MyHnununaabHas 010/:keTHasi 00meo0pa3oBarenbHas opranuzanust CrapomaiiHcKas cpeqHss MIKoJaa Ne 2
MYHHMIMIIAJBHOT0 00pa3oBanus «CTapoMaiiHCKMIl paiion» YJIbSHOBCKOI 00J1acTH

PACCMOTPEHO COI'NTACOBAHO YTBEPX/IEHO

Ha 3acenanuu [1IMO 3amecTtuTens aupekropa no YBP Hupexrop MBOO Crapomaiinckass CIII Ne2
yuurenen pusuku, matemaruku u UKT

[Iporokou Nel Huxudoposa C.1O. [TonoBunkuna T. H.

ot 28 aBrycra 2024 r. 29 asrycra 2024 . [Tpukaz Ne 176 ot 29 aBrycra 2024r.

Pabouas nporpamma
HaunmenoBanue kypca: puszuka
Knacc:_9 a,6

YpoBens 0b11ero 00pa3oBaHus: OCHOBHOE 00IIee 00pa3oBaHue f — o \ Moanucan: MonoBuHKMHA
Yuuresnb, TOJKHOCTD: yYUTENb (QU3UKU LYOPGRO/ TomACho TaTbsiHa HukonaesHa
MNonobuHkuHa .
Cpox peanmmsanuu porpammber: 2024-2025 y. T. T D OcroBanue: 5 noATBEpPXAAI0
) ] Nupekmop MBOO Cmapomadnckast CLI N°2 3TOT ﬂOKyMeHT cBoeun
KonnuecTBo yacoB o yueOHOMY T1aHy:  gce2o 99 uacos 6 200, 8 nedenro 3 uaca IS EE0T 7 (ToH 20T YAOCTOBEPSHOLLEI NOANMCHIO

QLGU‘DHD‘HGDDR MadHa, gﬂﬂTDﬂ[mGZDy ﬂa-ra; 2024-08-30 115803

[InanupoBaHue COCTaBICHO Ha OCHOBE:

denepaabHOTO TOCYAAPCTBEHHOTO 00111e00pa30BaTeILHOTO CTaHapTa OCHOBHOTO 001iero oopazoBanus: [Ipuka3z MO Poccuiickoit @eneparuu Ne 1897 ot
17.12.2010 .

VYyeonoii nmporpammbl @usuka. 7 — 9 knaccel. ABTopoB H.C. ITypeimesa u H.E. BaxxeeBckas — 3-e uzn.- M.: [Ipocsemenne, 2021. — 50c.

Yueonux: ®uzuka. 9 kiacc.: yaueOnuk / H.C. [lyperieBa, H. E. BaxeeBckas.- 7-e u3ganue, nepepadotannoe.- M. : JIpoda, 2019.- 298c.

Pabouyto nmporpaMMy cocTaBuil y4uTeNb (PU3UKU Xamuymius NLA.







IosicHUTeIbHAS 3aMUCKA.

[Tpumepnas paboyas mporpamma no (pu3MKe Ha ypOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs COCTaBJIEHA Ha OCHOBE IMOJIOKEHHUH U TpeOOBaHUHN K pe3yIbTaTaM
OCBOEHHA Ha 0A30BOM ypOBHE OCHOBHOI 00pa30BaTeNIbHOM MPOTpaMMBbI, TPEACTaBICHHBIX B DenepaibHOM rocyJapCTBEHHOM 00pa30oBaTeIbHOM CTaHAApTe
ocHoBHOTO 00mIero oopazoanus (PI'OC O00), a Taxxke ¢ yuétom [IpumepHoii mporpammMbl Bocnutanus 1 KoHuenuy npernoiaBaHus yaeOHOTO mpeaMeTa
«Dusuka» B 00pa3oBaTeIbHBIX opranuzanusx Poccuiickoit denepanuu, peaanu3yroiux OCHOBHbBIE 00111e00pa30BaTelIbHbIE TPOTPAMMBI.

MECTO YYEBHOI'O IIPEIMETA «®U3UKA» B YYEBHOM IIVIAHE

B cooterctBum ¢ DI'OC OO0 ¢usuka sBisiercst 00s3aTeNbHBIM MPEAMETOM Ha YPOBHE OCHOBHOT'O 001ero o0pa3oBanus. [laHHas mporpaMma rpexycMaTpiuBaeT H3ydaeHre
¢du3uKy Ha 6a30BOM ypoBHE B 00bEMe 238 1 3a TpH ro1a o0ydeHus 110 2 4 B He/lellio B 7 1 8 Kiraccax v 1o 3 U B Hezleo B 9 kiracce. B TeMaTiyeckoM TUIaHUpOBaHUH IS 7 |
8 KJI1accoB IpeIIoNiaraeTcs pe3epB BPEMEHH, KOTOPBIN YIUTENb MOYKET HCTIOIB30BaTh 0 CBOEMY YCMOTPEHHIO, a B 9 KiTacce — MOBTOPUTENHHO-0000IIATONTHIT MOJTYITb.

Pabouas mporpamma cocraBiieHa Ha OCHOBE aBTOpCcKkoid mporpamMmsbl « Gusnka 9» (aBropsl H.C.IlypeimieBa, H.E.BaxkeeBckast.). YueOnas mporpamma B 9 kiacce
paccuntana Ha 102 gacos, 3 yaca B Hezemo. C yueroMm yueOHO-KaeHaapHoro rpaduka KTTI Moxer ObITh cokpartieH 10 99 ypokoB B 1o (13 pacyera 33 Henelnb B To/T).

*  ®enepanpHoro 3akoHa No273 ot 29.12.2012 «OG6 obpazoBanun B Poccuiickoit denepanumy ¢ H3MEHEHHUIMU,
»  ®denepanbHOroO rocy1lapcTBEHHOIO 00pa30BaTENIBHOTO CTaHIapTa OCHOBHOTO 00111ero 00pa3oBaHus (yTBepxAeH npukazoM MuHoOpHayku Poccuu ot
17.12.2010 r. Ne 1897, 3apeructpupoBan B Muntocte Poccun 01.02.2011 r., peructpaunonssiit Homep 19644), ¢ uzmenenusimu ot 29.12.2014r. Nel644;
* IIporpammsl ocHOBHOTO 0011ero oopazoanus. dmsuka. 7 — 9 knaccel, H C I[ypeimea, HE BaxeeBckas — 3-e uza.- M.: [Ipocsemenue, 2021. — 50 c. ;
*  OOIT OO0 MBOO Crapomaiinckas CII Ne 2;
*  VuebHo-kanenaapHoro rpadpuka MBOO Crapomaiinckast CLL Ne 2 na 2024-2025 y4eOHbIi TOI.
Hcnoan3yemplii yueonuk: H.C [TyperiieBa, H.E.BaxeeBckas «®Puzuka 9»: YueOHuK 1151 001meoopa3oBaTenbHbIX yupexaenuid. M3garenscteo M.: Jlpoda
2019r. -298c.

ean u 3apauu:

[enun, HA TOCTHIKEHUE KOTOPBIX HAIIPABJIECHO M3yueHNEe (PU3UKHU B IITIKOJIE, ONPEICTICHBI MCXO s U3 1esiei o0miero oopasoBanusi, ChOPMYIMPOBAHHBIX B
denepalibHOM TOCYAAPCTBEHHOM CTaHapTe 00IIero 00pa3oBaHus U KOHKPETU3UPOBAHBI B OCHOBHOI 00pa30BaTeIbHOM MTporpaMMe OCHOBHOTO OOIIEro
ob6pazoBanus [1IkoJbI:

1. moBbIIeHHE KavyecTBa 00Opa30BaHUS B COOTBETCTBHH C TPEOOBAHUSAMH COIMAIBHO-3KOHOMUYECKOTO U HH(DOPMAITMOHHOTO Pa3BUTHS O0IIECTBA U
OCHOBHBIMH HAIPaBJICHUSIMH Pa3BUTHs 00pa30BaHKA HA COBPEMEHHOM dTarle.
2. co3JaHue KOMIUIEKCa YCIOBUH JIJIsl CTAHOBJICHHSI U Pa3BUTHS JIMYHOCTH BBIMMYCKHUKA B €€ MHAWBHIyaTbHOCTH, CAMOOBITHOCTH, YHUKAIHHOCTH,
HEMOBTOPUMOCTH B COOTBETCTBHH C TPEOOBAHUSAMH POCCUKUCKOTO 00IIecTBa
3. olecrnieueHue TNIAHUPYEMBIX PE3YyJIbTaTOB MO JOCTHKEHHUIO BBIITYCKHUKOM IEJIEBBIX YCTAaHOBOK, 3HAHUI, YMEHHI, HABBIKOB, KOMIIETEHIIUH U
KOMIIETEHTHOCTEH, OTIPeIeIIeMbIX TUYHOCTHBIMHU, CEMEHHBIMH, OOIIECTBEHHBIMH, TOCYJAPCTBEHHBIMHU MOTPEOHOCTSIMU U BO3MOKHOCTSIMHU 00Y4arOIIEroCst
CPEIHEro MKOIBFHOTO BO3PACTa, MHIANBUAYATIbHBIMU 0COOCHHOCTSIMH €T0 Pa3BUTHS U COCTOSIHUS 3I0POBbS;
YcBOGHHE yUalMMUCS CMBICTa OCHOBHBIX MOHITHIA U 3aKOHOB (DM3UKH, B3AaMMOCBS3H MEXIAY HUMH;
dopmupoBaHUE CUCTEMbI HAYYHBIX 3HAHUU O MPUPOE, €€ PyHIAMEHTATbHBIX 3aKOHAX JUIS MOCTPOCSHHUSI MPEACTABIECHUS O (PU3UUECKOIN KapTUHE MUPA;
dopmupoBaHue YOSKIEHHOCTH B IO3HABAEMOCTH OKPYKAIOIIEr0 MUPa U JJOCTOBEPHOCTH HaYUYHBIX METOJIOB €T0 U3Y4CHHUS,
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Pa3BuTre nmo3HaBaTeIbHBIX HHTEPECOB U TBOPUYECKHUX CIIOCOOHOCTEH yJaluxcsi U NpuoOpeTeH e ONbITa IPUMEHEHUSI HayYHBIX METO/I0B TIO3HAHMUS,
HaOIroIeHUs PU3UUECKUX SBJICHUIA, TIPOBECHUS OIIBITOB, MPOCTHIX SKCIEPUMEHTAIBHBIX UCCIETOBAHUN, IPSMBIX U KOCBEHHBIX H3MEPEHHI C
MCTIOJIb30BAHMEM AHAIOTOBBIX U IIU(POBBIX U3MEPHUTEIBHBIX TPUOOPOB; OLIEHKA ITOTPEITHOCTEH JTFOOBIX H3MEPEHHI;

CucreMaTtu3anys 3HaHUH 0 MHOT000Opa3uu 0OBEKTOB | SBJICHUN MPUPO/IBI, O 3aKOHOMEPHOCTSX MPOLIECCOB U 0 3aKOHAX (DU3HUKH I OCO3HAHHS
BO3MOYHOCTH Pa3yMHOTO MCIIOJIb30BaHUS JOCTUKEHUM HayKH B JajJbHENUIIEM pa3BUTUU LUBUIN3ALUMY;

(bopMUpOBaHHE TOTOBHOCTH COBPEMEHHOTO BHIITYCKHUKA OCHOBHOM IIKOJIBI K aKTUBHOW y4€OHOU AEATEIBHOCTH B MH(POPMAITMOHHO -00pa30BaTeIbHON
cpexe oOIiecTBa, HCIOIB30BAaHUIO METOJAOBIIO3HAHUS B IPAKTUIECKON NESITEIHHOCTH, K PACHIMPEHHIO U YTITyOJIeHUIO (PM3UIECKUX 3HAHUHN H
BbIOOpA PU3UKHM KaK MPOPHIHLHOTO TpeaAMETa sl TPOJOIKEHHSI 00pa30BaHuUs;

Opraau3anys 3K0J0OrHYECKOT0 MBIIUICHHS ¥ IIEHHOCTHOTO OTHOILEHUS K MPUPOJIE, OCO3HAHNE HEOOXOAMMOCTH IPUMEHEHUS TOCTIKCHUN (PU3UKU 1
TEXHOJIOTUH JIJIs1 palliOHAILHOTO MPUPOIOII0JIb30 BAHHUS;

MOHUMaHue (PU3NYECKUX OCHOB M MPUHIUIOB JeicTBUS (pabOThl) MAIlIMH M MEXaHU3MOB, CPECTB MEPEIBUKEHUS U CBS3U, OBITOBBIX TPUOOPOB,
IIPOMBIIITIEHHBIX

TEXHOJIOTHYECKHX MPOLIECCOB, BIUSHUS UX HA OKPYXKAIOUIYIO0 CPEAY; OCO3HAHNE BO3MOKHBIX TPUUMH TEXHOTEHHBIX U 3KOJIOTUYECKUX KaTacTpod;
(dhopMHpOBaHKE MTPEACTABICHUNA 0 HEPALMOHAIHLHOM HCIOJIB30BaHUH PUPOJHBIX PECYPCOB M SHEPIUH, 3arPsI3HEHUH OKpYKaIoLIei cpeibl Kak Ce/1CTBUE
HECOBEPUICHCTBA MAIIMH U MEXaHU3MOB;

OBJIJIEHUE OCHOBaMH 0€30IaCHOTO MCIOJIb30BAaHUSI €CTECTBEHHBIX U UCKYCCTBEHHBIX EKTPUUYECKUX U MarHUTHBIX MOJIEH, DJIEKTPOMAarHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX U HCKYCCTBEHHBIX HOHU3ZUPYIOUIUX U3ITy4E€HUN BO U30€KaHUE UX BPEIHOTO BO3ACUCTBUSA Ha OKPYXKAIOIIYIO Cpely U
OpraHu3M 4YeJOBEKa

pa3BUTHE YMEHMS TUIAHUPOBATH B MIOBCETHEBHOW KMU3HU CBOM JICHCTBUS C IPUMEHEHUEM TOJTYYEHHBIX 3HAHUI 3aKOHOB MEXaHUKH, EKTPOIUHAMHUKH,
TEPMOJIMHAMHUKH U TETJIOBBIX SIBICHUH C LIETBI0 COEPEKEHUSI 3J0POBbSL.

JocTu:kenue nesieit padoueit nporpamMmbl 1o pusnke odecneynBaeTcsi pelieHueM CJIeyIINX 3a1ay4:

1.

BOoo~NoaR~wWND

11.

12.

0.

obecrieueHre Y3PPEKTUBHOTO COUETAHHsI YPOUHBIX U BHEYPOUHBIX (JOPM OpraHU3aluu 00pa30BaTEIBHOTO MPOIECCa, B3aUMOICHCTBUS BCEX €T0
YYaCTHHKOB;

OpraHu3aIis HHTEIUICKTYaJIbHBIX U TBOPUYECKUX COPEBHOBAHUH, MPOCKTHON M y4eOHO-HCCIIEIOBATENILCKOM S TEIbHOCTH,

COXpaHCHHE U YKPEIUICHUE (PU3UUECKOTO, ICUXOJIOTUIECKOTO M COLMAIBHOTO 3JI0POBbs 00y4aroIuXcsi, 00ecriedeHre X 0e30MacHOCTH;
(dbopMuUpoBaHHE TO3UTUBHOW MOTHBAIIMU 00YJAIOIIUXCS K yI4COHOU JeITEIbHOCTH;

oOecrieyeHne YCIIOBUH, YYUTHIBAIOIIUX WHIUBHYaIbHO-TMYHOCTHBIC OCOOCHHOCTH 00YYatOIUXCS;

COBEpILICHCTBOBAHUE B3aMMOJICHCTBHS y4eOHBIX TUCIUILIAH Ha OCHOBE UHTETPAIUH;

BHEJIPEHHE B y4eOHO-BOCIIMUTATEIILHBIN MPOIIECC COBPEMEHHBIX 00Pa30BaTEIIbHBIX TEXHOJIOTUH, (POPMUPYIOIINX KITFOUYEBbIC KOMITCTCHIINY;
pazButue quddepeHnnanu o0ydeHus;

3HAKOMCTBO OOYYaIOMINXCSl C METOJIOM Hay4YHOTO MO3HAHUS U METOIaMU UCCIIEIOBaHMS 0ObEKTOB U SIBJICHUI MPUPOIbI;

nproOpeTeHne 00yJaroIUMHUCS 3HAHUI 0 MEXaHUYECKHUX, TETIOBBIX, SJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUAX, PU3NUECKUX BEIHUMNHAX,
XapaKTEePU3YIOIINX 3TU SBIICHUS;

dbopMupoBaHHEe Y 00YJAIOIIUXCS YMEHUHN HAOIIOAATh MPUPOIHBIC SIBJICHUS U BBITIOJIHATH OTBITHL, JIJAOOpATOPHBIE pAa0OTHI M SKCIIEPHUMEHTAIBLHBIC
WCCIIEIOBAHUS C UCIIOJIb30BAHUEM W3MEPUTENBHBIX MPUOOPOB, MUPOKO MPUMEHSEMbIX B TPAKTHUECKOH KU3HH;

OBJIaJICHUE 00YJAOIIUMHUCS OOIIEHAYYHBIMU MOHITUSIMHU: IPUPOAHOE SBJICHHUE, IMITUPUIECKU YCTAHOBIICHHBIN (DaKT, MpobiemMa, TUIIOTe3a, TEOPETHUECKUI
BBIBOJI, PE3Y/IbTAT HKCIIEPUMEHTATILHON MMPOBEPKH;



13. nornmanue 0Oy4JarOIUMUCS OTIMYUNA HAYYHBIX TAaHHBIX OT HEMPOBEPEHHON MH(OpMAINH, IICHHOCTH HAYKH JJIs YIOBJIETBOPEHUS OBITOBBIX,

MIPOU3BO/ICTBEHHBIX U KYJIBTYPHBIX MOTPEOHOCTEN UeIOBEKA.

(I)OpMI)I, METO0/JbI, TEXHOJOI'MHU Oﬁy‘leﬂﬂﬂ.

a) Ypoxk u3ydeHust Hoporo marepuaia. CroJja BXOJSIT BBOJHAS U BCTYNUTENbHAS YaCTH, HAOIIOAEHUS U COOp MaTepHATIOB - KAK METOIMYECKUE BapUAHTHI YPOKOB:
Bunpl:  ypox-nekuusi, ypok — 6ecesia, ypok ¢ UCIOJIb30BaHHEM y4eOHOTO BUAeO(DHIbMa, YPOK TEOPETUIECKUX UITH MPAKTHYECKIX CAMOCTOSATENBHBIX padoT
(MccnenoBaTeabCKOro THIIA), YPOK CMEIIaHHbIN (COUeTaHUE Pa3IMYHbIX BUJIOB YPOKa HA OJTHOM YPOKE).

0) YpOKH COBEpIICHCTBOBAHNUS 3HAHUN, YMEHUH M HaBBIKOB. CloJ1a BXOJIST YPOKH (POPMHUPOBAHUS YMEHHI U HABBIKOB, IIEJIEBOTO TPUMEHEHHS YCBOCHHOTO H JP.:
Bunpl: ypok caMOCTOSITENBHBIX padoT, YpOoK-1adopaTopHas paboTa, ypOK MPaKTHUECKUX pabOT, YPOK-IKCKYPCHS, CEMHHAP.

B) Ypok 00o0mienus u cucremMaru3anuu. Cro/ia BXOASIT OCHOBHBIE BUIBI BCEX MATH THUIIOB YPOKOB:

- YPOK-CEMUHAp, YPOK-KOH(EPEHIINs, UHTETPUPOBAHHBIN YPOK, TBOPUECKOE 3aHATUE, YPOK-IUCIYT, YPOK-/IEI0Bast/poJieBast Urpa.

r) YpoKu KOHTPOJIA, yueTa U OIICHKU 3HAHWI, YMEHUI U HaBBIKOB:

Bunpl: - yctHas ¢popma npoBepku (HpoHTATBHBIN, HHANBHYAILHBIA U TPYIIIOBOM ONPOC), THCBMEHHAs MPOBEPKA, 3a4eT, 3aUeTHBIE MPAKTHYECKHE U
nabopaTtopHble padoThl, KOHTPOJIbHAS (CaMOCTOSITENbHAS) pab0Ta, CMEIIaHHBIM YPOK (COYeTaHHE TPEX MEPBIX BUIOB), YPOK-COPEBHOBAHUE.

1) KomOnHMpOBaHHBIE YPOKH: Ha HUX PEIIAIOTCS HECKOJIBKO IUIAKTHYECKHX 3a/1a4.

N3n0:xxeHHe TEOPUH M MPAKTUKH ONMMPAETCS:

1.

2.
3.
4

Ha TIOHMMaHWe BO3PACTAIOMIEH pOJIM €CTECTBCHHBIX HAyK M HAYYHBIX UCCIICJIOBAaHUI B COBPEMEHHOM MHPE;
Ha OBJIaJICHHE YMEHUSIMH (OPMYITHPOBATH TUIIOTE3bl, KOHCTPYUPOBATh, MPOBOIUTH IKCIIEPUMEHTHI, OLIEHUBAThH MIOJYYCHHbBIE PE3YyIIbTAThI;
BOCITUTaHHE OTBETCTBEHHOTO U OEPEKHOTr0 OTHOIICHHUS K OKPYKAIOIIel cperie;
dhopmupoBaHre yMEHUN 0€3011acHOTO 1 3((HEKTUBHOTO MCIIOIB30BaHUS JIA0OPATOPHOTO 000PYI0BAHHUS, TPOBEIACHHUS TOYHBIX U3MEPEHUH U aJICKBATHOM
OIICHKH MOJY4YE€HHBIX PE3yJIbTaTOB, IPEACTABICHHSI HAYYHO 0OOCHOBAHHBIX apIYMEHTOB CBOUX JIEHCTBUIN, OCHOBAHHBIX HA MEKIIPEIMETHOM aHAJIN3e
y4eOHBIX 3a1a4.

TpeOoBanus K pe3yjibTaTaM 0CBOEHHSI IPOrPAMMBI:

JINYHOCTHBIMM Pe3yaIbTaTaAMM O0yUYeHUS SBIISIOTCS:

C(bOpMHpOBaHHOCTI) IO3HABATCJIbHBIX UHTCPECOB, HMHTCIUICKTYaJIbHBIX U TBOPUCCKHUX CIIOCOOHOCTEM YUaliuxcs;
Y66)KI[GHHOCTB B BO3MOXHOCTHU IMO3HAHHA IIPUPOALI, B HeO6XOI[I/IMOCTI/I Pa3yMHOT'O HCIIOJIb30BAHUA JOCTHXKCHUIU HAayKu U TEXHOJIOTHI JUISL JalbHEHUIIero

Pa3BUTHS YEJIOBEUECKOTo OOIIECTBA, YBaKEHHE K TBOPLIAM HAYKH U TEXHUKH, OTHOIIEHHUE K (PU3MKe KaK JIEMEHTY 00I1e4eI0BEYECKON KyIbTYpHI;
CaMOCTOSTEJIBHOCTh B MPUOOPETEHUN HOBBIX 3HAHUN U MPAKTHUECKUX YMEHHIA;

TOTOBHOCTb K BBIOOPY )KM3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMU UHTEPECAMH U BO3MOXKHOCTSIMU;

MOTHBALUS 00pa30BaTEIbHON EATETbHOCTH HIKOJbHUKOB HA OCHOBE JINYHOCTHO OPUEHTHPOBAHHOTO TOIX0/1a;

(opMupoBaHHE IEHHOCTHBIX OTHOIIEHUH JIPYT K APYTY, YUYUTENI0, aBTOpaM OTKPBITHIA U U300peTeHnH, pe3ynbTaTaM 00ydeHHs..

MeTaleeIlMeTHbIMI/I pe3yjabTaTaMu O6y‘IeHI/I$I SABJIAIOTCA:

OBJIaZICHUE HABBIKAMHM CaMOCTOSTEILHOTO MPUOOPETEHHs] HOBBIX 3HAHUM, OpraHu3aluM y4eOHOM JeATeNbHOCTH, MOCTAHOBKHU LieNed, IIaHWPOBaHUS,
CaMOKOHTPOJISI M OLIEHKU PE3YJIbTATOB CBOEH EATEIILHOCTH, YMEHUAMM NPEABUIETH BO3MOKHBIE PE3YJIbTAaThl CBOUX JEHCTBUI;

MOHUMaHHE Pa3IMYMi MEXly UCXOJAHBIMH (DaKTaMH U TUIOTE3aMH JUI UX OOBSICHEHHUS, TEOPETUUECKUMHU MOJIETISIMU U PeabHBIMU 00bEKTaMU, OBJIAJZICHUE
YHUBEPCAJIbHBIMU y4eOHBIMU NEHCTBUSMHU Ha MPUMEPAx TUIOTE3 JJIsl OOBSICHEHUS W3BECTHBIX (PAKTOB M IKCIIEPUMEHTAILHON MPOBEPKH BBIIBUTAEM bIX
THIIOTE3, Pa3pabOTKU TEOPETHUECKUX MOJIENeil MPOLIECCOB WU SIBICHU;



(dbopmMupoBaHHE YMEHHI BOCIIPUHUMATD, IIepepadaThiBaTh U MPEIbABIATh HH(OOPMAIIMIO B CJIOBECHOH, 00pa3HON, CHMBOIMYECKOH (pOpMax, aHAIN3UPOBAThH
U niepepadarbIBaTh MOJIYYEHHYI0 MH(OPMAIMIO B COOTBETCTBUU C MOCTABICHHBIMU 33/1a4aMU, BBIJICIISATH OCHOBHOE COJIEp’KaHHE NMPOYUTAHHOTO TEKCTa,
HAaxOJIUTh B HEM OTBETHI HA IIOCTABJICHHBIEC BOIIPOCHI U U3JIaraTh €ro;

npuOOpEeTeHHEe OIBbITa CAMOCTOATENBHOTO TIOMCKA, aHalmM3a M OTOOpa HH(POpPMAIMKM C HCHOJb30BAHMEM PA3IUYHBIX HMCTOYHUKOB M HOBBIX
MH(GOPMAIMOHHBIX TEXHOJIOTHIA ISl pEIICHUs TO3HABATEIbHBIX 33/ay;

pa3BUTHE MOHOJIOTUYECKOW U JIMAJIOTMYECKOM peuu, YMEHUsS BBIPAXXaTh CBOM MBICIM M CHOCOOHOCTH BBICIYHIMBATh coOeceHMKA, IOHUMATh €ro TOYKY
3pEHHs], IPU3HABATH IIPABO JIPYroro 4eJIOBEKA HA HHOE MHEHHE,

OCBOEHHE IPUEMOB JCUCTBUN B HECTAHJIAPTHBIX CUTYAIUAX, OBJIAIC€HNE IBPUCTUUECKUMHI METOJaMH PEIICHUs ITPodIieM;

(dbopMHpoBaHHEe YMEHMI pabOTaTh B IPYIIE C BBHITOJIHEHUEM Pa3IMYHBIX COLMAIbHBIX POJIEH, MPEACTABIATh U OTCTaWBATh CBOM B3IVISBI U YOEXKACHMUS,
BECTH JIUCKYCCHIO.

IIpenmeTHBIMHU pe3ybTaTaMM O0YUEHUS SBISIOTCS:

dbopMupoOBaHHE TPEACTABICHWA O 3aKOHOMEPHOW CBSI3M W TO3HABAEMOCTH SBJICHHH TPUPOABI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS;, O
cucteMooOpasyromeid poinu (GU3UKHA 71 Pa3BUTHS JIPYTUX €CTECTBEHHBIX HAyK, TEXHUKA M TEXHOJIOTHH; HAYYHOTO MHUPOBO33PEHUsI KaK pe3yjbTara
M3y4YEeHUsI OCHOB CTPOCHHUS MaTepuu U (YHIAMEHTAJbHBIX 3aKOHOB (DH3UKH;

3HaHUS O TPUPOJIE BAXKHEHIIUX (PU3NUECKUX SBICHUU OKPYXKAIOMIEr0 MHpa W TIOHHUMAaHUE CMbIcTa (U3MYECKHUX 3aKOHOB, PACKPBIBAIOIINX CBS3h
W3yYECHHBIX SBJICHU;

(dbopMHpOBaHHE MEPBOHAYANBHBIX MPEACTABICHUI O (U3NYECKOW CYIIHOCTH SBICHHM HPUPOJBI (MEXaHUYECKHX, TEIJIOBBIX, AJIEKTPOMArHUTHBIX WU
KBaHTOBBIX), BUJAaX MaTepuu (BELIECTBO W MOJIE), ABMKEHUU KaK CIOCOOE CYIIECTBOBAHUS MAaTEpUU; YCBOCHHE OCHOBHBIX HMJIEH MEXaHHUKH, aTOMHO-
MOJIEKYJISIPHOTO yYEHHSI O CTPOCHHMM BEIECTBA, 3JEMEHTOB JJICKTPOAMHAMHKMA ¥ KBAHTOBOW (PU3MKHU; OBJIa/JeHWE NOHATUWHBIM anmapaToM u
CUMBOJIMYECKUM SI3bIKOM (PU3UKH;

YMEHHS TMOJIb30BAThCS METOJAMHM HAYYHOI'O HCCJEIOBAaHUS SIBICHUN NPUPOIbI, MPOBOAUTH HAOIOAEHUS, IJIAHUPOBATH U BBINOJHATH KCIIEPUMEHTBI,
o0OpabaThIBaTh pe3ysbTaThl U3MEPEHUM, MPEACTABIATh PE3yIbTaThl U3MEPEHUI C MOMOIIbIO TaluI, rpaduKoB U GHopmMyl, 0OHAPYKUBATh 3aBHCHUMOCTU
MeXay PU3NYECKUMU BEIMUYNHAMU, OOBIACHATH MOTyYSHHBIE PE3YIbTATHI U JIeJaTh BHIBObI, OLIEHUBATH T'PAHUIIbI IOTPEITHOCTEH Pe3yIbTaTOB U3M EPEHHIA;
YMEHHUSI IPUMEHSTh TEOPETUYECKUE 3HAHUS 0 (PU3MKE HA MPaKTUKE, perath (pu3ndeckue 3a/1aqd Ha IPUMEHEHHE TIOJyYCHHbBIX 3HAHH i

YMEHHSI U HABBIKU MPUMEHSTH MOJIYYCHHbIC 3HAHUS NI OOBSICHEHUS MPHUHIIMIIOB ACHCTBUS BaXXHEHIINX TEXHUYECKUX YCTPOMCTB, (pabOTHI) MAlUH U
MEXaHHU3MOB, CPEJICTB TEPEIBIKEHUS U CBS3U, OBITOBBIX MPUOOPOB, MPOMBINIJICHHBIX TEXHOJOTHYECKUX MPOIECCOB, PEUICHUS MPAKTUYECKUX 3a/1ad
TIOBCETHEBHOM KU3HU, oOecreueHus: O0e30MacHOCTH CBOEW KU3HU, PALMOHAIBLHOTO MPUPOJOINONB30BAHMS M OXpPaHbl OKPYXKAIOMIEH Cpebl; BIHSHUS
TEXHUYECKUX YCTPONCTB Ha OKPYXKAIOILIYIO CPENLY;

OCO3HAaHHE BO3MOKHBIX TPUUNH TEXHOTEHHBIX M SKOJIOTHUECKUX KaTacTpod.

OCO3HaHHE HEOOXOJUMOCTH IPUMEHEHUS JOCTIKEHNUN (DU3UKH M TEXHOJOTHH IS PAllHOHATIBHOTO MIPUPOIOTIONB30BAHUS;

OBJIaJICHUE OCHOBaMHU O€30MaCHOTO WCIOJIb30BAaHUS €CTECTBEHHBIX UM HMCKYCCTBEHHBIX JJEKTPUUECKUX W MATrHUTHBIX TMOJICH, JJEKTPOMArHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M HMCKYCCTBEHHBIX MOHU3HUPYIOUIUX H3JIyUYeHUN BO M30€KaHHE WX BPEIHOTO BO3JCHCTBUS HAa OKPYXKAIOIIYIO Cpeny H
OpraHu3M 4YeJIOBEKa;



(dbopmupoBanue yoexaeHUs B 3aKOHOMEPHOM CBS3M M MO3HABAEMOCTH SIBJICHUH MPUPOJIbI, B 0OBEKTUBHOCTH HAYYHOTO 3HAHUS, B BEICOKOH LIEHHO CTH HAyKH
B Pa3BUTUU MaTEPUAIbHOU U JyXOBHOM KYyJIbTYPBI JIIOJCH;

pa3BUTHE TEOPETUYECKOTO MBIIIICHHUS Ha OCHOBE (POPMHUPOBAHUS YMEHHMI yCTaHABIUBATh (DAKThI, pa3ndaTh MPUUYMUHBI U CIEACTBUS, CTPOUTH MO JICIU U
BBIJIBUT'aTh THIIOTE3bI, OTHICKUBATh U (POPMYIIMPOBATH JOKA3aTEIbCTBA BBIIBUHYTHIX THIIOTE3, BEIBOJUTD U3 IKCIIEPUMEHTAIBHBIX (DAKTOB U TEOPETHYECKIX
MoJienel (pu3nuecKue 3aKOHBI;

pa3BUTHE YMEHHU IUIAaHUPOBATh B IOBCEAHEBHOM JKU3HU CBOU JACWCTBUS C IIPUMEHEHUEM IIOJyYCHHBIX 3HAHUN 3aKOHOB MEXAHHKH, DJIEKTPOJUHAMMKH,
TEPMOJAMHAMHKH U TETUIOBBIX SIBJICHUH C IENBI0 COCPEIKEHHUSI 3I0POBBSI;

(hopMHpOBaHHE NIPEJCTABICHUN O HEPALMOHAILHOM HCIOJIb30BaHUU NMPUPOJHBIX PECYPCOB U SHEPTUH, 3arpsi3HEHUN OKPYXKAIOIIeH cpelibl KaK Ce1CTBHUE
HECOBEPIICHCTBA MAIlIMH U MEXaHU3MOB.

KOMMYHUKAaTUBHBIE YMEHMS: JNOKIAIbIBaTh O PE3yjbTaTax CBOErO MCCIEAOBAHUS, y4aCTBOBATh B JMCKYCCHM, KPAaTKO M TOYHO OTBEYaTh HA BOIPOCHI,
HCII0JIb30BATh CIIPABOYHYIO JIMTEPATYPY U APYrue UCTOYHUKH UH(POPMALIHH.



Coaep:xanue yueOHOr0 MaTepuajia
9 kmacc

1. 3akonbl MexaHUKH (38 1)

| ypoBeHb

MexaHnunueckoe qBiKeHne. MarepuanbHas Touka. Cucrema orcyera. OTHOCHTEIIBHOCT MEXaHUUECKOTO ABHKEHUSL.

KunemaTnyeckue XxapakTepuCTUKH IBIDKeHUs. KnHeMaTHiyeckue ypaBHEHHs IPSIMONTMHEHHOTO ABkenus. ['paduueckoe npescraBiieHne MEXaHHIECKOTO IBIKEHUSL.

JIBI>KEHUE TOUKH [0 OKPY>KHOCTH € IIOCTOSIHHOI 110 MOIYIIO CKOpocThio. Ilepuon u uactota obpatenus. JluHeiiHas u yriioBast CKOpocTd. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

BzanmopeiictBue Ten. JluHamudeckue XapakTepUCTUKH MexaHudeckoro apmkeHus. Llentp Tskectu. 3akonsl Hetorona. [IpmHumn orHocurensHocTH [anmies. ['paHHIBI TPHUMEHHMOCTH
3akoHOB HploTOHa.

Wmnynse Tena. 3aMKHyTast cucreMa Tell. 3aKOH COXpaHeHHs] UMITyJIbca. PeakTBHOE nBMKeHUE. PeakTUBHBINA ABUraTeNb.

OHeprusi 1 MexaHuueckas paboTa. 3aKoH COXpaHEHHs] MEXaHUUECKON SHEPTHUH.

Il ypoBens

VHBapraHTHOCTD YCKOpEHUSL.

®dpoHTaTBbHBIE JIAG0PAaTOPHBIE PAGOTHI
| ypoBeHb
1. VccnenoBaHue paBHOYCKOPEHHOT'O MPSIMOIMHEHHOT'O JIBUKEHHS.

JlaGopaTopHBbIe ONbITHI

N3yuenne Broporo 3akoHa HeroToHa.

N3yuenue tperbero 3akona Herorona.

HccenenoBanue 3aBUCUMOCTH CUIIBI YIIPYTOCTH OT Ae(OpMaLiH.
HccnenoBanre 3aBUCUMOCTH CHIIBI TPEHUS OT CHIIbI HOPMAJIbHOTO 1aBJICHUS.
Nzmepenne MexaHMYeCKOW pabOThl U MEXaHHMYECKOW MOIITHOCTH.

IIpenMeTHBIE pe3yJbTAThI 00yYeHHUs

Ha yposne 3anomunanus
| ypoBeHb
Haszvieams:

e  (pu3HUECKHE BEIWYMHBI M WX YCIOBHBIE 0Oo3HaueHws: myTh (I), mepemermenue (S), Bpems (t), ckopocts (V), yckopenue (@), macca (M), cuma (F), Bec (P), ummynasc Tema (p),
Mmexanndeckas sueprus (E), morenrmansuas sueprus (E,), kunernueckas sueprus (E,);

®  C/IMHMIIBI TIEPEUHCIICHHBIX BbIIIE (PU3NUECKUX BEIUYNH;

e  (mmuecKue MPUOOPHI IS H3MEPEHUS ITyTH, BPEMEHH, MTHOBEHHON CKOPOCTH, MAaCCHI, CHIIBL.

Bocnpoussooums:

e  ompeaercHUs MOJETEH MEXaHUKU: MaTephalibHas TOYKa, 3aMKHYTasl CHCTEMa TeT,

e  ompeAe’cHUs MOHATHA W (PU3WYECKUX BEIMYMH: MEXaHMYECKOE IBIDKEHHE, CHCTeMa OTCUeTa, TPAeKTOPHS, PAaBHOMEPHOE MPSIMOIMHEHHOE W PaBHOYCKOPEHHOE IPSIMOIMHEHHOE
JBIDKEHHS, CBOOOIHOE TAJICHUE, ABIDKEHHE 0 OKPY)KHOCTH C MOCTOSHHOW TI0 MOXYIIO CKOPOCTBIO, IyTh, MEpEMEIIeHHe, CKOPOCTh, YCKOPEHHUE, IIEPHO U 4acToTa OOpalleHus,
YTJI0Bas W JIMHEWHAs CKOPOCTH, IIEHTPOCTPEMUTEIHHOE YCKOPEHUE, HHEPIIHS, HHEPTHOCTh, Macca, TIOTHOCTbh, CHJIa, BHEITHUE W BHYTPEHHUE CHIIBI, CIJIA TSHKECTH, CHIIa YIIPYTOCTH,
CHIIa TPEHWS, BEC, ABIICHIE, UMITYJIbC CHIIBI, IMITYJTBC Tella, MeXaHmdeckas paborta, MomrHocTh, K11/l MexaHn3MOB, TOTCHIIMANBHAS M KHHETHYECKasl YHSPTHS;

e  (QOpMyIBL: KHHEMAaTHYECKUE YPAaBHEHUST PABHOMEPHOT'O M PABHOYCKOPEHHOTO JIBIKCHUS, TIPABUIIA CIIOKEHUS TIEPEMEIIICHHH U CKOPOCTEH, IIEHTPOCTPEMHUTEIBHOTO YCKOPEHUS, CHIIBI
TPEHUS, CHITBI TSDKECTH, Beca, pabOThI, MOITHOCTH, KHHETUIECKOH M MOTCHIIHATBHOW YHEPTUH;

e TPUHIOUIBI ¥ 3aKOHBI: HMPUHIMII OTHOCUTEIHFHOCTH ['amisiesi, IPUHINI HE3aBUCHUMOCTH JCHUCTBHUS CWII, 3aKOHB HpIOTOHA, BCeMUpHOTO TATOTEHUS, ['yka, COXpaHEHUs WMITYIbCa,
COXpaHCHHS MEXaHUICCKON YHEPTUH.



Onucvieams:

Ha6J'IIOZ[aeMBI€ MCXaHHUYCCKHC SABJICHUA.

Ha yposne nonumanusa
| ypoBeHb
Tlpusooums npumepuoi.

PAa3JIMYHBIX BUAOB MEXAHUYCCKOI'O JABHUKCHUS,
HWHEpUHAIBbHBIX U HCUHEPIHUAJIbHBIX CUCTEM OTCUCTA.

Obvsachame:

(l)I/I3I/I‘IeCKI/Ie SIBJICHUA B3aPIMO)IeﬁCTBPIe TCJI; AABJICHUC MHCPLUH; IIPCBPALICHUE HOTeHHHaJ’ILHOﬁ 1 KUHETHUYECKOMN OHEPIruu U3 OJHOI0 BHU/ia B I[pyFOﬁ.

Tonumams:

BEKTOPHBIN XapakTep (PU3NUECKUX BETUYMH: MEPEMEIIEHHS, CKOPOCTH, YCKOPEHUS, CUITBI, IMITYIIbCA;

OTHOCHTEJILHOCTD TIEPEMEIIEHHUS, CKOPOCTH, UMITYJIbCA U HHBAPUAHTHOCTh YCKOPEHHSI, MacChl, CHUIIbI, BDEMEHH;

YTO Macca — Mepa MHEPTHBIX U MPABUTAIIMOHHBIX CBOMCTB Tela;

YTO SHEPTHS XapaKTEPU3yeT COCTOSIHUE TeNa U ero CIIOCOOHOCTh COBEPILHUThH PaboTy;

CYIIECTBOBAHUE IPAHMUI] TPUMEHUMOCTH 3aKOHOB: HbI0TOHA, BCEMUPHOT0 TATOTEHUs, [ yKa, COXpaHEHHs UMITY/IbCa U MEXaHUIECKON SHEPTUH;

3HaueHHe 3akoHOB HploTOHA 1 3aKOHOB COXpaHEHUA IJId 061)5[CHCHI/I$I CyIJ_[CCTBOBaHI/ISI HEBECOMOCTHU U neperpy301<, JBUXKCHUS CHyTHI/IKOB IUIaHET, pPCAKTUBHOI'O JABMXKCHUSA, IBVKCHUSA
TpaHCIOPTA.

Il ypoBens
Tlonumamo:

(yHIaMEHTaIbHYIO POJIb 3aKOHOB HBIOTOHA B KJIacCHMYECKOW MeXaHUKe KaK (PU3NUECKOi TEOpHH;
NpeCcKa3aTeIbHYI0 U OOBACHUTENbHYIO (DYHKIUH KJIACCHIECKON MEXaHUKH;
poib pyHIaMeHTaIbHBIX (PU3HMIECKHUX ONBITOB — ombIToB ["anmmies u KaBenanma — B cTpykType QU3HMUECKOH TEOpHH.

Ha yposne npumenenusn ¢ munuynoix cumyayusx
| ypoBeHb

Ymemn:
[ ]

CTPOHTbH, aHAIU3UPOBATH U YUTATh IPa)MKU 3aBUCHMOCTH OT BPEMEHHU: MOIY/S U IPOSKIUH YCKOPEHHS PaBHOYCKOPEHHOT'O IBIDKCHHS, MOIYJIS U IPOEKIMH CKOPOCTH PAaBHOMEPHOTO
U PaBHOYCKOPEHHOI'O IBWMXKEHUS, KOOPIUHATHI, NMPOCKIMU W MOAYJS MEpEMEIleHUs PABHOMEPHOTO M PAaBHOYCKOPEHHOTO JABMKEHHS; 3aBHCUMOCTH: CHJIBI TPEHHUS OT CHIIBI
HOPMaJIbHOTO JIaBJICHHUS, CHIIbI YIPYTOCTH OT Ae(hOopMaliy; ONpeeiTh N0 rpagukaM 3HaYeHHsI COOTBETCTBYIOIINX BEJIUYUH;

U3MEPATH CKOPOCTh PaBHOMEPHOTO JBIKEHHS, MTHOBEHHYIO U CPEIHIOI0 CKOPOCTh, YCKOPEHHE PABHOYCKOPEHHOTO JIBIKEHHS, KOI(P(UIMEHT TPEHNUS, KECTKOCTh MPYKHHBI;
BBINOJHATH 110J] PYKOBOACTBOM YUHUTENS MU MO TOTOBOM MHCTPYKIMU 3KCHEPHUMEHT 10 M3YYEHHIO 3aKOHOMEPHOCTH PaBHOYCKOPEHHOI'O JBMXKEHUS], 3aBUCUMOCTH CHJIBI TPEHHSI OT
CHJIBI HOPMAJILHOT'O JaBIICHUS;

CHJIBI YIIPYTOCTH OT e OpMaruH.

Ipumensamo:

KUHEMaTHYEeCKHe YpaBHEHHUs IBIKEHHUS K PEIICHUIO 33724 MEXaHUKH;
3akoHbl HbroToHa M GOpMYIBI K PEIICHUIO 3a1a4 CIESAYIONINX THIIOB: JBIDKEHHE TEll II0 OKPY)KHOCTH, IBHIKEHHE CITyTHUKOB IUIAHET, YCKOPEHHOE IBIDKCHHE TEN B BEPTHUKAJIBHON
IUIOCKOCTH, JBIDKEHHUE IIPH EHCTBUY CHIIBI TPSHUS (HAXOXKJEHHE TOPMO3HOTO IYTH, BPEMEHH TOPMOXKCHUS), IBIKCHUE IBYX CBSI3aHHBIX Tel (B BEPTHUKAJIBHON M TOPH30HTAIBLHON
TUTOCKOCTSIX);

3HaHUS 3aKOHOB MEXaHUKH K OOBSICHEHHIO HEBECOMOCTH U MEPETPY30K, IBIDKCHHS CIIYTHUKOB IUTaHET, PEAKTUBHOTO JIBIKCHUS, ABW)KSHUS TPAHCIIOPTA.

Il ypoBeHs

Ymemn:
[ ]

3alUChIBATh ypPAaBHEHMS MO TrpaduKaM 3aBUCHMOCTH OT BPEMEHH: NPOEKIWH W MOIYNS IIEePEMENICHUsS, KOOPAWHATHI, IMPOEKIMH M MOAYIS CKOPOCTH DPABHOMEPHOIO H
PaBHOYCKOPEHHOT'O ABWKEHUST; 3aBUCHMOCTH: CHJIBI YIIPYTOCTH OT Ae()OPMALIUH, CHIIBI TPEHHS OT CHIIBI HOPMAJIBHOTO JaBJICHUS;

YCTaHABIMBATh B MPOLECCE MPOBEACHUS UCCIEN0BATENBCKOTO YKCIEPUMEHTA: 3aKOHOMEPHOCTH PABHOYCKOPEHHOIO JBWKEHHSI; 3aBUCUMOCTb CHJIBI TPEHHS OT CHJIBI HOPMaabHOIO
JIaBJICHUS, CHIIBI YIIPYTOCTH OT Ae(hOpMALIUH.

Tlpumensmo:

3aKoHbI HploTOHA 1 (bOpMyJ'II)I K pCHICHUIO 3a/1a4 CICAYIOMINX TUIIOB: ABUKCHUC CBA3AaHHBIX TCJI, ABUKCHHUC TCJIA 110 HAKIIOHHOM IIOCKOCTH.



Ha yposne npumenenus 6 HecmanOapmHoix cumyayusx
| ypoBeHb
Knaccuguyuposamy:
®  PAa3IUYHbBIC BUIBI MEXaHUYECKOTO JBHIKCHUSL.
Obobwams.
® 3HAHWA: O KMHEMAaTHUYECKUX XapaKTEPUCTHKAX, 00 YpaBHEHHSX JBM)KECHHS; O JUHAMUYECKHX XapaKTEPHCTHKAX MEXaHHUUECKHX SIBICHUN M 3akoHaX HbIOTOHA, 00 3HEPreTHYECKHX
XapaKTEPUCTUKAX MEXaHUYECKHX SIBJICHHUI M 3aKOHAX COXPAHEHHS B MEXAHUKE.
Bradems u 661ms 20mo6vimu npumensimy:
®  METO/bI €CTECTBEHHO-HAYYHOrO MTO3HAHMUS, B TOM YHCJIE UCCIIEA0BATENBCKHIM, K M3YUSHNUIO MEXaHHUYECKUX SBIICHHI.
Humepnpemuposamu:
®  [peAnoaraeMble WK MOJyIEHHBIE BHIBOJIBL.
Oyenusamo:
®  CBOIO JICATEIHLHOCTH B TPOIEcCce YU4EOHOrO TTO3HAHUS.

2. Mexanuueckne Kojie6anus u BoJnbI (10 1)

| ypoBeHb

KonebarensHoe nBmxeHne. ['apmonndeckoe konedanue. Matematnyeckuii MasTHUK. Konebanust rpy3a Ha npyxkune. CBoOoHbIe Konebanus. [IpeBpaieHust SHEpruu mpu KolebaTeIbHOM
JIBIDKEHWH. 3aTyxaroniye Konedanus. BeiHyxaeHHble konebanus. PesonaHc.

Pacnpoctpanenue koiebanuii B ynpyrux cpenax. [IpononbHeie u nonepednbie BoiHbL CBs3b MEXK/Yy JUIMHOM BOJTHBI, CKOPOCTBIO BOJIHBI M YaCTOTOW KOJIEOaHUIA.

3aKOHBI OTPaXKEHUS BOJIH.

Il ypoBens

CKOpOCTb M YCKOpEHHE IpH KoJiebaTenbHOM JBKeHud. VHTepdepeHuus u nudpaxims.

®poHTAIbHBIE J1a00PATOPHbIE PAGOTHI

| ypoBeHb

2. NzydeHune KoneOaHM MaTEMaTHYECKOTO U MIPY)KUHHOI'O MasTHUKOB.

Il ypoBens

3. smepenne yckopeHHs: CBOOOAHOrO MaJeHHs C IOMOLIBI0 MaTeMaTHYECKOr0 MasTHHKA.

JlaGopaTopHbIe ONbITHI
Nzyuenne konebaHuii rpy3a Ha Mpy>KUHE.
W3mepenne )KeCTKOCTH MPYKUHBI C TOMOIIBIO PY)KNHHOTO MasiTHUKA.

IIpenMeTHBIE pe3yJbTATHI 00yYeHHUs

Ha ypoene 3anomunanus
| ypoBeHb
Haszvieams:
e  (pu3HUECKHE BETMYMHBI M X YCIOBHBIE 0003HAUeHHs: cMelenue (X), ammumutyna (A), mepuox (T), gactora (#n), amwrHa BomHbL (A), CKOPOCTH BOMNHEI (V);
®  COVHWIIGI ICPEIHCICHHBIX BBIIC (U3UICCKUX BEIUIHH.
Bocnpoussooums:
e  ompejaercHUS MOJETeH MEXaHUKU: MaTeMaTHUSCKUI MasTHUK, TIPYKUHHBIA MasTHHK;
e  onpeAe’cHUS MOHATHHA W (U3NICCKUX BEIMUYUH: KOIeOaTeNbHOE NMBIKCHHE, BOJIHOBOE IBIDKEHHE, CBOOOIHBIC KOJNeOaHMs, COOCTBEHHBIC KONeOaHWs, BBHIHYKICHHBIC KOJICOaHUS,
PE30HAHC, TONIepeYHast BOJTHA, IIPOIOIbHAS BOJHA, CMEIICHUE, aMIUIUTY/Ia, IEPUOJI, YacTOTa KOIeOaH!H, ITIHA BOJTHBI, CKOPOCTh BOJHEI,
e  (QopMyIsL: Ieproa KoJdeOaHU MaTEMaTHIECKOI0 MasTHHKA, TIEPHoa KOICOAHNH TP YKUHHOTO MasTHUKA, CKOPOCTH BOJTHEI.



Onucwvisams:
e  Ha0oJacMbIe KOJICOAHUS W BOITHBL
Il ypoBens
Bocnpouzsooums:
e  OmpejeICHUE MOJICTH KOJIeOaTeTbHON CHCTEMET,
e  OmpejeCHUE SIBIICHUN: TUPPAKIUS, HHTSPPECPSHIINS;
e  (GOpMyJIBI MAKCHMYMOB U MHHAMYMOB HHTEeP(hEpEHITMOHHON KapTUHBIL.
Ha yposue nonumanus
| ypoBeHb
ObvscHamy:
®  MPOIECC YCTAHOBIICHUS KOJCOAHUI MPY>KUHHOTO U MAaTEMaTUYECKOr0 MasiTHUKOB, PUUUHY 3aTyXaHHs KOJcOaHHA, MPEeBPaICHUE SHEPTHH MPH K0ae0aTeIbHOM JBIDKECHHH, MPOIECC
00pa3oBaHus OEryIei BOIHBI, CBOWCTBA BOJIHOBOT'O JABIKCHHUS, TIPOIIECC 00pa30BaHus HHTEP(HEPESHITMOHHON KapTHUHBI;
®  TPaHUIBI IPUMEHUMOCTH MOJICIECH MAaTEMATHUECKOTO M MPYKHUHHOTO MasiTHUKOB.
Tpusooums npumepoi:
e  KOIe0OaTEeIHLHOIO M BOJTHOBOTO JIBUYKCHUIA,
®  ydeTa M MCIOJIb30BaHMs PE30HAHCA B MPAKTHKE.
Il ypoBens
ObvscHamy:
e (o0pa3oBaHHE MAKCUMYMOB 1 MUHUMYMOB HHTEP(EpPEHIIMOHHON KapTHHBI.
Ha ypoene npumenenusi 6 munudnbix CUmMyayusix
| ypoBeHb
Ymems:
®  pPUMEHSATH (OPMYJIbI IEPUOJIA U YACTOTHI KOJIEOAHHH MAaTEMaTHUECKOr0 U MPYKUHHOTO MasiTHUKOB, UTMHBI BOJIHBI K PELICHUIO 33134,
®  BBINOJHATH 0] PYKOBOJACTBOM YYHUTEIIS I 10 TOTOBOM MHCTPYKIMH SKCIEPUMEHT 110 U3YYSHHUIO KOJIEOaHUI MAaTEMaTHYECKOr0 U MPY>KUHHOTO MasiTHUKOB.
Il ypoBens
Ymems:
®  PUMEHSATH HOPMYJIbI MAKCUMYMOB M MUHUMYMOB aMILUTUTY bl KOJIEOAHHH K aHaIu3y UHTep(EepEHIIMOHHON KapTHUHBI,
e  YCTaHABIMBaTh B IPOIECCE IMPOBENCHHS HCCIENOBATEILCKOrO JKCIEPUMEHTa XapaKTep 3aBHCHMOCTH MepHoja KoJeOaHWil MaTeMaTHYeCKOro M MPYKUHHOTO MAasTHUKOB OT
MapamMeTpoB KOJIeOATENbHBIX CHCTEM.
Ha yposne npumenenus 6 HecmaHOapmHblx Cumyayusix
| ypoBeHb
Knaccupuyuposamu:
® BBl MEXaHUYECKHX KOJICOAHHI 1 BOJH.
Obobwams.
®  3HAHMS O XapaKTePHUCTUKAX KOJIeOATEILHOrO M BOJIHOBOTO JBHXCHHI, O CBOWCTBAX MEXaHHMYECKUX BOJIH.
Braodemv u 6bims 20mogbiMU NPUMEHMb:
®  METO/bl €CTECTBEHHO-HAYYHOrO [TO3HAHMUS, B TOM YHCIIE UCCIICI0BATEILCKHUIA, K M3YUCHUIO 3aKOHOMEPHOCTEH KOJIeOaTeNbHOTO JIBHKCHHUSL.
Humepnpemuposamu:
®  [pEANoiaraeMble WK MOMYyICHHbBIE BHIBOJIBL.
Oyenusamy:
®  KaK CBOIO JCATEIHLHOCTH B IpoIecce yIeOHOro TO3HAHMS, TaK M HayIHBIE 3HAHUS O KOJIeOaTETFHOM M BOJTHOBOM JIBIKCHUH.

3. DiIeKTpOMarHuTHbIE KoJ1e0aHus U BOJIHBI (16 1)

| ypoBeHb



SIBnenue snekTpoMarauTHON nHAYKIMH. Onbitel apanes. Marautheiil notok. HanpasneHne nHAYKIMOHHOTO ToKa. [IpaBuio JleHna. B3auMocBs3b 31eKTpUUECKOr0 U MarHUTHOTO TIOJIEH.
I'enepaTop NOCTOSHHOTO TOKA.

Camounaykuusi. THAYKTUBHOCTD KaTYIIKH.

Konnmencarop. Dnekrpuyeckas eMKOCTh KOHIeHcaTopa. KonebarenbHbiil KoHTYp. CBOOOIHBIC 3IEKTPOMArHUTHEIC KoneOanus. [IpeBpaiieHns 3Hepriun B KOJIeOaTeIEHOM KOHTYpE.

[epemennsrii anexrpudeckuii Tok. Tpanchopmatop. [lepenada sneKTprIecKoi SHEPTUH.

DJIEKTPOMAarHUTHOE TOJie. DHEPrusl SJIEKTPOMArHUTHOTO TOJS. OJIEKTPOMAarHUTHbIE BOJNHBIL. CKOPOCTh PaclpOCTpPaHEHHUs JJIEKTPOMArHUTHBIX BOJH. Paauonepenada W paauoripueM.
TeneBunenue.

DnekTpoMarHuTHas npupojaa ceera. Ckopocth cBeta. Jucnepcus cBeta. BonHoBble cBoiicTBa cBera. Illkana 35meKTpoMarHUTHBIX BOJNH. BiusiHuE 3JE€KTPOMArHUTHBIX M3JIYyY€HUN Ha KUBBIE
OpraHU3MBI.

Il ypoBens

3aKOH 2JIEKTPOMArHUTHON MHYKIIUH.

Monymnsauusa u nerektupoBanue. [Ipocreiimuil paaronprueMHuK.

®poHTATBHBIE T1a00paTOPHBIEC PA0OTHI
| ypoBeHb
4. VI3ydeHue sIBICHHS 3JIEKTPOMAarHUTHOW UHIYKIUH.

JlabopaTopHblie ONbITHI

Habnronenvie uHTEpQEpEHIINU CBETA.
HaOnronenue aucrepcuu cBera.

COopKa IETEeKTOPHOI'0 paANOIIPUEMHHKA.
Uzyuenue paboTsl Tpanchopmaropa.

IIpexMeTHBIE pe3yJbTaThI 00yYeHHs

Ha yposne 3anomunanus
| ypoBeHb
Haszvieamy:
e  (pu3HUECKHE BETMIMHBI M X YCIOBHbIC 0003HAUCHHsI: MArHUTHBIH TOTOK (Dp), MHAYKTHBHOCTE MpoBogHuKa (L), anextpuueckas emkocTts (C), koaddunuent tpanchopmarmu (K);
®  CIMHMIBI IEPEUHCIICHHBIX BBIIE (PHM3MYECKUX BEIUYUH;
®  Mamna30HbI IEKTPOMArHUTHBIX BOJH;
e  (u3nUecKue yCTPOMCTBA: TeHEpaTop MOCTOSHHOIO TOKA, TEHEPaTOp IIEPEMEHHOT0 TOKa, TpaHc(hopMaTop.
Bocnpoussooums:
e  ompezaereHUs MOAETEH: HeaIbHBIN KoleOaTenbHbIH KOHTYP;
e ompezeneHHs HMOHATHH M (U3NYECKUX BEMYHMH: DJICKTPOMAarHWTHAs MHIYKIHS, WHIYKIMOHHBIA TOK, CAMOMHIYKIHS, 3JIEKTPUYECKas eMKOCTh KOHJIEHCATOpa, 3JIEKTPOMArHUTHBIE
KoJeOaHws, IePEeMEHHBIH IEKTPUUECKUHN TOK, JJIEKTPOMArHUTHBIE BOJIHBI, SJIEKTPOMArHUTHOE TIOJIE, TUCTIEPCHS;
e npaswia: Jlenua;
e  (opMynBI: MarHWTHOTO ITOTOKA, WHIYKTHBHOCTH TIPOBOAHMKA, E€MKOCTH KOHICHCATOpa, IMEpHOAa JIIEKTPOMArHUTHBIX KoneOaHui, koddduimeHTta TtpanchopMany, UIHHBI
3JIEKTPOMAarHUTHBIX BOJH.
Onucvigams:
e (yHnameHTaIbHBIEC (PU3MUECKUE ONbITEL: Dapanes;
®  3aBHCHMOCTH EMKOCTH KOH/ICHCATOpPA OT IUIOMIA | IUTACTHH, PACCTOSIHUS MEXIY HUIMH M HAJIMYUSI B KOHAEHCATOPE ANIICKTPHUKA;
e OIIBITHI 11O HAOJIOJICHUIO SIBJICHUH JUcniepcHy, nHTepdepeHnn 1 Tnppakuy CBETa;
®  [IKAJy IEKTPOMATHUTHBIX BOJIH.
Il ypoBens
Bocnpoussooums:



e ompezaeneHus GU3NUECKUX BENUYMH: aMIUIUTYTHOE U ISHCTBYIOIIee 3HAUECHHS HAIIPSDKEHUSI U CUITBI IEPEMEHHOT'0 TOKa.
Onucvisams:
®  CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH.
Ha yposne nonumarus
| ypoBeHb
ObvscHamo:
e  (u3MUECKHeE SIBJICHUS: JIEKTPOMAarHUTHAS HHAYKINS, CAMOMHYKIIHS;
®  Qpollecc BOSHUKHOBEHUS M CYIIECTBOBAHUS JIEKTPOMAarHUTHBIX KoJieOaHUH B KOHTYpe, IIpeBpallleHne SHEPTUH B KOJIeOaTeNbHOM KOHTYpE, poliecc 00pa3oBaHus M paclpoCTpaHeHne
9JIEKTPOMAarHUTHBIX BOJIH M3JIy4EHUE U TIPHEM JJIEKTPOMAarHUTHBIX BOJIH;
®  [PUHIMUN JEHCTBHS M YCTPONCTBO: TeHEpaTOpa IMOCTOSHHOTO TOKA, FeHepaTopa MepEMEHHOr0 ToKa, TpaHcopMaTopa, JeTeKTOPHOTO paIHoPHEMHHKA;
®  TPUHIMI [Iepeavy dIEKTPUUECKOH SHEPTUH.
ObocHogbléamy:
®  DIIEKTPOMArHUTHYIO IPUPOAY CBETA.
TIpusooums npumepbi:
®  HCIIOJIb30BAHMS 3JIEKTPOMATHUTHBIX BOJIH pa3HbIX JUAra3oHOB.
Il ypoBens
ObvscHamy:
®  TPUHLUIBI OCYIIECTBICHHUS MOAYISIMU U JETEKTUPOBAHUS PaIMOCUTHAIA;
e poub 3kcniepuMeHToB ['epua, A. C. IlonoBa u TeopeTHyeckux uccienoBannii MakcBemia B pa3BUTHU YYEHHUS 00 IIEKTPOMAarHUTHBIX BOJHAX.
Ha ypoene npumenenus 6 munuunbix CUmyayusx
| ypoBeHb
Ymems:
e  ONpeneNnaTh HEU3BECTHBIE BEIMUMHBI, BXOLAMME B ()OPMYIIBI: MATHUTHOTO TIOTOKA, HMHIYKTUBHOCTH, KO3(GHIEeHTa TpaHC(HOpMAaLHH;
e  OIpEENATh HAIPaBJICHUE HHAYKIIMOHHOIO TOKa;
e BBIIOJIHATH IPOCTHIE OMBITHI [0 HAOMIOACHUIO JUCTIEPCHH, TU(PPAKIMU U HHTEpEPEHLUH CBETa;
e  (GopMyIHpOBATH LETb U FHIOTE3y COCTABIATH IUIAH AKCIIEPUMEHTAIBHOM pabOTHI.
Ipumenamo:
e (QopMynbl neproaa MEKTPOMarHUTHBIX KOIEeOAHUH U JUTMHBI 3JIEKTPOMArHUTHBIX BOJH K PEIIEHHIO KOJIMYECTBEHHBIX 3a/a4;
®  [OJIyYCHHBIE NIPU U3YyUEHUH TEMbI 3HAHUS K PELICHUIO KaUeCTBEHHbIX 3a/1a.
Il ypoBeHs
Ymems:
®  AHANM3HPOBATb U OLEHUBATDH PE3YIbTAThl HAOIIOICHHUS SKCIIEPHMEHTA.
Ha yposne npumenenus 6 Hecman0apmHoix cumyayusax
| ypoBeHb
e 0000maTh pe3ynbTaTsl HAOMIOICHUH M TEOPETHIECKHUX TOCTPOSHHUIA;
®  [PUMEHSATH NOMyYSHHBIE 3HAHUS 11 OOBSICHEHNS SIBIICHUH 1 TIPOLIECCOB.
Il ypoBeHs
Cucmemamusupogama:
®  CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH PaIHOIMANIa30Ha M ONTHYIECKOTO THANa30Ha.
Obobwams.
®  3HAHWA 00 HNIEKTPOMATHUTHBIX BOJIHAX PA3HOTO JHana3oHa.

4. dinemeHTbI KBaHTOBOU pusuku (124)

| ypoBeHb
Omsit Pesepdopaa. [Inanerapaas Moaens atoma.



Crektpsl ucnyckaHust v norioueHust. CeKTpaabHbIA aHATH3.

SIBneHue paanoakTUBHOCTH. AJb(a-, OeTa- U ramma-usnydenus. CocraB aToMHOro sipa. [Ipoton u HelTpoH. 3apsn sapa. MaccoBoe uncino. M30Tormbl.

PanuoaxtuBHble peBpaienus. [lepuoa nonypacnana. SnepHoe B3aumMoeiicTBUue. DHeprust cBsi3u siapa. AnepHele peakuuu. Jenenue sinep ypana. Llennas peakuus. SaepHslil peaktop.
buonoruueckoe aelicTBrUe paInoaKTUBHBIX U3Ty4eHUN U uX npuMmenenue. Cuetuuk ['eitrepa. [lozumerpusi.

SnepHast sHEpPreTHKa U IPOOIIEMBI SKOJIOTHH.

Il ypoBens

SAnenue poroaddexra. ['mnoresza [Inanka. @otoH. POTOH U INTEKTPOMATHUTHAS BOJHA.

3aKoH paJMOaKTUBHOIO pacmaja.

JledekT Macchl ¥ SHEPTETHYCSCKHI BBIXOJ SACPHBIX peakiuil. TepMosiepHbIe pEaKITHH.

DJieMeHTapHbIe YacTHUIlbl. B3anMHbIe MpeBpalieHus 3J1IeMEHTapHbBIX YaCTHII.

HpeHMeTHbIe pe3yabTaThl oﬁyqe}mn

Ha ypoene 3anomunanus
| ypoBeHb
Has3zvieamy:

®  [IOHATHUSA: CIIEKTP, CIUIOIUHON U JUHEWYAThIN CIEKTP, CIEKTP UCIYCKaHUs, CIIEKTP IOINIOUIEHMs], IPOTOH, HEUTPOH, HYKJIOH;

®  (pU3MUECKYIO BEJIUYHHY U €€ YCIOBHOE 0003HAUCHHE: TOTIIOIIeHHAas 1032 3nydenust (D);

®  COUHMILY OTON (PU3HMUYECKON BeMUIHHBL: ['p;

®  MOJENH: MOJENb CTpOeHHUs aroMa TOoMCOHa, TJIaHeTapHask MOJIelb CTpoeHHs aToMa Pesepdopaa, MpOTOHHO-HEHTPOHHAS MOJIENb Spa;

e  (usnueckue ycrpoiictBa: kamepa BuibcoHa, sepHbIi peakTop, aTOMHas IeKTpoCTaHIus, cueTurk I eiirepa.

Bocnpousgoouma:

e  ompeleneHHs MOHATHH M (U3NUECKHUX BEIMYMH: PaJHOAKTHBHOCTb, PAAMOAKTUBHOE HM3JIydeHHE, anb(a-, Oera-, raMMa-U3IydeHHUe, 3apsioBOe YHCIIO, MACCOBOE YUCIO, U30TOII,
paZMOaKTUBHbBIE NPEBPALICHUsS, IEPUOA MONTYypacnaja, sACPHbIE CUIIbI, SHEPIHsl CBS3U S/Apa, sIEpHas peakiys, KpUTHUYecKas Macca, LelHas sepHas peaklys, MOMIOLICHHAs 1032
W3JTy4eHUs1, JIeMEHTapHasl 4acTUIIa.

Onucvigams:
e ombITH: Pesepdopaa mo paccesnuro anbda-gactuiy, onbIT Pesepdopaa mo onpeneseHuio cocTaBa paauoaKTUBHOTO H3ITyIECHHS;
e  [ENHYIO SJIEPHYIO PEaKIHIO.

Il ypoBens

Bocnpoussooums:

e  ompezeneHHs NOHATHH M Qu3nuecknx BenHduH: GOoToIPdEKT, KBaHT, POTOH, Ne(eKT MacChl, IHEPTETUUESCKUI BBIXOX SAEPHOI peakiuy, TepMOsAepHas peakuus, dIeMeHTapHbIe
YaCTHIIb], aHTHYACTHIIBI, aHHUTHIISIINS, aJ]pOH, JIENTOH, KBapK;

®  3aKOH PaJMOAKTHBHOIO Pacraja;

e  (opmymbl: gedeKkTa Macchl, SHEPTHU CBSI3H SAPA.

Ha yposne nonumanusa
| ypoBeHb
Obwvsacuamy.:
e  (usMUecKue SBICHUS: 00pa30BaHME CIIOMIHBIX U JIMHEHYATHIX CIIEKTPOB, CIIEKTPOB MCIIYCKaHMS W TOTJIOIEHMSI, paAMOaKTHBHBIN pacmal, IeIeHHe sep ypaHa;
npupoxy anbha-, 6eTa- 1 raMMa-H3ITyICHUH;
IUTAHETApHYIO MOJIENh aTOMa;
IIPOTOHHO-HEUTPOHHYIO MOJETb SIpa;
MIPAKTUYECKOE UCIONb30BAHUE CIIEKTPAIbHOIO aHANN3a U METOAA MEUYEHBIX aTOMOB;
MIPUHIMI JEUCTBUS U YCTPOICTBO: KaMepbl BUbcoHa, SiAepHOro peakTopa, aTOMHOU AIIEKTPOCTAHINY, cueTunka ['elrepa;
e  JieiicTBHE PaAMOAKTUBHBIX M3JIYYEHUH U UX NIPUMEHEHHE.
Honumamy:
e  OTJIMYHUE SAEPHBIX CUJI OT CHJI FPABUTALIMOHHBIX U MIEKTPHUECKUX;



®  [IPUYMHBI BBIIEJICHNS SHEPTUH NPU 00pa30BaHMU sIIpa M3 OTAENBHBIX YaCTHI] HIIH TOTIJIOMICHHNS SHEPTUH JUISl PACILETUICHHUH SIpa Ha OT/AENIbHBIE HYKIIOHBI;
®  DHKOJOTHYECKHE MPOOIEMBI U IPOOIEMBI siIepHON 0€30IacCHOCTH, BOZHUKAIOIINE B CBS3U C UCIIONB30BaHUEM SIAEPHON SHEPTHH.
Il ypoBens
Tonumamy:
®  POJIb OKCHEPUMEHTA B H3yYCHUH KBAaHTOBBIX SIBICHHH;
®  pOJIb MOJIENIEH B TIpOIlecce HAyIHOTO TIO3HAHU (Ha MpUMepe MOAENEH CTPOEHHS aToMa U SIpa);
®  BEpOATHOCTHBIN XapaKTep 3aKOHA PaJIMOAKTHBHOTO M3ITydEHHUS;
®  XapakTep W YCIOBHS BOSHMKHOBEHHS PEaKINil CHHTE3a JIETKHX sIJIEp ¥ BO3SMOKHOCTh HCIIOJIb30BAHUSI TEPMOSIEPHON SHEPTHY;
Ha yposne npumenenus 6 munuyunolx cumyayusax
| ypoBeHb
Ymemy:
®  aHaNM3MPOBATh HAOJIOAAEMbIE SIBJICHHS WU OIBITHI HCCIIENOBaTENeH U OOBSICHITh IPUYUHBI UX BOSHUKHOBEHUS M TIPOSIBIICHHST;
®  3amMCHIBAaTh peakluu anbga- 1 OeTa-pacnajos;
®  OIpEAeNATh: 3apsAJOBbIE M MACCOBBIE YHCIIA AJIEMEHTOB, BCTYMAIONIMX B SJICPHYIO PEAKLMIO WIA 00pa3yIOUIMXCS B €€ Pe3yibTaTe; MPOLYKTHI SICPHBIX PEakIUi WM XUMHUYECKHE
AJIEMEHTHI SIeP, BCTYNAIOMINX B PEAKIMIO; TIEPUOA MOoNypacaja paaloaKTHBHBIX SJIEMEHTOB.
Ipumensams:
° 3HAHUS OCHOB KBaHTOBOM (1)I/ISI/IKI/I JUIA aHaJIn3a u 00BICHEHHS SIBIIEHUI NpUpoOaAbI U TCXHUKU.
Il ypoBens
Ymems:
®  HCIIONB30BATh 3aKOH PAJMOAKTHBHOIO Paciaja Jyisl OIpe/eIeHus] YUCia PACIIaBIIMXCsl M HEPACHaBILIMXCS DJIEMEHTOB U TIEPUO/] MX MOTypacaa;
®  paccuuThIBaTh Je(eKT MacChl U IHEPTHUIO CBS3M S/EP;
e  00BACHATH YCTPOICTBO, HA3HAUEHUE KaXKAOT0 AJIEMEHTa U paboTy SIEPHOr0 peakTopa.
Ha yposne npumenenus 6 necmanO0apmuuvix cumyayusx
| ypoBeHb
Ymems:
®  AHAIM3HPOBAaTh KBAHTOBBIC SIBJICHUS;
e  CpaBHMBATh: AJEPHBIC, TPABUTALIOHHBIC U 3JIEKTPUUECKUE CHIIBI, ICHCTBYIONINE MEKAY HYKJIOHAMH B A7IpE;
®  [IPUMEHATH 3HAHUSA OCHOB KBAaHTOBOW (PU3UKH T OOBSICHEHHSI HEM3BECTHBIX paHee SBJICHUH 1 IPOLIECCOB.
Il ypoBeHs
Hcnonvzoeamy:
e METOABl HAYYHOTO TO3HAHUS: SMIMpUYeckne (HaONIOIeHHEe W HKCIEPUMEHT) M TEeOpeTHUecKue (aHayin3, 000O0IIeHWe, MOIESTHUPOBAHHE, AHAJIOTHS, WHIYKIWA) MPHU HU3YdEHUH
3JIEMEHTOB KBAHTOBOH (DH3UKH.

5. Bcenrennas (8 u)

| ypoBeHb

Crpoenne n MacmtaObl BeeneHHOM.

I'eoneHTpHYECcKas ¥ TEINONEHTPUYECKAst CHCTEMbI MUpA. 3aKOHBI ABMKEHHA TaHeT. CtpoeHue u MaciuTadsl ConmHeuHOi ciucTteMbl. Pa3meps! miaHerT.
Cucrema 3emns-Jlyna. [TpuauBel.

Bunnmoe nemkenue mianeT, 38e31. Comnia, JIyaer. @a3sr JIyHBL.

[Tmanera 3emist. JlyHa — ectecTBeHHBIH cyTHUK 3emutd. [lnaHeTs! 3eMHON rpynmbl. [I1aHeThI-THTaHThIL.

Mausie Tena ColTHEYHOH CHCTEMBI.

ComnHeuHast cucTeMa — KOMITIEKC Tel, UMEIoIuX odmiee nmpoucxoxaenne. CreKTpaabHbIA aHaIu3 HEOECHBIX TEl.
Il ypoBens

JIBIKeHHEe KOCMHUYECKHX OOBEKTOB B TIOJIE CHIIBI TATOTCHUSL.

Hcnonp3oBaHue pe3ynbTaToB KOCMMUYECKHUX HCCIEJOBAHUI B HAyKe, TEXHUKE, HAPOJHOM XO3SICTBE.



®poHTANBHBIE 1a00paTOPHBIEC PA0OTHI

5. Onpenernenyie pa3MepoB JTyHHBIX KPaTepoB.

6. Ompenernenye BHICOTHI M CKOPOCTH BBIOpOCa BellecTBa U3 BynkaHa Ha ciiyTHuKe FOmmTepa Ho.

JlaGopaTopHBIii ONBIT

Wzyuenue ororpaduii mianer, KOMET, CITyTHUKOB, MOJIYYEHHBIX C TIOMOIIbIO HA3€MHBIX 1 KOCMHYECKUX HAaOII0ACHHH.

IIpenmeTHBIe pe3yabTaThl 00y4eHHS

Ha ypoene 3anomunanus
| ypoBeHb
Hasvieamo:
e  (husMUeCcKHe BEIMYMHBI M UX YCIIOBHBbIE 0003HAUCHUS: 3BE3/IHAs BETMUUHA (M), paccTosiHKE 10 HebecHbIX Ten (F);

®  EIMHMIBI 3TUX (PU3HIECKUX BEIHYHH;
e moHATHSA: co3Be3aus bonpmas Mensenuna u Manas Menseauna, miaHeTs! CONHEUHOH CUCTEMBI, 3BE3/IHBIE CKOILICHNS;
®  aCTPOHOMHUYECKUE MPUOOPHI U YCTPOMCTBA: ONTHYECKHE TENECKOIIBI M PaJHOTENICCKOIIBL;
e (dazsl JlyHsr;
®  OTJIMYHME MEOLEHTPUYECKON CUCTEMbI MUPA OT I'€JIMOLEHTPUYECKOM.
Bocnpouzeooumy:

e  ompejeNeHus] MOHATHI: ACTPOHOMHYECKAs CIWHHIA, CBETOBOW TOM, 30/[HAKANbHBIC CO3BE3IHs, TCOICHTPUUYECKAs W TEIHOIECHTPHUUYCCKAss CHCTEMbl MHpA, CHHOMMYECKHH U
CUIECPUYECKUI MECSIL;
e  TIOHATHUS COJHEYHOI'O W JIyHHOT'O 3aTMEHHH;
e  SBIICHMA: IPWINBOB U OTJIIMBOB, METEOpa U METEOPUTA.
Onucvigams:
e HaOmoJaeMoe CyTOYHOE JBHKEHUE HeOeCHOU cephl;
BUIMMOE NeTIe00pa3Hoe JBIKECHHE IIIAHET;
TeOLEHTPHIECKYIO CHCTEMY MHUDA;
TeHOLEHTPUIECKYIO CHCTEMY MUPA;
nzMenenue ¢as JlyHsr;
e nBmwxeHue 3emun Bokpyr ComnHIa.
Il ypoBeHs
Bocnpoussooumn:
®  TIOPSJOK pacnoiiokeHus miaHeT B CONMHEYHOH cucreMe;
e  13MEHEHHE BUJa KOMETHI B 3aBUCUMOCTH OT paccTosHUs 1o CoiHIa.
Onucvigams:
®  3JIEMEHTHI JIYHHOU IIOBEPXHOCTH;
e  sBICHHE MPELECCUH;
®  13MCHEHHE BUIa KOMETHI B 3aBUCUMOCTH OT paccTosHus 10 ConHIa.
Ha yposne nonumanusa
| ypoBeHb
Tpusooumsv npumepwi:
e  HeOECHBIX Tell, BXOASIIMX B cocTaB BeeneHHo;
IUIAHET 3¢MHOM TPYIIBI U IUTaHET-THTaHTOB;
Mautbix Tesl CONHEYHOH CHCTEMBI;
TENIECKOIOB: pepaKkTOpOB U PedICKTOPOB, PAIHOTEICCKOIIOB;
Pa3INYHBIX BUJOB U3ITy4CHHs HEOCCHBIX TEI;



®  DPA3NUYHBIX 110 (hOPME CITYTHUKOB ILIAHET.
Obvacuamy:
e memnreo0pa3HOe JBIKEHUE IIAHET;
BO3HHKHOBEHHE IIPHIMBOB Ha 3eMIIE;
JIBIDKEHUE TIOTI0CA MUPa CPEI 3BE3I;
COJIHEYHBIE U JIyHHBIE 3aTMEHUS;
SIBIICHUE METeOopa;
CYIIECTBOBAHUE XBOCTOB KOMET;
®  WCIIONBb30BAHME PA3IMYHBIX CIYTHUKOB B aCTPOHOMUH U HAPOJHOM XO3SHCTBE.
Oyernusamy:
®  TeMIlepaTypy 3Be3 O UX LBETY.
Ha yposne npumenenus 6 munuyHbix CUmyayusx
| ypoBeHb
Ymemy:
®  HaXoAWTh Ha HeOe Hanbosee 3aMeTHBIE CO3BE3/IMs U SIPKHE 3BE3/IbL;
®  OIMCHIBaTh: OCHOBHBIE TUIIBI HEOECHBIX TEI U sIBJICHUI BO BeeneHHol, ocHOBHbIE 00beKThl COTHEYHOM CHCTEMBI, TEOPHH NPOUCX 0k IeHNsT COIIHEUHON CUCTEMBI;
e  ompezenaTh pa3Mepsl 00pa3oBanuii Ha JlyHe;
®  PAcCUUTHIBATH JIATy HACTYIUICHHUS 3aTMEHHH;
e 00OCHOBBIBATbH UCIIOJIB30BAHNE UCKYCCTBEHHBIX CITYTHUKOB 3€MJIM B HAPOIHOM XO3SHCTBE M HAYUHBIX UCCIICAOBAHHUSMX.
Il ypoBens
Ymems:
®  NIPOBOAUTH MPOCTEHILNE aCTPOHOMUYECKUE HAOIIONCHUS;
e 00BACHATH: U3MeHeHus (a3 JIyHbl, pa3nnune MKy FeOLEHTPHYESCKON U FeIMOLCHTPHYECKON CHCTeMaM1 MUpa;
®  ONHUCHIBATh: OCHOBHBIC OTJINYMA IUIAHET-TUI'AHTOB OT IUIaHET 3eMHOW IPyMIIbl, (H3UYecKue mporecchl 00pa3oBanus CONTHEYHONH CUCTEMBI.
Ha yposne npumenenus 6 necman0apmuuix cumyayusax
| ypoBeHb
Obobwams:
e  3HAHWA: O PU3MUYECKHUX PA3IHUMAX IUIAHET, 00 00pPa30BaHHUM IUIAHETHBIX CUCTEM Yy IPYIHX 3BE3I.
Cpasnusams:
®  pa3Mepbl HeOECHBIX Tel;
e  TeMIlepaTyphl 3B€31 Pa3HOro LBETA;
®  BO3MOXXHOCTH Ha3eMHBIX U KOCMHYECKHX HaOJIOICHUM.
Ipumensamo:
®  [IOJy4YeHHbIE 3HAHUA M1 OOBSICHEHHS HEM3BECTHBIX paHee HEOSCHBIX SBJICHUI 1 IPOIIECCOB.

6 IoBTOpenne 2u.



Pexomenayemblii nepedyeHb 1a00paTOPHBIX padoT B Kypce GPU3MKHU B 9 Ki1acce

Tema nabopaTopHoii pabOTHI

9 kiaacc

1 | UccnenoBanue paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBHXKECHHS

2 | U3yuenne koneOaHUH MaTEMaTHYECKOTO U MPY)KMHHOTO MAasTHUKA

W3mepeHne yckopeHHs: CBOOOHOTO MaJECHUs C IOMOILBIO MaTEMaTHIECKOTO

3
MasTHUKA

4 | V3ydyeHue MarHuTHOTO TIOJIS TIOCTOSTHHBIX MarHATOB

5 | COopka 37IeKTpOMAarH1uTa 1 €ro UCIbITAaHUS

6 | M3ydeHne AeHCTBYSI MArHUTHOTO TIOJIST HA TIPOBOJHUK C TOKOM

7 | U3ydenne paboThI AJEKTPOABUTATENS TOCTOSTHHOTO TOKA

8 |I[lomydyeHue n300pakeHUS TPU TOMOIIH JTUH3BI

Pacnpenesienue conepskanue kypca ¢gusuku B 9 kiaacce
Ne Tema kypca Qpu3nku Kos-Bo vyacos
9 kJaace

1 IToBTOpEeHME 2
2 3aKOHBI MEXaHUKH 37
3 MexaHnyeckue KoJieOaHus ¥ BOJTHBI 8
4 ONEKTPOMAarHUTHBIE SIBICHUS 21
5 DeMeHThl KBaHTOBOH (pr3HKH 21
6 CBeTOBbIC SIBICHUSA 8
7 [loBTOpEHNE 2
8 Bcero 99
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©ENO O W

MarepuajabHO-TEXHUYECKOE U YUeOHO-METOIMYECKOoe odecnedeHne 00pa3oBaTeIbHOI0 Npomecca
Yueono-memoouueckoe obecneuenue

JIuteparypa U1 VUYEHHKA

®dwusmka . 9 knacc.: yaeOHuK 11 oomeoodpa3oBatenbHbix yupexaeanit/ H.C.Ilypermesa., H.E.BaxxeeBckas, B. M. Uapyrun — M.:JIpoda, 2019.

JIuteparypa IS VUUTEIS

®dusuka . 9 knacc.: yueOHuK /i o61eoOpazoBatenbHbix yupexaenuit/ H.C.Ilypeiuena., H.E.Baxxeesckas, B. M. YUapyrun — M.:Jlpoda, 2019.

«COopHuk 3ama4d o gusuke: 7-9 xi.: k yueoHuky A.B. Ilepoimkuna «®usuka — 7, 8, 9»/ A.B.I1épeimkun; coct. I'.A. Jlonnosa — 11-e u3z., nepepad u
non. — M.: UsnasennctBo «OK3amMen», 2019,- 269c.

COopHHMK KaueCTBEHHBIX 3a7a4 Mo Qu3uke: a1 7-9 ki1. oOreoOpazoBarenbHbix yupexaeHuit /A.E.Mapon, E.A.Mapon.-M.: [Ipocsemenue, 2018;

A.E. Mapom, C.B. Ilo3oiickuii «CO0pHHK BOTIPOCOB U 3a1a4 o pusuke» 7-9 kimacc. Yuebnoe nmocodbue. . — M.:[Ipoda.

MynbsTumeiinuiinoe npuioxenue k yaeOnuky(7, 8, 9 ki.) H.C.Ilypeiuesa., H.E.Baxeesckas — M.: lpoda, 2021

JlabopaTopHbie paboThI 10 GU3HMKE § KITacChl. DIEKTPOHHOE yueOHOE U3/IaHUE.

[IpoBepouHbie U KOHTpOJIbHBIE paboThl. YueOHoe nocodue. H.C.Ilypeimena., O.B.JlebeneBa — M.: JIpoda.

®dusuka. Pabouas terpanp. 9 knacc (aBropel H. C. IlypeimeBa, H. E. Baxxeesckas, B. M. YUapyrun).

®dusuka. Metoanueckoe nocodue. 9 kmacc (aBropsl H. C. IlypsimeBa, H. E. BaxxeeBckas, B. M. Uapyrun).

I/IH(bODMaI_[I/IOHHO-MCTOI{I/ILIGCKOG obOecreyeHne

o denepanbHbIN roCyJ1IapCTBEHHBIN 00pa3zoBaTeNbHBIN CTaHJIapT [DneKTpOoHHBIH pecypc]. - Pexum JIoCTyna:
http://standart.edu/catalog.aspx?Catalog=227
Caiit MunucrepcTBa o0pa3oBanus U Hayku Poccuiickoit denepanun// opunmansHelii cailT. — Pexxum noctyna: http://Mmunobpuayku.pdy/
Mertoaunueckas cinyx6a. UznarensctBo «BMMHOM. JlaGopatopust 3HaHui» [DnekTpoHHbIH pecype]. — Pexxum goctyma: http://metodist.lbz.ru/
dusmka: exXeHeneIbHOE yueOHO-METOIMUecKoe MpuiioxeHue k razere «llepBoe centsiops». http://fiz.Iseptember.ru.
denepanbHOE TOCYIApPCTBEHHOE ydpexkleHUue «[ 0CyIapCTBEHHBIN HAay4YHO-HUCCIIEAOBATEIILCKUNH HHCTUTYT HMH()OPMAIMOHHBIX TEXHOJIOTUH U
TenekoMMyHuKaruiny: http://www. informika.ru/
e [lyreBomutens «B Mupe HayKu» s IKOJIBHUKOB:
http://www.uic.ssu. samara.ru/~nauka/
e Merasuuukioneaus Kupuia u Medoaus: http://mega.km.ru/
e Caiit sunuknonenuii: http://www.encyclopedia.ru/
e DIeKTpOHHBIE 00pa30BaTeNbHbBIC PeCYpChl K ydeOHnKaM B Enunoii koyutekuun Www.school-collection.edu.ru
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http://mega.km.ru/
http://www.encyclopedia.ru/
http://www.school-collection.edu.ru/

KAJIEHJAAPHO-TEMATHUYECKOE IIJIAHUPOBAHUE no ®U3HUKE 9 knace

Ne Tema ypoka Koauuect Hdara mpoBeaenns
n/n BO 4aCOB
ITo nnany DakTHYeCKH I
IloBTOpeHne 2 yaca.

1/1 [NoBTopenne matepuana 8 knacca. Uacrpykrax o Th 1 9a
96

2/2 Bxognasa koHTpobHas paboTa 1 9a
96

PA3JIEJI 1. 3AKOHBI MEXAHUWKM (37 yaca)
OcHoBbl kuHeMaTuku (13 yacon)

3/11 OcHOBHBIE TOHATHS MEXaHUKH. PaBHOMEpHOE MPSMOIMHEIHOE IBHKEHIE 1 9a
96

4/2 OTHOCHTEITBHOCTh MEXAaHUYECKOT'O JBHKEHUS 1 Oa
96

5/3 CKOpOCTh TeJa IPH HEPAaBHOMEPHOM JIBHKCHHUH 1 9a
96

6/4 Yckoperue. [IpsmonuHeHOE PaBHOYCKOPEHHOE JBHKCHHE. 1 9a
96

7/5 I'padmku 3aBECHMOCTH CKOPOCTH OT BPEMEHH IIPHU PaBHOYCKOPEHHOM JBMKEHUN 1 9a
96

8/6 [lepemernenue npu MpsIMOIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUH 1 9a
96

9I7 JlaGopaTtopuas pa6ora Ne 1 «McciienoBanue NpsAMOJINHEHHOT0 PABHOYCKOPEHHOT 0 1 9a
JBHKEHU D) 96

10/8 CBo0o/IHOE Ma/IeHHE Tel 1 9a
96

11/9 Pemenne 3anau no teme «lIpsiMonnHeliHOE HEpaBHOMEPHOE IBHXKEHHE» 1 9a
96

12/10  |PaBHOMEpHOE JABMKEHHE MATEPUAILHOM TOYKHU 110 OKPYXHOCTH. Ilepno/] u yactota oOpaIieHus 1 Oa
96

98

13/11  |Pewenue 3anau no teme «PaBHOMEpHOE ABMKEHHE MAaTEPHATIBHON TOUKH 110 OKPY>KHOCTH) 1 9a
96

14/12  |Pewenue 3agau no temMe «PaBHOyckopeHHOE 1BMKeHHe. CBOOOIHOE MaieHHE TEI» 1 9a

96




15/13  |KoutpoabHas padora Ne 1 «3aKoHbBI IBH:KEHHUS TeJD) Oa
96
OcHoBbl TuHaMukH (14 yacoB)
16/1 Uccnenosanusd ["anunes. lHepiuanbHble CUCTEMBI OTYETA 9a
96
17/2 [lepBeIit 3akoH HproTOHA-3aKOH MHEPITUH. 9a
96
18/3 Pemenue 3amau mo Teme «llepBriif 3akoH Hpl0TOHA-3aKOH MHEPITUNY 9a
96
19/4 BsaumogeiictBue ten. Macca Tena 9a
96
20/5 Cwura. Bropoii 3akon HeroToHa 9a
96
21/6 Pemenne 3amau mo Teme «Crmuta. Bropoit 3akon HeroTonay 9a
96
22/7 ClokeHue CHil. 9a
96
23/8 Tpernii 3akoH HeroToHa 9a
96
24/9 Pemrenne 3anau mo reme «3aKOHBI ABHKEHUSD) 9a
96
25/10 |/IBm:KeHME UCKYCCTBEHHBIX CITyTHHKOB 3eMin. HeBecoMOCTh M Ieperpy3ku 9a
96
26/11 |JBuxeHue nof AeHCTBHEM HECKOILKHUX CHII 9a
96
27/12  |Perenue 3a1a4 Ha TeMy «J[BYDKEHHE TEI MO/ IEHCTBHEM HECKOIBKHX CHID) Oa
96
28/13  |Pemenue 3amau: «J[BrkeHHe Tl M0 JEHCTBHEM HECKOILKHX TET» 9a
96
29/14  |KouTpoJbHasi padora Ne2 mo reme «OCHOBBI IMHAMUKI Oa
96
3akoHbl coxpaHeHusi B MexaHuke (10 yacoB)
30/1 Wmmysibe Tena 9a
96
98
31/2 3aKOH COXpaHEHUs UMITyJIbCa 9a
96
32/3 Permenue 3a1a4 Ha Temy «IMIyNbC, 3aKOH COXPAHECHHS UMITYIIBCAY 9a
96
33/4 PeakTuBHOE IBHIKEHUE 9a

96




34/5 Mexannueckast padoTa. MOMIHOCTb. DHEPTHs 9a
96

35/6 Pemenne 3anau «Pabora. MomHocTh» 9a
96

36/7 Pemenne 3a1a4 no TemMe « QHEPrus» Q9a
96

37/8 3aKOH COXpaHCHUS SHEPTHH 9a
96

38/9 Pemenne 3anau Ha TeMy «3aKOH COXpaHEHUS SHEPTHUNY 9a
96

39/10 |KouTtposnbHas paGota Ne 3 «3aK0HBI B3aUMO/IElCTBUSI TeJ» 9a
96

MEXAHUYECKHUE KOJIEBAHUS U BOJIHBI (8 uacoB)

40/1 [Nepuron konebaHnit MaTEMaTHIECKOTO M MIPYKUHHOTO MasiTHUKA. 9a
96

41/2 JlaGopaTopHasi padoTa Ne 2 «/3ydyeHue Ko1e0aHUIl MATEeMATHYECKOT0 M MPYKMHHOIO 9a
MasiTHUKA) 90

42/3 JlaGopaTopHas pa6ota Ne 3 «3MepeHne yCKOpeHHsI CBOOOTHOTO MaieHUsI ¢ MOMOIIbIO 9a
MaTeMaTH4YeCKOI0 MasTHHKa». 96

43/4 Brinyxnennbie konebanus. Pezonanc 9a
96

44/5 MexaHHUYECKHE BOJTHBI 9a
96

OB

45/7 CBoiicTBa MEXaHUYECKUX BOJH 9a
96

46/8 Oo6oomarwmmii ypox «MexaHu4eckne KoJ1e6anusi M BOJTHbD) 9a
96

Paznen 2.9JIEKTPOMATHUTHBIE SAABJIEHUSA (21 yacos)

47/1 SBieHre SNEeKTPOMArHUTHON MHITYKITHH Oa
96

48/2 MarHuTHBIA TIOTOK Oa
96

49/3 Pemenne 3amay « MarHuTHBII TOTOK 9a
96

50/4 Hampasnenune naaykunonHoro Toka. I[Ipasumno Jlenna 9a
96

51/5 Pemenne 3anau «Hanpasienne HHIYKIIMOHHOTO TOKa» 9a
96

52/6 Pemenne 3anau «I[IpaBumno Jlenuay Oa




53/7 Pemenue 3anay 1 9a
96

54/8 Pemenne 3anad no TeMme «NEKTPOMarHUTHBIE SBICHUS» 1 9a
96

55/9 CaMOMHAYKIIHS 1 9a
96

56/10 |Komaemncarop 1 9a
96

57/11 |KonebatenbHblii KOHTYp. CBOOOHBIC 3JIEKTPOMArHUTHBIC KOJICOaHHSI 1 9a
96

58/12 Pemenne 3ama4 mo Teme « QIEKTPOMATHUTHEIC SIBJICHUS 1 9a
96

59/13 |KouTtposbHas paGoTa Ne 4 «D1eKTPOMATHUTHbIE SIBJICHHS» 1 9a
96

60/1 BreiHyX1€eHHBIE 2JIEKTPOMAarHUTHBIE KOneOaHus 1 9a
96

61/2 [lepeMennblii anexTpuueckuil Tok. TpanchopmaTop 1 9a
96

62/3 [lepenaya 371€KTPHUUECKOM SHEPTUU 1 9a
96

63/4 DJIEKTPOMarHUTHBIC BOJHBI 1 9a
96

64/5 Hcronp30oBanne 2JIEKTPOMArHATHBIX BOJH JIIS TIepeaadu HHGOpMAITHH. 1 9a
CBolicTBa 3JEKTPOMarHUTHBIX BOJI 96

65/6 DJNeKTpoMarHuTHas MPUPOJIa CBETA 1 Oa
96

66/7 [Ixana >7MeKTPOMAarHUTHBIX BOJH 1 Oa
96

67/8 Pemenne 3anay Ha TeMy «DJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJTHBI) 1 Oa
96

68/9 KonTtpoabnas padora Ne 5 «yieKTpOMarHuTHbIE KOJTe0AHUS U BOJTHBD) 1 Oa
96

PA3JIEJI 4. DJJEMEHTBI KBAHTOBOM ®U3UKH (21 4acos)

69/1 dorordpdexr 1 9a
96

9a

96




70/2

CTpOeHI/Ie aTomMa. CHCKTpLI HCITYCKaHU U IMOTJIOIICHU A

71/3 Pemenne 3agau «®oroaddexr. Ctpoenne atomar 9a
96

72/4 PapnoakTuBHOCTH 9a
96

73/5 CocraB aTOMHOTO siIpa 9a
96

74/6 PannoaxktuBHbIE TpeBpalieHus 9a
96

7517 Pemenue 3a1a4 Ha TeMy «paJiMOAKTUBHBIE ITPEBPALLIEH USD» 9a
96

76/8 Pemenne 3anau o reme «PagroakTHBHBIEC IPEBPAILICHUS 9a
96

7719 S nepHbie cHIbI 9a
96

78/10  |SnmepHble peakiuu. 9a
96

79/11  |Hedekt Macchl. DHEPrETHUECKHH BBIXO SIIEPHBIX PEAKITHI 9a
96

80/12  |Pemenue 3amau Ha TeMy «SInepHbie peakiuu. JleheKT MacChl. 9a
DHEPreTUYeCKUA BBIXOI SIIEPHBIX PEaKITHi 96

81/13  |Jlenenue simep ypana. LlermHast peakius 9a
96

82/14  |Pemenue 3amau «llemHas peaxius» 9a
96

83/15  |Perenue 3amad Ha TeMy «SIepHbIC pEAKIIUN Oa
96

84/16  |Snmepublit peakTop. SlmepHas SHEpreTHKa Oa
96

85/17  |TepmosiepHbIE peakiiu 9a
96

86/18  |JleiicTBHe palHOaKTHBHOTO U3TyYCHHUS U €r0 IPUMECHEHHE Oa
96

87/19 DneMeHTapHbIE YaCTULIbI 9a
96

88/20 |Pemenue 3amau no teme «CTpoeHUE aTOMa M aTOMHOTO siipa. Mcronb30BaHue SHEPrUU ATOMHBIX 9a
sep» 96

89/21 |KouTtposbHas pagoTa Ne 6 «1eMeHTbI KBAHTOBOIi TeOPHID» 9a

96




PA3JAEJI 5. CBeToBbie siBjieHuUs1 (8 yacoB)

90/1 . 9a
Hcrounuku ceera. [IpsMoanHeHOE paclIpoCTpaHEHUE CBETA 9%

91/2 9a
OtpaxxeHue cBeTa. 3aKOHbBI OTPAKEHUS 9%

92/3 9a
[Tnockoe 3epkano. 3epkaabHOE U PaCcCETHHOE OTPAKCHIE CBETA 9%

93/4 9a
[Ipenomiienue cpera. 9

94/5 9a
JIunzel. M300pakenus, naBaembie TuH3aMu. ONTHUYECKas CUJla JTUH3HI. 9%

95/6 I'na3 u 3penne. Gororpaduueckuii amnmapart 9a
96

96/7 Pemenwue 3amau. Jlabopatopuas pabora Ne4 "TloyueHne u300paskeHHst TIPU TOMOIITH 9a
JIVH3EL" 96

97/8 0O0o001menue TeMbl « CBeTOBbIE SIBJICHHUA) 9a
96

HTOroBoe MOBTOPEHHE 32 KYPC OCHOBHOW IIKOJIBI (2 yaca)

98/1 [oaroroBka K UTOrOBOW KOHTPOJIILHOM padoTe 9a
96

99/2 UroroBast koHTponbHas pabora Ne 7 9a

96




NepeyeHb y4eObHO-METOAMYECKOIO U MaTepuanbHO-TEXHUYECKOro obecneyeHus

Onsa yuyurtens:

Onsa yyeHuka

1.®usuka. Metoandeckoe nocobue. 9 knacc
(aBTOpbl H. C. MNypblwesa,
H. E. BaxeeBckas).

2.Mporpammbl ansa obweobpasoBaTenbHbIX yupexaeHun «dusmka.
AcTpoHomus. 7-11 knaccbl/cocT. B.A. KopouH, B.A.Opnos. —

M.:Opoda, 2021

1. ®wusmka. C60pHMK BONPOCOB 1 3aaau.
7—9 xknacchl (aBTopbl A. E. MapoH, C. B.
Mosonckui, E. A. MapoH).

1. MynbTumeguiHoe NPUNOXeHUe K y4ebHuKY
Cnucok HarnsagHbIX nocooun
Tabnuupbl obLlero HasHavyeHus

1. MexayHapoaHas cuctema equHuL,
(CW).

1. TlpucTtaBku Ans obpasoBaHUs AeCATUYHBIX KPaTHBIX U OOMNbHbIX
equHUL,

2. dusnyeckne NoCTosiHHbIE.
3. LUkana anekTpoMarHUTHbLIX BOSIH.

4. TlpaBuna no TexHuke GesonacHoOcTK nNpu paboTe B kKabnHeTe
dursnku.

5. Mepbl 6€30nacHOCTV NpY NOCTAaHOBKE U NPOBEAEHWN
nabopaTopHbIX paboT Mo 3NeKTpUYECTBY.

OneKTPOHHbIe y4ebHble usgaHus

1. ®wusumka. bubnumoreka HarnsaHbIx nocobuin. 7—11 knaccel (nog
penakunen H. K. XaHHaHoBa).

2. JlabopaTtopHbie paboTbl MO unauke. (BUpTyanbHas gouanyeckas
nabopatopus).

1.®um3mka. 9 knacc. YuebHuk (aBTopbl H. C.
Mypbiwesa, H. E. Baxeesckas).

2.®usnka. Pabouas Tetpaab. knacc (astopsbl H. C.
Mypbiwesa, H. E. Baxeesckas).

3.®un3mka. COOpHMK BONPOCOB M 3agay. 7—9 Knacchl
(aBTopbl A. E. MapoH, C. B. lNo3sorickui, E. A. MapoH).

4 MynbTmeaniiHoe
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