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K OCHOBHOH 00pa3zoBaTeIbHOM porpamme
OCHOBHOT0 00111eT0 00pa3oBaHUs

(yrBepkaeHa npukasom ot 31.08.2021 Ne537- 0)

IlosicHuTeNbLHAA 3alIUCKA.

Pabouass mporpamma mo ¢usuke s 9 KiaccoB pa3paboTaHa Ha OCHOBE TpeOOBaHUU K
pe3ylbTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelIbHON MpOrpaMmbl OCHOBHOTO — OOILEro
o0Opa3oBaHus, Jlanremnacckoro TOPOZCKOTO MYHUIIUTIAIEHOTO aBTOHOMHOTO
obmeooOpazoBatenbHoro yupexiaenus «COILI Ne 1» na 2021-2022 y4eOHBIH, C ydeToM
IPUMEPHOM mporpamMmsl 1o ¢usuke u nporpamMmel «®Pusuka. 9 kmacey» //Pabovas mporpamma K
muann YMK A.B. ITlepsimikuna, E.M. I'ytauk. ®@usuka 7-9 kmaccel /H.B. ®unonosuy, E.M.
[I'yrauk. — M: Jlpoda, 2017. — C. 61-71

PaGouyasi nporpaMMa OpMeHTHPOBAHA HA YYEOHUKM:

[Meppimkua A.B. @u3nka 9 kinacc: yaeOHHUK 17151 0011e00pa3oBaTeIbHBIX opranu3amnmii /A.B.
[Tepwimkun. — M.: JIpoda, 2019

CornacHo yueOHOMY IUIaHy Ha u3ydeHue (HU3MKU B 9 Kjacce OTBOAMTCS 34aca B Hemeno, 105
4acoB B T'OJI.

I[lnanupyemMble pe3y/ibTaTbl OCBOCHHS Y4eOHOI0 NpeaMera
JIMYHOCTHBIE
1. CdopMupOBaHHOCTH OTBETCTBEHHOI'O OTHOIICHHUS K YYCHHIO; YBAXKUTEIHHOTO OTHOILIECHUS K
TPyAY, HAUIMYHE OIbITA YYaCTUS B COLIMATBHO 3HAYMMOM TPY/IE.
2. CchopMHUpOBaHHOCTH IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAyKHM W OOIISCCTBCHHOH TPAKTHKH, YYUTHIBAIOIIETO COIHAIBLHOE,
KYJBTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000Opa3nue COBPEMEHHOTO MHPA.

MeranpeamerHbie

Pezynamuenovie

1. YMeHue caMOCTOSTENbHO OMpEeNeNsaTh LeTH OO0y4YeHHs, CTaBUTh U (POPMYITUPOBATH HOBBIE
3a/1aud B y4eOe W TO3HABATEIbHOMN JESITEIPHOCTU, Pa3BUBaTh MOTHBBI MU MHTEPECHI CBOEH
MMO3HABATEIILHON JICSITSIbHOCTH.

2. YMeHHE CaMOCTOSITENBHO TUIAHMPOBATh IIyTH JOCTIDKCHHS IeJe, B TOM YHCIIe
anbTepHATHBHBIC, OCO3HAHHO BbIOWpaTh HambOonee HPGEKTUBHBIE CHOCOOBI pEIICHUS
y4eOHBIX U MMO3HABATEIHHBIX 33]1a4.

3. YMeHue COOTHOCUTh CBOM JACHCTBUS C IUIAHUPYEMBIMH pE3yJIbTATAMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JIEATEILHOCTH B MPOIECCE JOCTHKEHUS Pe3yJibTara, ONPEAesiaTh CIIOCOOBI
NEHCTBUII B paMKax NpPEUIOKEHHBIX YCIOBHM U TpeOOBaHMI, KOPPEKTUPOBATH CBOU
JIEUCTBUS B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTyal[UEH.

4. YMeHHwe OIICHMBATh MPABWIBHOCTh BBITIOMHEHHS Y4eOHOW 3amaud, COOCTBEHHBIC
BO3MOKHOCTH €€ PelICHUSI.

Ilo3naseamenvhole

1. YMmenue omnpenensiTh TOHSATHSA, CO37aBaTh OOOOIICHUS, YCTaHABIMBATH aHAJOTHH,
KIACCU(UIIUPOBATh, CAMOCTOSITENILHO  BBIOMpATh  OCHOBaHUS W KPUTEpUU  JUIA
KJaccu(uKkanuy, yCTaHABIMBATh TNPUIMHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH JIOTHUYECKOE
paccykIeHue, yMo3akiioueHue (MHAYKTHBHOE, AENyKTUBHOE, IO aHaJOTHH) W JeJaTh
BBIBOJIBI.

2. VYMeHHe co3laBaTh, MPUMEHATh U MPeoOpa30BBIBATH 3HAKK U CUMBOIIBI, MOJEIH U CXEMBI
JUIS pelIeHHs] y49eOHBIX M TIO3HaBaTENbHBIX 3a1ad. OOydarommiicss CMOXET: 0003HavaTh
CUMBOJIOM M 3HAKOM TMPEAMET W/WIH SBIICHUE; OINPEACTATh JIOTUYECKUE CBS3H MEXKIY
npeAMETaMHu W/WIIN SIBICHUSMH, 0003HAYaTh JaHHBIC JJOTHYECKHE CBS3H C TTOMOIIBIO 3HAKOB



B CXEMe€; cOo37aBaTh aOCTPAKTHBIA WM PEaNbHbIH 00pa3 MpeaMeTa /WK SBJICHUS; CTPOUTH
MOJIeTIb/CXeMy Ha OCHOBE YCIOBHH 3amaud W/WiM crocoba ee pelieHus; Co37aBaTh
BepOaJIbHbIC, BEIICCTBCHHBIC W WH(POPMAIMOHHBIC MOJICIN C BBIJICICHHUEM CYIIECTBEHHBIX
XapaKTePUCTHK OOBEKTAa ISl OMPEISICHHUS CIoco0a pelleHUs 3aJayd B COOTBETCTBHH C
CUTyalMel; mpeoOpa3oBbIBATh MOJEIM C [ENbI0  BBISBICHUS OOMIMX  3aKOHOB,
OTPEACISAIONINX JAHHYIO TPEAMETHYIO O00JIaCTh; TEPEBOANTH CIIOXHYIO IO COCTaBY
(MHOTOACTIEKTHY0) HH(pOpMaIKIO 13 Tpadudeckoro win GopMaaIn30BaHHOTO (CHMBOJIBHOTO)
MIPEJICTABJICHHS B TEKCTOBOE, U HA00OPOT;

Kommynukamuenbte

1.

YmMmeHue OpPraHru30BbIBATDH yqe6Hoe COTPYAHHYECTBO KU COBMECTHYIO OCATCIBHOCTH C
YUUTCIIEM U CBCPCTHUKAMU, pa6OTaTL HHIAWBUAYAJIBHO U B I'PYIIIIC

2. OOy4armHics CMOXKET: ONPEACIIATh BO3MOKHBIC POJIM B COBMECTHOU JIEATEILHOCTH; UTPATh
OTIpE/ICICHHYI0 POJb B COBMECTHOM MACSITENHHOCTH; TMPUHUMAThH MO3UIUI0 COOCCEeTHUKA,
MOHUMAs TO3MIMIO0 JIPYroro, pa3jiuvyarh B €ro peyd: MHEHHE (TOYKYy 3pEHHs),
JI0Ka3aTe’IbCTBO (ApryMEHTHI), (DaKThI; THIIOTE3bI, aKCHOMBI, TEOPHH;

IIpeameTHbIE

Yuenux nayuumca:

coOmoaTh mpaBwiIa 0€30MacHOCTH W OXpaHbl Tpylna MpH padboTe C Yy4eOHBIM H
1a060paTOPHBIM 000PYI0BaHHEM;

NOHMMATh CMBICTT OCHOBHBIX (M3MUYECKHX TEPMUHOB: (U3UYECKOE TeJo, (QHU3HYECcKoe
sIBTICHHUE, (PU3UYECKasi BEIIMYMHA, CTUHHUIIBI H3MEPEHUS;

pacro3HaBaTh IPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU TMOMOUIM (U3NIECKUX METOIOB;
AQHAJIM3UPOBATh OTJENBHBIC JTambl MPOBEJICHUS HCCICIOBAHUN ¥ HMHTEPHPETHPOBATH
pe3yIbTaThl HAOIIOCHUN 1 OTIBITOB;

CTaBHUTH OIBITHI TI0 MCCIIEOBAHUIO (PM3UUECKUX SIBICHUHN MM (PU3NYECKUX CBOWCTB Tel 0e3
UCIIOJIb30BAHUSL TPSAMBIX HW3MEpPEHMH; TpU 3TOM (HOpMYIHMpOBaTh IpodIeMy/3amady
y4e0HOro HSKCHEpHUMEHTa; coOUpaTh YCTAaHOBKY U3 TPEUIOKEHHOTO 000pYJOBaHMUS;
IPOBOJUTH OMBIT U (POPMYIUPOBATH BBIBOIBI.

[Tpumeuanue. Ilpu npoBeneHnn uccaenoBaHus PU3NIECKUX SIBICHUN U3MEpPUTENIbHbIE TPUOOPHI
UCTONB3YIOTCS JIMIIb KaK JaTYUKH U3MEpeHUs (U3NYECKUX BEJIWYMH. 3allUCH TMOKa3aHUM
IPSIMBIX U3MEPEHUN B ATOM Cllydae He Tpedyercs;

MOHMMATh POJIb KCIIEPUMEHTA B MOJIyYEHUH Hay4YHOUH HH(OpManuy;

IPOBOAMTH IMpPSIMbIE U3MEPEHUS GU3NUYECKUX BEIMYMH: BPEMs, PACCTOSTHUE, paAUallMOHHBIN
¢oH (Cc NCHOIB30BAHUEM JJO3UMETPA); TIPU 3TOM BBHIOUPATh ONTUMANIBHBIN CIIOCO0 U3MEpPEHHS
Y UCITOJIB30BaTh IIPOCTEHUIINE METO/IbI OLICHKN ITOTPENIHOCTEH N3MEPEHU;

MPOBOAMTDH UCCIIEOBAHUE 3aBUCUMOCTEN (PU3NUYECKUX BEIMYMH C UCIOJB30BaHUEM TNPSAMBIX
M3MEPEHMI: MpU ATOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATh pe3yJbTAaThl MOTYyYECHHON
3aBUCUMOCTH (M3UUECKUX BEJIMYMH B BHJE TaOJUI M TpadUKOB, JeNaTh BBIBOABI I10
pe3ynbTaTaM UCCIICJOBAHMS;

MPOBOANTH KOCBEHHBIE H3MEPEHUsI (PU3NYECKHX BEJIUYMH: NPU BBHINOJHEHHUH H3MEPEHUN
cOOMpaTh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys MPEUI0KEHHOW HHCTPYKIIUHU, BBIYUCIISTD
3HAUYEHHE BEJIMYMHBI W AHAJIU3WPOBATh IOJNYYEHHBIE PE3YJIbTATBl C YYETOM 3aJaHHOU
TOYHOCTU U3MEPEHUIA;

AQHAJIM3UPOBATh CUTYallUM IIPAKTUKO-OPUEHTUPOBAHHOIO XAapaKTepa, Y3HaBaTb B HUX
NpOSIBIEHUE W3YYEHHBIX (U3MUECKUX SBICHUM WIM 3aKOHOMEPHOCTEM W MPUMEHSTH
UMEIOIIMECs 3HAHUS ISl UX OObACHEHMS;

MOHUMATh MPUHLUIIBI AEHCTBHS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOWUCTB, YCIOBUS MX
0€30MacHOr0 UCMOJIb30BaHUS B IOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh IPHU BBIOJHEHUU YYE€OHBIX 3a/Ja4 HAy4YHO MOMYJSPHYIO JHUTEpaTypy o
(bu3nUecKux SBICHUSX, CIPABOYHbIE MaTepHalibl, pecypchl IHTepHeTa.



Yuenux noJiyuyum 603MOINCHOCHb HAYUUMbCA.!

0CO3HABAMb YEHHOCHb HAYYHBIX UCCIe008AHUL, POJib PUIUKU 8 pACUIUPEeHUU NPeOdCAasieHul
00 oKpydCcarouem mupe u ee Kiad 8 yiyuuleHue Kauecmeda HCUsHu,

UCNONIBL306aMb  NpUeMbl NOCMPOEHUsT QUUYECKUX Mooelell, NOUCKa U GopMyIuposKu
00KA3aMenbCme 6bl08UHYMBIX UNOME3 U MeoPemUu4ecKux 66160008 HA OCHOBE IMNUPULECKU
VCMAHOBNIEHHbIX (PaKmoa,

CPABHUBAMb MOYHOCMb USMEPEHUSl PU3UUECKUX BelUYUH NO BeUYUHE UX OMHOCUMENbHOU
no2pewHOCmuY npu NPOBeOeHUU NPAMbIX USMEPEHUL,

CamocmosmenbHo NPo8OOUMb KOCBEHHblE USMEPEHUS U UCCIe008AHUS PUIUYECKUX BETUUUH C
UCNONIL30BAHUEM  DA3IUYHBIX CHOCO008 UBMepeHUs (QU3UYECKUX BelUyuH, GbloOUpamo
cpeocmea usmepeHus ¢ yuemom HeoOXo0UuMol moUHOCmU usmepeHull, 060CHO8bIBAMb 8b1O0D
cnocoba  uzmepeHus,  A0eK8AMHO20  NOCMABIEHHOU  3adaye, NPOBOOUMb  OYEHK)
00CMOBEPHOCMU NOTYYEHHBIX PE3VIbIMAMO8;

8OCHpUHUMAMb  UHGOpMaAYU0  QUIUYECKO20 — COOEPHCAHUA 8  HAYYHO-NONYIAPHOU
aumepamype u cpeocmeax MAaccosou UHGOpMayuy, KpUmuyecku OYeHUusamsv NOJYUEHH)IO
uHgopmayuro, aHaruUpys ee cooepicanue U OaHHvle 06 UCMOYHUKe UHGOPpMAYUU,
co30asamv COOCMEEHHble NUCbMEHHbIE U YCMHble COOOWEeHUs O (U3UYEeCKUX AGNeHUAX Ha
OCHOBe  HEeCKONbKUX  UCMOYHUKO8  UHOpMayuu,  CONpoBONCOamv  8bICHYNIEHUE
npezenmayueti, y4umuléds 0coOOeHHOCMU aAyOUMoOpULU C8ePCMHUKOS.

Mexannuyeckue siBJeHHs
Yuenux nayuumces:

pacrio3HaBaTb MEXaHWYECKHE SBJICHHUS M OOBACHATH HAa OCHOBE MMEIOUIMXCS 3HaHUN
OCHOBHBIE CBOWCTBA WJIM YCIOBUS IIPOTEKAHMUs DJTUX SBICHUI: pPABHOMEPHOE U
HEPAaBHOMEPHOE JBM)KEHHE, PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKCHUE,
OTHOCUTEJIBHOCTb MEXAaHWYECKOT0 JBMKEHMs, CBOOOJHOE NaJCHHE TeJl, PaBHOMEPHOE
JBIKCHHE II0 OKPYKHOCTH, HMHEpPLUS, B3aUMOJEHCTBHUE TEJI, PEAKTUBHOE JIBUIJKEHUE,
Kosie0aTesIbHOE IBUJKEHUE, PE30HAHC, BOJIHOBOE JIBUKEHHE (3BYK);

ONMCHIBATh WM3YUYCHHBIE CBONCTBA TEJ M MEXaHMUYECKUE SIBJICHUS, UCIONbB3Ys (U3HUYECKUe
BEJIMYMHBI: MyTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, MEepHOJl OOpalleHus, Macca Telna,
IUIOTHOCTh BEIECTBA, CWia (CHjla TSDKECTH, CWJIa YNPYTroCTH, CUja TPEHMs), AaBICHHUE,
UMIYJIbC Tella, KHHETHYeCKas JHeprusi, MOTeHIMAJbHAs SHEPIus, MexaHuyeckas padora,
MexaHuueckass MoiHocTh, KIIJ| mpu coBepumieHMH paboThl C MCMHOIB30BAHUEM IPOCTOTO
MeXaHHW3Ma, CUJla TPEHMs, aMIUIUTYyJa, MEepuoj] M 4YacToTa KoJeOaHWW, JUIMHA BOJHBI U
CKOpOCTB €€ paclpoCTpaHeHUs; IPH OMMCAHUU MPABUIBHO TPAKTOBaTh (PU3MUYECKHI CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS U €AMHUIIBI W3MEpPEHHUs, HaXOIHUTh (HOPMYIIbI,
CBSI3bIBAIOIME JIaHHYIO (HU3MUECKYIO BEIMYMHY C JPYTMMHU BEIMYMHAMH, BBIYMCIATDH
3HA4YCHHE (PU3MUECKOU BEITUYUHBI;

AQHAIN3UPOBATh CBOMCTBA TEJI, MEXaHUYECKHE SIBJICHUS U MPOLIECCHI, UCTIONb3Ysl (PU3NUECcKue
3aKOHBI: 3aKOH COXPAaHEHHMs DHEPrUHM, 3aKOH BCEMHUPHOIO TATOTCHMS, IMIPUHIIMII
CyNEpIIO3UINN CU (HaxoxaeHue paBHonericTByromei cwibl), I, II u 111 3akonsr HetoToHa,
3aKOH COXpaHEHUs UMITYJIbCa, IPU 3TOM Pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0
MaTE€MaTH4YECKOe BBIPAXKECHUE;

pa3ianyaTh OCHOBHbBIE NPU3HAKU M3YYEHHBIX (U3WYECKUX MOJENIel: MaTephalibHas TOYKa,
MHEpLUalIbHas CUCTEMA OTCUETA;

pewmiath 3a7ayd, HUCMONb3Yys (U3MUECKHE 3aKOHBI (3aKOH COXPAaHEHHWs] SHEPIUHU, 3aKOH
BCEMHUPHOI'O TATOTeHHUs, npuHIUN cynepnosuuuu cwui, I, 11 u III 3akonsl HeroToHa, 3aK0H
COXpaHEHMs HUMIYJbca,) U (HOPMYIBl, CBS3bIBAIOIIUME (PU3NUYECKUE BEJIWYMHBI (IYTh,
CKOpOCTb, YCKOPEHHE, Macca Tella, IUIOTHOCTh BEIECTBA, CUJA, JAaBJIEHHE, UMITYJIbC TEIa,
KUHETHYECKasl PHEprusi, NMOTEHIMaJbHas SHEPrus, MexaHudyeckas paboTa, MeXaHH4ecKas
motHocTh, KIIJ] mpocroro Mexanusma, cuiia TPEHUS CKOJIbKEHUS, KOAQ(ULUEHT TpeHus,



aMIUIUTY/Aa, TIEPUOJT U YacTOTa KojeOaHUM, JUTMHA BOJIHBI U CKOPOCTh €€ PaclpOCTPAHEHNUS):
HA OCHOBE aHaJM3a YCIIOBUS 3a/layM 3alUCBhIBATh KPATKOE YCIOBUE, BBIICTATH (DU3HUECKUE
BEJIMYMHBI, 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl €€ pEelIeHUsl, IPOBOAUTH PAaCyeThl U
OIICHUBATH PEAILHOCTb MOJIYYCHHOTO 3HAYCHHS (PH3NICCKON BEITMYUHBI.

Vuenux noJiyuyum 603MOIICHOCHb HAYUUMbCA.!

UCNONB308AMb 3HAHUSL O MEXAHUYECKUX SABIIEHUAX 8 NOBCEOHEBHOU JHCUSHU OISl 0DecneyeHUs.
bezonacHocmu npu odpaweHuu ¢ npudbOpamMu U MEeXHUYeCKUMU YCmpoucmeamu, Ois
COXpaHeHus: 300p06bs U COONOOEHUS HOPM IKOJIO2UYECKO20 NO0BeOeHUs 6 OKpydcaloujell
cpede; NpusOOUMb NPUMEPbl  NPAKMUYECKO20 UCHONb306AHUSL  (DUUYECKUX 3HAHUL O
MEXAHUYECKUX AGNEHUAX U PUULECKUX 3AKOHAX, NPUMEPbI UCNONb308AHUSL 80300HOBIAEMbIX
UCMOYHUKO8 — DHepeUul;,  9KOJIO2UYECKUX  NOCIeOCMEUll  UCCIeO008AHUSL  KOCMUYECKO2O
NPOCMPAHCM8;

PA3Iuuams 2paHuybl NPUMEHUMOCMU PU3UYECKUX 3AKOHO8, NOHUMAMb 6Ce0Owull xapakxmep
@DYHOAMEHMAbHBIX 3AKOHO8 (3AKOH COXPAHEHUSI MEXAHUYECKOU SHepeUuU, 3aKOH COXPAHEHUS!
UMNYNIbCA, 3aKOH BCEMUPHO20 MALOMEHUS) U O0SPAHUYEHHOCMb UCHONb308AHUS YACTIHBIX
3axono8 (3axou I'yka, Apxumeda u op.);

Haxooums a0eK8amHyio npeoylodHCeHHOol 3a0ade hu3uyecKyro Mooeis, papeulams npodiemy
KAK HAa OCHOBE UMEIOWUXCS 3HAHUL NO MeXAaHUuKe C UCHOIb308AHUEM MAmeMamuyecKoo
annapama, max u npu NOMowu Memooo8 OYeHKU.

BJIGKTqueCKHe U MAarHuTHbBIC SIBJICHUSA
Yuenuk HAydyumcs.:

pacro3HaBaTh 3JIEKTPOMATHUTHBIC SBJICHUS M OOBSICHATH Ha OCHOBE HMMCIOIIMXCS 3HAHUI
OCHOBHBIE CBOICTBa WJIH YCII0BUs TMPOTCKAHUA OTHX SIBJICHUU: QJICKTpHU3auusa TCI,
B3aUMOJICHCTBUE 3apsiIOB, JJIEKTPUYECKUN TOK M €ro JeHCTBUA (TEIUIOBOE, XUMHUYECKOE,
MaFHI/ITHoe), B3aHMOI[efICTBHe MarduToB, QJICKTpOMAarduTHas HUHIOYKIUS, HeﬁCTBHe
MarHMTHOTO IOJISi HAa TPOBOJHUK C TOKOM M Ha JABHXKYIIYIOCS 3apsHKEHHYIO YacTHILY,
HeﬁCTBHe QJICKTPHUYCCKOI'0 IIOJA Ha 3apsOKCHHYHO 4YaCTUly, 3JICKTPOMArHWTHBIC BOJIHBIL,
NPSIMOJIMHEHHOE PAacCIpOCTPAaHEHHE CBETa, OTPAKCHUE U TPEJIOMIICHHUE CBETa, JUCIICPCHUS
CBeTa;

UCIIOIb30BaTh ONTHYECKHE CXEMBI JUIS TMOCTPOCHHUS HM300pakKeHHWH B TUIOCKOM 3epKajie U
coOuparoIe J1H3E;

NPUBOJUTh  TPUMEPBI  MPAKTUYECKOTO  HCIOJIb30BaHUS  (DU3UYECKUX  3HAHUH O
SJICKTPOMArHUTHBIX SABJICHUSAX

Yuenux NOJIYYUm 603MOANCHOCNMb HAYUUMbCA.

UCNONL306aMb  3HAHUSL 00 2NEKMPOMACHUMHBIX SGICHUAX 6 NOBCEOHEBHOU JICUHU OIS
obecneyeHuss  be3onacHocmu  npu  obpawjenuu ¢ npubopamu U - MeXHUYeCKUMU
yempotcmeamu, Osi COXPAHEHUsE 300P06bst U COONI0OEHUSL HOPM IKOJIOSUYECKO20 NOBCOCHUS.
8 OKpyrcarowell cpeoe;

NPUBOOUMb NPUMEPLL BIUAHUS DNEKMPOMASHUMHBIX U3TYYEHUL HA JHCUBbIE OPSAHUSMYL,
Paziuuams epaHuybl NPUMEHUMOCIU PU3UYECKUX 3AKOHO8, NOHUMAMb 8Ce00wull xapakxmep
@dyHOamenmanbHLIX ~ 3aKOHO8  (3AKOH  COXPAHEeHUsi  JJIeKmMpuyecko2o  3apsoa) u
02PAHUYEHHOCMb UCNONIL30BAHUA YACMHBIX 3aKOH08 (3akon Oma 01a yuacmka yenu, 3aKoH
IDicoyna-Jlenya u op.),

UCNONb308aMb  NpUEMbl NOCMPOEHUs (u3uyecKux modenetl, NOUCKa U @OOopmMyIupoKu
00KA3aMenbCme 8bl08UHYMBIX SUNOME3 U MeoPemU4ecKux 6bl60008 HA OCHOBE IMNUPUYECKU
YCMAHOBNIEHHBIX (haKmos,

HAXo00Uums a0eK8amuyIo npeoioHCeHHOU 3a0aue YuzuiecKyro Mooeib, papeuams npooiemy
KAK HA OCHOB8E UMENOWUXCS 3HAHUL 00 21eKMPOMASHUMHBIX AGNEHUAX C UCNONb308AHUEM
MamemMamuyeckoeo annapama, max u npyu NOMouu Memooo8 OYeHKuU.

KBanToBbIC IBJICHUA
Yuenux nayuumcs:



pacrio3HaBaTh KBAaHTOBBIC SIBICHUS U OOBSICHATH HA OCHOBE MMEIOLIMXCS 3HAHHIH OCHOBHBIE
CBOMCTBA WJIM YCIOBHS IPOTEKAaHUs OJTUX SBICHUN: €CTECTBEHHAs M HCKYCCTBCHHas
PalMOaKTUBHOCTb, O-, - U Y-U3Iy4EeHUs, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa U3IyUYeHUs
aToMa;

OIKCHIBATh W3YYEHHBIC KBAHTOBHIC SIBICHUS, MCIONB3Ysl (PU3NYECKHE BEITMUYMHBI: MAaCCOBOE
YHCIIO, 3apsAJOBOE€ 4YHCIO, IEpUOJ Iojlypacmnajga, 3Heprus (OTOHOB; NPU ONUCAHUHU
NPaBUIBHO TPAKTOBaTh (PM3MYECKUH CMBICI HCIIONB3YEMbIX BEIHYMH, UX OOO3HAYCHUS U
€IMHULBI U3MEPEHUS; HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUMHY C
JIPYTUMH BeTUYMHAMH, BEIYUCIATH 3HAUCHHE (PU3NIECKOIN BETMUNHBL;

aHATM3UPOBATh KBAHTOBBIC SIBJICHUS, UCTIONB3Ys (PU3MUECKUE 3aKOHBI M TOCTYJIATHL: 3aKOH
COXpaHEHUs DHEPIHM, 3aKOH COXPAHEHUSA DIIEKTPUYECKOro 3apsia, 3aKOH COXpaHCHUs
MacCOBOI'O YHMCJA, 3aKOHOMEPHOCTH M3JIyYEHUs M IOTJIOLIECHHs CBETAa aTOMOM, IIPU 3TOM
pas3InyaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA U €r0 MaTEMAaTHUECKOE BbIPAXKEHUE;
pa3iany4aTh OCHOBHBIEC IIPU3HAKY IUIAHETAPHON MOJEIN aTOMA, HYyKJIOHHON MOJIENIH aTOMHOTO
A1pa;

IIPUBOAUTH IIPUMEpBHl IPOSIBICHUS B MPUPOJE U INPAKTUYECKOTO MCIOJIb30BAHUA
pPaZMoOaKTUBHOCTH, SIAEPHBIX U TEPMOSACPHBIX PEAKIMM, CIEKTPAIILHOTO aHAIN3A.

Yuenux noiyuyum 603MOIHCHOCHIb HAYYUMbCA.!

UCNONIb3068AMb NOJYUEHHbIE 3HAHUSL 8 NOBCEOHEBHOLL JICUZHU NPU 0Opaweruu ¢ npubopamu u
MEXHUYECKUMU  YCMPOUCMEAMU  (CHeMYUK UOHUUPYIOWUX —yacmuy, o0o3umemp), OJis
COXpaHeHUust 300p08bsi U COONOOEHUsT HOPM IKOJOSUHEeCK020 NOBeOeHUsl 8 OKpycalouel
cpeoe;

COOMHOCUMb IHEPSUIO C8A3U AMOMHBIX S10ep ¢ 0eDEeKmoMm MACChl;

NPUBOOUMb NPUMEPbL  GIUAHUSL  PAOUOAKMUBHBIX UIVUEHUNl HA  JICUBbIE  OP2AHUMbL,
NOHUMAMb NPUHYUN OCLlCMBUsL O03UMEMPA U PA3IUYAMb YCI08USL €20 UCNOIb308AHUS,
HOHUMAamMb  IKOJI02UYecKue npoobiemvl, BOZHUKAIOWUEe NPU UCNOIb30BAHUU  AMOMHBIX
INEKMPOCMAHYUL, U NYMU peutenus Smux npoosem, NepcneKmuebl UCNOIb308AHUSL
VAPABAAEMO20 MEPMOSOEPHO20 CUHME.

DJIeMeHThI ACTPOHOMMHU
Yuenux Haydyumcs:

IMOHUMATDh pa3JINvYud MCKIY FeHHOHeHTqueCKOﬁ 151 FeOHeHTqueCKOﬁ CUCTCMaMU MHpPaA;

Yuenux nOJIyuyum 603MOINCHOCHIb HAYHUUMbCA!

VKA3vleams obwue ceoucmea U Omauyus NiaHem 3eMHOU SPYnnvl U NIAHeMm-2USaHmOos,;
manvix men ConHeuHou cucmemvl U OONbWUX NIAHem, NOJIb308AMbCA KAPMOU 36e30H020
Heba npu HabIOeHUsX 36e30H020 Heba;

PA3Iuuams OCHOBHble XapaKmepucmuKky 36e30 (pasmep, yeem, memnepamypa) cOOmHOCUmMs
yeem 36e30bl C ee MmeMnepamypol;

paznuiams 2unome3svl 0 npoucxodxicoenuu ConHeuHol cucmemsi.



Conep:xanue TeM y4eOHOIo npeamMera
3aKoHBI B3aMMOCICTBUS M IBHKEHHUS TeJl

Onucanue nBwxkeHusa. MarepuanpHas TOYKAa Kak MoJenb Tena. Kpurepum 3ameHsl Tena
MaTepuaibHoi Toukoi. IloctymarensHoe paBmwxkeHue. Cucrema otcuera. Ilepemerienue.
Pa3znuune Mexay NOHATHAMHU «IIyTb» U «IepeMenicHre». HaxoxxieHue KoopArHaThl Teja 110 €ro
HAYyaJbHOM KOOpAMHAaTE M NpPOEKUMH BekTopa nepemeuieHus. llepememenue npu
IPSIMOJIMHEMHOM PAaBHOMEPHOM JIBW)KCHHH. lIpsAMOJIMHENHOE pPaBHOYCKOPEHHOE IBU)KCHHE.
MrHoBeHHas ckopocTh. Y ckopeHue. CKOpOCTb MPSAMOJIMHEHHOTO paBHOYCKOPEHHOI'O JBUKECHHUS.
I'pagux ckopoctu. Ilepememienne npu NOPSIMOJMHEHHOM pPABHOYCKOPEHHOM JBHMKEHHH.
3aKOHOMEPHOCTH, MPHUCYIIUE MPSIMOJIMHEHHOMY paBHOYCKOPEHHOMY JIBUKECHHUIO 0€3 HayalbHOM
CKOpOCTH. OTHOCHUTEIBHOCTh TPAEKTOPUH, IIEPEMEILEHNUS, IIyTH, CKOpOcTHU. ['eoneHTpryeckas u
reJINOLIEHTpUYECKass cucreMbl wMupa. IlpuumHa cmeHbl JHA W Houn Ha 3emie (B
reJIMOLEHTPUYECKOM cucteme).

[TpyunHBl IBUKEHUS C TOUKH 3pEHUs] APUCTOTENS U €ro InocijenoBareiel. 3aKOH MHEPLMH.
ITepsriii 3akoH HproToHa. MHepumanbHble cuctemMbl otcuera. Bropoit 3akon Hetorona. Tperuii
3akoH Hreiorona. CBoOomHOe mazeHue Tel. YCKOpeHue cBoOoaHoro mnajaeHus. [lagenue ten B
BO3JyX€ M Pa3peKEHHOM IIPOCTPAHCTBE. YMEHBIICHHE MOIYJs1 BEKTOpa CKOPOCTH IIpU
IIPOTUBOINOJIOKHOM HAIIPaBJIEHUHU BEKTOPOB HAa4YallbHOM CKOPOCTH U YCKOpPEHHUS CBOOOJIHOIO
naaeHus. HesecomocTs.

3aKOH BCEMHMPHOTO TATOTEHUS U YCIOBHS €ro NIPUMEHUMOCTH. ['paBUTallMOHHAs TOCTOSTHHASL.
YckopeHue cBOOOIHOTO NajieHUs Ha 3eMJie U APYruX HeOeCcHBIX Telnax. 3aBUCUMOCTb YCKOPEHHUS
CBOOOJHOIO MaJIeHUs OT IIMPOTHI MECTa U BbICOTHI Haj 3emuield. Cuna ynpyroctu. 3akoH I'yka.
Cuna tpenus. Buasl TpeHUs: TpeHHE IOKOS, TPEHHE CKOJIBXKECHMsI, TpeHue kaueHus. Popmyia
JUIsL  pacueTa CHJIbI TPEHHUS CKOJbXeHus. [Ipumepbl IM0JIE3HOrO MPOSIBICHUSI TPEHUS.
[TpsimonuHEHOE ¥ KPUBOJIMHEWHOE IBYKECHHE. J[BUJKEHUE Teja M0 OKPYKHOCTH C IIOCTOSTHHON
10 MOJYJIIO CKOpOCThIO. LleHTpocTpemuTenbHoe yckopeHue. MIcKycCcTBEHHbIE CIYTHUKU 3EMIIH.
ITepBast KocMHUYECKask CKOPOCTb.

Umnynec Tena. 3aMkHyTas cucreMa Teld. V3MeHeHHe MMIyJlbCOB Tel TMpU  HUX
B3aMMOJECHCTBUM. 3aKOH COXpaHeHus wumnyiabca. CyIHOCT U IPUMEPHl PEAKTUBHOTO
nBrkeHus. HasHaueHue, KOHCTPYKIMS M TNPUHIMUI JEHCTBUS pakeTbl. MHOrocTyneH4yaThle
paketbl. Pabora cuibl. PaboTta cuibl TspKeCTH M cuiibl ynpyroctd. [loTeHiuanbHast SHEprHsl.
[TorenuunanbHas 3Heprus ynpyrojaedopmupoBanHoro tena. Knneruueckas sneprus. Teopema o0
M3MEHEHNU KHHETUYECKON PHEPIUH. 3aKOH COXPAaHEHHSI MEXaHUYECKON DHEPIHUH.
Mexanu4yeckue Kojae0aHUs U BOJHBbI. 3BYK

[Tpumepsr  koneOaTenpHOro JABMKeHUSA. OOmuMe uepTbl pa3HOOOpa3HBIX KoJeOaHW.
Junamuka koseOaHM TOPU3OHTAIBHOIO MPYKUHHOTO MasiTHUKAa. CBOOOAHBIE KOJEeOaHMS,
KoJsiebaTebHble CUCTEMBI, MasTHUK. Beln4YuHbI, XapakTepu3yolue KojedaTeabHoe JIBUKEHUE:
aMIUINTY/Aa, TIEpUO/JI, YacToTa, (ha3a KosebaHuil. 3aBUCUMOCTh MEPHOJia U YAaCTOThl MasiTHUKA OT
JUIMHBI ero HUTH. ["apMoHndeckue konedaHus.

[IpeBparieHrie MeXaHMYECKOW OSHEpPruum KojeOaTelNbHOW CHUCTEMBl BO BHYTPEHHIOIO.
3aryxatomue Konebanus. BeiHyX1eHHbIe KojeOaHus. YacToTa yCTaHOBUBIIMXCS BBIHYKJICHHBIX
KoieOaHui. YcIoBUS HAcTyIUIeHHS M (PU3MYecKas CYIIHOCTh SIBJICHUS pe30HaHca. YueT
pe30HaHCa B IIPAKTHKE.

MexaHu3M pacrpocTpaHeHus yIpyrux kosiebanuil. Mexanmdeckue BOJIHBL. [lomepeunsie u
IPO/IOJIbHBIE YIIPYTHe BOJHBI B TBEPABIX, KUAKUX M Ta3000pa3HbIX Cpeaax. XapaKTepUCTUKU
BOJIH: CKOPOCTb, JIMHA BOJHBI, YaCTOTa, MepuoJl KojaebaHui. CBA3b MEXKIY STUMU BETUYUHAMHU.
Hcrounnku 3Byka — Tena, koseOmommecs ¢ vactotod 16 I'm — 20 kI'm. YnerpasByk u
nH(ppa3ByK. DXo0JIoKaus. 3aBUCUMOCTh BBICOTBHI 3BYKa OT YacTOThI, a TPOMKOCTH 3ByKa — OT
aMIUTUTYAbl KoJeOaHUW M HEKOTOpBIX Apyrux npuuuH. TemOp 3Byka. Hammume cpempr —
HEoOXOUMOE YyCIIOBUE pacrpocTpaHeHusl 3Byka. CKOpocTh 3ByKa B pa3JIMYHBIX Cpenax.
OtpakeHue 3ByKa. IX0. 3ByKOBOIl pe30HaHC.

DJIeKTPOMArHuTHOE 1oJie



Wcrounnkn marautHoro moss. ['unoreza Amnepa. ['padudeckoe n3o0pakeHrne MarHUTHOTO
noJis. JIuHuM HEOAHOPOJHOTO M OJHOPOJHOTO MAarHUTHOIO mojs. CBA3b HallpaBlICHUs JIMHUN
MarHUTHOTO TOJsl TOKa C HamlpaBlieHHEM TOKa B npoBojHuke. [IpaBuino Oypasuuka. [IpaBuio
IIpaBOM pyKU I cojieHouza. JleMCTBME MAarHUTHOrO IIOJIA Ha IPOBOJAHMK C TOKOM M Ha
JBIKYIIYIOCS 3apsDKeHHYR0 vactully. IlpaBuno neBoil pyku. MHAYKIMS MarHUTHOro MOJS.
Mopaynbp BekTOpa MAarHUTHOM WHAYKIUU. JIMHUM MarHUTHOM HWHIYKUUUA. 3aBUCHUMOCTH
MarHUTHOTO NOTOKA, MPOHU3BIBAOIIETO IUIOMIA/lb KOHTYpPa, OT IUIOLAAN KOHTYpa, OpUEHTALUN
IJIOCKOCTH KOHTYpa II0 OTHOLIEHUIO K JIMHUSAM MAarHUTHOM MHIYKLIUU U OT MOJIYJIsI BEKTOpa
MarHUTHOM MHAYKIMM MarHutHoro mnoisid. Onbeitel @Papanes. [lpuumHa BO3HUKHOBEHUS
MHAYKIMOHHOrO ToKa. OmnpeneneHue SBICHUS AJIEKTPOMArHUTHOW MHAYKUMU. TexHHuYecKoe
IIPUMEHEHUE SBJIICHHUS. BO3HMKHOBEHHME MHIAYKIMOHHOIO TOKa B AJIIOMHUHHUEBOM KOJIbLIE IpU
MU3MEHEHUHU MPOXOJALIEr0 CKBO3b KOJIBLIO MAarHUTHOrO Mnotoka. OmnpeneneHue HanpaBiCHUsS
MHAYKIMOHHOTO TOoKa. [IpaBuno Jlenma. SIBnenus camouHaykuuu. MHIyKTUBHOCTb. DHEpPrus
MarHUTHOTO TOJs ToKa. IlepeMEeHHBI 3JIEKTPUYECKMH TOK. JIEKTPOMEXaHUYECKUI
WHIYKIMOHHBIM TeHepartop (kak mpumep — ruaporeHeparop). Ilorepu sneprum B JIOII,
crocoObl  yMmeHbllleHuss 1oTepb. Ha3zHadeHuwe, yCTpOMCTBO W  HpPUHLMI  JEHCTBUS
TpaHncopmaTtopa, ero NpUMEHEHUE MPHU Mepeade dIEKTPOIHEPTUU. DIIEKTPOMATHUTHOE TOJIE,
€ro UCTOYHUK. Pasnuume MeXay BUXPEBBIM JJEKTPUYECKMM M JJIEKTPOCTATUYECKUM IIOJISMU.
DJIEKTPOMAarHUTHBIE BOJIHBI: CKOPOCTh, MONEPEYHOCTh, JUIMHA BOJIHBI, IPUYMHA BO3HUKHOBEHUS
BonH. [lomyueHme W perucrpanus — JIEKTPOMAarHUTHBIX  BOJH.  BBICOKOYacTOTHBIE
AJIEKTPOMArHUTHbIE KOJEOaHWA W BOJHBI — HEOOXOJUMBIE CPEICTBA Ui OCYIIECTBICHUS
pamuocssizu. KonebarenbHbI KOHTYp, MOJMydeHHE JJIEKTPOMArHUTHBIX KojebOanmit. dopmyna
Tomcona. biiok-cxemMa nepegaroniero u NpUEMHOI0 YCTPOMCTB JIJIsl OCYLECTBICHUS PAAUOCBSI3H.
AMITIUTYJHAST MOJYJISIUS U IETEKTUPOBAHNE BBICOKOYACTOTHBIX KOJICOAHUH.

Wntepdepennus u audpakuus csera. CBET KaK YaCTHBIM Clydail 3JIEKTPOMAarHUTHBIX BOJIH.
Jnana3oH BUAMMOIO M3JIy4eHUS Ha IIK&JIE€ JJIEKTPOMAarHUTHBIX  BOJH. YacTuiisl
JJIEKTPOMArHUTHOTO MW3NyueHuss — (oToHsl (kKBaHTHI). SIBneHMe aucnepcuu. PasnoxkeHue
Oemoro cBera B crnekTp. llomyueHue Oenoro cBera MyTeM CIOXKEHMSI CHEKTPAJbHBIX ILIBETOB.
IIBera Ten. Ha3znaueHue u ycTpoicTBO crekTporpada M CIEKTpocKona. THIbI ONTHYECKHX
cnekTpoB. CIUTIOMIHON U JTUHEYaThle CIEKTPBI, yCI0BUS UX MosydeHus. CreKTphl HCITyCKAaHUS U
noryouieHus. 3akoH Kupxroda. CrnekTpaibHblii aHanu3. ATOMBI — HCTOYHHUKH H3ITY4YCHUS U
norsiouieHus ceera. OObsSCHEHUE U3JIYYEHUs U MOTJIOIIEHUSI CBE€Ta aTOMaMM U TPOUCXOKIEHUS
JIMHENYaTBIX CIIEKTPOB Ha OCHOBE IIOCTYJIaTOB bopa.

CTpoeHnue aToMa U aTOMHOIO s1Apa

CnoxHbIN COCTaB paInOAaKTUBHOIO U3JIy4EHUs, O-, B- ¥ y-4acTuibl. Mozaens aroma ToMcoHa.
Oneitel Pesepdopna mo paccesauto oc-uactunl. [lmanerapnas moxaens aroma. [IpeBparenus
Aep NpU paJMOaKTHMBHOM paclajie Ha IpuMmepe oc-pacrnajga panus. OOo3HaueHHE sjep
XUMHYECKHX 3JIEMEHTOB. MaccoBoe M 3aps10BO€ YKciia. 3aKOH COXPaHEHHUSI MacCOBOrO 4Mcia U
3apsiia MpU paJuOaKTUBHBIX MpeBpalleHusX. Ha3HaueHue, ycTpolCTBO M NMPUHIUI JEHCTBUA
cuerunka ['eifirepa u kamepsl Bunbcona. BeiOuBanue oc-uacTuiiamMu MpOTOHOB M3 sJ€p aTroMa
azota. HaOmonenue ¢otorpaduii, obpa3oBaBmuxcs B Kamepe BuibcoHa TpeKoB YacTHIL,
y4acTBOBABIIUX B siIEpHOM peakuuu. OTKpBITHE U CBOMCTBA HEUTpPOHA. [IpOTOHHO-HEUTpPOHHAS
MoJenb sapa. Gu3nyeckuii CMBICT MacCOBOTO U 3apsAA0BOro yucesn. OcoOEHHOCTH SIEPHBIX CHIL
N3oTombl.

OHeprus CBs3U. BHYTpeHHSs dHeprus aToMHBIX sjep. B3auMocBsA3b Maccel M SHEPIUU.
Hedext macc. Bpinenenue uiaM MOTJIOLIEHUE SHEPTUU B ANEPHBIX peakiusax. Jlenenue sinipa
ypaHa. Beigenenue odHeprum. YCIOBHS IIPOTEKaHUs YIPABIAEMOW LENHOM pEakLMH.
Kputnueckas macca. Haznauenue, ycTpONCTBO, MPUHUMI ACHCTBUS SAEPHOTO peaKTOpa Ha
MelIeHHbIX HeliTpoHax. [IpeoOpa3zoBaHue »SHepruum sAaep B IJICKTPUUYECKYIO HHEPTHUIO.
[Ipeumymecta u Henoctatkn ADC nepen APyruMHu BUIAMHU JIEKTPOCTAHIIHM.

buonornueckoe nencreue paauanuu. DuU3MYECKHE BEIUYUHBL: IOIVIOLIEHHAs 1034
u3NyyeHus, Kod(G(QUIMEHT KauyecTBa, OHKBHUBAJEHTHAas [03a. BiusHue paauoakTUBHBIX



U3ITy4YeHUN Ha XUBble OopraHu3mbl. I[lepuon monypacmaza paguoaKTUBHBIX BEIIECTB. 3aKOH
paanoakTUBHOTO pacmana. CrocoObl 3alIUThl OT pagualii. Y CIOBUS MPOTEKAHUS M TPUMEPHI
TepMosIepHbIX peakiuii. Mcrounuku sHepruu ConHIa U 3BE31.
Ctpoenue u 3Bo0IUA BeesieHHoM

CoctaB Conneunoil cuctembl: CoJHIE, BOCEMb OOJIBIINX IIAHET (LIECTh U3 KOTOPHIX UMEIOT
CIyTHUKH), MSTh IUIAHET-KapJIMKOB, aCTEPOHUJIbI, KOMEThI, METeOopHble Tena. PopMupoBaHUE
ConHeyHOM cHCTeMbl. 3eMJId U IIaHEThl 3eMHOHM Tpynmbl. OOIIHOCTh XapaKTEPUCTUK ILIAHET
3emMHOM rpynmbl. [lnanersi-rurantel. COyTHUKA M KOJblA IUIAHET- TMraHTOB. Masbie Tena
ConHeyHOM CUCTeMbI: acTepOU[Ibl, KOMEThI, MeTeopHble Tena. OOpa3oBaHHE XBOCTOB KOMET.
Papuant. Mereoput. bonua. ConHile u 3Be€3/b1: CIOUCTast (30HHAs1) CTPYKTypa, MarHUTHOE TIOJIE.
Hctounuk sneprun ConHIIAa U 3BE3]l — TEIUIO, BBIAEISEMOE MpPU MPOTEKAHUM B MX HEIpax
tepmosiiepubix peakuuii. Craauu sBomtounu Connua. [amaktuku. Meraranaktuka. Tpu
BO3MOXKHBIE MOJICTIM HECTallMoHapHOW BcenenHoil, mnpemioxkeHHele A. A. ®puamanom.
DKcrepuMeHTabHOE TIOATBEpKAeHHE Xa00s0M pacmmpenus Beenennoit. 3akon Xa06ma.

1. «EcTtecTBeHHBIC CIYTHUKHM IUIaHET 3€MHOHM Tpymmbl», «EcTecTBEHHBIE CIYTHUKH IUIAHET-
THTaHTOBY.

2. «OmpeneneHne Ka4eCTBEHHOW 3aBUCHMOCTH TEPHOAa KOJIeOaHU NPYKUHHOTO MasiTHUKA OT
MaccChl Tpy3a M )KECTKOCTH MPY>KUHBI.

3. «Pa3BuTHE CpencTB U CrIOCOOOB mepenayn HHGpOpMaIK Ha JaJeKUe PACCTOSHUS C IPEBHUX
BPEMEH U JI0 HAINX JTHEW.

! [Ipu opraHu3ayyu AUCTAHIIMOHHOTO O0YYEHHUS UCIIOJIB3YOTC pecypesl matdgopmsl «SIKmacc», obnadnbie
TEXHOJIOTHH, MECCEHKEPHI.



KanennapHo-temaTnyeckoe nJiaHHPOBaHHe

Koa- Jlara NnpoBeaeHusA
Ne Ha3Banue Tembl BO
4yacoB 9 a 9 6 9B
3aKoHBI B3auMOAelicTBYSA U NABUKeHud TeJ. 41 yac
! Marepuanbhnas Touka. Cuctema orcuera. Th u I1b Ha ypokax 1
¢du3uku. Borpockl Ha MOBTOPEHMUSL.
2 | [lepemenienue. OnpeneracHue KOOpAMHATHI. 1
3 | 3auer Nel (moBTOpeHue Gusuky 7, 8 Ki1accoB) 1
4 [Tepemenienue npu paBHOMEPHOM IPSIMOJIMHEMHOM JIBUKEHUU. 1
Pemrenue 3agau.
5 | IIpsimosiMHEMHOE PaBHOYCKOPEHHOE ABUKEHUE. Y CKOPEHHUE. 1
6 Pemenue 3anau. [IpsmonnHeliHoe paBHOMEPHOE U 1
PaBHOYCKOPEHHOE JIBUIKECHHUE.
4 CKopOoCTh MIPSIMOJIMHEMHOTO PAaBHOYCKOPEHHOTO JIBHXKCHHSL. 1
I'paduk ckopocTw.
g [Iepemenienue npu NpsIMOIMHENHOM PABHOYCKOPEHHOM 1
JBUKECHUH.
JlaboparopHast pabota Nel. «MccnenoBanue
9 | paBHOYCKOPEHHOTO JBIKEHUS 03 HauaIbHOW CKOPOCTH. 1
OrneHka norpelHoCTel.
10 | OTHOCUTENBHOCTb JIBUXKECHHS. 1
1 Pemenue 3anau. [IpssmonnHeliHOEe paBHOYCKOPEHHOE 1
JBUYKEHUE.
12 | Pemenue rpaduueckux 3a1a4 Ha TeMy «JBIKEHHE TeID. 1
13 | 3ayer Ne2 Ha Temy «/IBUXKEHUE TE. 1
14 Pewenue 3amau. J[Bmxenue tein. [loaroToBka k KOHTPOIBHOU 1
pabore.
15 | KonTposbHas pabota Nel «/IBmkeHue tem. 1
16 | MuepunanbHble cucteMbl orcyera. [lepslii 3akoH HproTOHA. 1
17 | Bropo# 3akoH HeroToHa. 1
18 | Tperuit 3axkoH HproTOHA. 1
19 | Pemenue 3amau. 3akons! HeroTOHA. 1
20 CBoboaHoe nagenue Ten. JBimkeHne Tena, OpoieHHOro 1
BEPTUKAJIHHO BBEPX.
21 | Pemenue 3agau. CBOOOIHOE MaE€HNE TEL. 1
22 | JIBukeHUE Tes10 OPOUIEHHOIO MOJT YIJIOM K TOPU30HTY 1
- 3aKO0H BCEMUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOTHOTO 1
najieHust Ha 3emJie U IPYyruX HeOeCcHbIX Temax.
24 [IpsamonunenHoe u KpI/IBOJ‘II/IHCﬁHOS JNBHKEeHUS. [[BrkeHune 1
TeJa 10 OKPY>KHOCTH C MOCTOSIHHOM 110 MOJTYJIIO CKOPOCTBIO.
25 | JIBukeHue Tesa no OKpyKHOCTU. Pemenue 3anay. 1
26 | McKycCTBEHHBIE CITYTHUKH 3€MJIN. 1
27 | Buasl cui B MEXaHUKE U WX MPUPO/Ia BOSHUKHOBEHHS 1
RE Pemienue 3anau Ha Temy: «/[BukeHue tena noj AeiCTBUEM 1
HECKOJIbKUX CHII.
29 JlaboparopHas pabota Ne2 «3mepenne yckopeHus 1
CBOOOIHOTO ITaJEeHUSD.
30 | Pemenue 3ay1ay Ha TeMy «JIBUKEHUE CBA3AHHBIX TE. 1
31 | Mmnynsc Tena. 1




32 | 3aKOH COXpaHEHUs] UMITYJIbCA. 1

33 | PeakTHBHOE NBIKEHUE. PakeThl. 1

34 Pemrenue 3aau. 3aKk0H BCEMUPHOTO TATOTEHUA. 3aKOH 1
COXpaHEHUs UMITYJIbCA.

35 | Mexannueckas padota. Mommocts. KITJL. 1

36 | Bunbpl sHEprUM B MEXAHHKE. 1

37 | 3aKOH COXpaHEHUs YDHEPIHH. 1

38 | PemieHue 3aga4y Ha TeMy: «3aKoHa COXPAaHEHUH SHEPTrUn» 1

39 | 3auger Ne3 no pazaeny 1MHAMUKH. 1

40 Pemenne 3anau. Bzaumoneiicrsue teir. I[loaroroska k 1
KOHTPOJIbHOM paboTe.

41 | KontpospHas pabota Ne2 «B3anmopencTBre TEI». 1

Mexanuuyeckue KoJieOaHusl U BOJHBI. 3BYK. 13 yacoB

0 Konebarensnoe nemxenne. CBOOOJHBIE KOJTEOAHMS. 1
KonebarenbHble cucteMbl. MasiTHUK.

43 | BenuuuHbl, XapakTepu3ymolye KoiedaTeabHOe IBUKEHHUE. 1
JlaboparopHast pabota Ne3 «lccnenoBanue 3aBUCHMOCTH

44 | mepuosa ¥ 4aCTOThI CBOOOHBIX KOJI€OaHUN HUTSHOTO 1
MasiTHUKA OT €ro JUIMHBIY.

45 I"apmonnueckue konedanus. [IpeBpaiienue sHepruu npu 1
K0J1€0aTeIbHOM JABM)KEHUU. 3aTyXalole KoJeOaHusl.

46 | BoiHyxeHHbIe Kosiebanusi. Pe3oHaHc. 1

47 Pacnipoctpanenue konedanuii B cpene. Boansl. [Ipononsabie n 1
HONepPeYHbIE BOJIHBI.

48 | /lnvHa BOJIHBI, CKOPOCTh PACIPOCTPAHEHUS BOJIH. 1

49 HcrouHuku 3ByKa. 3ByKoBble KoseOaHus. BeicoTa n TeM6p 1
3BYyKa. | pOMKOCTB 3ByKa.

50 Pacnipoctpanenue 3Byka. 3ByKoBbl€ BOJIHBI. CKOPOCTh 3BYKa. 1
Otpaxenue 3ByKa. 9X0. 3ByKOBOM pE30HAHC.

51 | PemieHue 3a7ia4 Ha TeMY: «3BYKOBBIE BOJIHBIY. 1

52 | 3auer Ne4 na temy: «KosneGaTenbHble IBUKEHUS U BOJIHbBD) 1

53 Konebanus u BonHel. Pemenne 3anau. [loaroroBka k 1
KOHTPOJIbHOH paboTe.

54 | KonrpospHas pabota Ne3 «KosiebaHusi U BOJTHBIY. 1

JJIeKTPOMarHuTHoe moJie. 13 yacos

N MarunuTHOe 1noJjie U ero rpadguueckoe n300pakxeHue. 1
HeonHOopoaHOE M OHOPOJHOE MarHUTHOE IOJIE.

56 HanpasiieHue Toka 1 HanpaBJIEHUE JINHUN €70 MarHUTHOTO 1
TOJIS.

57 OOHapy>keHrne MarHUTHOTO MOJIS TI0 ero JeHCTBUIO Ha 1
JNEeKTpUUeCcKni TOK. ITpaBuio 1eBoi pykH.

58 | MHayKuus MarHUTHOTO 1oJisl. MarHUTHBIM IOTOK. 1

59 JlabopaTopHas pa6VOTa Ne4 «3yuenue siBieHUs 1
IEKTPOMArHUTHON MHIYKIIUH.

60 SIBnenue anexkTpoMarHuTHOW HHAYKUMU. [Tomydyenue 1
MIEPEMEHHOT0 YJIEKTPUYECKOrO TOKA.

61 | Pemenwe 3amauy. 1

62 | DIEKTPOMArHUTHOE MOJIE. 1

63 | DNEeKTpOMarHuTHbIE BOJIHBI. 1

64 | Marepdepenuus ceera. JNeKTpOMarHuTHas IpUPOJIa CBETA. 1

65 | 3aget Ne5 Ha Temy: «DJIEKTPOMAarHUTHOE MOJIEY. 1




66 Pemenue 3ampau. DnexkrpomarautHoe noie. [loaroroBka k |
KOHTPOJIbHOU padoTe.

67 | KontponbHast pabota Ne4 «DneKTpOMarHuTHOE MOJIEY. 1
Ctpoenue aToma U aTOMHOIO siipa. MUcnojib30BaHue JHEPIUU ATOMHBIX siiep.

63 PannoakTMBHOCTB KaK CBUIETENBCTBO CIIOKHOI'O CTPOCHUS 1
atomoB. Mozenu atomoB. OneiT Pezepdopa.

69 | PagunoakTuBHBIC MTPEBPAIICHHS ATOMHBIX SIIEP. 1

70 | Pemenue 3agauy. 1

71 | DkcriepUMEeHTAIbHBIE METO/IbI UCCIIEIOBAHMS YAaCTHII. 1

72 | OTKpbITHE IPOTOHA U HEUTPOHA. 1

- CoctaB aromHoOro s1pa. MaccoBoe 4ncio. 3aps0Boe YUCIIO. 1
N3otombl. Anbda- u 6era-pacnan. [IpaBuiio cMmemnieHusl.

74 | Pemienue 3agad 1

75 | Sinepubie cuiibl. JHeprus cBsa3u. Jledekt macc. 1

76 | Jlenenue sinep ypana. llenmnast peakiusi. 1

- JlaboparopHas pabota Ne5 «V3yuenue neneHus siapo aroma 1
ypaHa 1o gororpaduu TPEKOBY.

78 | Pemienue 3agauy. 1
Anepusiit peaktop. [IpeoOpazoBanrie BHyTpEHHEH SHEPTUH

79 | aTOMHBIX siIep B DJIEKTPUUECKYIO SHEPTUI0. ATOMHAas 1
SHEpPreTHKA.

80 | buonoruueckoe AeicTBHE paidalliy. 1

81 | TepmosiaepHas peakuus. 1

82 | Pemrenue 3agau. 1

83 | 3ager Ne6 Ha Temy: «ATOMHAs PHU3UKaY. 1

84 Pemenue 3anau. Ctpoenue aroma. SepHbie peakiinu. 1
IToaroroBka K KOHTPOJILHOM paboTe.

85 KonTponbnas padora Ne5 «Ctpoenue aroma. SnepHbie 1
pEeaKIn.

86 | DneMeHTapHbIC YaCTHUIIbl. AHTHYACTHUIIBL. 1

47 JlabopartopHas pabota Ne6 «3ydeHue TpekoB 3apsKEHHBIX 1
YaCTHI] IO TOTOBBIM (poTorpadusimy».

88-

o3 | lIoBTOpEHHe, pelenHne 3axad. 6

94 | O6o6matomas KOHTpoabHas padora Neb.

95- | [loBTOpEeHME MO TEMe: 3aKOHBI B3aUMOJCHCTBUS U JBUKECHUS 3

97 | remn.

98- | [loBTOpEeHME Mo TEMe 1o TeMe: MexaHuuyeckue KouedaHus u )

99 | BOJIHBL

100

- | IloBTopenue no teme: DIEKTPOMAarHUTHOE TOJIE. 3
102
103
- | IloBropenue o teme: CTpoeHHe aToMa U aTOMHOTO S1pa. 3
105
HUTOT'O 105




