cui, I, [T u 111 3akonsl HeroTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena) u GopmyIibl, CBsI3bIBatoIIKe (pU3NUYEeCKre BETUYUHBI (MTyTh,
CKOPOCTb, YCKOPEHHE, Macca TeJla, CUJIa, UMITYJIbC TENa, KHHETUYECKask SHEPTHsl, TIOTEHIINAIbHAs SHEPT U,
MeXaHu4eckasi paboTa, CUila TPEHUs CKOJIbKEHHs, K03 PUIIMEHT TpeHus, aMIUIUTY/1a, IEPUOJT U YacToTa
KoJIeOaHUH, ITTMHA BOJHBI M CKOPOCTh €€ paclpoCTPaHEHHs ): Ha OCHOBE aHaJIM3a YCJIOBHS 3a/1a4H



3aMuChIBaTh KPaTKOE yCIOBHE, BHIACTATH GU3NYECKUE BEIMYUHBL, 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE TS
€e pelIeHUs], TPOBOAUTH PacueThl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAaUeHUS (PU3NUECKON BETHMUNHBI.

- UCITOJIB30BAaTh 3HAHUA O MCXaHUYCCKUX SABJICHUAX B HOBCGHHGBHOﬁ KU3HU 1A OGGCHG‘IGHI/IH
0€30MMacHOCTH MIPH OOpaIeHUH ¢ TPUOOPaMHU ¥ TEXHUYECKHUMH YCTPOMCTBAMH, IJISI COXPAHCHHUSI 3I0POBbS U
COOJTFOICHHSI HOPM JKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie; MPUBOIUTH MPUMEPHI
MPAKTUYCCKOI'0 UCIIOJIb30BAHUA (I)I/ISI/I‘-IGCKI/IX 3HAHUN 0 MEXaHWYECKHX SIBJICHUSIX U (bI/I3I/IquKI/IX 3aKOHax.,
MIPUMEPHI UCII0JIb30BAHNS BO3OOHOBISIEMBIX HICTOYHUKOB HEPTUHU; HKOJIOTUYECKUX MTOCIECTBUI
UCCIIETOBaHMSI KOCMUYECKOTO MPOCTPAHCTB;

- pa3nauyaTh IPaHUIBI IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB, IOHUMATh BCEOOIIUN XapaKkTep
(dyH1TaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUS MEXaHUYECKOI HEPTuu, 3aKOH COXpaHEHUsI UMITYJIbCa,
3aKOH BCCMUPHOT'O TSII‘OTeHI/ISI) " OTPaHUYCHHOCTDH UCIIOJIB30BAHUA YaCTHBIX 3aKOHOB;

- HAXO/UTH aJIEKBATHYIO MPEUIOKEHHOMN 3a1a4e (PU3MIECcKy0 MOJIEIb, pa3pemaTh NpodiieMy Kak Ha OCHOBE
HUMCIOIIUXCA 3HAHUU 110 MEXaHUKE C UCIOJIb30BAHNEM MaTEMaTHUCCKOTO alrrapara, Tak 1 Ipyu noOMOIIun
METOJIOB OLIEHKH.

2.2JIeKTPOMATrHUTHBbIE SIBJICHHUS

-DJEeKTpOMarHuTHOE MOJIe

- pacro3HaBaTh JIEKTPOMArHUTHBIE SBIICHUS U OOBSICHITH HA OCHOBE UMEIOIINXCSl 3HAHUH OCHOBHbBIE
CBOWCTBA WJIM YCJIOBHUS MPOTEKAHUS STUX SBJICHUI: B3aUMOICHCTBUE MarHUTOB, 3JIEKTPOMArHUTHas
WHAYKIMS, 1€HCTBUE MATHUTHOTO TIOJISI HA TPOBOJAHUK C TOKOM M Ha JBHXKYIIYIOCS 3apSyKEHHYIO YaCTHUILY,
HeﬁCTBHC QJICKTPHUYCCKOI'0 II0JIA Ha 3apsKCHHYIO YaCTUIY, 3JICKTPOMAIrHUTHBIC BOJIHBI, Hp?[MOJII/IHCﬁHOC
pacnpocTpaHEHUE CBETA, OTPAXKEHHUE U IIPEJIOMIICHUE CBETA, AUCIIEPCHS CBETA.

- OIIMCbIBATb U3YUCHHBIC CBOMCTBA TEJI U QJICKTPOMArdMTHBIC ABJICHUSA, UCIIOJIb3Y (1)I/I3I/I‘-IGCKI/I€ BCIIMYNHBI:
CKOPOCTD 2JICKTPOMAarHMTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTA CBETA, IIPHU OITMCAHHUU BEPHO TPAKTOBATH
(bu3MYeCKU CMBICIT UCTIONIb3YEMbIX BETUYHH, UX 0003HAYCHUS U €IUHUIIBI H3MEPEHHUSI; HAXOIUTh
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIHMUMHY C APYTUMHU BEIUYUHAMHU.

- aHaJIM3UPOBATH CBOICTBA TEJ, ANEKTPOMArHUTHBIC SBIICHUS U MPOLIECCHI, UCMONB3Ys (U3MUYECKUE 3aKOHBI:
3aKOH OTpPa)XCHHsI CBETAa, 3aKOH MPEIOMIICHUS CBETA; PU 3TOM Pa3InyaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U €r0 MaTeMaTU4YeCKOE BbIpaKEHHE.

- IPUBOJIUTH IPUMEPHI IPAKTUUECKOTO NCIIOJIB30BaHUS (PU3NUYECKUX 3HAHUM O 3JIEKTPOMArHUTHBIX
SAABJICHUAX

- pemaTh 3aa4M, UCTIONb3Ys (PrU3nyecKue 3aKOHBI (3aKOH OTPAXKEHUS CBETA, 3aKOH MPEIIOMJICHUS CBETA) U
(bopMyIibl, CBSI3BIBaIOIINE (PU3HUUECKHUE BETMUUHBI (CKOPOCTh DIIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI U
4acTOTa CBETa: Ha OCHOBE aHallM3a YCIOBUS 3aJ]a4l 3allHChIBATh KPATKOE YCIOBHUE, BHIACTATH (PU3HUECKUE
BEJIMYUHBI, 3aKOHBI M POPMYJIbI, HEOOXOUMBIE IJIs €€ PelIeHHs], IPOBOJUTH PACUEThI U OIICHUBATh
pPEAbHOCTh MOTYYEHHOTO 3HaYeHHs PU3NUECKON BETHUHHBI.

- HCII0JIb30BaTh 3HAHUS 00 JIEKTPOMArHUTHBIX SIBJICHUSIX B IOBCETHEBHOM KU3HHU I 00€CIIeUeHUSI
0€30MMacHOCTH P 0OpalleHUH ¢ TPUOOpaMu U TEXHUUYECKUMHU YCTPOMCTBAMU, JIsl COXpPaHEHUS 37J0POBbs U
COOJTIOICHUSI HOPM 9KOJIOTUYECKOTO MOBEJICHHS B OKpPY’KaloLel cpesie; MPUBOAUTD IPUMEPHI BIUSHUS
AJIEKTPOMAarHUTHBIX U31y4EHUH Ha )KMBBIE OPIraHU3MBIL;

- pa3In4aTh TPaHULIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHMMATh BCEOOLIHN XapaKTep
(byHIaMEeHTaJIbHBIX 3aKOHOB M OTPAHUYEHHOCTh MCII0JIb30BAHMUS YACTHBIX 3aKOHOB,;

- CTOJIB30BATh MPUEMBI IOCTPOCHHUS (PUZNUECKUX MOJIENIEH, ITOUCKA U (POPMYITHPOBKH JT0KA3aTEIbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BBHIBOIOB HA OCHOBE SMITMPHUYECKH YCTAHOBJICHHBIX (PAKTOB;



- HAXOJUTh aJICKBaTHYIO MIPEATIOKEHHOH 3a/1aue (pr3ndecKyro MOJIeTb, pa3penars NpodiieMy Kak Ha OCHOBE
MMEIOLINXCS 3HAHUK 00 AJIEKTPOMArHUTHBIX SIBICHUSAX C HCIOJIb30BaHUEM MaTeMaTH4YeCcKOro armapara, Tak
Y TIPY TIOMOIIN METO/I0B OIICHKH.

3.KBaHTOBBIE sIBJICHHA

- CTpoeHue aTomMa 1 aTOMHOTO si/ipa

- pacro3HaBaTh KBAHTOBbIC SIBJICHHS U OOBSICHATH HA OCHOBE UMEIOIIMXCS 3HAHUH OCHOBHBIC CBOMCTBA HITH
YCJIOBUS MMPOTEKAHUS STHX SIBJICHUIN: €CTECTBCHHAS U MCKYCCTBEHHAS PaIHOAKTHBHOCTb, O-, - U Y-
U3JTyYeHHs, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa U3IyUCHHs aTOMa;

- ONKCHIBATh U3yUCHHBIC KBAHTOBBIC SBJICHHSI, HCIIOIb3Ys (PH3MUCCKHE BEITHUMUHbBI: MACCOBOE YHCIIO,
3apsII0BOE YMCIIO, TIEPHOJI MOJTypaciaa, SHeprus (OTOHOB; IPU ONMMCAHUU MPABHIBHO TPAKTOBATH
(bU3NUIECKUN CMBICI UCIIOJIb3YEMbIX BEJIMUYUH, UX 0003HAUCHHS U €AMHHUIIBI H3MEPCHHUST;, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JaHHYIO (PU3MUYCCKYIO BETMUUHY C IPYTUMH BEITUUYNHAMHM, BEIYUCIIATH 3HAUYCHHUE
(U3HYECKON BETMIMHBL;

- aHAJIM3UPOBATH KBAHTOBBIC SIBJIICHUS, UCIIOJb3Ys (DU3MUCCKIE 3aKOHBI U MOCTYJIAThI: 3aKOH COXPaHCHUS
SHEPTUH, 3aKOH COXPAHEHHUS JICKTPHUCCKOTO 3apsi/ia, 3aKOH COXPAHEHHUSI MACCOBOTO YHCIA,
3aKOHOMEPHOCTH M3JIy9YEHUS U TOTJIOIICHHS CBETa ATOMOM, IIPH 3TOM Pa3JIHyaTh CIIOBECHYIO
(bOpMYITHUPOBKY 3aKOHA U €r0 MAaTEMAaTHYECKOE BBIPAXKEHHUE,

- pa3nryaTh OCHOBHBIC MPU3HAKHU IJIAHETAPHON MOJICITH aTOMa, HYKJIOHHOM MOJICITH aTOMHOT'O SIIpa;

- IPUBOMTH TPUMEPHI MTPOSABJICHUS B IPUPOJIC U MPAKTHUECKOTO UCTIOIB30BaHUS PaJHOaKTHBHOCTH,
SIICPHBIX ¥ TEPMOSIICPHBIX PEAKIIUi, CIEKTPaIbHOTO aHAIN3A.

- HCIIOJIB30BATh MOJIYYCHHBIC 3HAHMSI B IOBCEHCBHOMW KU3HU MPU OOpAIIEHUH C TPUOOpaMH 1
TEXHUYECKUMH YCTPOUCTBAMH (CUCTUYMK HOHU3ZUPYIOIIUX YACTHIL, TO3UMETP), JIJIsl COXpAHEHUS 3I0POBbS U
COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKPYKaIOIeH cpe/ie;

- COOTHOCHTbH SHEPTHIO CBSI3U aTOMHBIX SIEP C 1e(hEKTOM MaCChI;

- IPUBOJIUTH IPUMEPHI BIUSHUS PaIOaKTUBHBIX U3JIyU€HUHN Ha KUBBIE OPraHU3MBbI; TOHUMATh MPUHIUT
JEUCTBUS IO3UMETPA U PA3INYATh YCIOBHS €TI0 UCIIOJIb30BaHNUS,

- IOHUMATh IKOJIOTHUECKHE MPOOJIeMbl, BOZHUKAIOIINE TTPH UCTIOIB30BAHIUN aTOMHBIX DJIEKTPOCTAHIIUHN, U
MYTH PEUIEHUs dTUX MPOOJIeM, TEPCIIEKTUBBI UCTIOIH30BAHUSI YITPABISIEMOTO TEPMOSIEPHOTO CUHTE3A.
4.9J1eMeHTBI ACTPOHOMMHU

- Ctpoenue u sBomtonus BeenenHoi

- YKa3bIBaTh Ha3BaHUs Iu1aHeT CONHEUHOM CUCTEMBI; pa3inuyaTh OCHOBHBIE IPU3HAKU CYTOYHOTO BpAIllCHUS
3Be3HOro Heba, nBrxkeHus JIynol, ComHIIa U MJIaHET OTHOCUTENBHO 3BE3I;

- IOHUMATh PA3JINYUS MEXKIY FeIMOLEHTPUYECKON U T€OLIEHTPUYECKON CUCTEMAaMU MUpa

- YKa3bIBaTh OOIIMEe CBOMCTBA M OTJIMYMS TUIAHET 3éMHOM TPYIIIBI U TUIAHET-TUTAaHTOB; MAJIbIX Tell
ConHe4HOM cUCTEeMBI M OOJBIINX IIJIAHET; MOJIb30BATHCS KAPTOH 3B€3HOT0 HeOa MPpU HAOIIOACHUSIX
3BE3JHOro Heba;

- pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKU 3Be3]1 (pa3Mep, IIBET, TEMIIEpaTypa) COOTHOCHUTH IIBET 3BE3/IbI C €€
TEMIIEpaTypou;

- pa3nyaTh TUIOTE3bI O MPOUCXO0KIeHUHU COTHEYHOU CHUCTEMBI.

JIn4YHOCTHBIE pe3yabTaThl:
(bopMHpOBaHKE MTO3HABATENBHBIX HHTEPECOB, HHTEIICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEN yJaluxcs;



>

yOEXAEeHHOCTh B BO3MOKHOCTH ITO3HAHUS IPUPO/IbI, B HEOOXOJUMOCTH Pa3yMHOTO HCIIOIb30BaHUS
JOCTUKEHHUM HayKH M TEXHOJIOTUH 7S ajdbHEHIIero pa3BUTUs YeJI0BEUECKOro o0IecTBa, YBaXKEHUE K
TBOPLIAM HAayKH U TEXHUKH, OTHOILLIEHUE K (PU3MKE KaK 3JIEMEHTY 0OIIIeueI0BeYeCKOi KyIbTypHI;
CaMOCTOATENLHOCTh B MPUOOPETEHNH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUI;
TOTOBHOCTB K BBIOOPY )KM3HEHHOTO ITyTH B COOTBETCTBHH C COOCTBEHHBIMU MHTEPECAMH U BO3MOKHOCTSIMU;
MOTHUBAIS 00pa30BaTEIbHOMN IEATENFHOCTH IKOJLHUKOB HA OCHOBE JINYHOCTHO OPUEHTHPOBAHHOTO
[I0/IX0/13;
(dbopMHpOBaHNE IEHHOCTHBIX OTHOIICHUN APYT K APYTY, YUUTEIIO, aBTOPaM OTKPBITUN U N300PETEHUI,
pe3ynbraTtamM o0y4YeHHsl.

MeTranpeamMeTHblie pe3yabTaThbl:
OBJIaJICHHE HaBBIKAMU CaMOCTOSITENILHOTO MPUOOPETEHNS HOBBIX 3HAHUI, OpraHu3ainuu y4eOHoit
NEeSITEIbHOCTH, IOCTAHOBKH LI€JI€H, IUTAHUPOBAHMSI, CAMOKOHTPOJISL M OLIEHKU PE3YyJIbTaTOB CBOEH
NEeSATEeIbHOCTH, YMEHUSAMHU MPEIBUIETh BO3MOXKHBIE Pe3yJIbTaThl CBOMX JICHCTBUIA;
MMOHMMAHHE PA3IMUUN MKy UCXOJHBIMU (DaKTaMU U TUIIOTE3aMU JIJIsl KX OOBSICHEHHUS, TEOPETUICCKIMHU
MOJICTISIMU M PETbHBIMU 00BEKTaMH, OBJIa/ICHUE YHUBEPCATBHBIMHU YICOHBIMH JICHCTBUSMU Ha IIPUMEPax
TUIOTE3 /U1 00BSICHEHUS N3BECTHBIX (PaKTOB M SKCIIEPUMEHTAIILHOM MPOBEPKU BBIABUTAEMBIX THIIOTES,
pa3paboTKH TEOPETHUECKUX MOJIENIEeH IPOIECCOB MM SIBICHUN;
(dbopMUpOBaHNE YMEHUI BOCIPUHUMATH, IepepadaThiBaTh U MPEABIBIATH HHPOPMAIUIO B CIIOBECHOMH,
o0pa3Hoii, CHUMBOJIMYECKOH (popmMax, aHAMU3UPOBATH U NiepepadaThIBaTh MOTYYCHHYIO HH(GOPMAIUIO B
COOTBETCTBHHM C [TOCTABJIEHHBIMU 3a/1a4aMH, BbIIEISATH OCHOBHOE COJIEP>)KaHNE IPOUUTAHHOTO TEKCTA,
HaXOJUTh B HEM OTBETHI Ha IIOCTABJIEHHBIE BOIIPOCHI U U3JIAaraTh €ro;
pUOOPETEHUE OTBITA CAMOCTOATEIBHOTO MOKMCKA, aHATN3a H 0TO0pa HH(OPMAIIMH C HCIIOJIb30BAaHHEM
Pa3IMYHBIX UCTOYHUKOB M HOBBIX WH(POPMAITMOHHBIX TEXHOJIOTHH JUIsl pEIICHUS MTO3HABATEIIBHBIX 33/1a4;
pa3BUTHE MOHOJIOIMYECKON U TUATIOrMUECKOl pedur, yMEHUsI BbIPayKaTh CBOU MBICIIU U CIOCOOHOCTH
BBHICITYIIUBATh cOOECEIHIKA, TOHUMATh €r0 TOUKY 3pEHUs, PU3HABATH MIPABO APYTrOro 4eJoBeKa Ha MHOE
MHEHUE;
OCBOCHHE MPUEMOB JICUCTBHUI B HECTAaHAAPTHBIX CUTYyalUsIX, OBJIAJICHUE IBPUCTUUECKUMH METOJaMU
peleHus mpooiem;
(dbopMHpoBaHUE YMEHUN paboTaTh B IPYIIE C BHITOJHEHUEM PA3INYHBIX COL[MANIBHBIX POJIEH, PEICTaBIATh
1 OTCTauBaTh CBOM B3IJISABI U YOSKIEHUS, BECTU JUCKYCCHIO.

Conep:xanue yueOHOro npeamera
Copep:xanne 00y4eHuUs MPEICTaBICHO B IporpaMMme pasnenamu «MexaHnndeckue siBIeHus» («3aKoHbI
B3aMMOJICHCTBUS U IBWKEHUS Tel», MexaHnueckue KoueOaHus ¥ BOJIHBI. 3BYK»), « DNEKTPOMarHUTHbIE
aBIeHUsD» («DNEKTpOMarHuTHoe noney), «KBantosbie sBieHUs» («CTpOCHHE aTOMa U aTOMHOTO SIIPay),
«QneMeHTsI acTpoHoMUM» («CTpoeHue U 3BOIIoIUS Beenennoiiy)

MEXAHUWYECKUE SABJEHUSA
3akoHbI B3anMoieiicTBUS U ABHKeHHs TeJl (34 4)

MarepuanbHas Touka. Cucrema orcuera. [lepememenne. CKopocTh NIPSIMOIMHENHOIO PABHOMEPHOTO
nBrkeHus. [IpsMonHenHoe paBHOYCKOPEHHOE JBUKEHHUE: MTHOBEHHAs CKOPOCTh, YCKOpPEHUE,
nepemerenue. I'paguku 3aBUCUMOCTH KHHEMAaTHYECKUX BEJTMUMH OT BPEMEHH ITPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBMKEHUU. OTHOCUTEIBHOCTh MEXaHUUECKOIO ABMKEHHU. [ 'eonieHTpudeckas u
reJIMOLEHTPUYECKas cucTeMbl Mupa. MHepumanbHas cuctema orcuera. IIepBelii, BTOPOIl ¥ TpETUI 3aKOHBI



Herorona. CBo6oaHOe magenne. HeBecomocTh. 3aKOH BCEMHPHOTO TATOTEHHS. VICKYCCTBEHHBIE CITyTHUKHU
3eminu. Umnyinbce. 3aK0H COXpaHEHUs UMITyJibca. PeakTUBHOE ABUKEHHE.

JlabopatopHblie paboThI

JlabopaTopHas padora Nel «MccenoBanue paBHOYCKOPEHHOTI'0 IBUKeHUS 0e3 Ha4aIbHOM CKOPOCTH»
JlabopaTopHas padora Ne2 «3mepeHue yckOpeHHs CBOOOTHOI0 MaIeHUsD)

Mexannuyeckue Koj1e0aHUus ¥ BOJIHBI. 3BYK (16 4)

Konebarenbroe nemwkenue. Konebanus rpys3a Ha npyxune. CBoOoaHble kKonebanus. KonebarenpHas
cucrema. MasTHUK. AMIUIUTY/1a, IEPUOJI, YacToTa Kojebanuid. ["apmonnueckue konebanus. [Ipespaiienue
SHEPTUH MPHU KosieOaTeIbHOM JIBIKEHUH. 3aTyXaromue KojaeOanus. BeiHyk1eHHbIe

kosnebanus. Pezonanc. Pacnpoctpanenue konebanuii B ynpyrux cpenax. [lonepeunsie u npoaosibHbIe
BOJIHBL. J{nmrHa BoHBI. CBS3b ITMHBI BOJHBI CO CKOPOCTBIO €€ PAacpOCTPAHEHUS U MIEPHOI0M (4acTOTOM).
3ByKoBbI€ BOJHBL. CKOPOCTH 3ByKa. BricoTa, TeMOp M rpOMKOCTB 3ByKa. IX0. 3BYKOBOK

pe3onanc. Matepdepenmms 3Byka.

JlaGopaTopHble paboThI

JlaGoparopHnasi padora Ne3 «McceiieoBanue 3aBUCUMOCTH MEPUOAA ¥ YACTOTHI CBOOOTHBIX KOJIeOaHM i
MASITHUKA OT IVIMHBI €r0 HUTH

JIEKTPOMATI'HUTHBIE SAABJIEHUSA
DJIeKTPOMAarHuTHOe 1oJie (26 4)
OnHOpoaHOE U HEOAHOPOIHOE MarHUTHOE noJje. HanpapieHre Toka u HalpaBieHUE JIMHUI €ro0 MarHUTHOTO
nosist. [1paBuno OypaBunka. O6Hapyx)eHue MarHuTHoro nous. [Ipasuiio neBoit pyku. Muanykuus
MarHuTHOTO 1oJig. MarHuTHBIN noToK. OnbiTel @apajaest. DneKkTpoMarHuTHas uHAyKuus. Hanpasienue
MHAYKIIMOHHOTO ToKa. [IpaBuio Jlenua. fABnenue camonnaykuuu. [lepeMennsiil Tok. ['enepaTop
nepeMeHHoro Toka. [Ipeobpa3oBanus sHEpruu B 3aeKTporenepaTopax. Tpanchopmarop. Ilepenaua
AIEKTPUYECKOM PHEPTUU Ha PACCTOSTHUE. DIIEKTPOMArHUTHOE MOJIe. JJIEKTPOMAarHUTHBIE BOJIHBL. CKOPOCTh
pacrpocTpaHeHHUs PJIEKTPOMArHUTHBIX BOJIH. BiMsiHUE 2JIEKTpOMarHUTHBIX U3JTyY€HUM HA KUBBIS
opranu3mbl. KonebatenbHblil koHTYp. [loayyeHune seKTpOMarHuTHEIX KoineOaHui. [IpuHIUIB pagnocss3u
u TeneBuneHus. MiHTepdepenins ceera. JneKTpoMarHuTHas nmpupoja ceeta. [Ipenomienue crera.
[Tokazarens npenomienus. ucnepcus ceeta. L[Bera Ten. Cniektporpad u crieKTpocKorl. THIBI ONTUYECKUX
cnekTpoB. CriekTpasibHbIN aHanu3. [lornomnienre u ucnyckanue cera aromamu. [IpoucxoxaeHue
JIMHEWYATBIX CIIEKTPOB.
JlabGopaTtopHbie paboThI
JlabopaTopHas padora Ned «3yueHue siBjaeHHs YJIEKTPOMATHUTHON UHIAYKIMID)
JlaGoparopHas padora NeS «Ha0.01eHue CIJIOMIHOIO U JIMHEHYAThIX CIIEKTPOB MCILY CKAHU D)

KBAHTOBBIE ABJIEHUSA

Crtpoenue atoma u aToOMHOro sigpa (20 u)
PannoakTHBHOCTB KaK CBHUJIETENBCTBO CIOKHOTO CTPOSHHS aTOMOB. AJb(a-, 0eTa- U TaMMa-u3ITydeHusl.
Omnsite Pesepdopaa. SAnepras monens aroma. PaninoakTuBHBIE MTpeBpalieHUs aTOMHBIX siaep. CoxpaHeHue

3apsJI0BOTO M MAaCCOBOTO YHICEII TIPH SAEPHBIX peaKIusix. MeTo bl HaOMI0IeHNS U PETUCTPAIIUN YaCTHI] B
sanepHoit ¢puzuke. [IpoTroHHO-HENTpOHHAs MOJeINb sapa. PU3NYECKUI CMBICIT 3apsS0BOr0 U MacCOBOTO



gyucen. M3oromnel. [IpaBmiio cmemnienus o anbda- u 6eTa-pacmana. JHeprus CBA3U 4acTHIl B siape. Jlenenue
anep ypana. Llennast peakuus. SnepHas sHepreTrka. JKoJIornyecKkrue mpoodieMbl paboThl aTOMHBIX
anektpoctaniui. [lepuon nonypacnana. 3akoH palMOAKTUBHOTO paciiajia. BiusiHue paqnoakTHBHBIX
M3JIy4CHUH Ha )KMBBIE OPraHu3Mbl. TepMosiaepHas peakuusl.

JlaGopaTopHble paboThI

JlabopaTopnasi pabora Ne6 «M3mepeHne ecTeCTBEHHOI0 PaIMalliOHHOro oHa 103UMeTPOM»
JlabopaTopnasi padora Ne7 «M3yueHue esieHUs siipa aToMa ypaHa 1o (pororpa)uu TpekoB»
JlaGoparopHasi padora Ne§ «OueHka nepuojaa mojypacnajaa HaxXoAsilMUXCs B BO3yXe NPOAYKTOB
pacnaja ra3a pagoHa»

JlaGoparopHasi padora Ne9 « U3yueHue TPeKoB 3apssKeHHbIX YaCTHUI 110 TOTOBBLIM GoTorpadusvy

SQJEMEHTBI ACTPOHOMUU
Ctpoenue u 3Bos0nusA Beesiennoii (6 4)
Cocras, ctpoenue u npoucxoxaeHue Conneunoi cuctemsl. [Inanerst u masblie Tesia COTHEYHOM CUCTEMBI.
Crpoenue, uznyyenue u sBomronus Connua u 3se3. CtpoeHue u 3Bosrouus BeenenHoit
IIpeameTHbIe pe3y/ibTaThI:

BorinyckHUK HA 6230BOM YPOBHE HAYYUTCS:

—  JIEMOHCTPUpPOBaTh Ha MpUMEpax poib U MeCTO (U3MKU B (OPMHPOBAHWU COBPEMEHHOW HAYYHOM
KapTHUHBI MUpPa, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOM JEATEINBHOCTH JIFOIEH;

—  JEMOHCTpPUpOBaTb Ha IMpUMEpax B3aUMOCBA3b MEXAY (U3MKONH U JIpPYIrMMH €CTECTBEHHBIMU
HayKaMHy;

- YCTaHAaBJIMBATbL B3aMMOCBA3b €CTCCTBCHHOHAYYHBIX SIBICHUN M MMPUMCHATH OCHOBHBIC (1)I/I3I/I‘-ICCKI/IG
MOACIHN AJIA UX OIIMCAaHHUA U O6”I)$ICH€HI/I$I;

- HCIIOJBb30BaTh I/IH(i)OpMaI_II/IIO (1)I/I3I/ILI€CKOFO COACPpKaHUA IIpU PCHICHUU y‘IC6HLIX, IMPAKTUYCCKUX,
IMPOCKTHBIX W MCCICAOBATCIIBCKUX 3ajja4, HHTCIPUPYA I/IH(bOpMaIII/IIO U3 pPa3jIMYHbIX HCTOYHHUKOB H
KPUTHYCCKU €€ OLICHUBAsA,;

—  pasnauuaTh M yMETh HCIOJIb30BaTh B YyUE€OHO-MCCIIEOBATENbCKON AEATENbHOCTH METOJIbl HAyYHOI'O
no3HaHus (HaOMI0/IeHNE, ONMCAaHUE, U3MEPEHNE, SKCIIEPUMEHT, BBIABUKEHHUE TMIIOTE3bl, MOAECIUPOBAHUE U
ap.) ¥ popmbl Hay4HOTO 1MO3HaHUs ((aKThl, 3aKOHbI, TEOPUN), IEMOHCTPUPYS Ha IPUMEPAX UX POJIb U MECTO
B HAyYHOM I103HaHUU;

— TPOBOAMTH MPSMbIE U KOCBEHHbIE M3MEHEHHS (M3MUECKUX BEJIMYMH, BBIOMpas HW3MEpUTENbHbIE
pUOOPHI C YI4ETOM HEOOXOIUMOW TOUHOCTH U3MEPEHUH, TUIAaHUPOBATh X0 U3MEPEHU, MTOJIy4aTh 3HAYCHHUE
U3MepseMOM BETMYMHBI U OLIEHUBAaTh OTHOCUTEIBHYIO MOTPEIIHOCTh MO 33JaHHBIM (hopMyaMm;

- IMPOBOAUTD UCCIICOOBAHUA 3aBHCHUMOCTEi MCXKOY (1)I/I3I/I'-IGCKI/IMI/I BCIIMYHMHaMU: ITPOBOJNUTH U3MCPCHUS
" OIIpCACIIATE Ha OCHOBC HUCCIICAOBAHUA 3HAYCHUC MApaMCETPOB, XaPAKTCPUIYIOIINUX AJAHHYIKO 3aBUCUMOCTD
MCXKAY BCIMYMHAMU, U ACJIAaTh BBIBO/ C YHETOM IMOTIPEITHOCTHU HSMGPGHHﬁ;

- HCIIOJIB30BAaTh I OIIMCAHUSA XapaKTEepa IMPOTCKaHUA (i)I/ISI/I'—IeCKI/IX mponeccoB (1)I/ISI/II-IGCKI/IG
BCJIMYHUHBI U ACMOHCTPHUPOBATE B3AMMOCBA3b MCKY HUMU,



—  HUCHOJIB30BaTh ISl ONMCAaHUS XapaKkTepa MpoTeKaHus GU3NYECKUX MPOIECCOB (PU3NYECKUE 3aKOHBI C
Y4eTOM TpaHMI] UX IPUMEHUMOCTH;

—  pemiaTh KayeCTBEHHBIC 3aJaud (B TOM YHCIIC M MEXKIPEJAMETHOTO XapaKTepa): UCTIOIb3ys MOJICIH,
dbusnveckue BEIMYMHBI W 3aKOHBI, BBICTpAMBATh JIOTMYECKH BEPHYIO IICTIOYKY OOBSICHEHUS
(mokazaTenbCTBA) MPEIJIOKEHHOTO B 3a1a4e Mpoliecca (SIBICHU);

- pe€uiaTts paCyCTHRIC 3aaa4u, C ABHO SaﬂaHHOﬁ (bHSH‘ICCKOfI MOZCIIbIO: Ha OCHOBC aHaliu3a ,yCJIOBHUSA
3aJa4u BBIACIIATH (1)I/I3I/I‘16CKYI-O MOACJIb, HaXOIUTHb (1)I/I3I/I‘ICCKI/I€ BCJIIMYHUHBI M 3aKOHBI, HCO6XOI[I/IMI>IC u
AOCTAaTOYHBIC AJId €€ PCUICHUA, IIPOBOAUTH PaCdY€Thl U ITPOBEPATH HOJ'Iy‘ICHHHfI PE3YIbTAT,

- YUUTBIBATE I'PaHUIIbl IPUMCHCHHUSA W3YYCHHBIX (1)I/I3I/ILI€CKI/IX Moz[eneﬁ IIpu pPCIICHUN (l)I/I3I/I‘IeCKI/IX u
MCKIIPCIMETHBIX 3a1a4;

—  HUCHONB30BaTh MH(POPMALMIO M NPUMEHATH 3HAHUS O TMPUHIUNAX pabdoThl U  OCHOBHBIX
XapaKTepUCTHKAX H3YYCHHBIX MAaIlUH, NPUOOPOB U JPYTUX TEXHUYECKUX YCTPOMCTB HJsl peUIeHHs
MPAKTUYECKHX, Y4eOHO-HCCIIEI0BATENbCKUX U MTPOEKTHBIX 33]1aY;

- HUCIIOJIB30BaTh 3HAHHUA O Q)HSHHCCKI/IX 00BeKTax u nponoeccax B HOBCCHHCBHOﬁ KHU3HHU TJIA
obOecrieueHuss 0OE€30IACHOCTHU IIpu 06paIJ_ICHI/II/I C HpI/I60paMI/I n TCXHHYCCKHMMHU YCTpOﬁCTBaMH, JJIA
COXpaHCHHA 3O0POBbA H CO6J'IIO,I[CHI/IH HOPpM DJKOJIOTHYCCKOI'O ITOBCACHUS B 01<py>1<a}omel71 cpeac, i
IIPpUHATHUA peI_HeHI/Iﬁ B HOBCGZ[HCBHOﬁ KHN3HU.

BbinyckHUK Ha 6a30BOM YPOBHE MOJIYYHUT BO3MOKHOCTb HAYUHUThCSH:

—  TIOHMMATb U OOBACHATH LIEJIOCTHOCTh (PU3NYECKON TEOPUH, PA3INUaTh TPAHUIIBI €€ IPUMEHHUMOCTH U
MECTO B Py APYTruX PU3NYECKUX TEOPUH;

- BJIaACTb IMPUCMAMH TIIOCTPOCHUA TCOPCTUUCCKHUX MOOKA3aTCIbCTB, a TAaKXKC IIPOTrHO3UPOBAHUS
0COOEHHOCTEN IIPOTCKAHUA (I)I/ISI/I‘IGCKI/IX SIBIICHUN H IponecCcoOB Ha OCHOBE IMOJNYUYCHHBIX TCOPCTUUYCCKUX
BBIBOAOB M JOKa3aTCIbCTB,

—  XapakTepu30BaTh CHUCTEMHYIO CBS3b MEXIY OCHOBOIIOJIATAIONMMUA HAYYHBIMUA TTOHSTHUSIMU:
MIPOCTPAHCTBO, BpeMs, MaTepus (BeIIecTBO, MOJIe), IBIKEHUE, CUIIa, SHEPTHUS;

- BBIIBUI'aTh THUIIOTE3bI HAa OCHOBE 3HAHHWsA OCHOBOIIOJJIAraroIinux (1)I/ISI/I‘~IGCKI/IX 3aKOHOMepHOCTeI>'I u
3aKOHOB;

- CaMOCTOATCIIbHO IIJIAHUPOBATH U MMPOBOANTH (1)I/ISI/I‘I€CKI/IG OKCIICPUMCHTBI;

—  XapakTepu30BaTh IJI0OATBHBIE IPOOJIEMBI, CTOSAIIME MEpel] YEIOBEYECTBOM: DHEPreTUYECKHE,
CBIPBEBBIE, IKOJIOTUYECKUE, — U POJIb (PU3UKU B PELLICHUH 3TUX MPOOIIEM;

—  pemiaTh NPaKTUKO-OPUEHTHPOBAHHBIE KAYECTBEHHBIE U pacyeTHbIe (PU3NYECKHE 3a]laud ¢ BHIOOpOM
(bu3nyecKoil MO/IeNTH, NCIIOJIB3YSl HECKOJIBKO (PU3NUYECKUX 3aKOHOB WM (DOPMYII, CBSI3bIBAIOUINX U3BECTHBIC
(bu3nyecKkre BeIMUNHBI, B KOHTEKCTE MEKITPEIMETHBIX CBS3EH;

—  OOBSACHATH NPUHLUIBI pabOThl U XApaKTEPUCTUKH H3YyYEHHBIX MAIllMH, IPUOOPOB M TEXHUUECKUX
YCTPOWCTB;



—  OOBACHATH yCIOBHS MPUMEHEHUS (PU3MUECKUX MOJENEH NP pelieHnH PU3NYEeCKUX 3a/1a4, HaXOIUTh
a/JIeKBaTHYI0 TPEIJIOKEHHON 3amade (PU3MYECKyl0 MOJelb, pa3pelaTs NOpodlieMy Kak Ha OCHOBE
UMEIOLIUXCS 3HAaHUM, TaK ¥ MPU TOMOIIM METO/I0B OLIEHKH.

Pa3zgen KoaudecTBO 9acoB
3aKOHBI B3aUMOAEHCTBUS U ABMKEHUS TEN 34
MexaHnudeckue KojaeOaHus U BOJHBI. 3BYK 16
DJIEKTPOMArHUTHOE TI0JIE 26
Crtpoenue aToma ¥ aTOMHOTO sJipa 19
O06o0maroiee MOBTOPEHUE 6
Peseps 1
Hroro 102 yaca

Conep:xkanue

Yyebnas nporpamma 9 kiacca paccumtana Ha 102 vaca (3 yaca B Hezaemwoo). JIabopaTopHbIX U
NpakTUYeCKuX padoT — 5 dvacoB. KoHTpompHBIX paboT —5 uwacoB. CopepikaHue Kypca COOTHOCHUTCS C
paboueii mporpammoii«®uzuka 7-9 kmaccel» k nuHun YMK A.B.Ilepeimkuna, E.M.I'yrHuka( aBTOpBHL:
H.B.®unonosuyu, E.M.I'ytauk. M.: Ipoda 2017 r.)

3akoHbl B3auMOAelCTBHSI M IBHKeHHsI TeJl (34 yaca)

Marepuansnas Touka. Cuctema orcuera. [lepemenienne. CKOpocTh NPSIMOIUHEHHOTO
paBHOMEpHOTO ABMKeHUS. [IpsiMoninHeitHOe paBHOYCKOPEHHOE JBMKEHNE. MTHOBEHHAs! CKOPOCTb.
YckopeHnue, repeMelieHue.

['paduku 3aBUCIMOCTH KHHEMATHUYECKUX BEIMYUH OT BPEMEHHU IIPH PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JIBH>KEHUU.

OTHOCUTEIBHOCTh MEXAHUYECKOTO IBHKEHUS. | eolleHTprUecKas U TeTUOLIeHTPUYECKas CUCTEMBI
Mupa. HepuuanbHas cucrema orcyera.

IlepBbIi1, BTOpO#l U TpeTnii 3akoHbl HproTOHA.

CBobonHoe nagenune. HeBecomocTh. 3aKOH BCEMUPHOTO TATOTEHUS. VICKyCCTBEHHBIE CITyTHUKH
3emun. UMmmynbe. 3aK0H COXpaHEHUsT UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

Mexannuyeckue Koj1e0aHusI M BOJIHBI. 3BYK. (16 4acoB)

KonebartenbHoe nmwxkenue. Konebanus rpysa Ha npyxkune. CBoboansie konedanus. KonebarenpHast
cucrema. MasTHUK. AMIUTUTY/Ia, IEPUOJI, YacToTa Kojebanuid. (I'apmoHndeckue kojaebaHus).

[IpeBpartrenue sHEPruU Npu KoIeOaTEIHLHOM IBIKEHUH. 3aTyxaromiue koaebanus. BeiHy)1eHHbIe
KoJnebanus. Pe3onanc.

PacnipocTpanenue xonebanuii B ynpyrux cpenax. [IpogonsHbie v monepevynbie BOIHBL. JinHa
BOJIHBI. CBSI3b JUTMHBI BOJIHBI CO CKOPOCTBIO €€ PAaCIpOCTpaHEHUS U IEPHOIOM (4aCTOTOM).

3ByKOBBI€ BOJIHBI. CKOPOCTH 3ByKa. BricoTa, TeMOp M TpOMKOCTB 3ByKa. 9X0. 3BYKOBOM PE30HAHC.

JJIeKTPOMAarHuTHOE 1oJie (26 yacos)

OnHOpOHOE U HEOAHOPOAHOE MarHuTHOE nojie. Hanpasienue Toka 1 HanpaBlieHUE JTUHUN €ro
MarHuTHoro nojs. [IpaBuno OypaBuuka.

Oo6napyxeHnre MarHuTHOro mosst. [IpaBuo neBoit pyku. MHAYKIMS MarHUTHOTO TOJs. MarHUTHBIN
notok. OneiTel Papajesd. DIeKTpoMarHuTHas MHAYKUs. HanpaBnenue unaykimonHoro Toka. [Ipasuio
JleHna. SIBneHne caMOMHIYKIIUY.
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[Tepemennsrit Tok. ['eHepaTop nepemeHHOTo ToKa. [Ipeobpa3oBanus SHEPTHH B SJIEKTPOTCHEPATOPAX.
Tpancdopmarop. [lepenava smeKTpUUECKON IHEPTUN HA PACCTOSTHUE.

DJIEKTPOMArHUTHOE MOJie. DIEKTPOMarHuTHhIE BOJIHBI. CKOPOCTh pacipOCTpaHECHUS
AJIEKTPOMAarHUTHBIX BOJIH. BiMsiHME 31€KTpOMarHuTHBIX U3J1Yy4€HUN Ha )KUBBIE OPTaHU3MBI.

Konnencarop. Konebarensupiii KoHTYp. [loryueHune 31eKTpoOMaruuTHBIX KoseOanuid. [IpuHIuIb!
paavoCBsA3U U TEIEBUICHUS.

DnekTpoMarHuTHas mpupoja csera. [Ipenomienue csera. [lokazarens npenomiuenus. ucnepcus
cBeTa. Tunel onTudeckux cnekTpos. Ilornomenne u ucnyckanue ceera aromamu. [Iponcxoxnenue
JIMHENYaThIX CIEKTPOB.

Crtpoenue atoma u aToMHOT0 siipa (19 yacos)

PannoakTMBHOCTB KaK CBUJIETENIBCTBO CII0KHOIO CTPOCHMS ATOMOB.

Anbda-, 6eta-, ramma - m3inyuenus. OnsiTel Pezepdopaa. SAnepnas mogens aroma. PannoaktuBHble
IIpEBpALICHUs aTOMHBIX siiep. CoxpaHEHHeE 3apsA0BOI0 U MAaCCOBOT'O UMCEIN MPU SIAEPHBIX PEAKLINAX.
MeToabl HaOIIOICHHS U PETUCTPALIMHU YACTHIL B SIIEPHON (PHU3HKeE.

IIpoTOHHO-HENTPOHHAA MOJEIND siapa. PU3UUECKUI CMBICI 3apsAI0BOT0 U MAaCCOBOT'O YHCEIL.
N3oronsl. [IpaBuna cMemenus. DHEPrus CBS3U 4acTULL B APE.

Henenue saep ypana. Llennas peakuus. SlnepHas sHepreTuka. JKonoruyeckue npoodaemsl paboTbl
aTOMHBIX IEKTPOCTAHLIUN.

Ho3umerpus. Ilepuon nonypacnazna. 3akoH palMOaKTUBHOIO pacnazna. BiusHue paquoakTUBHBIX
U3Jy4yeHUl Ha )kuBble opranu3Mbl. Tepmosaepnas peakuus. Mcrounuku sneprun ConHLA U 3BE3J.
O0o0menue u MOBTOpeHne 6 yacos

Pe3eps 1 uac

KonTpoJb ypoBHsi 00yuenusi. @Pusuka 9 kiaacc.

Ne HaumenoBanue HcTounuk Konudukarop
pa3ziesioB U TEM orns
1. KonTponbnas padota Nel «Ocrosbi KonTponbubie u 1.1-15
KUHEeMAMUKU» CaMOCTOSITeNIbHBIE  PabOTHIl  TIO
2. KonTponbnas padota No2 « OcHosbi ¢buzmke. 9 kmacc: K y4eOHHKY 1.7-1.20
OUHAMUKUY A.B. Ileppiukuna, E.M. I'yrHuk
3. Konrponsnas pabora Ne 3 «Mexanuueckue | «@Pumsuxa 9  kmace» /  O.M. 1.23
KOJIeOaHUsl U 80JIHbLY I'pomnesa. — M.: H3parenscTBO
4, KonrponbHas pa6ora Ne 4 «Jk3ameny, 2014. 3.1-3.20
Onexmpomaznumroe noJe.
Onexmpomaznummvle KONeOanus U 60IHbL»
5. Kontponsnas padora Ne 5 «Cmpoenue 41-44
amoma u amomHoz20 A0pay.
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YuebHO-MeTOANYECKOE 0O0eceueHne 06pa30BaTeJ’IbHOF0 mpouecca.

1.

o srwWwodE

®dusnka. 9 Ki1.: yaeOHHK [T 001ieobpa3oBarenbHbIX yupexaenuit/ A.B. Ilepsimkun, E.M. I'yTHuk -
M.: JIpoda, 2009, 2011.

CO6opuuk 3a1a4 1o (uzuke A 7-9 kimaccoB 00meoOpa3oBaTenbHbIX yupexaenuii / B.M. Jlykamuk,
E.B. MBanoBa. — M.: IIpocsemienue, 2001.

dusmka. 9 kinacc: yaeono-meroandeckoe nocooue/ A.E. Mapon, E.A. Mapon. — M.: JIpoda, 2017.
®dusmka. 9 kinace. [loypounsie miansl o yueOHuky A.B. Ileprimkuna. / coct. B.A. IlleBiioB —
Bonarorpan: Yuurens, 2017.

KonTtponbHbIe 1 caMOoCTOsATENIbHBIE Pa0OThI IO (u3nke. 9 kiace: k yueOnuky A.B. Ilepsimkuna,
E.M. I'ytauk «®usuka 9 xknace» / O.W. I'pomuesa. — M.: U3narenscTBo «Jk3ameny, 2014,

HNurepHeT-pecypcsl
Anunmanuu pusndeckux oobekToB. http://physics.nad.ru/
XKupas pusmka: oOyvaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku ¢pusuku ¢ ucnoib3oBanueM MuTtepHera. http://www.phizinter.chat.ru/
®uzuka.ru. http://www.fizika.ru/
dusmka: Kosutekiusa onsiToB. http://experiment.edu.ru/
du3snka: 3JeKTPOHHAsT KOJUICKIHs orbiToB. http://www.school.edu.ru/projects/physicexp
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YuyeOHO-TeMaTHYeCKOe IUIAHMPOBaHue 10 pusuke 9 kiaace 2019-2020 yueOHbIH 1o

102 a/roa, 3 4y/Hexe 10

Jdomamn Aara
Ne Tema ypoka IIpeaMeTHBIE pe3ybTaThl ee nan Dart
3ajaHue
3aKoHbI ABHKeHNSI M B3anmoaeicTBus (39 4acoB)

1 BBoanblii unctpykTax no T.b. | 3HaTh NOHATHS: MEXaHUYECKOE JBMIKEHUE, MaTepuaibHasl TOYKa, TeJOo oTcuéra, | §1, ymp.
MarepuanbHas TOUKa. cucrema orcuéra. 1
Cucrema orcuéra. YMeTh NpUBOJIUTH IPUMEPHI MEXaHUYECKOTO ABUKECHUS.

2 Tpaexropus. I1yTs. 3HaTh NOHATHS: TPAEKTOPUS, IIyTh, [IEPEMELIECHUE. §2, ynp.2
[lepemenienue. YMeTb 00BSACHATH X (U3UUECKUN CMBICI,

OIIpeAEATh KOOPAMHATHI IBUKYIIETOCs Tela.

3 Omnpenenenne KOOpAUHaThI 3HATh NOHATHSL: TPACKTOPUS, IIYTh, IEPEMEILIEHUE. §3, ynp.3

JBUKYLIETOCs Tena. YMeThb 00BSCHATH UX (PU3UUYECKHUIA CMBICI,
OIpeAEATh KOOPAUHATHI IBUKYIIETOCs Tela.

4 [Iepememenue npu 3HaTh (QU3NYECKUH CMBICT TOHSTHUS CKOpPOCTH;, 3aKOHBI IpsMoOJIMHEHHoro | § 4, ymp.
IPSIMOJIMHENHOM PaBHOMEPHOTO JIBUKEHUS. 4
PaBHOMEPHOM JBUKECHUU YMerb onucaTh U OOBSICHUTD JABHXKEHHE.

JIBUJKEHHUE.

5 I'paduueckoe npencranenve | 3HaTh ypaBHEHUS 3aBUCHMOCTH CKOPOCTH M KOOPJIWHATHI OT BPEMEHH TpH | § 4,
PSIMOJIMHEHHOTO MPSIMOJIMHEITHOM PaBHOMEPHOM JIBH)KEHUU. 3aaui B
PaBHOMEPHOTO JIBUKEHHUSI. YMeTb 4uTaTh U aHATU3UPOBATH I'paUKH 3aBUCKMOCTU CKOPOCTH M KOOPJAUHATHI | TETPaau

OT BPEMEHH, YMETh COCTABJISATh YPaBHEHUS MO PUBEAEHHBIM IpapuKaM.

6-7 Pewienue 3anau Ha YMeTh pemarth aHaIUTUYECKH M TpadHuecKu 3aJaud Ha OIpeesieHHe MecTa U | 3ajjauu B
IPSIMOJIMHEMHOE paBHOMEPHOE | BpEMEHHM BCTPEUM JIBYX TEJ, HAa ONpPEAEICHUE KOOPAMHATHI JBHKYLIETOCs Tena, | TETpaau
JBUKECHHUE. HAa OIIPENIETIEHUE CBSI3EH MEXKy KUHEMATUUECKUMHU BEITMUMHAMM.

8 [IpamonuneitHoe 3HaTh (QU3WYECKUN CMBICI MOHATHS CKOPOCTH; CPEIHEH CKOPOCTH, MTHOBEHHOM | §5, ymp.5
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PaBHOYCKOPEHHOE JBUKECHHE.
Yckopenue.

CKOpOCTH,

YpaBHEHMsI 3aBHCUMOCTHM CKOPOCTHM OT BPEMEHH MpU MPSIMOIMHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHUU.

YMeTh UuTaTh U AHATM3UPOBATH I'PAaUKU 3aBUCUMOCTH CKOPOCTH OT BPEMEHH,
YMETh COCTABIISITh YPaBHEHUS 110 MPUBEIEHHBIM IpaduKam.

9 CKOpoCTh PaBHOYCKOPEHHOTO | 3HATH (M3UYECKUN CMBICI MOHATHUS CKOPOCTH; CpEeIHEeH CKOPOCTH, MTHOBEHHOH | §6, yrIp.
MPSIMOJIMHEHHOTO ~ JIBFDKCHHSI. | CKOPOCTH, 6 (1-3)
['paduk ckopocTu. YpaBHEHUSI 3aBUCUMOCTH CKOPOCTH OT BpPEMEHHM IMpU MNPSIMOIMHEHHOM

PaBHOYCKOPEHHOM JIBH>KEHUU.
YMeTh yuTaTh U aHAIU3UPOBATh TpaUKU 3aBUCUMOCTU CKOPOCTU OT BPEMEHH,
YMETh COCTABJIATh YPABHEHUS 110 MPUBEIEHHBIM TpaduKam.

10 Pemenune 3aja4 Ha | YMeThb peliaTh aHAIMTHYECKH W rpaduyeckd 3aayd Ha ompenesieHue Mecta u | Yup.6
PSIMOJIMHEITHOE BPEMEHH BCTPEYM JIBYX TeJ, Ha OIpE/CICHHE KOOPAWHATHI JBHXKYyIIerocs tena, | (4-5),
PaBHOYCKOPEHHOE JBMKCHHE | Ha ONpeAeNieHUE CBs3ed MEXy KHHEMATUYECKUMU BETMUYNHAMMU. 3aaui B

TeTpaau

11 [Tepememenne mnpH | 3HaTh 3aKOHBI MPSMOJUHEHHOrO0 PaBHOYCKOPEHHOTO JIBIKEHHS. YMeTh | §7, ymp.7
IPSIMOJIMHEHHOM OTNpeAeNsATh MyTh, MEPEMEIICHHE U CPEIHIOI CKOPOCTh MpPH MPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBIDKCHUH. | PABHOYCKOPEHHOM JBWKEHWHU, YWTATh TPadUKU MyTH U CKOPOCTU, COCTABIATH

ypaBHEHUS MPSIMOIUHEHHOTO paBHOYCKOPEHHOTO JIBUKCHHUSI.

12 [Tepemenienue pu | YMeThb pemniaTh 3aJa4d Ha OMpeeleHHe CKOPOCTH Tela W €ro KOOpAWHATHI B | §8, ymp.8
IPSIMOJIMHEHHOM 0001 MOMEHT BpEMEHH 1O 3aJaHHBIM HAYaJIbHBIM YCIOBHUSIM.

PaBHOYCKOPEHHOM JIBHKEHUU
0€e3 HayaJIbHON CKOPOCTH.

13- ['padmyeckuit MeTon pemieHUs | YMeTb, UCHONB3YS TpaduK 3aBUCUMOCTH CKOPOCTH OT BPEMEHH, OMpEAeNsiTh | 3aauu B

14 3a7a4 Ha PaBHOYCKOPEHHOE | IYTh, IPOUJECHHBINA TEJIOM. TEeTpau
JIBUKCHHE.

15 Jlaboparoprnass pabotra Nel | YmeTh ompenenarts YCKOpEHHE pPaBHOYCKOPEHHOTO JBHXKEHHMs, 3amuchiBaTh | [loBTOpe
«HccnenoBanue pe3yNbTaT U3MEPEHH B BUJIe TAOIUIIBL, eTaTh BBIBOBI O MPOJICITAHHON paboTe U | HUe
PaBHOYCKOPEHHOTO JBIDKEHUS | aHATM3UPOBATh  IOJYYCHHBIE  pe3yiabTaThl; COOMpAaTh  YCTAHOBKH  JUISL | TEOPHH

0e3 HavalIbHOM CKOPOCTW.

OKCIICPUMCHTA 110 OMNHUCAaHHIO, PUCYHKY, HJIM CXEMC U NPOBOJUTH Ha6J'IIO,Z[CHI/IH
HU3Yy4aCMbIX SIBIICHHUH.
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16 [ToBToperrie u  00001mIeHHEe | 3HATH OCHOBHBIE ()OPMYJIBI PABHOMEPHOTO ¥ PABHOYCKOPEHHOTO JBHKCHHUSI. [ToBTOpE
Marepuana o TeMe | YMeTb MPUBOAUTH U OOBSICHITH MIPUMEPHI PABHOMEPHOIO, MPUMEHATH (GOPMYIIbI | HUE
«PaBHOMEpHOE U | IIpU IPAKTUYECKUX PacUETax. TEOpUH,
PaBHOYCKOPEHHOE JIBUKEHUEY 3a/lauu B

TeTpaaun

17 Kontponbnast  pabora  Nel | YMeTh NpUMEHSTh MOJyUYCHHbBIC 3HAHMS MPU PEIICHUH 3a7a4. IToBTOpE
«ITpsimonuHeitHoe HUE
paBHOMEpHOE u TEOPUHU
PaBHOYCKOPEHHOE JBUKEHUE»

18 OTHOCUTENBHOCTD YMeThb UCTIONIB30BaTh Pa3HbIE METObI U3MEPEHUSI CKOPOCTH TEJ. §9, ynp.9
MEXaHUYECKOTO JBUKEHUS. IloHuMAaTh 3aKOH CIOKEHUS CKOPOCTEH.

YMeThb UCTIOIB30BaTh 3aKOH CIOKEHUSI CKOPOCTEH MPH PEIICHUH 3a/1a4.

19 NuepuuanbHbie cuctembl | 3HaTh (QOPMYJIMPOBKY 3aKOHAa WHEpLUHU, NepBoro 3akoHa Heiorona, monstue | §10,
oTCueTa. [lepBbiit 3aKkoH | «/HepuuaabHble CHCTEMBI OTCUETa»; BKJIAJ 3apyOEKHBIX YUY€HBIX, OKa3aBIIMX | ymp.l0
Herorona HauOoJbIIIee BIUSHIE HAa Pa3BUTHE (PUUKH.

YMeTb OOBSCHATH pe3yNbTaThl HAOMIOJCHHUIM U SKCIIEPUMEHTOB: CMEHY THS U
HOYM B CHCTEME OTCU€Ta, CBI3aHHOM ¢ 3eMIIEH, B CUCTEME OTCUéTa, CBI3aHHOMU C
ConHieM; OILIEHMBATh 3HAYCHHUE MEpPEMEIIEHUs UM CKOPOCTH Teja, OMHUCHIBATH
TPAEKTOPHUIO JBMIKEHHUS OJIHOTO U TOTO K€ TeJla OTHOCHUTEIHHO Pa3HBIX CUCTEM
oTcuéra, OOBACHATH MPUMEHECHHE SIBJICHUS UHEPITUH.

20 Bropoii 3akon HetoTona. 3HaTh CMBICH TOHATHI: B3aUMOJEMCTBUE, WMHEPTHOCTb, 3aKOH; cMbIca | §11,
(bu3MUECKUX BEIMYUH: CKOPOCTh, YCKOpPEHME, CUia, Macca, JAelaTh BhIBOJLI Ha | ymp.ll
OCHOBE DOKCIIEPUMEHTAIBHBIX JaHHBIX, (OpMyIUpoBKy Broporo 3akona
Herorona.

YMeTh BBIYUCIATH PABHOJEHCTBYIONIYIO CHJIBI, HCIOJB3yS BTOPOW 3aKOH
HeroTona mpu perieHun 3ama4, oOBACHITH JBHKEHUE TENa MO JCHCTBUEM CHITBI
TSDKECTH.

21 Tpernii 3akoH HproTOHA. 3HaTh GOpMYIHUPOBKY TpeThero 3akoHa HproToHa. §12,

ynp.12

22- Pewenne 3a1a4 c | 3HaTh (GOopMyTUPOBKH 3aKOHOB HBIOTOHa, COOTHOIIEHHE MEXAY CUJIOW U | 3agauu B

23 MIPUMEHEHUEM 3aKOHOB | YCKOPEHUEM, MOHSATUE MACChI, €€ 0003HAUYCHHE, €IMHUILY U3MEPEHUSI. TeTpaaun
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Hrrotona.

YMersb pemath 3a7a4u 10 TEME.

24 CBoOoaHoe najieHue. 3HaTh Gopmyiy as pacyéTa nmapameTpoB Mpu CBOOOHOM TaICHUU. §13,
YMeTh pemarh 3aqaud Ha pacy€T CKOPOCTH M BBICOTHI NpU CBOOOIHOM | ymip.13
JBUKCHUH, OOBSCHUTH PU3NICCKUI CMBICIT CBOOOIHOTO TAICHHMSL.

25 Pemienue 3amau Ha cBOOOJHOE | YMeTh pemiaTh 3aJa4u M0 TEME. 3amgaun B
najicHue Tell. TeTpaau

26 JBwkenue Ttena, OporeHHOTO | 3HATh GopMyTy Ul pacuéra mapamMeTpoB MPU CBOOOTHOM TaJCHUH. §14,
BEpPTUKAIbHO BBepX. PemieHue | YMeTh pemiath 3aaud Ha pacd€T CKOPOCTH M BBICOTHI MpU CBOOOIHOM | ymp.14
3a/ad. JBUKCHUH, OOBSCHUTH PU3NIECCKUI CMBICIT CBOOOTHOTO MAICHMSL.

27 JIBmkeHune Tena, OPOIICHHOTO | YMeTh pemiaTh MPSMYI0 W OOpaTHYIO 3a/ladil KHHEMAaTUKH TpH JBMKeHUU Ten, | KoHcmek
TOPU30HTAIBHO. OpOIIIEHHBIX TOPH3OHTAIHHO. T, 3a/1a491

YMeTh 3anuchiBaTh YPaBHCHHS TPACKTOPHH JIBIDKECHUS Tea, ONPEICNiTh | B
CKOPOCTbH B JIF000I MOMEHT BPEMEHHU. TeTpaau

28 Pemenne 3amau Ha ABMKEHUE | YMeTh pellaTh 3ajauu MO TEME. 3anaun B
Tena, OpOILIEHHOTO | YMeThb 3alKChiBaTh YpPaBHEHUS TPACKTOPUU JBUKCHHS Tella, OMNpEeAeNiTh | TeTpaau
TOPU30HTAILHO BBEPX. CKOPOCTb B JIF00O0H MOMEHT BPEMEHHU.

29 JlaGopatopnast pabora No2 | YmeTh omnpeaensaTh yCKOpeHrne CBOOOIHOTO MaJIeHUs Tea. [ToBTOpE
«UccnenoBanne  cBobomHoro | McciienoBaTh yCKOpeHHE CBOOOTHOTO TaICHHUS. HUE
TIAJICHUST TEJ. TeOpUn

30 3akoH BcemupHOro taroreHus. | 3HaTh CMBICT BEJIMYUH: «IIOCTOSIHHAs BCEMHUPHOTO TATOTEHUS», «ycKopeHwue | §15,
Pemenne 3amau  Ha 3aKOH | CBOOOJHOTO MACHUS. ymp.15
BCEMUPHOTO TATOTEHHUS. YMeTh paccuMThIBaTh CHIIY TSITOTEHHS] B 3aBHCHUMOCTH OT PACCTOSHUS MEXKIY

TeJaMH, YCKOPEHHE CBOOOJTHOTO TAJCHUS JUIS Tella, MOJHATOTO Haa 3eMIIEH B
pPa3HBIX MIMPOTAX, HAXOMAIIETOCS Ha JIPYTHX IUIAHETaX, OOBSICHATH IMPUIIHBHI,
OTJIUBBI U JPYTUE TIOJOOHBIC SBIICHUS.

31 Yckopenue CcBOOOHOTO | 3HATH CMBICII BEJTMYUH: «YCKOPEHHE CBOOOIHOTO MAICHUS. §16, ymp.

najeHuss Ha 3eMjie U APYTruX | YMETh pPacCUMThIBaTh CUIIY TATOTEHHUS B 3aBUCHMOCTH OT PACCTOSHHUS Mexnay | 16

HeOECHBIX TENax.

TCJIaMH, YCKOPCHUC CBO60,Z[H01"O naacHus aJjisd Tejla, NOAHATOIO Hald 3eMIIEH B
Pa3HBIX HMIKUPOTAX, HAXOAAUICTOCA Ha APYrux IUIAaHCTaX, OOBSICHATH IIPUJIUBHI,
OTJIMBLI U IPYTUC HO)I06HLIC SBJICHHUA.
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32 [TpssmonHEHOE U | YMeTh ONHCHIBaTh W OOBICHATH (U3MUECKUE SIBJICHMS: IBIDKCHHME Tena 1o | §18,
KPUBOJIMHEHHOE JIBH)KEHUE. OKPY>KHOCTH. ymp.17

33 JBrxeHue Tena 10 | YMeTh pelath IpsMyro U oOpaTHYIO 3ajaul KHHEMATUKU [P ABMKEHUU Ten 1o | §19,
OKPYKHOCTH C IIOCTOSIHHOW I10 | OKPYKHOCTH. YMeThb 3allChbiBaTh YpPAaBHEHUs TPACKTOPUM JBUXKEHMs Tena, | ynp.18
MOJYJIFO CKOPOCTBIO. OIIPEJIeNIATh CKOPOCTh B IIOOOH MOMEHT BPEMEHHU.

34 NckyccTBeHHBIE cnytHukH | 3HaTh MIC3, ycioBus uX 3amycKa Ha KPYrOBYIO U JUIMIITHYECKYIO OPOUTHI. §20,
3emin. YMeTb UCIONB30BaTh (HOpMyNy TEPBOM KOCMHUYECKOH CKOPOCTH, MOSICHATH | ymp.19

TpeboBanusi k Bbicore MC3 Ham 3emii€éil, TPUBOAWTH MPUMEPhl KOHKPETHBIX
3alyCKOB, UMETh IPEJICTABICHNUE O BTOPOM U TPETbE KOCMUYECKUX CKOPOCTAX U
COOTBETCTBYIOILINX OpOUTAX, TPOBOJUTH PACUETHI IO (hopMyIIam.

35 Nmmynibe. 3ak0oH COXpaHEHUs | 3HATh CMBICI MOHSATHH: B3aWMOJCUCTBUE, 3aKOH, UMITYJILC; CMBICH (u3mueckux | §21,
UMITYJIbCA. BEJIMYMH: CKOPOCTh, YCKOPEHHE, CHJIa, Macca, MMITYJIbC; CMBICH (uszndeckux | ymp.20

3aKOHOB: 3aKOH COXPAaHEHMS UMITYJIbCA.

36 Pemenne 3amau  Ha 3aKOH | YMETh NPUMEHATH MOJyYEHHBbIC 3HAHUS Ul perieHuss (QU3MYEeCKUX 3agad Mo | 3agadd B
COXpaHEHHUs UMITYJIbCa. Teme «MITyabey. TeTpaau

37 PeakTuBHOE NBUXKEHUE. 3HaTh CYIIHOCTh PEAKTUBHOI'O ABM)KCHUS, HA3HAYEHHE, KOHCTPYKLMIO U pUHIMI | §22,

JEHCTBUS pPaKeT, UMETh MPEICTaBICHUE O MHOTOCTYIIEHUAThIX pakeTax, BIaAeTh | ynp.21
ucTopudeckoid MHpopManMend O pa3BUTUM KOCMHYECKOIO KOpabIecTpoeHUs M

BE€XaxX KOCMOHABTUKH. YMETh MOJIb30BATHCSI 3aKOHOM COXPaHEHMsI UMITyJIbca MpH
pELIEeHNN 3a]a4 HAa PEaKTUBHOE ABH)KECHHUE.

38 [ToBropenne u o0606meHue | 3HATh OCHOBHBIE (hopMyJbl 3akoHa HpIOTOHA, 3aKOH COXpaHEHMs UMITYJIbCA. [ToBTOpE
MaTepuana Mo TeMe «3aKOHbl | YMeTh TPUBOAUTh U OOBSICHATH MPHUMEPHI, NPUMEHATH GOPMYIbl TMpH | HUE
HbroToHa. 3akOoH COXpaHEHMs | MPAKTUUECKHX pacuETax. TEOpUH,
UMITYJIbCa» 3aaui B

TeTpaau

39 Kontponbaas  pabora  No2 | ¥YMeThb NpUMEHATh NOJyYE€HHbIE 3HAHUS MIPU PEIICHUH 3ajau. IToBTOpE
«IIpsamonuHeriHoe HHE
paBHOMEpHOE u TEeopun

PaBHOYCKOPCHHOC IBUKCHUCH

Mexanuuyeckue Koje6anusi 1 BoJIHbI (15 yacoB)
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40 MexaHuueckue KojeOaHus. | 3HATh  OMpeneeHusT KojeOaTelbHOW  CHCTeMBbI, KojebarenbHoro | §23,24,
Konebarenbubie CHUCTEMBI: | IBIDKCHUsI, €r0 TPUYUHBI, TAPMOHUYECKOTO KOJeOaHMs, MapaMeTpsl | 25,
MaTeMaTHYECKUN MasITHUK, | KOJIeOaTeIbHOTO ABM)KCHUS, €MHUIIBI H3MEPCHUSL. ymp.23
NPYKUHHBIA MasTHUK. YMeTh onpeAensaTh aMIUIUTYy, IEPHOJ] U YACTOTY KOJICOaHHUS.

41 Benuuunbl, xapakrepusyoomuye | 3HaATh MOHATUE MATEMaTHMUECKOIO MAasTHUKA, NMPYXKUHHOIO MasATHHKa, | §26,
Kosie0aTesIbHOE JBUKEHHE. | MPOLIECC MPEeBpAIlCHUs SHEPTUH MPU KOJIeOaHHSIX. ynp.24
[Tepuomst Kosie0aHuil | YMeTb OOBSCHATH MPEBPAILEHUs] SHEPTHH MPU KOJICOaHUX, ONPEACIATh
pa3IMYHbIX MasSTHUKOB. aMIUIUTYly, TEpUOJ U 4YacTOTy KOJIeOaHH HUTSHOTO MasTHUKA U

MPYXUHHOTO MasiTHUKA.

42 Pemenue 3agadq mo reme 3HaTh CMBICT (PU3MYECKUX TIOHSATUH: KoJieOaTeNbHbIE JBIKEHUS, | 3a1a4u B

«MexaHn4eckne KojaeOaHuss». | TApMOHHYECKHE KOJIeOaHus, CMBICH (DHU3MYECKHX BEIMYWH: TICPUOJ, | TeTpaIu

94acTOTa, AMIUTUTY/IA.

YMeTh OOBSCHUTH MPEBPALICHUS YHEPTHUH NPHU KOJCOAHUIX, TPUMCHSTh
MOJyYCHHBIC 3HAHUS JUISl peIleHUS (QHU3MUYECKUX 3aJad 10 TeMe
«Mexanuueckue koneOaHus». Omnpenenars Xapakrep (U3HMUECKOro
nporecca 1o rpaduky, Tabnuie.

18




43

Jlaboparopuast pabora Ne 3 «MccnenoBanue
3aBUCUMOCTH NICPUOJa U YaCTOThI CBO60[[HBIX
KOJICOaHUH MaTeMaTUYeCKOro MasTHHUKA OT
ero JUTHHBIY.

YMeTh ONUCHIBATE U OOBACHATH pE3yJabTaThl HAOIIOACHUN U
9KCIIEPUMEHTOB: HU3YyYEHUE KOJICOAaHMM HUTSHOIO MasTHUKA U
U3MEpEeHUEe  yCKOpeHHUs CBOOOJHOTO  MajeHus;  CcoOMpaTh
YCTAaHOBKY [UIsl SKCIEPUMEHTa IO ONHMCAHUID M IPOBOJIUTH
HaOJII0/IEHUS] U3YUYaEMBIX SIBJICHHIA.

BbInmoyiHATH, HEOOXOAMMBbIE U3MEpeHHs W pacuérel. Jlenarb
BBIBOJIBI O MpOJENaHHOW paboTe W aHAIM3UPOBATH IOJIyUYECHHBIC

pE3yIbTATHI.

IToBTOpEH
1€ TEOpUH

44

Pemenne 3aga4 Ha KoJiebaTeIbHOe

NIBIDKCHHUE.

3HaTB METO]I OIIPEICICHUS YCKOPEHUS CBOOOIHOTO TaJICHUS TIPH
MMOMOIIM MAaTEeMAaTHYECKOT0 MAasTHHUKA, €ro MNPEHMYIIECTBO U
MPAKTUYECKOE MCIIOJIb30BaHHE.

YMeTb omuchiBaTh U OOBACHATH MPOLECC BO3HUKHOBEHHS
CBOOOJHBIX KOJEOAHWI Tela Ha HHUTH, ONPEACISATh IapameTpbl
KoJIeOaHMH MaTeMaTU4eCKOTO MAasTHUKA, CTPOMTh U YHUTATh
rpaduku.

3amaun B
TeTpaan

45

Mexannueckue BOJIHBI. BUIBI BOJH.

3HaTh OIpeaAcICHUC BOJIHBI BUABI MEXaHNYCCKUX BOJIH, OCHOBHBIC
XApPaKTCPUCTHKU BOJIH: CKOPOCTb, IAJWHY, YaCTOTy, INNECpHUOA U
CBsA3b MCXKY HUMHU.

Ymerhb pa3indyatb BHAbI MCXAHUYCCKUX BOJIH, OIPCACIIATH
CKOpPOCTb, JIMHY, YaCTOTY, IECPUOJ BOJHEI.

§31,32

46

JImvHa BOJIHBI.

3HaTh onpeieJICeHUE BOJIHBI BUIbl MEXaHUYECKHUX BOJH, OCHOBHbBIE
XapaKTEPUCTUKHA BOJIH: CKOpPOCTb, UIMHY, YacTOTy, IEpUOA U
CBSI3b MEXIY HUMH.

YMmerhb paznuyaTh BHIBI MEXAaHWYECKUX BOJH, ONPEIETAThH
CKOPOCTb, JUTMHY, YaCTOTY, TIEPHUO]] BOJIHBI.

§33,
ymp.28

47

Pemenne 3amau Ha ONIPpCACIICHUEC JIMHBI
BOJIHBI.

3HaTh cMbICT (DU3MYECKHX MOHATHI: KoyiebaTeNnbHble JBUKEHUS,
rapMOHUYECKHE KoONeOaHUs, CMBICT (U3UYECKHX BEJUYMH:
NIEpPHOJ], YaCTOTa, AMILIUTY/IA.

YMeTrb OOBSCHUTH MpEBpallleHUs] PHEPTUU TpH KOJIEOAHUSX,

3amaun B
TeTpaaun
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MPUMEHSTH TIOJTYYCHHBIC 3HAHUS JUTS pelieHus GU3NYEeCKUX 3a1a4
mo teme «MexaHuueckue Kosiebanus». ONpenesaTh XapakTep
(usnueckoro mporiecca mo rpaduky, Tadbaure.

48

3BYKOBBIE BOJIHBI. 3BYKOBBIE SIBJICHMSL.

3HaTh  CMBICH  TOHSATHM: KojeOaTeNbHbIE  JBW)KCHUS,
KoJjebaTenbHas cucTemMa.

YMerp oOnuchiBaTh BO3HHUKHOBEHHUS 3BYKOBBIX BOJH IIpHU
KoJeOaHUsAX KaMepTOHa; Ha mpumepe MeradoHa oOBACHATH, Kak

YBCIWYNUTE TPOMKOCTE 3BYKa.

§34,
yp.29

49

BricoTa u TeMOp 3ByKa. I poMKOCTB 3ByKa.

3HaTB CMBICH IOHATUI TPOMKOCTD U BBICOTA 3BYKa.

YMeTb OnuCHIBATH BO3HUKHOBEHHMS 3BYKOBBIX BOJH IIpH
KoJjeOaHusAX KaMepTOHa; Ha npumepe MeradoHa oOBACHATH, Kak
YBEJIIMYUTH TPOMKOCTB 3BYKA.

§35, 36,
yrp.30

50

Pacmipoctpanenue 3Byka. CKOpOCTb 3BYyKa.

3HATH NPUYMHBI PACHPOCTPAaHEHUS 3BYKOBBIX BOJH B Cpelie, UX
OTpaXKeHUS, BOBHUKHOBEHHUE 3Xa. YIBTPa3BYK U €ro MPUMEHEHHUE.

YMeTb OOBSCHATH pa3inuuMe CKOPOCTEH pachpoCTpaHEHUS B
Pa3NUYHBIX CpEAax, MPUBOJAUTH MPUMEPHI SIBICHUM, CBSI3aHHBIX C
pacnpocTpaHEHUEM 3BYKa B Pa3JIMYHBIX Cpefax.

§37, 38,
yp.32

51

Otpaxenue 3Byka. 9xo0. Pemenue 3anau.
3BYKOBOM pe30HAHC.

3HaTh NPUYMHBI PACIPOCTPAHEHUS 3BYKOBBIX BOJIH B Cpeje, UX
OTpaXeHHUs, BOSBHUKHOBEHHE 3Xa. YJIBTPAa3BYK U €ro MPUMEHEHHUE.
YMeTh OOBSCHATH pa3inyMe CKOPOCTEH paclpoCTpaHEHHs B
Pa3IUYHBIX CpEAax, NPUBOAUTH MPUMEPHI SIBICHUN, CBSA3aHHBIX C
pacpoCTpPaHEHUEM 3BYKA B PAa3JINYHBIX CPEAAX.

§39,40

52

Pemienue 3agau no teme «MexaHUUYECKUE
KOJIcOAHUA M BOJTHBIY.

YMerh NpUMEHATh NOJYYCHHBIC 3HAHUS U YMEHUS IIPU PELICHUU
3a/1a4.

3amaun B
TeTpaan

53

[ToBTOpeHne u o6oOlIeHNEe MaTepuana o
TeMme «MexaHndecKue KOJIeOaHus U BOJIHED)

3HaTh ompeieseHre BOIHbI BUIbl MEXaHUUECKHUX BOJIH, OCHOBHBIE
XapaKTepUCTUKU BOJH: CKOPOCTb, JJIUHY, YacTOTy, MEpUOJ H
CBSI3b MEXKIY HUMH.

YMeThb NPUBOJUTH U OOBACHATH MPUMEPHI, IPUMEHATH (HOPMYIIBI
IPU MPAKTUYECKUX pacuéTax.

IToBTOpEH
1€ TEOpUH

DJIeKTPOMATrHUTHBIE sIBJIEHUs (22 4acoB)

55

MaruutHoe TOJIE. OnHopoaHoe Hu

3HaTh TOHATHE:

MarHutHoe none. OmneiT  OpcTena. ‘ §42,
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HEOJTHOPOJHOE MarHUTHOE TOJIE. BsanMonelicTBue MarHuTOB. 43,ynip.33
56 | I'papuueckoe wum3oOpakeHue MarHUTHOTO | [IOHMMAaTh CTPYKTYpY MarHWTHOTO IOJIA, YMETh OOBACHATH Ha | §42, 43,
TI0JIS1. npuMepax rpaduKkoB U PHCYHKOB. ynp.34
57 HanpaBnenune toka u HampasineHue JuHui | [IOHUMaTh CTPYKTYpY MarHuTHOTO TOJIA, YMETh OOBACHATH Ha | §44,
€ro MarHUTHOTO TOJIA. npuMepax. ymp.35
58 OOHapyXeHHe MarHMUTHOTO TIOJIA 10 €ro | 3HaTh cuiy Ammepa, OObICHATh GU3HIECKUN CMBICIL. §45,
JEUCTBUIO Ha 3JIeKTpuueckuid Tok. IlpaBuiio yp.36
JIEBOHM PYKH.
59 MarsHuTHBI IOTOK 3HATh MOHATHE «MAarHUTHBI MOTOK», HamucaTh (opmyny u | §47, 48
OOBSICHUTB.
60 SIBneHue EKTPOMArHUTHON UHAYKIINH. 3HaTh NOHATHUS: AJIEKTPOMAarHWTHAas WHIYKUHUS, caMOUMHAyKuus, | §48, 49,
npaBmio Jlenna, Hanucats GOpPMyNy U OOBICHUTS. 50,
ynp.39,
40,41
61 CamouHIyKIus 3HATh OHATHS: «CAMOUHTYKIIHSI
62 | Jlaboparopnass pabGora Ned «M3ydenuwe | 3HATH  TIOHSATHE «IJICKTPOMArHUTHAS WMHIAYKIWA», TEexXHHUKY | [loBTOpeH
SIBJIGHUSL 3JIEKTPOMArHUTHOW MHAYKLIUK» 0€30MMacHOCTH IPH paboTe C AIEKTponpudopamMu. ue Teopuu
63 | [lomydyeHne mNEPEeMEHHOTO SIEKTPHUUECKOro | 3HATh CMOCOObI TOMYYEHHUS AJIEKTPUYECKOro ToKa, mpuHImm | §51,
Toka. Tpancdopmarop. neiicTBus TpaHcopmaTopa. YMeTb OObSICHUTb. ynp.42
64 | DiekTpoMarHuTHOE noje. | 3HaTh TOHATUE  <QJIEKTPOMAarHUTHOE IIOJIE» W YCJIOBHs e€ro | §52,
DNeKTPOMarHUTHbIE BOJIHBI CYLIECTBOBAHHS. ynp.43
IMonumaTh MexaHU3M BO3HUKHOBEHUS AJIEKTPOMArHUTHBIX BOJH. | §53,
3HaTh 3aBHCHUMOCTh CBOWCTB W3JIYYEHHUH OT WUX [UIMHBIL, | yrp.44
MIPUBOJIUTH TIPHMEPBL
65 | Konnencarop ITonnMaTh MEXaHU3M HAaKOIUICHUS 3apsja B KOHJIEHCATOPe §54
66 | KosnebarenbHblit KOHTYP. [Tonyuenue | [loHMMaTh MEXaHW3M  BO3HMKHOBEHHS  AJIEKTPOMAarHUTHBIX | §55
3JIEKTPOMArHUTHBIX KoJleOaHUH Kosie0aHuin
67 [IpuHnnmne! pagnocsssu u TB IHonumare MexaHu3M paguocsssu u TB §56
68 DJIEKTpOMAarHuTHAas MPUPOJia CBETA. 3HaTh HCTOPUYECKOE Pa3BUTHUE B3MIISII0B HA IPUPOTY CBETA. §58
69 IIpenomiienue ceera 3HaTBh MEXAaHU3M NPEIOMIICHUS. §59
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70 Hucnepcus ceera. [[Bera Te. IMoHuMAaTh MEXaHU3M JUCTIEPCHH §60

71 THUIBI CIEKTPOB JIEKTPOMArHUTHBIX BOJIH 3HAaTBh UCTOPUYECKOE Pa3BUTHE B3IJIA0B HAa IPUPOY CBETA. §58

72 | BausiHMe 3JIEKTPOMArHUTHBIX W3JYyYeHUH Ha | 3HATH BIUSHHE OJIIEKTPOMArHUTHBIX U3Iy4eHUH Ha skuBble | KoHCHekT
KUBBIE OPTraHU3MBI OpraHU3MBbI
[ToBTOpenne u oO6oOuieHne MmaTepuana Mo | YMeThb pemarh 3afauu no teme «CtpoeHue atoma u atomHoro | [ToBTopen

73 TemMe «DJIEKTPOMArHUTHOE MoJIE. | Anpay. W€ TEOpUHU
DNEKTPOMArHUTHEIE KOJICOAHUS U BOJIHBD)

74 KontponbHast pabota Ne 4 mno Teme | YMeThb NpUMEHAThH MOJIYYEHHBIE 3HAHUS U yMeHuUs npu pemieHuu | [loBTopen
«DNEKTPOMAarHUTHOE moJie. | 3a/1ad. ue TeOpuu
DNEeKTPOMarHUTHbIE KOJIEOAHUS U BOJHBD)

CrtpoeHue aTomMa n aTOMHOr0 siipa. Mcnosib30Banmne 3Heprum aToMHbIX siep (20 yacos)

75 PannoakTuBHOCTH KaK CBUJICTEILCTBO | 3HATH MPUPOTY anbda-, OeTa-, raMMa-ITyqei. §65
CJIOKHOT'O CTPOEHUS aToMa.

76 Monenu aromoB. OneiT Pesepdopra. 3HaTh cTpoeHue aroma 1o Pesepdopay, mokasaTh Ha MOJICTISX. §66

77 | PanuoakTuBHBIE TpPEBpAIICHUS AaTOMHBIX | 3HATH MPUPOAY PAAHMOAKTUBHOIO PACIaa U €ro 3aKOHOMEPHOCTH. | §67,
saep. yop.51

78 | DKcriepUMEHTaIbHbIE METO/bl UCCIIEAOBAaHUS | 3HATh COBPEMEHHBIE METO/bl OOHApY>KEHHMsI U HUccleAoBaHUs | §68
YaCTHIL. 3apsDKEHHBIX YaCTHUI U AJIEpHBIX NTPEBpAIEHUI.

79 OTKpbITHE IPOTOHA U HEUTPOHA 3HAaTh UCTOPUIO OTKPBITHSI IPOTOHA U HEHTPOHA. § 69, 70

80 CocraB aroMmHoro siapa. MaccoBoe 4YuCIO. | 3HATBH CTPOCHHE sI/Ipa aTOMa, MOJICIIH. §71,
3aps10BO€ YUCIIO. ynp.53

81- | Pemenne 3amau «CocTtaB aTOMHOro sapa. | YMers pemarh 3anaun «CocraB aToMHOro sapa. MaccoBoe | 3agaun B

83 | MaccoBoe uncio. 3aps10BO€ YUCIIO» YHCI0. 3apsI0BOE YUCIION. TeTpaau

84 | UzoTomsr. 3HATh MOHATHE «IIPOYHOCTH ATOMHBIX SITIEP. Koncmekr

85 Anbda- u 6eta- pacnaz. [IpaBmio cmemeHus. | 3HATh MPABUIO CMENICHHS alib(a- 1 0eTa- pacrma. §71,

3aJaud = B
TeTpaan

86 | Pemenue 3amau «Anbda- um Oera- pacmaia. | YMeTh pemiath 3a7aud Ha «Ajbda- u Oera- pacnaz. IlpaBuno | 3agaun B

[TpaBuso cmeneHus» CMELICHUS» TeTpaau
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87 Anepupie cwibl. OHeprus cBs3u. Jledekt | 3HaTh npupomy SAEpHBIX cui, (Gopmyny SHepruum cBsizm U | §73,
Macc. bopmyny nedekra macc. ynp.54

88 | Pemenne 3amau «OHepruio cBs3M, AeeKT | YMeTh pemaTh 3a7aud Ha HAXOXKACHUE SHEPTUU CBS3M M JedekTa | 3agaun B
Maccy Macc. TeTpaau

89 Henenue snep IMonumaTh MEXaHU3M JEICHUS SIIep ypaHa. §74, 75
ypaHa. LlenHble siiepHbIe peaKkiuu.

90 S nepHbiit peakTop. [IpeoOpazoBanue | 3HATH YCTPOUCTBO SAIEPHOTO PEAKTOPA. §76
BHYTPEHHEH SHEPTHH SJEP B AIEKTPHUUECKYIO
SHEPTHUIO.

91 | Jlabopatopuast pabora Ne 5. «M3yuenue | [IppoOpereHre HABBIKOB MPHU padOTe C 00OPYTOBAHUEM. [ToBTOpEeH
neleHus suep ypama 1o Qororpadusm ue Teopuu
TPEKOBY.

92 TepmosinepHas peaxiusi. AtomHas | 3HATh YCJIOBUSA NPOTEKaHUs, MpUMEHEHUe TepmosaepHoit | §77, 79
SHEPreTHKA. peaxuuu, MIPEeUMYIIeCTBa u HEJ0CTaTK! aTOMHBIX

3JIEKTPOCTAHIUH.

93 buonornueckoe neicTBrE paaualuy. 3HaTh IIpaBWIIa 3aIUTHI OT PAJIMOAKTUBHBIX U3TYyUEHU. §78

94 | IloBropenne u o0Oo0OIIEHME MaTepuaia IO | YMeThb pemarh 3agauu 1o teme «CtpoeHue aroma u atomHoro | [loBTopen
Teme «CTpoeHue aToMa U aTOMHOTO Spay AIIpay. ue Teopuu

95 | KonrponbHas pabora Ne 5 «Ctpoenue atoma | YMeTb NPUMEHSTh NOJIYYeHHBIE 3HAHUS U yMeHUs npH pemeHuu | [loBTopen
Y aTOMHOTO sI/Ipay. 3ajad. ue TEOpUH

96 [loBTOopenne  «3akoHbl  JBWKeHUS  u | OO0OIIeHNE U crucTeMaTH3alus OJTyYeHHBIX 3HAaHUM. IToBTOpEH
B3aUMOJICHCTBHS» ue Teopuu

97 [loBTOopenne  «3akoHbl  JBWKeHUs  u | OO0OIIeHNe U crucTeMaTH3alus OJyYeHHBIX 3HAaHUM. IToBTOpEH
B3aUMOJICHCTBUS» ue TEOpUH

98 | IloBropenune «Mexanuueckue kojebGanuss u | O0oOIIeHNE U CUCTEMATH3alMs TOJyYEHHbBIX 3HAaHHUM. [ToBTOpeH
BOJIHBD» ue TEOpUH

99 [loBTOpenne  «nexkTpoMarHutHoe moje. | O6o01eHne U cucTeMaTH3aus MOJyYeHHBIX 3HAaHHH. IToBTOpEH
DeKTpOMarHuTHbIE KOJIeOaHUs U BOJIHBI» ue Teopuu

100 | IloBropenme «DnekTpomarHUTHOe ToJe. | OOOOIIEeHNE U CHCTEMAaTH3aIsl TIOTYIeHHBIX 3HAHUH. [ToBTOpEH
DNEeKTpOMarHuTHbIE KOJIEOAHUS U BOJIHBDY ue TeOpuu

101 | IloBropenue «Ctpoenue atomMa U aToMHOro | OG00IIEHNE U CHCTeMaTU3allusl TIOTYYEeHHBIX 3HAHUH. [ToBTOpeH
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AIpa» ue Teopun
102 | O6oOmieHre 1 cucTeMaTu3anys noxydeHHbx | O000IIeHre U cucTeMaTU3anus OTy4eHHBIX 3HAHUH. IToBTOpPEH
3HaHu. ITOroBbIid ypokK. He TEOPUU
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