MynununaibHoe 00111e00pa30BaTENBLHOE YUPEIKICHUE
«Kpacnobopckas cpensss oduieoopa3zoBaTeabHasl MIKOJIA»

Paccmorpeno CornacoBaHo YT1Bepxaaro
Ha 3acenanuu MO yuuteneit  3amecTtureins aupekropa mo YBP Hupexrop MOY
Kpacnobopckas COL
[Iporokon ot 01.09.2023 No 1 E.A.Cankuna P.B.Kox
«01 » centsiOpst 2023 . [Mpuka3s ot 01.09.2023 Ne 113/0

MopnucaH: Kox PobepT Buktoposuy
DN: OU=gupekTtop, O=MOY KpacHobopckas

KOX P O 6 e COLLl, CN=Kox Po6epT Buktoposu,
E=sch-sobakino.redkina@yandex.ru

OcHoBaHue: st NoATBEPXAAI0 ATOT AOKYMEHT
CBOEW yA0CTOBEPAIOLLEN NOAMUCHIO

Bu KTOD O BINYbscroronowme: wecro noamcaus
Hata: 2023-11-12 21:41:09

Foxit Reader Bepcus: 9.7.2

Pabouas nporpamma

HaumenoBanue yueOHoro npenmera: Guszuka 9 kinacc

YpoBeHb 00111€eTO 00pa30BaHUsI: OCHOBHOE 00IIIee 00pa3oBaHKe

Yuutens: [lepbakoB AuToH IOpreBuu

Cpok peanuzaruu iporpammsl : 2023-2024 yaeOHbIH 101

KonundectBo yacoB no yueOHomy miany: Bcero 102 yaca B roj; B Heneno 3 yaca
Pabouas mporpamMmma coctaBieHa B COOTBETCTBUN DeepaibHON pabodeit
IPOrpaMMOi OCHOBHOTO 00111ero oOpa3zoBanus «Duzukay (s
o01eo0pa3oBaTeNbHBIX Opranu3aiuii), M., 2022 r.

[Ipenmertnas nuuus yueOHukoB noj penakiueit H.C.Ilypslnesoii :
H.C.Ilypeimesa, H.E.BaxeeBckas, H.I'.Hapyrun:®usuka -9 k1. yaeOHUK 7151
obmeoOpa3oBarenbHBIXyupexkaeHuii. M.: [Ipocsemenue, 2020

PaGouyto mporpammy coctasun A.1O.JlepOakos.

c. Kpacunobopck, 2023.



I'InaHMpyeMble pe3ynbTaTtbi

Pabouass mporpamma cocraBlieHa B COOTBETCTBHHM C pabouell mporpamMMoi
Bocrutanust MOY Kpacuo6opckas COILI rva 2023-2024 yueOHbIN o1

B ocHoBHoW LIkone dhmsmka nyyvaetcs ¢ 7 no 9 knacc. B Tom uncne B 9 knacce 102 yyebHbIx Yaca
13 pacyeta 3 yuebHbIX Yaca B Hegeno.

JINYHOCTHbLIMMU pe3ynbTtaTtamMmu o6yqu|/|;| (bmsvme B OCHOBHOM LLKOSIE SIBASAOTCS:

e pasBUTUE NO3HaBaTENbHbLIX UHTEPECOB, MHTEMMEKTYamnbHbIX U TBOPYECKUX CMOCOBHOCTEN
yyamxcs;

o ybeXOeHHOCTb B BO3MOXHOCTM MO3HAHUS MpUpoabl, B HEOOXOAMMOCTU pPasyMHOro
NCMONb30BaHUSI [OCTUXKEHUA HaykMm W TEXHOMOrMW ONs  [anbHenwero pasBuTms
YernoBeYeckoro 0bLLecTBa, yBaXeHNE K TBOPLAM HayKM U TEXHWUKU, OTHOLLEHME K hn3uKe
KaK K 3neMeHTY obLLe4enoBeYeCcKomn KynbTypbl;

®  CaMOCTOATENbHOCTb B MPMOBPETEHUN HOBbLIX 3HAHWUIA U NPAKTUYECKUX YMEHWUN;

° FOTOBHOCTb K Bbl60py XN3HEHHOro Nyt B COOTBETCTBUN C COOCTBEHHbIMU NHTEpecamMn n
BO3MOXXHOCTAMMU;

° MOTUBaUnA o6pasoBaTean017| aeAaATenbHOCTU LWWKOJNIbHUKOB Ha OCHOBe JTU4YHOCTHO
OPWEHTUPOBAHHOIO MOAX0AA;

e (bopmMmMpoBaHUE LIEHHOCTHbBIX OTHOLUEHUA APYr K APYrY, K YYUTES0, K aBTopam OTKPbITUN
N n300peTeHnit, K pesynbTatam oby4eHus.

MetanpeamMeTHbIMU pe3ynbTaTaMu 00y4eHns hr3nke B OCHOBHOW LLKOME SIBNAIOTCSA:

e OBfafeHMe HaBblkaMK CaMOCTOATENbHOIO NMPUMODPETEHNSA HOBbLIX 3HAHWIA, OpraHM3auum
y4ebHOM OeATenbHOCTU, MOCTaHOBKM Lenen, NraHMpoBaHWs, CaMOKOHTPOMSA M OLIEHKU
pes3ynbTaToB CBOEN [OEATENbHOCTU, YMEHUSMU NpeaBuaeTb BO3MOXHblE pe3ynbTaThbl
CBOUX OENCTBUMN;

® MOHMMaHMe pasnnuuin Mexay MCXOOHbIMM pakTamMn U rMnoTe3amu AN MX o0bACHEHUs,
TEOPETMYECKMMN MOAENSIMA U pearibHbiMU OObeKkTamK, OBrafeHWe yHMBEPCaNbHbIMU
y4ebHbIMM OEACTBUAMU HA MpUMepax rmnotes Ans oObsCHEHUA U3BECTHLIX (DAKTOB U
3KCMEPUMEHTANbHOM MNPOBEPKM BbIOBUrAEMbIX TMNOTE3, pa3paboTkym TEeopeTMYECKMX
MoZerien NpoLeccoB Ui ABNEHUI;

e  (POpPMUPOBAHME YMEHMIA BOCNPUHMMATL, NepepadaTbiBaTh U NPeabaBnsiTe MHOOPMALNIO
B CINOBECHOW, 00pa3HOM, CMMBONMYECKON hopmax, aHanmanpoBaTtb U nepepabaTbiBaTb
MOSy4YEeHHY0 MHOpPMauuio B COOTBETCTBMM C MOCTaBfIEHHbIMW 3adadvyamu, BbIOENsTb
OCHOBHOE cofepXaHMe NPOYNTAHHOrO TEKCTa, HAaXOAMUTb B HEM OTBETbI HA NOCTABIIEHHbIE
BOMPOCHI U n3naratb €ro;

e npuUoOOpEeTEHME OMbiTa CaMOCTOATENBbHOIO MOMCKA, aHanmu3a u otbopa MHdopmaumm ¢
NCNONb30BaHMEM Pa3fMYHBLIX UCTOYHUKOB M HOBbLIX MHOPMALMOHHBLIX TEXHOIOMNIA Ans
peLLeHnsi No3HaBaTENbHLIX 3a4ay;

e pasBMTUE MOHOIOrMYECKON U ONanornyeckom peyvn, YMEHUs1 BblpaXkaTb CBOM MbICIA U
CMoCcOoBHOCTM BbICNyLIMBATL cobecefqHUKa, MOHMMAaTbL €ro TOYKy 3peHus, Npu3HaBaTb
npaBo APYroro YerioBeka Ha MHOe MHEHME;

e OCBOEHME MNPUEMOB [OENCTBMA B  HECTaHOAPTHbIX  CUTyauusiX, OBafdeHue
3BPUCTMYECKMMU METOOAMU peELLEHUS Npobnem;

e (pOopMUpPOBaHME YMEHUI paboTaTb B rpynne C BbIMNOSTHEHMEM pPasfMYHbIX COLManbHbIX
ponewn, NpeAcTaBnsiTb M OTCTaMBaTb CBOM B3rNsaabl U yoexaeHus, BECTU OUCKYCCULO.

MpenmMeTHble pe3ynbTaTbl 00y4YeHMs hr3MKe B OCHOBHOW LUKONE NpeacTaBneHbl B COAepKaHnm
Kypca rno temam.



9 knacc

(102 4, 3 4 B HeOento)

1. 3aKkoHbl MexaHuku (25 4)

| ypoBeHb

MexaHundeckoe OBUXEHME. MaTepmaanaﬂ Touka. Cucrtema otcyeta. OTHOCUTENBHOCTL
MeXxaHN4YeCKOro ABMXeHun4.

KnHemaTunyeckme XapaKTePUCTUKN OBUNXEHUA. KnHemaTuyeckume YpaBHEHUA HpﬂMOﬂMHeVIHOFO
OBUWXEHUA. Fpaq)mquKoe npencraBneHne MmexaHn4eckoro aBm>xxeHus.

[lBUXXeHne ToukM no OKPY>XXHOCTU C NOCTOSIHHOM MO MOoAYyJ1H0 CKOPOCTbHO. I'Iepmop, M 4yactota
o6paLueH|/1;|. JInHenHas n yrnoesas CKOpPOCTHU. LleHTpOCTpeMI/ITeJ'IbHOG YyCKOpeHue.

BsanmogenicTteme Ten. AnHammuyeckne xapaktepucTuku MeXaHU4eckoro ABmkeHnd. LIeHTp TskecTu.
3akoHbl HetoToHa. MpuHUMN oTHocuTeNbHOCTU Manunes. 'paHuubl NPUMEHMMOCTM 3aKOHOB
HbloToHa.

Nmnynbc Tena. 3amkHyTas cuctema Ten. 3akoH coxpaHeHust umnyrnbca. PeakTBHOe OBMKEHME.
PeakTtnBHbI gBuraTtens.

OHeprusa n mexaHudeckasi pabota. 3akoH CoOXpaHeHUs1 MEXaHUYECKON SHEePTuun.
Il ypoBeHb

NHBapnaHTHOCTb YCKOPEHUS.

®dpoHTanbHble NabopaTtopHbie paboTbl

| ypoBeHb

1. ccnepoBaHne paBHOYCKOPEHHOIO NPSIMOSNTMHEHOTO ABVXKEHUSI.

JlTabopaTtopHble onbIThbI

N3yyeHune BTOpOro 3akoHa HbtoToOHa.

N3yyeHune TpeTbero 3akoHa HboToHa.

WccnegoBaHne 3aBUCUMOCTM CUIbl YNIPYrocTu OT gedopmManun.
WccnenoBaHme 3aBUCUMOCTM CUIbl TPEHWST OT CUIbl HOPMAaribHOTO AABMEHNS.

N3mepeHne mexaHudeckon paboTbl N MEXaHUYECKON MOLLIHOCTH.

MpeameTHble pesynbTaTbl 00y4YeHUs



Ha ypoeHe 3anomuHaHusi
| ypoBeHb
Ha3sbigame:

e (pusnyeckne BenuUMHbI U UX YCroBHbIE 0603HaYeHus: nyTb (I), nepemelleHne (s), Bpems
(t), ckopoctb (v), yckopeHue (a), macca (m), cuna (F), Bec (P), umnynsc Tena (p),
MexaHundeckasi aHeprua (E), noteHumanbHas aHeprus (En), knHeTudeckas aHeprus (Ey);
€0MHULbBI NEPEYNCTIEHHBIX BbiLLe (PU3NYECKUX BEMNYMH;
o (pusnyeckne npubopbl ANA U3MEPEHUss NyTU, BPEMEHWU, MIHOBEHHOW CKOPOCTU, Maccehl,
Cunbl.
Bocnpouseodume:

onpeaeneHvss Moenen MexaHukn: MatepuarbHasa Todka, 3aMKHyTasi cuctemMa Tert;

e OnNpedeneHnst NMOHATUW U (PU3NYECKUX BESNUYMH: MEXaHUYECKOe [OBUXEHUE, cuctema
oTcyeTa,  TpaekTopus, paBHOMEpPHOE  MPSAMOMIMHEMHOE U PaBHOYCKOPEHHOE
NPsSIMONMHENHOE [ABMXEHWUsl, CBODOOOHOE MajeHue, OBWKEHME MO OKPYXKHOCTM C
NOCTOAHHOM NO MOAYMK CKOPOCTbIO, MyTb, NEepeMeLLeHne, CKOPOCTb, YCKOpeHWe, nepuog
M vactota obOpalleHus, yrnoBas W JWHENHas CKOPOCTWU, LIEHTPOCTPEMUTENbHOE
YyCKOpeHWe, MHEepLMsi, MHEPTHOCTb, Macca, NIIOTHOCTb, CUMa, BHELUHWE W BHYTPEHHUE
CUNbl, cuMna TAXKeCTW, cuna ynpyroctu, cuna TPeHwud, BeC, AaBrieHue, UMMYMbC CUrbl,
UMNynbC Tena, MexaHn4veckasa pabota, MowHoCTb, KM mexaHn3moB, noTeHumnansHasa u
KMHEeTUYEeCKasi 3Heprus;

e bopMynbl: KNHEMATUYECKME YPaBHEHNA PAaBHOMEPHOIO U PaBHOYCKOPEHHOrO ABUMXEHMS,
npasuna CroXeHuss nepemeLleHuin U CKOPOCTEMN, LIEHTPOCTPEMUTENBHOrO YCKOPEHUs,
CUNbl TPEHUS, CUMbI TSXKECTU, Beca, paboTbl, MOLLHOCTU, KNHETUYECKON U NOTEHLMANbHON
3Hepruu;

e MPUHUMMbI N 3aKOHbI: APUHLMN OTHOCUTENbHOCTM [anunes, NPUHUMN HEe3aBUCUMOCTHU
OencTBusA cun; 3akoHbl HbloTOHa, BCEMUPHOro TAroTeHus, N'yka, CoxpaHeHna umnynbca,
COXPaHEHNSA MEXAHNYECKON SHEPTUM.

Onuckisams:

e Habniogaemble MexaHU4Yeckue SBNeHns.
Ha ypoeHe noHumaHus

| ypoBeHb
lMpusodums npumepsbl:

e  pa3NUYHbIX BUOOB MEXaHNYECKOrO ABUXEHWS;
e MHepumarbHbIX U HEMHepLMAIbHbIX CUCTEM OTCHYETA.
Ob6bsicHIMB!

o (u3nyeckne SBMEHUN: B3aMMOAEWCTBUE TeN; SBMEHME WHepuMn; npeBpalleHne
NOTEHUManNbHON U KNHETUYECKOW 3HEPIMM U3 O4HOro BMAaa B APYroun.
lNoHumamp:

e  BEKTOPHLIN XapakTtep U3NYeCKNX BEMNUYUH: NnepemMeLLieHnsi, CKOPOCTU, YCKOPEHNS, CUnbI,
UMMynbCa;

e OTHOCUTENbHOCTb MEepPeMeELLEeHNs, CKOPOCTU, UMMyrbca U MHBAPUAHTHOCTb YCKOPEHUS,
Macchbl, CUIbl, BDEMEHN;

® YTO Macca — Mepa MHePTHbIX U rPaBUTaLMOHHbIX CBOWNCTB Tena;

e 4TO 3HEprus xapakrepusyeT COCTOSHME Tena 1 ero cnocobHOCTb COBEpPLUNTL paboTy;

e CylleCcTBOBaHWE rpaHul, MPUMEHUMMOCTM 3aKOHOB: HblOTOHA, BCEMUPHOrO TArOTEHWS,
'yka, coxpaHeHus1 UMNynbca U MEXaHUYECKOWN AHepPruu;

e 3HayeHue 3aKOHOB HblOTOHa M 3aKOHOB COXpaHeHUs1 AN OBbACHEHUS CyLLeCcTBOBaHUS
HEBECOMOCTM U Meperpysok, OBWKEHWSA CMYTHUKOB MIlaHET, PeakTUBHOIO [OBWXKEHWS,
OBWXEHNs TpaHcnopTa.

Il ypoBeHb



lMoHuMamnb:

dyHOaMeHTanbHy posib 3aKOHOB HbIOTOHA B KIacCUYECKON MexaHuKe Kak prnandeckon
Teopuu;

npeackasaTenbHy N 06 bACHUTENBHY YHKLMMW KITACCUYECKON MEXAHUKN;

porib hyHOaMeHTarbHbIX PU3NYECKUX OMbITOB — onblToB Manunes un KaesenHauwa — B
CTPYKTYpe h13nyeckon Teopun.

Ha YpPOBHe nNpuMeHeHUs1 8 muUnu4HbIX cumyayusix

| ypoBeHb

Ymemn:

CTPOWUTb, aHanM3npoBaTb M 4YMTaTb rpadMky 3aBUCMMOCTM OT BPEMEHM: MOoAyNns W
NPOEKLUUN YCKOPEHUSI PaBHOYCKOPEHHOTO [ABWXEHMWS, MOOYNS M MPOEKUMM CKOPOCTU
paBHOMEPHOTO W PaBHOYCKOPEHHOrO [ABMXKEHMS, KOOPOWHATHI, MPOEKUUM U MopJyrns
nepemeLleHnsi paBHOMEPHOTO WM PaBHOYCKOPEHHOIrO ABWXXEHWS; 3aBUCUMOCTW: CWJbl
TPEHMS OT CUMbl HOPMaribHOro AABMEHMS, CUIbl YNPYrocTy OT Aedhopmaumm; onpenensite
no rpadunkam 3Ha4YeH1s1 COOTBETCTBYHIOLUMX BEMUYNH;

N3MepsATb CKOPOCTb PaBHOMEPHOTO [OBWXKEHMWS, MIHOBEHHYH) W CPEAHIOK CKOPOCTb,
YCKOpPEHNE PaBHOYCKOPEHHOIO ABMXKEHUS, KOIMMULIMEHT TPEHUSI, XKECTKOCTb MPYKUHbI;
BbIMOSMHATbL MO PYKOBOACTBOM Y4YMTENSt UMM NO FOTOBOWM WHCTPYKUMW 3KCMIEPUMEHT MO
N3Y4EHNI0 3aKOHOMEPHOCTW PaBHOYCKOPEHHOIO ABUKEHUS, 3aBUCUMOCTU CUIbl TPEHMS OT
CWIbl HOPManbHOro AaBMneHUs;

Cunbl yNpyroctn ot gecopmaumm.

lNpumeHsIMb !

KMHEMaTUYeCcK1e ypaBHEHMS ABVXKEHUS K PELLUEHUNIO 3aa4 MEXaHVKW;

3aKoHbl HbloToHa U hopMynbl K peLleHnto 3aday Ccreayrowmnx TUMNoB: ABMXKEHUE Ten No
OKPY>XHOCTU, ABVMXEHUE CMYTHUKOB MIlaHeT, YCKOPEHHOEe ABWXEHMEe Ten B BepTUKarbHOM
NMOCKOCTW, ABWXXEHWE MpU OEACTBUU CUMbl TPEHUSI (HaxOoXOEeHWe TOPMO3HOro nyTH,
BPEMEHM TOPMOXEHUS), [LOBMXKEHWE [BYX CBSi3aHHbIX Ten (B BepTUKanbHOM U
rOPU30HTaNbHOW NIOCKOCTSX);

3HaHMUA 3aKOHOB MEXaHUKM K OOBSCHEHUID HEBECOMOCTU M MNEPErpysok, ABWXKEHMS
CMYTHWKOB MIaHET, PeakTUBHOIO ABMXKEHNS, ABWKEHMS TpaHcnopTa.

Il ypoBeHb

Ymems:

3anucbiBaTb ypaBHEHUsI MO rpadukaM 3aBUCUMOCTU OT BPEMEHW: MPOEKUMM U MOAYIS
nepemeLLeHunsi, KOOPAUHATbI, MPOEKUMM W MOAYynsi CKOPOCTM PaBHOMEPHOMO U
PaBHOYCKOPEHHOTO [BWKEHWS!; 3aBUCUMOCTU: CUMbl YNpPYrocTu oT Aedopmauuu, cusbl
TPEHMUs OT CUMbl HOPMaJIbHOMO AaBIEHNS;

yCTaHaBnMBaTb B MNpoLlecce MPOBEAEHUsT  UCCredoBaTeNlbCKOro — 3KCnepumMeHTa:
3aKOHOMEPHOCTM PaBHOYCKOPEHHOTO [OBWXKEHWS; 3aBUCMMOCTb CUMbl TPEHWS OT CUIbl
HOPMaribHOro AABMEHNS, CUIbl YNIPYrOCTM OT AechopMauuu.

lMpumeHsamb:

3aKkoHbl HblOTOHa ¥ OpMynbl K pelleHVto 3adadv Creaylowmx TUMOB: ABWKEHWe
CBSI3aHHbIX TEM, ABWXEHWNE Tera Mo HaKMOHHOM MIIOCKOCTY.

Ha ypoeHe npumeHeHusi 8 HecmaHOapmHbIX cumyauyusix

| ypoBeHb

Knaccugpuyuposamn:

pas3nnyHble BUObl MEXaHUYECKOro ABM>XXEeHNA.

Obobwame:

3HaHUA: O KMHEeMaTU4eCKUX XapakKTepucrtukax, 06 yYpaBHEHUAX AOBWXEeHUA; O
OVNHaMUNYECKUX XapaKTepUCTUKax MexXaHU4ecCKnx SIBMEHNN 1 3akoHax HbloToHa, 00



QHEPreTU4eCKNX XapakTepuUCtnkax mMexaHUYeCKunx SABMEHNA N 3aKOoHaX COXpaHeHnda B
MexaHuke.
Bnademb u 6bimb 20mosbimMu rNpuMeHsamb.

e MeTodbl E€CTECTBEHHO-Hay4yHOro Mo3HaHMs, B TOM 4MUCNe WccrneaoBaTenbCkui, K
N3Y4YEHMIO MEXaHNYECKMX SIBNEHWA.
UHmepnpemuposama:

e npearnonaraemble Unu Nnony4YeHHble BbIBOAbI.
OueHusamnb:

e CBOW OeATeNnbHOCTb B npouecce yqe6Horo NO3HaAHUA.

2. MexaHun4yeckune konebaHms 1 BomHbI (7 4)

| ypoBeHb

KonebatenbHoe aBmxeHne. FapMmoHuyeckoe konebanne. Matematunyeckuin MastHuk. Konebanus
rpysa Ha npyxuHe. CBoboaHble konebaHus. MNpeBpalleHns 3Heprum npu konebdarensHOM
OBWXXeHUN. 3aTyxatoLme konebanns. BelHyxaeHHble konebanus. Pe3oHaHc.

PacnpocTtpaHeHne konebaHun B ynpyrx cpegax. NpogoneHeie 1 nonepeyHbie BonHbI. CBA3b
MeXay ONMHON BOJSHbI, CKOPOCTBIO BOSHbLI U YacTOTOW konebaHu.

3aKOHbI OTpaXXeHWs BOJTH.
Il ypoBeHb

CKopoCTb 1 yckopeHue nNpu konebaTensHOM ABMKeHUN. NHTepdepeHumnsa 1 andpakLms.

®dpoHTanbHble nabopaTtopHblie paboTbl

| ypoBeHb

2. N3yyeHune konebaHunii MaTeMaTUYECKOTO U NPYXUHHOTO MasiTHUKOB.

Il ypoBeHb

3. IamepeHne yckopeHusi CBOGOAHOro NafeHnsi C MOMOLLbI0 MaTeEMaTUYECKOro MasiTHUKA.

JlTabopaTtopHble onbIThbI

N3y4yeHne konebaHuii rpysa Ha NpyxuHe.

N3mepeHmne KeCTKOCTU NMPYXKMHbI C MOMOLLbIO MPYKMHHOTO MasiTHUKa.

MpeameTHble pe3ynbTaTbl 06yYeHUs

Ha ypoeHe 3anoMuHaHusi



| ypoBeHb
Ha3sbigame:

e (pu3snyeckne BENUYMHBLI U UX yCroBHble 0B03HaveHus: cMmelleHune (X), amnnutyga (A),
nepwuog (T), yactoTta (#n), AnuHa BonHbI (A), CKOPOCTb BOMHbI (V);
e eOMHULbBI NEPEUYNCTIEHHBIX BbiLLEe (PU3NYECKUX BEMMNYMH.
Bocnpouseodume:

onpeneneHus Mogenen MexaHuku: MaTeMaTUYECKUIA MAsTHUK, NPYXUHHBIN MasiTHUK;

e onpeaeneHnst NOHATUIA U PU3NYECKUX BENUYUMH: KorebaTenbHoe OBWMXXEHWe, BOITHOBOE
OBWXeHne, cBoboaHble konebaHunsi, cobCcTBEHHbIE KonebaHus, BbIHYKOEHHbIE KonebaHus,
pes3oHaHC, MornepeyHasl BOMHa, NPOAOSbHAs BOSMHA, CMELLeHWe, aMnnuTyaa, nepvos,
yacToTa konebaHui, ANnHa BOrHbI, CKOPOCTb BOJTHbI;

o hopmynbl: nepvopa konebaHwii MaTemMaTU4ecKoro MasiTHMKa, nepuopa  konebaHuii
NPYXMHHOIO MasITHUKA, CKOPOCTMW BOJHbI.

Onucblieamb:

e Habniogaemble konebaHus 1 BOMHbI.
Il ypoBeHb

Bocnpouseodume:

e onpepgeneHve mogenu konebaTenbHOW CUCTEMBI;

e onpeaeneHue aBrneHun: gudpakumna, nHTepdepeHums;

e (bopmMyribl MAKCMMyMOB 1 MUHUMYMOB NMHTEPEPEHLIMOHHON KapTUHbI.
Ha ypoeHe noHumaHus

| ypoBeHb
Ob6BbsICHIMB!

e MpOLECC YCTaHOBMEHMA KonebaHui NPYXMHHOMO U MaTeEMaTU4eCcKoro MasiTHUKOB,
NPUYNHY 3aTyXaHusl KonebaHun, NpeBpaLleHne 3HEPrn Npu konebaTenbHOM ABMXEHUN,
npouecc obpa3oBaHnA Oerywleri BOSHbI, CBOWCTBA BOJSIHOBOIO [BWXXEHWUS, MpoLecc
o6pasoBaHns MHTEPGEPEHLNOHHOW KapTUHbI;

e  rpaHuLbl NPUMEHUMOCTM MOLENEN MAaTEMATUYECKOrO U NMPY>KUHHOIO MasTHUKOB.

lMpusodums npumepsb!:

e konebaTenbHOro 1 BOMMHOBOIO ABWXXEHUI;
e y4yeTa M UCNONb30BaHUSA Pe30HaHca B MpakTuKe.
Il ypoBeHb

Ob6bsicHIMB!

e 06pasoBaHME MAKCHMYMOB U MUHMMYMOB UHTEP(EPEHLIMOHHOWN KapTUHbI.
Ha ypoeHe npumMeHeHUs1 8 munuYyHbIX cumyayusix

| ypoBeHb
Ymems:

e MpuMeHATb hopMyrbl Meproda U 4acToTbl konebaHum maTtemaTuyeckoro U NpPYXMHHOIOo
MasATHUKOB, OJIMHbI BOJTHbI K PELUeHNIO 3aaavy;
e  BbINONHATL MNOA4 PYKOBOACTBOM Y4YMTENS UMW MO rOTOBOW MHCTPYKLMW SKCMEPUMEHT MO
N3y4eHuto konebaHni MaTeMaTUYECKOrO U NMPYXUHHOIO MasiTHUKOB.
Il ypoBeHb

Ymems:

e MpUMEHATb (PopMynbl MakCMMyMOB WU MWHUMYMOB aMmnnuTygbl KonebGaHun K aHanmay
NHTEPdEPEHLNOHHON KapTUHbI;



e yCTaHaBnNMBaThb B MpoOLEcce NPOoBeAEeHNs UCCMeaoBaTenbCKOro aKCnepMmeHTa xapakrep
3aBMCUMOCTM nepuoda KonebaHuii MaTemMaTU4eckoro U MPYXUHHOTO MAasTHUKOB OT
napameTpoB KorebaTernbHbIX CUCTEM.

Ha ypoeHe npumeHeHusi 8 HecmaHOapMHbIX cumMyayusix

| ypoBeHb
Knaccugpuyuposame:

e BUObl MEXAGHNYECKUX KOriebaHn 1 BOMH.
Obobwame:

e 3HaHMA O XapaKTepucTMKax KornebaTenbHOrO0 W BOJIHOBOrO [OBWXEHWIW, O CBOWCTBAXx
MeXaHUYECKNX BOJSTH.
Bnadems u 6bimb 20moebiMu MPUMEHSIMb:

e MeTodbl ECTEeCTBEHHO-HAy4yHOro MO3HaHMSl, B TOM 4MCNe UCCnenoBaTenbCkui, K
N3y4eHnto 3aKOHOMEPHOCTEN KonebaTenbHOro ABMKEHMS.
UHmepnpemuposams:

L] npe,qnonaraeMble NInn I'IOJ'Iy‘-IeHHbIe BbIBOAbI.
OueHusame:

e KaK CBOK [eATesibHOCTb B Mnpouecce yqe6Horo No3HaHUA, TaKk U HaydHble 3HaHUA O
konebaTtenbHOM 1 BOTHOBOM OBUWXEHUN.

3. AnekTpomarHuTHble konebdanunsa v BonHbl (13 4)

| ypoBeHb

SBneHne anekTpoMarHuTHOM nHaykumn. OnbiTel Papages. MarHMTHbIM NOTOK. HanpaeneHne
WHAOYKLUMOHHOrO ToKa. Mpasuno JleHua. B3aMmocBsa3b 9NeKTpUYeCcKoro 1 MarHUTHOMO Nosien.
"eHepaTop NOCTOSAHHOrO ToKa.

CamounHaykums. MHOYKTUBHOCTb KaTyLUKW.

KoHaeHcaTop. dnekTpryeckas eMKOCTb koHaeHcaTopa. KonebartenbHbih KOHTYp. CBOOOOHbIE
3NIEeKTPOMarH1UTHble Kornebanus. MNpeBpalleHns aHeprum B konebaTenbHOM KOHTYpE.

lMepeMeHHbIN aneKkTpuyeckuin Tok. TpaHcopmaTtop. lNepeaaya anekTpuyYeckon aHeprnu.

OnNeKTpoMarHUTHoOe nose. AHeprns NEKTPOMarHMTHOro Nonsi. ANEKTPOMarHUTHbIE BOSHbI.
CKopocCTb pacnpocTpaHeHUsl aNeKTpoOMarHUTHbIX BOSTH. Pagnonepenaya n pagmonpuem.
TeneBnaeHue.

OnekTpomarHnTHas npupoga ceeta. CkopocTb cBeTa. [lucnepcns ceeta. BonHoBble cBOMCTBa
cBeTa. LLikana anekTpoMarHWTHbIX BOMH. BnnsiHne anekTpoMarHMTHbIX U3NYy4YeHN Ha XUBble
OpraHn3Mbl.

Il ypoBeHb
3aKOH 9MEeKTPOMarHMTHON MHAYKLUMN.

Mogynauma v getektuposaHue. lNpoctenwni pagnonpueMHuK.

dpoHTanbHble NabopaTtopHbie paboTbl



| ypoBeHb

4. ViayyeHne SiBMeHnst aNeKTpOMarHMTHOM MHOYKUMN.

JTaBopatopHble onbIThbI

Ha6ntoneHne nHtepdgepeHummn ceeta.

HabniogeHue gucnepcum ceeTa.

C6opka [eTEKTOPHOro paguMonpuemMHmka.

N3yyeHne

MpeameTH

paboTbl TpaHcdopmaTopa.

ble pe3yrnbTaTbl o6yqe HUA

Ha ypoeHe 3anomuHaHusi

| ypoBeHb

Hasbisameb:

dusnyeckne BeNUYUHBbI WU UX YCMOBHble O0OO3HAYeHMs: MarHWTHbIA noTtok (Pg),
WHOYKTMBHOCTL npoBogHuka (L), anektpuyeckas emkocTb (C), koadhpuuUMeHT
TpaHcdopmaumm (K);

€OMHNLbI NePEeYnCIIEHHbIX Bbille (PU3NYECKUX BENUYNH;

AnanasoHbl 3NEeKTPOMarHUTHbIX BOSH;

dunsnyeckne ycTpomcTBa: reHepaTop MOCTOAHHOIO TOKa, reHepaTop MepeMEHHOro TOoKa,
TpaHcdopmaTop.

Bocnpoussodume:

onpeaeneHns Mmogenen: naearnbHbll KonedaTenbHbIA KOHTYP;

onpeaeneHnst MOHATUA M (PU3MYECKUX BESUYMH:  SNEKTPOMArHUTHas  MHOYKUUS,
WHOYKUMOHHBIA ~ TOK, CaMOWHAOYKUMS,  SrfeKkTpuyeckas eMKOCTb  KOHOEeHcaTopa,
3NEKTPOMarHUTHble konebaHusi, NepeMeHHbIN 3MEKTPUYECKUA TOK, 3NEKTPOMAarHUTHbIE
BOJTHbI, 3NTIEKTPOMAarHNTHOE Morie, gucnepcus;

npasuna: JleHua;

POpMyIbl; MarHUTHOrO MOTOKAa, WHAYKTMBHOCTM MPOBOAHMKA, €MKOCTW KOHAEHcaTopa,
nepvoda SneKkTPOMarHuTHbIX konebaHuii, koadpduuneHta TpaHchopMauun, OJUHbI
3NEKTPOMArHUTHbIX BOJTH.

Onuckieams:

dyHOaMeHTanbHble usndeckmne onbiTol: Papages;

3aBUCUMOCTb EMKOCTM KOHAEHCcaTopa OT MMolWaamn nriacTuH, pacCTOSHUSA MeXOy HUMU U
HanMunsa B KOHOEHCATOpe ANANEKTPUKA;

MeToAbl U3MEPEHUS CKOPOCTU CBETA;

ONbITbl MO HAOMOAEHMIO ABNEHUI AUCNepCcumn, MHTepdEPEHLMM 1 AndpakLmmn CBETa;
LUKany 3MeKTpOMarHUTHbIX BOJTH.

Il ypoBeHb

Bocnpouseodume:

onpeageneHna (bVISVI‘-IeCKVIX BeINMMYMH. aMnnnTtygHoe u ﬂeVICTByIOLLI,ee 3Ha4YeHn4d
HanpsaxeHnAa n Cunbl nepemMeHHOro Toka.



Onucbieamb:

e  CBOMCTBA 3NEKTPOMArHUTHbIX BOJTH.
Ha ypoeHe noHumaHusi

| ypoBeHb
Ob6bscHIMb!

e (bmanyeckme siBNEHUN: INEeKTPOMarHUTHas MHAYKLUMS, CAaMOVHAYKLUNS;

e NpOLECC BO3HMKHOBEHUS U CYLLECTBOBAHUS SNEKTPOMAarHUTHbIX konebaHui B KOHTYpe,
npeBpalleHne 3Heprunm B KonebaTernbHOM KOHType, npouecc obpasoBaHus U
pacnpocTpaHeHNe SMEKTPOMArHUTHbIX BOSH M3MyYeHUEe U MpUEM SMeKTPOMAarHUTHbIX
BOJTH;

e MpUHUMN [OEeNcTBUSE WM YCTPOMCTBO: reHepaTopa MNOCTOSIHHOTO TOKa, reHepaTopa
nepeMeHHoro Toka, TpaHcdopmaTopa, AeTEKTOPHOro paanonpueMHIKa;

e MNPUHUMM Nepeaadn aNeKTPUYECKom SHepru.

ObocHosbIBamb:

e  3NEeKTPOMAarHWTHyt NPUPOAY CBeTA.
lMpusodums npumepsi:

®  /ICNOSIb30BaHUA 3MNEKTPOMAarHMUTHbIX BOMH pasHbIX AnanasoHoB.
Il ypoBeHb

Ob6BACHAMB!

e MPUHLMMbI OCYLLECTBIIEHNS MOSYNALMN U OETEKTUPOBAHUSA paanocurHana;
e ponb akcnepumeHTOB epua, A. C. lNonoBa n TeopeTnyeckmx nccrnegosannin Makceenna
B Pa3BUTMM y4eHMS 00 3NEKTPOMArHUTHbIX BOSTHaX.
Ha ypoeHe npumeHeHUss 8 MUNU4YHbIX cumyauyusix

| ypoBeHb
Ymems:

e OMnpedensiTb HEM3BECTHbIE BENUYMHbLI, BXoAsawMe B (pOpMysibl: MarHMTHOrO MOTOKa,
WHOYKTUBHOCTH, Ko3hdmumeHTa TpaHchopmaumm;
e OnpeaensiTb HanpaeneHne MHOYKLUMOHHOMO TOKa;
e  BbIMOMHATL NPOCTLIE ONbIThI MO HAGNOAEHWIO AUCNepCUM, AudpakUUn N MHTeEpdepeHLun
CBETa;
e (PopMynNUpPoBaTb LiENb 1 TMNOTE3Y COCTaBNATL MflaH 3KCNepUMEHTarbHON paboThl.
lMpumeHsamb:

e hopmynbl neprvoga 3NeKTPOMarHUTHbIX KonebaHum 1 AnvHbl 3NEeKTPOMarHUTHBIX BOMH K
peLLeHnNIo KONUYECTBEHHbIX 3aay;
® MONYYEHHbIE NPY N3YYEHUU TEMbI 3HAHUSA K PELLEHNIO KaYeCTBEHHbIX 3a4au.
Il ypoBeHb

Ymems:

e aHanM3MpoBaTb M OLEHMBAaTb pe3yrbTaTbl HAONIAEHNS KCNepUMEHTa.
Ha ypoeHe npumeHeHusi 8 HecmaHOapmHbIX cumyauyusix

| ypoBeHb

e 0b606watb pesynbTaTtbl HABMOEHUN N TEOPETUYECKNX NOCTPOEHWUN;
® MNPUMEHSATb NOMyYeHHble 3HaHWUS AN 0ObSACHEHUS ABNEHUI U NPOLEeCCOoB.
Il ypoBeHb

Cucmemamu3uposamb:



e CBOWCTBA 3M1EKTPOMAarHUTHbIX BOMH paaMoamanasoHa M OnTUYecKoro amManasoHa.
Obobwame:

e  3HaHuA 06 ANEeKTPOMarHMTHbIX BOJTHax pa3HOro anana3oHa.

4. OnemeHTbl KBaHTOBOW un3nkm (9 )

| ypoBeHb
OnbiT Pesepdopaa. MNnaHeTapHaa mogens atoma.
CnekTpbl ucnyckaHusi u nornoweHust. CnektpanbHbI aHanua.

ABneHune pagnoakTneHocTu. Anbda-, 6eTa- u ramma-uanyyeHms. Coctas atoMHoro sapa. [NpoToH u
HenTpoH. 3apsg sgpa. Maccosoe uncno. M3otonbl.

PagunoakTtnBHble npespalleHus. MNepuog nonypacnaga. AgepHoe B3anmogencTeme. AHeprusi CBA3un
aapa. AgepHble peakumun. [lenenne aaep ypaHa. LienHasa peakums. AoepHeii peaktop.

Bronornyeckoe gencTeme pagnoakTUBHbBIX U3MyYeHUIA U ux npumeHeHne. CueTuunk erirepa.
HosnmeTpus.

ApnepHas sHepreTuka 1 Npodrnembl 3KONOrnu.

Il ypoBeHb

Asnenne doTtoaddekTa. [vmnotesa NnaHka. POTOH. POTOH U INEKTPOMArHNTHasA BOJSTHA.
3aKoH pagMoaKTMBHOro pacnaaa.

[edekT macchbl 1 3HEPreTUYECKNIN BbIXOA SOEPHbIX peakumn. TepmosigepHble peakunu.

OnemeHTapHble YacTuLbl. B3anmHble npeBpalLeHnst 3rieMeHTapHbIX YacTull,.

MpeameTHble pe3ynbTaTtbl 06yYeHUSs

Ha ypoeHe 3anomuHaHusi
| ypoBeHb
Hasbieame:

e [OHATUSA: CMNEeKTP, CMMOWHOW W FMHENYaTbli CMEeKTp, CNEKTP WCMyCKaHWsi, CMeKTp
MOrMNOLLEHWS, MPOTOH, HEUTPOH, HYKITOH;

o (PU3NYECKYI0 BENUYMHY M ee YCNOBHOE 0003Ha4YeHne: MornoLLeHHasi 4o3a uanydeHus (D);

o eanHuLy 3Ton PM3MYECcKon BeNnYMHbIL: Ip;

e MoJenu: mMoAernb CTpOeHus aTtoMa TOMCOHA, MraHeTapHas Mogenb CTPOeHust atoma
Pesepdopaa, NpOTOHHO-HENTPOHHAsA MoAenb A4pPa;

e (busmyeckne ycTponctea: kamepa BunbcoHa, sgepHbIn  peakTop, aToOMHas
ANeKTpocTaHuums, cyeTuuk ['enrepa.

Bocnpouseodume:

e onpeperneHnd NMOHATUA U (bI/I3I/IL-IeCKVIX BEJIMYNH. paanMOaKTUBHOCTb, pagunoakTuBHOE
nanyyenue, aﬂbd)a-, beta-, ramma-unanydyeHue, 3apdagosoe 4ucrio, MaccoBo€ 4ucrio,
M30TOonN, pagnoakTuBHblE€ NpeBpalleHnd, nepunon nonypacnaga, aaepHble CUnbl, 3HEPTUd



CBSA3N sOpa, siOepHast peakumsl, KpUTUYeckas Macca, LenHas sigepHas peakuus,
nornoweHHas 4o3a U3nydeHusl, anemMeHTapHas yactuua.
Onuckieams:

e onbiThl: Pesepdopoa no paccesHuio anbga-yactud, onblT Pesepdopaa no
onpeaeneHnto CocTaBa PaguoakTUBHOMO U3MYYEeHNs;
e LIENHYIo AOEpHYI0 peakLmio.
Il ypoBeHb

Bocnpouseodume:

e orpedeneHnsa MNOHATUN U (PU3MYEeCKX BenuyuH: poToadeKT, KBaHT, POTOH, AedeKT
MaccCbl, 3HepreTUY4ecKUn BbIXOA SOEPHOW  peakuuun, TepmosaepHasa peakums,
3NeMeHTapHble YacTuLbl, aHTUYaCTULbI, aHHUTMNAUMSA, aApOH, NENTOH, KBapk;

e  3aKOH paamMoaKTUBHOroO pacnaga;

e bopmynbl: fedreKkTa Macchl, IHEPrum CBA3U sapa.

Ha ypoeHe noHumaHus

| ypoBeHb
Ob6BACHAMD!

° q:)mmqecme ABJTEHUA: o6pasoBaH|/|e CMMNOLWWHbIX U NUHEen4yaTbIX CNeKTpoB, CNEeKTpoB
NcrycKaHus 1 NOrnoLeHnd, paanoakTUBHbBINM pacnag, AeneHve saep ypaHa;
npupoay anbda-, 6eta- n raMma-us3ny4eHun;
nnaHeTapHy MoAenb aTtoMa;
NMPOTOHHO-HEWTPOHHYIO MOAEeNb A4pa;
NpaKkTU4eCKoe MCMONb30BaHME CNEKTPANbHOroO aHanu3a n MetToga MevyeHblX aToMOB;
NPUHUMN OEeNCTBUA M YCTPOMCTBO: kamepbl BunbcoHa, a0epHOro peaktopa, aTOMHOM
ANEKTPOCTaHUmMn, cyeTymnka lenrepa;

e [EeNCTBME PagNOaKTUBHBIX U3NYHYEHUIN N UX MPUMEHEHME.
lNMoHumame:

e OTNNYME SAEPHbBIX CUM OT CUIT TPABUTALMOHHbBIX U 3NEKTPUYECKUX;
e [PUYUHbI BbIAENEHNS 3Heprum npu obpasoBaHMM sapa U3 OTAEeNbHbIX 4YacTul, Unu
MOrnoLeHNst SHePTnN ANst pacLlenneHnn sapa Ha OTAENbHbIE HYKMOHbI;
e 3Konornyeckme npobnembl U Npobnembl saepHon 6e30nacHOCTU, BO3HMKAKOLWIMNE B CBS3U
C NCNONb30BaHNEM SIAEPHON SHEPTUMN.
Il ypoBeHb

lMoHuUMams:

porb 9KCMEPMMEHTa B U3YYEHMMN KBAHTOBbLIX SIBIIEHUNA;

e ponb MoAenen B npouecce Hay4dHOro no3HaHuga (Ha npumepe mogernen CTpoeHus atoma
v agpa);

e BEpPOATHOCTHBIN XapaKkTep 3aKoHa paAnoaKkTUBHOMO U3MNy4YeHus;

e XapaKkTep M YCIOBMSI BO3HWKHOBEHMWS pPEaKUUM CUHTE3a MerkMx si4ep U BO3MOXHOCTb
NCMNOMNb30BaHNs TEPMOSAEPHON SHEPTUN;

e  CMbICIT @aHHUMUNSALMUN 3NIEMEHTAPHbBIX YaCTUL, 1 UX BO3MOXHOCTW pOXAATbCA napamu.

Ha ypoeHe npumeHeHUs1 8 MUnuUYHbIX cumyayusix

| ypoBeHb
Ymems:

e aHanmManpoBaTb Habnogaemble SBMEHUS UM OMbITbl UccrnegoBaTtenen M OObACHATbL
NPUYNHbI NX BO3HUKHOBEHUA U NPOABIIEHUA;

e onpegendtb MU 3anucbiBatb 0bo3HaveHne A0pa noboro XMMUYECKOro 3afeMeHTa C
YKa3aHnem MaccoBOro n 3apsaaoBoro 4mncern,

e 3anncbiBaTb peakuunn anbcba- n 69Ta-pacnap,03;



e onpedenaTb: 3apsaoBble M MaccoBble 4uCra 9NeMEHTOB, BCTYMalWWMX B SAEPHYHO
peakumio mnm obpasyllmxcs B ee pesynbTare; NpoaykTbl SOEpHbIX peakuun unm
XUMUYECKME INEeMeHTbl agep, BCTynawwux B peakumio; nepuog nonypacnaga
paanoakTUBHbBIX ANEMEHTOB.

lNpumeHsmb:

® 3HAHMA OCHOB KBAHTOBOW (OU3WMKM OMsi aHanv3a U OOBbACHEHUSA sIBNEHWA npupoabl U
TEXHUKMN.
Il ypoBeHb

Ymemb:

e 1CMONb30BaTh 3aKOH PaAMOaKTMBHOMO pacnaga Ans onpeaerieHns Yncna pacnasLmnxcs u
HepacnaBLLUKXCS 3NIEMEHTOB U Nepurog ux nornypacnaaa,;
e paccuMTbiBaTb OedEKT MacChl U 3HEPruo CBA3MN Aaep;
e 0OBLACHATL YCTPOWCTBO, HAa3HaYeHNe Kaxaoro aneMeHTa u paboTy aaepHOro peakropa.
Ha ypoeHe npumeHeHusi 8 HecmaHOapMHbIX cUMyayusix

| ypoBeHb
Ymems:

L] aHann3npoBaTb KBAHTOBbIE ABJTEHUA;
CpaBHMBATbL: AAepPHble, rpaBUTaAUNOHHbIE U 3NTEKTPUYECKMNE CUslbl, ﬂeVICTByIOLLI,I/Ie Me>|<,qy
HyKJ'IOHaMVI B A440pe€;
o 0006LaTh NONYyYEHHbIE 3HAHUS;
L] NMPUMEHATbL 3HaHMA OCHOB KBaHTOBOW q)I/I3I/IKVI and 06'b$|CHeHVIF| HEeN3BECTHbIX paHee
SIBFIEHNI N NPOLIECCOB.
Il ypoBeHb

Ucnionb3oeame:

e METoAbl Hay4yHOro MO3HaHUA: 3aMmnupuyeckne (HabnwaeHne W SKCNEPUMEHT) U
TeopeTnyeckme (aHanus, obobLieHne, MoAenuMpoBaHWe, aHanornsl, WHOYKUMs) npu
N3y4YeHNN 3rIEMEHTOB KBAHTOBOW (PU3MKMN.

5. BcenenHas (8 y)

| ypoBeHb
CTtpoeHune n macwtabbl BceneHHoM.

[eoueHTpMYeckasi U renmoLeHTprYeckasi CMCTeMbl M1pa. 3aKoHbI ABVXEHMS nraHeT. CTpoeHne u
mMacwTabbl ConHevHon cuctembl. Pasmepbl nnaHer.

Cuctema 3emng-JlyHa. Mpunuesbl.
Buanmoe gswmxkeHne nnaHet, 38e3q. ConHua, JlyHbl. ®asbl JTyHbI.

MnaHeTta 3emns. JlyHa — ecTecTBeHHbIN cnyTHUK 3emnun. MNMnaHeTbl 3eMHon rpynnbl. MNnaHeTbl-
TUraHThbl.

Manble Tena ConHe4YyHoOM CUCTEMBI.

ConHeuvHas cucteMa — KOMMJEKC Ter, uMerLLmx obuiee nponcxoxaeHune. Metoapl
acTtpodmanyecknx nccnegosaHnn. Pagunoteneckonsl. CnekTpanbHbI aHanna HebecHbIX Ten.

Il ypoBeHb

[1B1>xeHne KocMM4Yecknx OO bLEKTOB B NOJSIE CUMbl TATOTEHUS.



Mcnonb3oBaHue pe3ynbTaTtoB KOCMUYECKUX nccrnegosaHnin B HayKe, TEXHUKe, HapoaHOM X035INCTBE.

®poHTanbHble nabopatopHble paboThbI

5. OnpeaenexHve pa3aMepoB fyHHbIX KpaTepoB.

6. OnpeneneHme BbICOTbl N CKOPOCTU Bbl6pOC8 BelwecTBa U3 ByJikaHa Ha CNyTHUKE POnMTepa Wo.

JlTaGopaTtopHbIv OnbIT

I/I3y\4eH|/1e (*)OTOFpadZ)Mﬁ nnaHeT, KOMEeT, CNYTHUKOB, MOJ1y4eHHbIX C MOMOLLUbK HAa3eMHbIX 1
KOCMMYECKNX HabnoaeHNNA.

MpeameTHble pe3ynbTaThl 00ydYeHUs]

Ha ypoeHe 3anomuHaHusi

| ypoBeHb

Ha3sbieamsb:

dusnyeckne BeNUYMHBI M WX YCrOBHble 0003Ha4YeHWs: 3Be3gHasd BenuumHa (M),
paccTosHue 0o HebecHbIX Ten (I);

€aMHNLbI 3TUX PUINYECKNX BENUYUH;

noHATMA: co3pe3ausa bonblias Megseauua n Manas Megseauua, nnadHeTbl ConHevyHoM
CUCTEMBI, 3BE3Hbl€ CKOMMNEHUS;

acTpoHOMMYecKne Npnbopkl 1 YCTPOMCTBA: ONTUYECKNE TENECKONbI U PaanoTENEeCcKonbI;
dasbl JIyHbI;

OTIIMYME rEOLEHTPUYECKON CUCTEMBI MUPA OT FreNMOLEHTPUYECKOMN.

Bocnpouseodume:

onpeaeneHnst MOHATUIA: acTPOHOMMYEcKas eduHuua, CBETOBOW [OA, 304uakaribHble
CO3BE3M1sl, reoLeHTpMYeckas M renmoueHTpuYeckass CUCTEMbl MUpa, CUHOAMYECKUN U
cngepudeckuin mecsu,;

MOHATUSA CONTHEYHOTrO U JTYHHOTO 3aTMEHUI;

SIBNEHWSI: NPUIMBOB M OT/IMBOB, MeTeopa U MeTeopuTa.

Onuckieams:

Habnogaemoe cyTo4HOEe ABWXKEeHME HeDeCcHOWN cdepbl;
BMAMMOE NeTneodpasHoe ABUKEHME NNAHET;
reoLeHTPUYECKYI0 CUCTEMY MUPA;
renMoLEeHTPUYECKYI0 CUCTEMY MUPa;

nameHeHune as JlyHbl;

aswxkeHne 3emnn sokpyr ConHua.

Il ypoBeHb

Bocnpouseodume:

nopAAOK pacroJioXeHUd nnaHeT B ConHe4yHoM cucTeme;
n3MeHeHne Bnaga KOMeTbl B 3aBUCUMMOCTU OT PacCToAHUA 00 ConHua.



Onucbieamb:

e  3MEeMeHTbI NMYHHON NOBEPXHOCTY;

e ABMeHMe npeLeccuu;

® M3MEHeHMe BuAa KOMETbl B 3aBUCUMOCTU OT paccTosHua Ao ConHua.
Ha ypoeHe noHumaHus

| ypoBeHb
lpusodums npumepsi:

HebeCHbIX Ten, BXoAaLWmMX B cocTaB BceneHHou;
NnnaHeT 3eMHOW rpynnbl U NNaHeT-rMraHToB;
Manbix Ten CofHe4YHON CUCTEMBI;
Teneckonos: pedpakTopoB 1 pedrieKToOpOoB, paanoTeNnecKonoB.;
pasnmnyHbIX BUOOB MU3IydeHUst HEOECHbIX Ten;
e  pasnuyHbIx No opmMe CNyTHUKOB NITaHET.
Ob6BsICHIMB!

netneobpasHoe ABMXXEHME NIaHET;
BO3HWKHOBEHME NPUIMBOB Ha 3emre;
OBUXXEeHWe Mnortoca Mypa cpean 3Bess;
COIMHEYHbIE U NTYHHbIE 3aTMEHUS;
sIBNeHne meTeopa;
CYLLECTBOBAHME XBOCTOB KOMET;
®  1CMONb30BaHNE PasfMyHbIX CMYTHUKOB B aCTPOHOMMM U HAPOOHOM XO35IMCTBE.
OueHusamn:

e TemnepaTypy 3Be34 Mo UX LBETY.
Ha ypoeHe npumMeHeHUs1 8 munuYyHbIX cumyayusix

| ypoBeHb
Ymems:

e HaxoOuTb Ha HebGe Hanbornee 3aMeTHble CO3BE3ANSA U SipKNE 3BE3abl;

e ONUCbIBaTb: OCHOBHblE TUMbl HEOECHbIX Ten W sBMeHWr BO BceneHHoW, OCHOBHbIE
06bekTbl ConHeYHoM CUCTEMbI, TEOPUKN NponcxoxaeHnst CornHeyYHom CUCTeMbI;

e OnpeaensTb pasmMepbl 0Opa3oBaHui Ha JlyHe;

e paccuuTbiBaTb AaTy HAaCTYNIIEHNS 3aTMEHWIA;

e 00OCHOBbIBaTb WCMOMIb30BaHNE WCKYCCTBEHHbIX CMYTHMKOB 3emMnuM B HapOAHOM
XO3ANCTBE W Hay4HbIX NCCIEAOBaHMSX.

lMpumeHsamb:

e MapHMKOBLIN 3hhekT aAnst 06bACHEHUS YCITOBUIA Ha MaHeTax.
Il ypoBeHb

Ymems:

e MpPOBOAUTL MpOCTENLIME aCTPOHOMUYECKNE HabnogeHus;
o OObACHATb: M3MeHeHust a3 JlyHbl, pasnuuue Mexagy reoueHTpU4eckon wu
renMoueHTPNYECKON cucTeMammn Mmpa;
e OnNUCbIBaTb: OCHOBHbIE OTMAMYMUS MNIAHET-TUraHToB OT MAaHeT 3EeMHOW Tpynmebl,
dusnyeckme npoueccobl obpasoBaHnst CONHEYHON CUCTEMDI.
Ha ypoeHe npumeHeHust 8 HecmaHOapmHbIX cumyauyusix

| ypoBeHb

Ob6obwame:



e  3HaHMS: 0 PM3MYECKMX Pa3NNYUAX NNaHeT, 06 0bpaszoBaHUKN NNAHETHbIX CUCTEM Y APYrMX
3Be3q.
CpasHusamb:

e pasmepbl HebeCHbIX Ten,

e TemnepaTypbl 3BE3/1 pa3HOro LBeTa;

®  BO3MOXHOCTU Ha3eMHbIX 1 KOCMUYECKMX HabnoaeHun.
lNpumeHsmb:

e [OJly4YeHHble 3HaHuA On4d 00BbACHEHUS HEN3BECTHbIX paHee HebeCHbIX €ABMEHUA U
npoLeccos.

Pe3epBHoe Bpewms (8 u)



MaTepuanbHoO-TeXHUYECKOoe obGecnevyeHune 06pasoBaTeanoro npouyecca

Y4ebHO-MEeTOANYECKMI KOMIMIEKC AN N3y4eHus Kypca dunankm B 7—9 knaccax cosgaH aBTOPCKUM
KONNEeKTMBOM npenogasartenen guamyeckoro akynsteta MocKOBCKOro rocygapCTBEHHOro
negarorm4yeckoro yHuBepcuTeTa.

Mporpamma kypca dmamkun ana 7—9 knaccoB obLieobpasoBaTenbHbIX yUpexaeHUn (aBTopb!
H. C. Mypsblwesa, H. E. Baxeesckas).

YMK «®usunka. 9 knacc»

1. ®usuka. 9 knacc. YuebHuk (astopbl H. C. lMNMypeiwesa, H. E. Baxeesckas, B. M. YapyruH).

2. dusuka. Pabouas Tetpagb. 9 knacc (aBtopsl H. C. MNypbiwesa, H. E. Baxeesckas,
B. M. YapyruH).

3. dusuka. Metogmyeckoe nocobue. 9 knacc (astopbl H. C. Mypbiwesa, H. E. Baxeesckas,
B. M. YapyruH).

4. ®uaunka. KoHTponbHbIe 1 NpoBeEpPOYHbIe paboThl. 9 knacc (aBTopbl H. C. MNMypbiwesa,
O. B. Jlebenena).

5. MynbTUMeanInHOE NPUIOXKEHNE K YHEOHNKY.
Cnucok HarnsagHbIX Nnocooun
Tabnuupbl obLuero HasHavyeHus
1. MexayHapogHasa cuctema egmHuy, (CH).
MpucTaBku ons 00pa3oBaHNSa AECATUYHBIX KPaTHbLIX U A0MNbHbLIX €ANHNL,.

dursnyeckme nNocTossHHbIE.

2

3

4. LLikana anekTpoMarHUTHbIX BOSIH.

5 MpaBuna no TexHuke 6e3onacHOCTM Npu paboTe B KAOMHETE PUINKMN.
6

. Mepbl 6e30MacHOCTV NpK NOCTAHOBKE U NMPOBEAEHUN NabopaTopHbIX paboT no
3NeKTpUYecTBy.

7. MopsiaoK peLleHnst KONMMYECTBEHHbIX 3a4ay.
TemaTnyeckue Tadbnuubl

1. ‘a3 kak onTudeckas cucrema.

2. OnTtunyeckune npnbopbi.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

BpoyHoBckoe asuxeHue. dudpdysus.

nOBerHOCTHoe HaTaAXeHue, KannnnapHoCTb.

Ctpoenne atmocdepbl 3emnu.
ATmocdepHoe faBneHue.
bapomeTtp-aHepous.

Buabl pedopmanmn 1.

Buabl pedopmanmn ll.
N3mepeHne Temnepatypsbl.
BHyTpeHHAs aHeprus.
TennounsonsunoHHble MaTepuarbi.
lMnaBneHue, ncnapeHne, KUNeHme.
MaHomeTp.

[Buratens BHYTPEHHEro CropaHus.
[Buratenb NOCTOSIHHOrO TOKa.
TpaeKkTopuns ABMKEHUS.
OTHOCUTENBHOCTL ABUXEHUS.
BTtopon 3akoH HbloToHa.
PeakTuBHOE OBWXEHME.
Kocmunueckuin kopabnb «BocTok».
Pabota cunbl.

MexaHun4yeckne BOMHbI.

Mpnbopbl MarHUTOSNEKTPUYECKON CUCTEMBI.

Cxema rmapoanekTpocTaHLUmun.

TpaHcdopmaTop.

Mepenaya n pacnpeneneHme aneKTPo3HEPTUN.

OuHamumk. MnkpodooH.

LLikarna aneKkTpoMarHUTHbIX BOSH.
Mopgenwn cTpoeHus aToma.
Cxema onbiTa Pesepdopaa.
LlenHas sagepHas peakums.
SAaepHbin peakTop.

3Be3bl.

ConHevHas cuctema.



36.
37.
38.
39.
40.
41.

3aTmeHus.

3emnss — nnaHeta ConHe4vHon cuctembl. CTpoeHne ConHua.
JlyHa.

[MnaHeTbl 3eMHON rpynnbl.

lMnaHeTbI-riMraHThHI.

Mansble Tena ConHe4YHoM CUCTEMBI.

aﬂeKTpOHHble yqe6|-|b|e n3gaHua

1.

®uauka. bubnuoteka HarnsggHbIX nocobun. 7—11 knaccel (No4 pegakumen

H. K. XaHHaHoBa).

2.
3.
4.

JlTaBGopaTtopHble paboTkl No mauke. 7 KNacc (BUpTyanbHas guanyeckas naboparopus).
JlTaBGopaTtopHble paboTkl No dunanke. 8 knacc (BUpTyanbHas guanyeckas naboparopus).

JTaBGopaTtopHble paboTel No dunanke. 9 knacc (BUpTyanbHas guanyeckas naboparopus).
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