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VYpoBenb 00111er0 00pa3oBaHus: OCHOBHOE 00111ee 00pa3oBaHUE NOANMCHIO
VYuuTens, T0IKHOCTb: YUUTENb (PU3NKU [ata: 2023-10-19 15:
Cpoxk peanu3zanuu nporpammbl: 2023-2024 y. 1. 00:14

KonnuecTBo yacoB o yueOHOMY T1aHy:  gce2o 99 uacos 6 200, 8 nedenro 3 uaca

[InanupoBaHue COCTaBICHO Ha OCHOBE:
Paboyas nporpamma pazpadorana Ha ocHoBe @I'OC OOOQO, yrBepkaeHHbIN pukazom MuHoOpHayku ot 17.12.2010 1. Ne 1897 u ¢ yuetom deaepanbHoit
00pa3oBaTeILHON IPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHusl, yTBEPKAEHHOM prka3oM Munnpocsemnieaus PO ot 18 mas 2023 1. Ne 370).

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

Yueonux: ®uzuka. 9 knacc.: yaueOnuk / H.C. [lyperieBa, H. E. BaxeeBckas.- 7-e uzganue, nepepadbotannoe.- M. : JIpoda, 2019.- 298c.

Pabouyto nmporpaMMy cocTaBuil y4uTeNb (PU3UKU Xamuymius NLA.







IosicHUTeIbHAS 3aMUCKA.

[Tpumepnas paboyast mporpamma 1o (pu3rMKe Ha ypOBHE OCHOBHOTO O0IIEro 0Opa3oBaHMs COCTaBJIEHA HA OCHOBE IMOJIOKEHHM U TpeOOBaHUHN K pe3yJabTaTaM
OCBOEHHA Ha 0A30BOM ypOBHE OCHOBHOI 00pa30BaTeNIbHOM MPOTpaMMBbI, TPEACTaBICHHBIX B DenepaibHOM rocyJapCTBEHHOM 00pa30oBaTeIbHOM CTaHAApTe
ocHoBHOTO 001Iero oopazoanus (PI'OC O00), a Taxxke ¢ yuérom [IpumepHoii mporpammMbl Bociutanus 1 KoHnenmmy npenojaBanust yaeOHOTO MpeaMera
«Dusuka» B 00pa3oBaTeIbHBIX opranuzanusx Poccuiickoit denepanuu, peaanu3yroiux OCHOBHbBIE 00111e00pa30BaTelIbHbIE TPOTPAMMBI.

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

B cootserctBum ¢ DI'OC OO0 ¢usuka sBisercst 00s3aTeNbHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO 00IIIero 00pazoBanust. JlaHHas mporpaMma nperycMaTpiuBaeT U3ydeHue
¢du3rky Ha 6a30BOM ypoBHE B 00bEMe 238 1 3a TpH roj1a o0ydeHus 1o 2 4 B He/lelmo B 7 1 8 Kiraccax v 1o 3 U B Hezleo B 9 kiracce. B TeMaTiyeckoM TUIaHupOBaHUH IS 7 |
8 KJI1accOB IpeIIoiaraeTcs pe3epB BPEMEHH, KOTOPBIN YIUTEIb MOYKET HCTIOIB30BaTh TI0 CBOEMY YCMOTPEHHIO, a B 9 KiTacce — MOBTOPUTENBHO-0000IIATONTHIT MOJTYITb.

Pabouas mporpamma cocraBiieHa Ha OCHOBE aBTOpCcKoit mporpamMmsbl « Gusnka 9» (aBropsl H.C.IlypeimieBa, H.E.BaxkeeBckast.). YueOnas mporpamma B 9 kinacce
paccuntana Ha 102 gacos, 3 yaca B Hezenmo. C yuetom yueOHO-KaeHaapHoro rpaduka KTTI Moxker ObITh coxpaitieH 10 99 ypokoB B roj (U3 pacdera 33 Heselb B To).

*  ®enepanpHoro 3akoHa No273 ot 29.12.2012 «OG6 obpazoBanun B Poccuiickoit denepanumy ¢ H3MEHEHUSIMH,
»  ®denepanbHOroO rocy1lapcTBEHHOIO 00pa30BaTENIBHOTO CTaHIapTa OCHOBHOTO 00111ero 00pa3oBaHus (yTBepxAeH npukazoM MuHoOpHayku Poccuu ot
17.12.2010 r. Ne 1897,
* 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 2023-2024 y4eOHbIi TOI.
Hcnoab3yeMblil y4eOHUK:
H.C IlypsimeBa, H.E.BaxxeeBckas «®@uzuka 9»: YueOnuk a1 o0mieoOpa3zoBaTeabHbIX yupexaeHuid. M3natenscteo M.: Jipoda 2019r. -298c.

ean u 3apauu:

[enun, HA TOCTHKEHUE KOTOPBIX HAIIPABJIECHO M3yueHHEe (PU3UKHU B IITKOJIE, ONPEICTIECHBI UCXOs U3 1ieJiei o0miero oopasoBanusi, ChOPMYIMPOBAHHBIX B
denepalibHOM TOCYAAPCTBEHHOM CTaHapTe 00IIero 00pa3oBaHus U KOHKPETU3UPOBAHBI B OCHOBHOI 00pa30BaTeIbHOM MTporpaMMe OCHOBHOTO OOIIEro
ob6pazoBanus [1IkoJbI:

1. moBbIIeHHE KadyecTBa 0Opa30BaHUs B COOTBETCTBUH C TPEOOBAHUSAMH COIMAIBHO-KOHOMUYECKOTO U HH(DOPMAITMOHHOTO Pa3BUTHS O0IIECTBA U
OCHOBHBIMH HAIPaBJICHUSIMH Pa3BUTHs 00pa30BaHKA HA COBPEMEHHOM dTarle.
2. co3JaHue KOMIUIEKCa YCIOBUH JIJIsl CTAHOBJICHHS 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, 0OIIECTBEHHBIMU, TOCYJAPCTBEHHBIMH 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 3HAHUN O MPUPOJE, €€ PyHIAMEHTATbHBIX 3aKOHAX JUIS MOCTPOCHHUSI MMPEACTABIECHUS O (PU3UUECKON KapTUHE MUPa;
dopmupoBaHue YOSKIEHHOCTH B IO3HABAEMOCTH OKPYKAIOIIEr0 MUPa U JJOCTOBEPHOCTH HaYUYHBIX METOJIOB €T0 U3Y4CHHUS,
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Pa3BuTHe no3HaBaTeNbHBIX MHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEN ydaluxcs U IpUoOpPETEHNE ONbITa IPUMEHEHHS] HAYYHbIX METOI0B IIO3HAHMS,
HaOIroIeHUs PU3UUECKUX SBJICHUIA, TIPOBECHUS OIIBITOB, MPOCTHIX SKCIEPUMEHTAIBHBIX UCCIETOBAHUN, IPSMBIX U KOCBEHHBIX H3MEPEHHI C
MCTIOJIb30BAHMEM AHAIOTOBBIX U U POBBIX U3MEPHUTEIBHBIX IPUOOPOB; OLIEHKA IMOTPEITHOCTEH JTFOOBIX H3MEPEHUI;

CucreMaTtu3anys 3HaHUH 0 MHOT000Opa3uu 0OBEKTOB | SBJICHUN MPUPO/IBI, O 3aKOHOMEPHOCTSX MPOLIECCOB U 0 3aKOHAX (DU3HUKH I OCO3HAHHS
BO3MOYHOCTH Pa3yMHOTO MCIIOJIb30BaHUS JOCTUKEHUM HayKH B JAajbHEHIIEM pa3BUTUH LUBUIN3ALUY;

(bopMUpOBaHHE TOTOBHOCTH COBPEMEHHOTO BHIITYCKHUKA OCHOBHOM IIKOJIBI K aKTUBHOW y4€OHOU AEATEIBHOCTH B MH(POPMAITMOHHO -00pa30BaTeIbHON
cpexe olIiecTBa, HCIOIB30BAaHUIO METOJAOBIIO3HAHUS B IPAKTUIECKON NESTEIHHOCTH, K PACIIMPEHHIO U YTITyOJICHUIO (PU3NIECKUX 3HAHUN U
BbIOOpA PU3UKHM KaK MPOPHIHLHOTO TpeaAMETa sl TPOJOIKEHHSI 00pa30BaHuUs;

Opraau3anys 3K0J0OrHYECKOT0 MBIIUICHHS ¥ IIEHHOCTHOTO OTHOILEHUS K MPUPOJIE, OCO3HAHNE HEOOXOAMMOCTH IPUMEHEHUS TOCTIKCHUN (PU3UKU 1
TEXHOJIOTUH JIJIs1 palliOHAILHOTO MPUPOIOII0JIb30BaHHUS;

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;

OBJIaJIEHUE OCHOBaMH 0€30IaCHOTO MCIOJIb30BAaHUSI €CTECTBEHHBIX U UCKYCCTBEHHBIX AJIEKTPUUYECKUX U MarHUTHBIX MOJIEH, SJIEKTPOMAarHUTHBIX 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 KU3HU CBOM JICHCTBUS ¢ IPUMEHEHUEM TOTYYEHHBIX 3HAHUI 3aKOHOB MEXaHUKH, SIEKTPOIUHAMHUKH,
TEPMOJIMHAMHUKH U TETJIOBBIX SIBICHUH C LIETBI0 COEPEKEHUSI 3J0POBbSL.

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

1.
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obecrieueHre Y3PPEKTUBHOTO COUYETAHHSI 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, ICUXOJIOTUYECKOTO M COLUAIBHOTO 3JI0POBbs 00y4arOIUXCsl, 00eCIIeYeHHEe UX 0€30MaCHOCTH;
(dbopMuUpoBaHHE TO3UTUBHOW MOTHBAIIMU 00YJAIOIIUXCS K yI4COHOU JeITEIbHOCTH;

oOecrieyeHne YCIIOBUH, YYUTHIBAIOIIUX WHIUBHYaIbHO-TMYHOCTHBIC OCOOCHHOCTH 00YYatOIUXCS;

COBEpILICHCTBOBAHNE B3aMMOJICHCTBHS y4eOHBIX TUCIUILINH Ha OCHOBE HHTETPAIlUH;

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

3HAKOMCTBO OOYYaIOMINXCSl C METOJIOM Hay4YHOTO MO3HAHUS U METOIaMU UCCIIEIOBaHMS OObEKTOB U SIBJICHHUI MTPUPOIbI;

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

dbopMupoBaHHEe Y 00YJAIOIINXCS YMEHUHN HAOIIOAATh MPUPOIHBIE SIBJICHHS U BBITIOJIHATH OTBITHL, JIJAOOPATOPHBIC PA0OTHI M SKCIIEPUMEHTAILHBIC
WCCIIEIOBAHUS C UCIIOJIb30BAHUEM W3MEPUTENBHBIX MPUOOPOB, MUPOKO MPUMEHSEMbIX B TPAKTHUECKOH KU3HH;

OBJIaJICHUE 00YJAOIIUMHUCS OOIIEHAYYHBIMU MOHITUSIMH: IPUPOAHOE SBJICHHUE, IMITUPUIECKU YCTAHOBIICHHBIN (DaKT, Mpo O6JeMa, TUIIOTe3a, TEOPETHIECKUI
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/bl, TEXHOJOI'MHU oﬁyqe}mﬂ.

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

0) YpOKH COBEpIICHCTBOBAHNUS 3HAHHUN, YMEHUH M HaBBIKOB. Clo/1a BXOJIST YPOKH (POPMHUPOBAHUS YMEHHI U HABBIKOB, IIEJIEBOTO MPUMEHEHHS 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-TUCIYT, YPOK-/I€I0Bast/poJieBast Urpa.

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

Bunpl: - ycrHas ¢popma npoBepku (HpoHTATBHBIN, HHANBHYAILHBIA U TPYIIIOBOM ONPOC), THCBMEHHAs MPOBEPKa, 3a4eT, 3aUeTHBIE MPAKTHUECKUE 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:xeHHe TEOPUH M MPAKTHKH ONHPAETCS:

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 OEPEKHOI0 OTHOIICHHUS K OKpYKAIOIIel cpere;
dhopmupoBaHre yMEHUN 0€3011acHOTO 1 3((HEKTUBHOTO MCIIOIB30BaHUS JIA0OPATOPHOTO 000PYI0BAHHUS, TPOBEIACHHUS TOYHBIX U3MEPEHUH U aJICKBATHOM
OIICHKH MOJY4YE€HHBIX PE3yJIbTaTOB, IPEACTABICHHS HAYYHO OOOCHOBAHHBIX apIYMEHTOB CBOUX JIEHCTBUMN, 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 BO3MOXXHOCTHU 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;

(dbopMupoBaHME IEHHOCTHBIX OTHOIICHUH IPYT K APYTY, YUUTENI0, aBTOPaM OTKPBITHIA U U300peTeHnH, pe3yabTataM 00ydeHusl.

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

OBJIaJICHUE HABBIKAMHM CaMOCTOSTEILHOTO MPUOOPETEHHs] HOBBIX 3HAHUM, OpraHu3anu y4eOHOH JeATeNbHOCTH, MOCTAHOBKHU LENeH, IIaHUPOBAHUS,
CaMOKOHTPOJISI M OLIEHKU PE3YJIbTATOB CBOEH EATEIILHOCTH, YMEHUAMM NPEABUIETH BO3MOKHBIE PE3YJIbTAaThl CBOUX JEHCTBUI;

MIOHMMaHHE Pa3INYMid MEX]ly UCXOJAHBIMU (DaKTaMH U THUIOTE3aMHU JUI UX OOBSICHEHHUS, TEOPETHUYECKUMHU MOJAEIISIMU U PeaTbHBIMU 00bEKTaMH, OBJIAJCHUE
YHUBEPCAJIbHBIMU y4eOHBIMU NEHCTBUSMHU Ha MPUMEPAx TUIOTE3 JJIsl OOBSICHEHUS W3BECTHBIX (PAKTOB M IKCIIEPUMEHTAILHON MPOBEPKH BBIIBUTAEM bIX
THIIOTE3, Pa3pabOTKU TEOPETHUECKUX MOJIENeil MPOLIECCOB WU SIBICHU;



(dhopMHUpOBaHHE YMEHU BOCIIPUHUMATD, TIepepadaThIBaTh U MPEIbIBIATh HHPOPMAIIMIO B CIIOBECHON, 00pa3HOM, CHMBOJIMYECKOW opMax, aHATU3HPOBATH
U mepepadaThiBaTh MOTYYCHHYIO WH()OPMAIMIO B COOTBETCTBHH C MOCTABIICHHBIMU 33/1a4aMU, BBIIEISITH OCHOBHOE COJICpPIKaHHE MPOYUTAHHOTO TEKCTa,
HaXOJWTh B HEM OTBETHI Ha MOCTABJICHHBIC BOIIPOCHI M U3JIaraTh €ro;

MPUOOpETEHUE ONBITa CAMOCTOSTEIBHOTO TIIOMCKA, aHaiIM3a W OTOOpa HWHQPOpPMAIMU C HCHOJIB30BAHUEM PA3IUYHBIX HMCTOYHHKOB M HOBBIX
MH()OPMAIMOHHBIX TEXHOJIOTUH JIJIsl pEeIICHHsI IIO3HABATEIBHBIX 3a/1a4;

pa3BUTHE MOHOJIOTUYECKOW M JTUATOTUYECKON pPeur, YMEHUsS BBIPAXKaTh CBOW MBICIH M CIIOCOOHOCTH BBICTYIIMBATHL COOECEIHMKA, TIOHUMATh €r0 TOUKY
3peHus, MPU3HABATH MTPABO JPYroTO YEJIOBEKa HA HHOE MHCHHE;

OCBOCHHE TIPUEMOB JCUCTBUN B HECTAHJIAPTHBIX CUTYAIUAX, OBJIAJICHAE IBPHUCTUICCKIMHU METOAMH PEIICHUS ITPOOIIeM;

(dbopMHpOBaHHE YMEHHI pabOTaTh B TPYIINE C BBHITOJHEHUEM PAa3IMYHBIX COIMAIBHBIX POJICH, TPEACTABIISATh U OTCTAWBATh CBOUW B3IJISIBI M YOCKICHUS,
BECTH JTUCKYCCHIO.

IIpenmeTHBIMHU pe3ybTaTaMM O0YUEHUS SBISIOTCS:

(dbopMupoOBaHHE TPEACTABICHUA O 3aKOHOMEPHOW CBSI3M W TO3HABAEMOCTH SBJICHHH TPUPOABI, 00 OOBEKTHUBHOCTH 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 BaXHEHIIUX (PU3NUECKUX SBICHUU OKPYXKAIOMIEr0 MHpa W TOHHUMaHUE CMbIcTa (U3MYECKHUX 3aKOHOB, PACKPBIBAIOIINX CBS3h
W3yYECHHBIX SBJICHU;

(dbopMHpOBaHHE MEPBOHAYANBHBIX MPEACTABICHUI O (U3NYECKOW CYIIHOCTH SBICHHM HPUPOJBI (MEXaHUYECKHX, TEIJIOBBIX, AJIEKTPOMArHUTHBIX WU
KBaHTOBBIX), BUJaX MaTepuH (BELIECTBO M MO0J€), ABMKEHUU KaK CHOCOOE CYIIECTBOBAHUS MAaTE€pUU; YCBOCHHE OCHOBHBIX HJIEH MEXaHHUKH, aTOMHO-
MOJIEKYJISIPHOTO yYEHHSI O CTPOCHHMM BEIECTBA, 3JEMEHTOB JJICKTPOAMHAMHKMA ¥ KBAHTOBOW (PU3MKHU; OBJIa/JeHWE NOHATUWHBIM anmapaToM u
CUMBOJIMYECKUM SI3bIKOM (PU3UKU;

YMEHHS TMOJIb30BAThCS METOJAMHM HAYYHOI'O HCCJEIOBAaHUS SIBICHUN NPUPOIbI, MPOBOAUTH HAOIOAEHUS, IJIAHUPOBATH U BBINOJHATH KCIIEPUMEHTBI,
o0OpabaThIBaTh pe3yJbTaThl U3MEPEHUI, MPEACTABIATh PE3yIbTaThl U3MEPEHUI C MOMOIIbIO TaluI, rpaduKoB U (hopmMyl, 0OHApYKUBATh 3aBHUCHMOCTHU
MeXay PU3NYECKUMU BEIMUYNHAMU, OOBIACHATH MOTyYSHHBIE PE3YIbTATHI U JIeJaTh BHIBObI, OLIEHUBATH T'PAHUIIbI IOTPEITHOCTEH Pe3yIbTaTOB U3M EPEHHIA;
YMEHHUSI IPUMEHSATh TEOPETUYECKUE 3HAHUS 10 (PU3MKE HA MPAKTUKE, peniarth (pu3ndeckue 3a/1aud Ha IPUMEHEHUE TIOJTyYeHHbBIX 3HAHMUIA;

YMEHHSI U HABBIKU MPUMEHSTH MOJIYYCHHbIC 3HAHUS NI OOBSICHEHUS MPHUHIIMIIOB ACHCTBUS BaXXHEHIINX TEXHUYECKUX YCTPOMCTB, (pabOTHI) MAlUH U
MEXaHHU3MOB, CPEJACTB TEPEIBIIKEHUS U CBS3U, OBITOBBIX MPHUOOPOB, MPOMBIIUICHHBIX TEXHOJOTHUECKUX IMPOIECCOB, PEUICHHUS 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 HEOOXOAMMOCTH IPUMEHEHUS JOCTIKEHNUN (DU3UKH M TEXHOJIOTHH IS pAllHOHATIBHOTO MIPUPOIOTIONB30BAHUS;

OBJIaJICHUE OCHOBaMHU O€30MaCHOTO WCIOJIb30BAaHUS €CTECTBEHHBIX UM HMCKYCCTBEHHBIX JJEKTPUUECKUX W MATrHUTHBIX TMOJICH, JJEKTPOMArHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M HMCKYCCTBEHHBIX MOHU3HUPYIOUIUX H3IIYUY€HUH 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 BBIBUHYTHIX THIIOTE3, BEIBOJUTH U3 IKCIIEPUMEHTAIBHBIX (DAKTOB U TEOPETHYECKHX
MoJienel (pu3nuecKue 3aKOHBI;

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

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

KOMMYHUKAaTUBHBIE YMEHHS: JNOKIAIbIBaTh O PE3YyJbTaTaxX CBOErO MCCIEJOBAHUS, y4aCTBOBATh B JAMCKYCCHHM, KPAaTKO M TOYHO OTBEYAaTh HA BOIPOCHI,
HCII0JIb30BATh CIIPABOYHYIO JIMTEPATYPY U APYrue UCTOYHUKH UH(POPMALIHH.



Conep:xanue y4eOHOr0 MaTepuasia
9 kaacce

1. 3akonbl Mmexanuku (38 4)

| ypoBeHb

Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema orcueta. OTHOCUTENBHOCTh MEXaHUUECKOTO JBM)KCHHUS.

Kunemarnyeckne XapakTepUCTHKH IBW)KCHUs. KuHeMaTHuecKue ypaBHEHHs NPSMOJMHEHHOTO ABIKEHHs. ['paduueckoe MpeacTaBIeHHE MEXaHHYECKOTO
JBAYKCHUSL.

JIBUKeHHE TOYKM 10 OKPYKHOCTH C TIIOCTOSHHOW IO MOJYNIO cKopocThio. Ilepmon u uactora oOpamieHus. JIluHeilHas u yrioBasi CKOPOCTH.
[{eHTpOCTpEMUTENBHOE YCKOPEHNE.

BsaumopneiictBue Ten. /luHamMuueckne XapakTepUCTUKNA MEXaHUUecKoro JBrkeHus. LlenTp tsxectu. 3akoHsl HetoToHa. [Tpunuun otHocuTenbHOCTH ["anues.
I'pannisr mpuMeHnMocCTH 3aK0OHOB HproTOHA.

Nmnynsce Tena. 3aMKHYyTask cucTeMa Tejl. 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE NBUKEHUE. PEakTUBHBIN IBUraTENb.

DHeprus U MexaHnyeckas pabota. 3aKOH COXpaHEHUS MEXaHUUECKON SHEPTUu.

Il ypoBenb

NHBapruaHTHOCTh YCKOPEHUS.

DpoHTAJIbHbIE J1A00paTOPHbIE PA0OTHI
| ypoBeHb
1. UccnenoBaHue paBHOYCKOPEHHOTO MPSMOJIUHERHOTO IBUKECHHUSL.

JlaGopaTopHble ONBITHI

N3yuenue BToporo 3akoHa HeroToHa.

N3yuenue Tperbero 3akona HprotoHa.

HccnenoBanue 3aBUCUMOCTH CHIIBI YIPYTOCTH OT AehOpMaIiiH.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT CHIIBI HOPMAaJIbHOTO JaBJICHHUS.
N3mepenue mexaHuveckoil paboThl 1 MEXaHMYECKOW MOIITHOCTH.

IIpeameTHble pe3yabTaThl 00y4eHUs

Ha yposne 3anomunanus
| ypoBeHb
Hazvisamy:
e (u3MYeCKUEe BEIMYMHBI H UX YCIIOBHBIC 0003HaueHus: nyth (1), mepemernienue (S), Bpems (t), ckopocts (V), yckopenue (@), macca (M), cuna (F), Bec (P),
umnyibc Tena (P), mexanuueckas sueprus (E), norenumansaas sHeprus (E,), kunernueckas sneprust (Ey);
®  CIUHUIIBI IEPEYNCIICHHBIX BbIlIe (PU3MUECKUX BEITUYHH;
e (usuueckue npuOOPHI A U3MEPEHHUS ITyTH, BPEMEHH, MTHOBEHHON CKOPOCTH, MACChI, CHIIBI.
Bocnpouszsooums:
e OIpeleeHUs MOJIeTICH MEXaHUKHU: MaTepuaabHas TOYKa, 3aMKHYTasi CUCTeMa TeT,



e OmpelneieHUs TOHATHH M (PU3MYECKUX BEIUYHMH: MEXaHWYECKOE IBUKCHHE, CHCTEMa OTCYeTa, TPACKTOpHsS, PAaBHOMEPHOE NPSIMOJIHUHEHHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABIKEHHUS, CBOOOTHOE TAaJCHHE, JBIKCHHUE IO OKPYXKHOCTH C TMOCTOSHHOW MO MOJYIIO CKOPOCTBIO, IMYTh,
MepeMeIeHne, CKOPOCTh, YCKOPEHUE, MEePHOJ] U YacToTa oOpalleHus, YriaoBas U JIMHEWHAs CKOPOCTH, IEHTPOCTPEMHUTEILHOE YCKOPCHHE, MHE IS,
WHEPTHOCTh, Macca, TUIOTHOCTh, CHJIA, BHEITHUE W BHYTPEHHUE CHIIBI, CHJIA TSDKECTH, CHJIA YIIPYTOCTH, CHUJa TPEHUs, BEC, JaBIICHUE, UMITYIIbC CHIIBI,
UMITYJIBC TeJla, MeXaHu4eckast pabora, MomHocTh, KT/l MexaHn3MOB, MOTEHIMAIbHAS U KHHETHYECKAast SHEPTHUS;

e (opmynbl: KMHEMAaTHYECKHE YpPAaBHEHUS pPABHOMEPHOTO W PABHOYCKOPEHHOTO JBIDKEHUS, MpaBHIA CIOXKCHUS TICPEMEIICHHA W CKOPOCTEH,
[IEHTPOCTPEMHUTEITHHOTO YCKOPCHMSI, CHITBI TPSHUS, CHIIBI TSDKECTH, Beca, pabOThI, MOIITHOCTH, KHHETUICCKOW W TOTCHIIMAIBHON YHEPTHH,

® PUHIUIBI U 3aKOHBI: IPUHIIAIT OTHOCUTEIBHOCTH [ aymiies;, MpUHIIUAIT He3aBUCHUMOCTH JICUCTBHS CHJI; 3aKOHBI HbIOTOHA, BCeMUPHOTO TAToTeHUs, ['yKa,
COXPaHEHUS UMITYJIhCa, COXPAHEHUS MEXaHUICCKON YHEPTHH.

Onucwieams:
e HaOIIOmaeMble MEXaHUYECKHUE SIBIICHUS.
Ha yposne nonumanusn
| ypoBeHb
Ilpusooums npumepol:
® Pa3IMYHBIX BHJIOB MEXaHHYECKOTO JBWKCHHUS,
¢ HHEPIMAIBHBIX U HEMHEPITUATBHBIX CHCTEM OTCUETA.

ObvacHamb:
e (pu3MYecKHe SIBIICHUS: B3aMMOJICHCTBHE TE; SIBJICHUE WHEPIIUH; TIPEeBpAIICHAE TOTCHIINATBHON M KHHETHYECKOM SHEPTruy U3 OJTHOTO BHJIA B JIP YTOM.

Tlonumame:

® BEKTOPHBIN XapakTep PU3HUECKUX BEIUYUH: MTEPEMEIICHUS, CKOPOCTH, YCKOPEHUSI, CUITbI, UMITYJIbCA;
® OTHOCUTEIHHOCTh MEPEMEIICHUSI, CKOPOCTH, UMITYJIbCa U MHBAPUAHTHOCTh YCKOPEHUSI, MaCChI, CHJIbI, BPEMCHH;
® UTO Macca — Mepa MHEPTHBIX M TPABUTAIIMOHHBIX CBOUCTB TEJA;
®  UTO DHEPTrHUs XapaKTEPHU3YET COCTOSHUE TeJIa M €0 CIIOCOOHOCTh COBEPIIUTH PadoTYy;
e CYIIECTBOBAHHE IPaHUI] IPUMEHUMOCTH 3aKOHOB: HpI0TOHA, BCEMUPHOTO TAroTeHUs, [ 'yKa, cCoXpaHEeHHs] UIMITYJIhCa 1 MEXaHHMYECKOW SHEPTUH;
e 3HaueHWE 3aKOHOB HbIOTOHA M 3aKOHOB COXpaHEHUs IS OOBSCHEHHUS CYIIECTBOBAHUS HEBECOMOCTH M MEPErpPy30K, IBM)KCHHS CIIyTHUKOB IUIAHET,
PEaKTUBHOTO JABWXEHUS, ABM)KCHHUS TPAHCIIOPTA.
Il ypoBeHb
Tonumamen:

e (yHIAMEHTAIbHYIO POJIb 3aKOHOB HbIOTOHA B KITaCCHYECKON MEXaHUKe KakK (PU3NYECKON TeopuHu;
® [pe/cKa3aTeabHYI0 U OObSICHUTEIbHYIO (YHKIUHU KIACCUUECKOM MEXaHUKHU;
® poib hyHIAMEHTAIBHBIX (PU3UUECKUX ONBITOB — OMbITOB ["anmies u KaBenauia — B cTpykType HU3MUECKON TEOPHUH.
Ha ypoene npumenenus 6 munuunulx cumyayusx
| ypoBeHb
Ymemn:
® CTPOMTbH, AHATM3UPOBATH M YUTATh TPaQUKH 3aBUCUMOCTH OT BPEMEHH: MOJYNS U MPOEKIHMH YCKOPEHHUS PaBHOYCKOPEHHOTO IBMXKEHUS, MOIYJIS H
MPOEKIUH CKOPOCTH PaBHOMEPHOTO U PABHOYCKOPEHHOTO JBMXKEHMS, KOOPAMHATBHI, MPOEKUUH W MOJAYJIS IEpPEeMEIIeHUsT PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO JIBWKEHMS; 3aBUCHUMOCTH: CHJIBI TPEHHsI OT CHJIbI HOPMAaJbHOTO IABJIEHHS, CHWJIBI YIPYTOCTH OT JAeQOopMaluu; ONpeaetsTh IO
rpaduKaM 3Hau€HHUs COOTBETCTBYIOIIUX BEIUYHH;
® U3MEpATh CKOPOCTh PAaBHOMEPHOTO JBHM)KEHUS, MTHOBEHHYIO U CPEJIHIOI0 CKOPOCTh, YCKOPEHHE PAaBHOYCKOPEHHOTO JIBMXKEHUS, KOAPPUIUEHT TPEeHus,

JKCCTKOCTD MPYKHUHBI;
¢  BBIIIOJHATE MOJ PYKOBOJACTBOM YUHUTCIISA UJIU I1O TOTOBOM HHCTPYKIHUU SKCIICPUMCHT IO U3YUYCHUIO 3aKOHOMCPHOCTU PABHOYCKOPCHHOI'O ABUKCHUA,

3aBUCUMOCTH CHJIbI TPEHUS OT CUJIBI HOPMAaJIbHOTO JaBJICHHUS;
® CHWJIBI YIIPYrOCTH OT Je(OpMaInH.



Ipumenamo:
® KHWHEMAaTHYECKHE YPaBHEHHUS JIBMXKCHHS K PEIICHUIO 33]]a4 MEXaHUKH;
e 3akoHbl HpioTOHA M (OPMYIBI K PEIICHUIO 33/1a4 CICAYIOIINX THUIOB: JBI)KEHUE TEJ MO OKPYKHOCTH, JBUKCHHE CITYTHHUKOB IUIAHET, YCKOPEHHOE
JBUKEHUE TEJl B BEPTUKAIBHOMU MJIOCKOCTH, JIBIXKEHUE NP JCHUCTBUU CUIIbI TPEHUS (HAX0XKJICHUE TOPMO3HOTO ITYTH, BPEMEHU TOPMOKEHUS ), 1B MDKCHHE
JIBYX CBSI3aHHBIX TeJl (B BEPTUKAJIILHON U TOPU30HTAIBHOM MIIOCKOCTSX);
® 3HaHMS 3aKOHOB MEXAHUKHU K OOBICHEHHIO HEBECOMOCTH M MEPErpy30K, BIKEHUSI CITYTHUKOB IUIAHET, PEAKTUBHOTO JBUKEHUS, JBUKEHUS TPAHCIIOPTA.
Il ypoBeHb
Ymems:
® 3amKCHIBATh YPAaBHCHHS MO I'paduKkaM 3aBUCHMOCTH OT BPEMEHU: MPOCKIIMH U MOIYJS MEPEMENICHHUs, KOOPJAUHATHI, TIPOCKIIUN U MOIYJIS CKOPOCTH
PaBHOMEPHOTO ¥ PaBHOYCKOPEHHOTO JIBFDKECHUST; 3aBUCUMOCTH: CHJIBI YIIPYTOCTH OT JIe)OpMaIlH, CHIIBI TPSHHSI OT CHUJIBI HOPMAJIBHOTO JABIICHUS;
® YCTaHaBIIMBaTh B MPOIIECCE MPOBEIEHUS HCCIIENIOBATEIHLCKOTO IKCIEPUMEHTA: 3aKOHOMEPHOCTH PAaBHOYCKOPEHHOTO IBUKEHUSI; 3aBUCUMOCTH CHJIBI
TPEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS, CHIIBI YIIPYTOCTH OT JiehopMaIiuu.
Ilpumenamo:
e 3akoHBI Hbr0TOHA 1 (POPMYIIBI K PEIICHUIO 33/1a4 CIAEAYIOIMMX TUTIOB: IBIKEHUE CBSI3aHHBIX T, IB)KCHHUE Tella 10 HAKJIOHHOW MJIOCKOCTH.
Ha yposne npumenenus 6 necmanoapmmuvix cumyayusax
| ypoBeHb
Knaccugpuyuposams:
® pa3JIMYHBIE BUBI MEXaHUYECKOTO JIBIKECHUS.
Oboowamy:
® 3HaHMA: O KMHEMAaTUYECKUX XapaKTepPUCTHKaX, 00 ypaBHEHUSAX JABMKEHUS; O JUHAMUYECKUX XapaKTEPUCTHUKAX MEXaHUYECKHX SIBICHUI M 3aKOHax
HeroToHa, 00 sHEpreTHyeckux XapakTepuCTUKaX MEXaHUYECKHUX SIBICHUH U 3aKOHAX COXPAHEHUS B MEXaHHUKE.
Braoemwv u 6bims 2omosvimu npumenamo:
® METOJbl €CTECTBEHHO-HAYYHOTO TIO3HAHMS, B TOM YHCIIE€ UCCIIEIOBATENbCKUN, K N3YUYEHUIO MEXaHUYECKUX SIBICHUU.
Humepnpemuposamuw:
e IIpeArnosaraeMble WK MMOJTy4YE€HHBIE BHIBOIbI.
Ouyenusams.
® CBOIO JICATEIBHOCTH B MpoIlecce y4eOHOro MO3HAHMUS.

2. Mexannyeckue kojiedaHus u BoJHbI (10 )

| ypoBeHb

KonebarensHoe nBuxenue. ['apmonndeckoe konebanue. Maremarndyeckuil MmastTHUK. Kosnebanus rpysa Ha npyxune. CBoboanble kosnebanus. IlpeBpamienus
SHEPTUU NpH KoJiebaTeNTbHOM JBH)KEHUU. 3aTyxarolue Kojebanus. Boinyx1eHHbIe KojeOanus. Pe3oHaHc.

Pacnpoctpanenue konebanuil B ympyrux cpenax. IlpomonbHele W momnepedyHble BOJHBI. CBsI3b MEX]y JJIUHONW BOJIHBL, CKOPOCTBIO BOJIHBI U YacTOTOM
KoJIe0aHUH.

3aKOHBI OTPa)KEHUS BOJIH.

Il ypoBenb

CKopocTb U YCKOpEHHe MpH KosiebaTenbHOM BkeHnu. MHTepdepenus u qudpaxius.

®poHTaNbHBIE 1a00paTOPHBbIE PadOTHI
| ypoBeHb



2. N3yyenue koyiebaHnii MaTEMaTHYECKOTO U MPYKHHHOTO MasiTHUKOB.
Il ypoBeHb
3. N3mepenue yckopeHHs CBOOOIHOTO MaIeHUS C TOMOIIBI0 MATEMAaTHUECKOTO MasiTHHUKA.

JlabopaTopHbIe ONbITHI
N3yuenue konebaHuil rpys3a Ha MpYyKHUHE.
W3mepenne KeCTKOCTH MPYKUHBI ¢ TOMOIIBIO TIPYKUHHOTO MasTHUKA.

Hpe}lMeTHble Pe3yJdbTaThbl Oﬁy‘-lel-[l/lﬂ

Ha ypoeéne 3anomunanusn
| ypoBeHb
Haszvieams:
e (u3MuecKUe BETMYUHBI U UX YCJIOBHBIC 0003HaueHus: cMerenue (X), ammutyna (A), nepuos (T), yactora (#n), AirHA BOJIHBI (A), CKOPOCTh BOJIHBI (V);
®  CIMHMWIIBI IEPEUYHCIICHHBIX BBINIC (PU3NIECKUX BEITHYMH.
Bocnpouzeooumu:
e OIpEaeeHUs MOJIeTIC MEXaHUKHA: MaTeMaTUYECKU MasgTHUK, IPY>KUHHBIA MasiTHUK;
® OmpeeneHs MOHATUNA U (U3UIECKUX BEIUYHMH: KoyieOaTeIpbHOE IBMKEHWE, BOJTHOBOE JBM)KCHHE, CBOOOIHBIC KOJEOaHMs, COOCTBEHHBIC KOJICOaHMsI,
BBIHY)KJICHHBIE KOJI€OaHMsI, PE30HAHC, TOMepeYHas BOJIHA, MPOJOJIbHAS BOJHA, CMEIICHHUE, aMIUIUTYa, MePUo, YacToTa KOoJeOaHWH, TMHA BOJIHBI,
CKOPOCTH BOJIHBI;
e (opmyInbl: mepruoja KoyieObaHui MaTeMaTHIEeCKOTo MasiTHUKA, Epruoia KoJieOaHUH MPYKUHHOTO MasSTHUKA, CKOPOCTH BOJTHBI.
Onucvieams:
e paOmromaeMble KOJaeOaHUs U BOJHEI.
Il ypoBeHb
Bocnpouzeooumu:
e ompeJeneHre MOIeTH KOIeOaTeIbHONH CUCTEMBI;
e ompeencHue SBICHUM: qudpakiys, HHTephepeHITns;
e (opmynbl MAKCHMYMOB 1 MUHUMYMOB UHTEP(PEPEHIIMOHHON KapTHHBI.
Ha yposne nonumanus
| ypoBeHb
Obvsacuame:
® [IpolleCC YCTAHOBJICHHS KOJIEOAHHHN MPYKUHHOTO M MaTeMAaTUYECKOTO MAasTHUKOB, NMPUYMHY 3aTyXaHHs KoyieOaHH, MpeBpallleHue SHEPTUH MpU
KoJiebaTeNbHOM JBMKEHHUH, Mpollecc 00pa3oBaHMs Oeryiiel BOJHBI, CBOWCTBA BOJHOBOIO JBIKEHUS, Mpollecc oOpa3oBaHUs UHTEp(epeHIIMOHHOM
KapTUHBI,
® TIpaHULBl IPUMEHUMOCTH MOJIEJIEH MaTEMaTUYECKOTO U IPY>KUHHOTO MasiTHUKOB.
IIpusooums npumepuol:
e K0J€0aTeLHOr0 U BOJHOBOIO JIBIKEHUM;
® y4YeTa M MCIOJIb30BaHUs PE30HAHCA B IIPAKTHUKE.
Il ypoBeHb
ObwsacHame:
e 00pa3oBaHHE MAKCUMyMOB U MUHUMYMOB UHTeP(HEPEHIIMOHHONU KaPTHHBIL.



Ha yposne npumenenus 6 munuuHolx cumyayusix
| ypoBeHb
Ymems:
® PUMEHATH POPMYITBI IEPHOA M YACTOTHI KOJIeOAHUH MAaTEeMAaTUYECKOTO | MPYKHHHOTO MasTHUKOB, JUTHHBI BOJIHBI K PEIICHHUIO 33/1a4;
®  BBINOJIHATH IOJ] PYKOBOJCTBOM YYHUTEINs WM IO TOTOBOW MHCTPYKIIMHM JKCIIEPUMEHT IO M3YYEHHUIO KOJICOAHWI MATeMaTUYECKOTO M MPYKHMHHOTO
MAasTHHUKOB.
Il ypoBeHb
Ymems:
® PUMEHATH POPMYITBl MAKCHMYMOB M MUHUMYMOB aMILIUTY/IbI KOJICOAHHUH K aHAIN3Y HHTEPPEPEHITMOHHON KapTHHEI;
® YCTaHaBIMBAaTh B TIPOLIECCE MPOBEIACHUSI HCCIENIOBATEIHCKOTO SKCIEPUMEHTA XapakTep 3aBUCHUMOCTH IepuoAa KoJieOaHWHW MaTeMaTHU4ecKoro u
MPY>KUHHOTO MAasITHUKOB OT IMMapaMeTPOB KOJIEOATETHHBIX CUCTEM.
Ha yposne npumenenus 6 necmanoapmuuix cumyayusx
| ypoBeHb
Knaccugpuyuposams:
® BH/ILI MEXAHNYECKUX KOJICOAHWI U BOJIH.
Oboowamo:
® 3HAHMS O XapaKTEPUCTHUKAX KOJIEOATEIHPHOTO M BOJIHOBOTO JBMKEHUH, O CBOMCTBAX MEXaHUYECKUX BOJIH.
Braoems u 6bimov 20moswvimu npumensamy.:
® METOJIbl ECTECTBEHHO-HAYYHOTO MTO3HAHHUS, B TOM YHCJIC UCCIIEI0BATEIIbCKUH, K N3YICHHUIO 3aKOHOMEPHOCTEH K0JIe0aTEIhHOTO ABMKCHUSI.
Hnmepnpemuposamuw:
® TIpeIosaraeMple UK MOJyYEeHHBIC BHIBOIBI.
Ouyenusams.
® Kak CBOIO JCATEIHHOCTH B MPOIECCE YICOHOTO TTO3HAHUS, TaK U HAyYHbIE 3HAHUS O KOJIeOATeIbHOM 1 BOJTHOBOM JIBH)KCHHH.

3. DJIeKTPOMArHUTHbBIE KoJIeOaHusT M BOJIHBI (16 4)

| ypoBeHb
SIBienue anekrpoMarHuTHOW WHAYKIMHA. Omnbitel Dapanes. MarHuTHbld TOTOK. HampaBieHune WHIyKIMOHHOTO ToKa. [IpaBwiio Jlenma. BzaumocBsisb

QJICKTPHUYCCKOI'O U MAalrHuTHOI'O TTOJIEH. FeHepaTop IIOCTOAHHOI'O TOKA.

Camounaykiusi. UHAYKTUBHOCTD KaTYIIKH.
Konpnencarop. Dnektpuueckas eMKOCTh KoHAeHcaTopa. KonebarenbHblli KOHTYp. CBOOOAHBIE 3JEKTpOMAarHUTHbIE KonieOanwus. [IpeBpaiieHus sHepruu B

K0JIe0aTeIbHOM KOHTYpC.

Ilepemennslit anekTpudeckuit Tok. Tpancdopmatop. [lepenaua anekTpuueckoil SHEPruM.
ONEKTPOMarHUTHOE II0JIe. DHEPIus D3JIEKTPOMAarHUTHOTO TMOJsS. OJEKTPOMAarHuTHeIE BOJHBL. (CKOpPOCTH pacnpOCTpPaHEHUs JJIEKTPOMAarHUTHBIX BOJIH.

Pazmonepenaqa H pagruoIIipucm. TeneBunenue.

3J'ICKTpOMaFHI/ITHa$I npupoaa CBCTaA. CKOpOCTL CBCTa. I[I/ICHepCI/I}I cBera. BomHoBele cBoiicTtBa cBeta. Illkana QJICKTPOMArHUTHBIX BOJIH. Bausiaue

QJICKTPOMATrHUTHBIX I/ISJ'Iy‘{CHI/Iﬁ Ha KUBBIC OPIraHU3MBbI.

Il ypoBeHb
3aKOH 2JIEKTPOMarHUTHOM MHIYKIINH.
Mopynauus u nerekrupoBanue. [Ipocredmmii paauonpueMHUK.



DpoHTAIbHBIE JJA00PaATOPHbIE PA0OTHI
| ypoBeHb
4. VzyueHue SBJICHUS AJIEKTPOMArHUTHON UHIYKIIUH.

JlabopaTopHble ONBITHI

Habnronenue narepdepeHnnu cera.
Habmonenue nucniepcun cBera.

COopxka IETEKTOPHOTO paInOTPHEMHHUKA.
N3yuenue paboTel TpaHnchopmaropa.

HpeI[METHbIe Pe3yJdbTaThbl Oﬁy‘-lel-llflﬂ

Ha yposne 3anomunanus
| ypoBeHb
Haszvigamo:
e (usnMyecKWe BEIMYUHBI M WX YCIIOBHBIE 00O3HAYEHHs: MArHUTHBIA MOTOK (D), MHAYKTHBHOCTH TpoBogHuKa (L), snexrpuueckas emkocts (C),
koaddunuent tpanchopmarm (K);
®  CIUHUIIBI IEPEUNCIICHHBIX BbIlIe (PU3MUECKUX BETUUHH;
® Mana3oHbl AIEKTPOMArHUTHBIX BOJIH;
e (usmueckue ycTpoiicTBa: reHepaTop MOCTOSHHOTO TOKa, TEHEPaToOp MEPEMEHHOT0 TOKa, TpaHchopMaTop.
Bocnpouzeooumy:
e OIpeeeHUs MOJIeTICi: uieanbHbIN K0J1eOaTeNbHbIN KOHTYP;
® OmpeleieHUus MOHATUM W (PU3NYECKHX BEIUYMH: SJIEKTPOMArHWTHAs WHIYKLWSA, WHIYKIHOHHBIM TOK, CaMOMHIYKIMS, 3JEKTpUYECKas EMKOCThb
KOHJICHCATOPa, JIEKTPOMAarHUTHbIE KOJIeOaHUsl, IEPEMEHHBIN AIEKTPUUECKHM TOK, SJIEKTPOMArHUTHBIE BOJIHBI, SJIEKTPOMArHuTHOE M0JIe, IUCIIEPCHS;
e nmpaBuia: Jlenna;
e (opmynbl: MarHUTHOTO MOTOKA, WHAYKTUBHOCTH IMPOBOJHHUKA, €MKOCTH KOHJIEHCATOpa, MepHoJa 3JIEKTPOMArHUTHBIX KoJjeOaHul, KodpduimeHTa
TpaHcpopMaIum, JIUHBI YJIEKTPOMAr HUTHBIX BOJIH.
Onucwvieams.

e (ynnameHTanbHble puszndeckue onsTel: Gapanes;
® 3aBHCHMOCTbh EMKOCTH KOHJICHCATOPA OT IUIONIA/IU TIACTHH, PACCTOSHUS MEX/y HUIMHU U HAJMYHsI B KOHJICHCATOPE TUAJICKTPUKA;
®  OMBITHI 110 HAOJIOJICHUIO SIBJICHUN AUCTIEPCUU, HHTEPPEPEHIIMN U AU(PAKIIUU CBETA;
® KAy JIEKTPOMArHUTHBIX BOJIH.
Il ypoBeHb
Bocnpoussooumu:

e ompeneneHus GU3NUECKUX BEIUYUH: aMIUIUTYJHOE U JEHCTBYIOIIee 3HAUCHUsI HANIPSDKEHUS U CHITBI IEPEMEHHOTO TOKa.
Onucwieamo:
® CBOIiCTBa DIIEKTPOMATHUTHBIX BOJIH.
Ha yposne nonumanus
| ypoBens
ObwsacHame:



e (pu3MUecKue SABIICHUS: FICKTPOMArHUTHAS HHIYKIUS, CAMOWHIYKITUS;
® MPOIECC BOSHUKHOBEHHS M CYIICCTBOBAHHS JIEKTPOMArHUTHBIX KOJICOAHW B KOHTYpE, IMPEBpAIlCHUE YHEPTUU B KOJEOATETHHOM KOHTYpE, MPOIIecC
00pa30BaHUs U PaCIPOCTPAHEHHUE FICKTPOMATHUTHBIX BOJIH U3YYCHHUE U IPUEM SJICKTPOMArHUTHBIX BOJIH;
® PUHIUN JCHCTBUS M YCTPOUCTBO: FreHEpaTOpa MOCTOSIHHOTO TOKA, TeHepaTopa MepeMEHHOr0 TOKa, TpaHCPopMaTopa, IETEKTOPHOTO PaHOIp MIEMHHUKA;
® PUHIUIN MEPEAaYM IEKTPHUSCKON IHEPTUH.
ObocHosvisamy.:
® JJICKTPOMArHUTHYIO TIPUPOJTY CBETA.
IIpusooums npumepuol:
®  HCIIOJIB30BAHMS YICKTPOMArHUTHBIX BOJIH Pa3HBIX TUATIA30HOB.
Il ypoBeHb
ObvsacHams.
® PUHIUIBI OCYIIECTBICHUS MOYJISIIIAK U JICTCKTUPOBAHUS PAIMOCHTHAIIA;
e poub skcniepuMeHToB ['epia, A. C. TlormoBa u TeopeTHIECKHUX MCCIeOBaH MakcBeuta B pa3BUTHN YICHHSI 00 3JICKTPOMArHUTHBIX BOJTHAX.
Ha yposne npumenenus 6 munuyHolx cumyayusx
| ypoBeHb
Ymems:
®  OIpENeISITh HEM3BECTHBIC BEIMIMHBI, BXOSIINE B (POPMYJIBI: MATHUTHOTO ITOTOKA, HHIYKTUBHOCTH, KO3 GUITUEHTa TpaHCHOpMAITUH;
e OIpeNeNITh HAITPABJICHUE WHIYKITMOHHOTO TOKA;
®  BBINIOJIHATH ITPOCTHIC OIBITHI IO HAOIIOICHUIO JUCTICPCUH, TU(PAKIIUN U HHTEPPEPEHITUN CBETA,
e (opmynHupoBaTh 11 U TUIIOTE3Y COCTABIIATH IUIAH AKCIEPUMEHTAIbHOU PabOTHI.
Ilpumenamo:
e (opmynbl nepuoa 3IEKTPOMArHUTHBIX KOJIEOaHHM U JUTMHBI 3JIEKTPOMAarHUTHBIX BOJIH K PEIIEHUI0 KOJIMYECTBEHHBIX 3a/1a4;
® T[IOJYYEHHBIE PU U3YYEHUU TEMbI 3HAHUS K PEIICHUIO0 KaueCTBEHHBIX 3aa4.
Il ypoBeHb
Ymems:
® aHaJIM3UPOBATH U OLIEHUBATH PE3YNIbTATHI HAOIIOACHUS SKCIIEPUMEHTA.
Ha yposne npumenenus 6 HecmaHOapmuvix cumyayusax
| ypoBeHb
e 0000mare pe3yabTaThl HAOIIOACHUI U TEOPETHUECKUX TOCTPOCHUN;
® [PUMEHSTH MOJTYYCHHbIE 3HAHUS I OOBSCHEHUS SIBJICHUN U MPOIIECCOB.
Il ypoBenb
Cucmemamusupogamy:
® CBOIiCTBa AIIEKTPOMATHUTHBIX BOJH PaJAMOAHANa30Ha U ONTHYECKOTO JUarna3oHa.
Obobwamo:
e 3HaHH 00 PIEKTPOMArHUTHBIX BOJIHAX PA3HOTO JMAIa3oHa.

4. JnemMeHTHI KBaHTOBOI Gu3nkm (124)

| ypoBeHs

OmnsiT Pesephopaa. [lnanerapuas Mmoienb aToma.

CriexTpsl uciyckanust ¥ norjouieHus. CekTpaabHbli aHaIN3.

SIBnenue paanoakTUBHOCTU. AJbda-, 6eta- u ramma-u3nydenus. CocraB atomHoro siapa. [Ipoton u Heittpon. 3apsan siapa. MaccoBoe uncio. M30Tombl.



PanuoaxkTtuBHble npeBpaiienus. [lepuon nomypacnana. SnepHoe B3aumoaeicTBue. DHeprus cBs3u aapa. SnepHele peakuuu. Jlenenue siaep ypana. Llennas
peakuus. SInepHsIid peakTop.

buonoruueckoe aelicTBUe painOaKTUBHBIX U3Iy4eHUN U uX npuMeHenue. Cueruuk I'eiirepa. Jlozumerpus.

SInepHasi sHEpreTHKa U MpoOIEMBbI SKOJIOTHH.

Il ypoBeHb

SAsnenne porodrddekra. ['mmoresa [nanka. @otoH. POTOH U IEKTPOMATHUTHAS BOJIHA.

3aKoH paJAMOaKTUBHOIO pacraja.

JleekT Macchl 1 SHEPreTUIECKUN BBIXO/] SIIEPHBIX peakiuid. TepMosaepHbIe peakium.

DnemeHTapHble YyacTUlbl. B3auMHble peBpalieHusl 3J1€MEHTapHbIX YaCTHULI.

HpeI[MeTHble Pe3yJdbTaThbl Oﬁy‘-lel-llflﬂ

Ha yposne 3anomunanus
| ypoBeHb
Haszvieamo:
® TIOHATHS: CIIEKTP, CIUIONTHOMN M THHEWUYATHIA CIIEKTP, CIIEKTP UCITYCKAHUS, CTIEKTP MOTJIONICHUS, IPOTOH, HEUTPOH, HYKJIOH;
e (U3HMYECKYIO BEIIMYMHY U €€ YCIOBHOE 0003HAYEHHUE: MOTJIONIeHHAs 1032 u3nyueHus (D);
® COMHMILY ATOM (PU3NUECKOU BEIUUUHBEL: [p;
® MOJENHU: MOJIeNb CTPOCHUS aToMa TOMCOHa, IIaHeTapHas MOJIeNb CTpoeHus: atToMa Pesepdopa, MpOTOHHO-HEUTPOHHAS MOJIENb SIPa;
e (usnyueckue ycTpoicTBa: kamepa BuibCcoHa, ssepHbIA peakTop, aTOMHAs AIEKTPOCTAHIMS, cueTuuk [ eitrepa.
Bocnpouzeooumy:
e ompeneneHUs MOHATUN U (PU3MYECKUX BEIMYMH: PaJAMOAaKTUBHOCTh, PAJUOAKTHUBHOE M3IIydeHHe, alb(da-, 6eTa-, raMMa-u3aydeHue, 3aps10Boe Yucio,
MaccoBO€ YHCIIO, U30TOI, PaJHOaKTUBHBIE MIPEBPAICHHS, TIEPUO/ TIOJypachaia, s/IepHbIE CUJIbI, SHEPTUS CBSI3U s/ipa, AJepHas peakiusi, KpUTHIecKas
Macca, LIeTHas AJIepHas peaKius, MOTJIOEeHHAs 1032 U3TyYeHUs, IIeMEHTapHas YacTHIIa.
Onucwvieams.
e ombITh: Pesepdopaa mo paccessHuto anb(a-yacTuil, onbIT Pezepdopa 1o onpeneneHnio coctaBa paJioakTUBHOTO U3ITyYSHHUS;
¢ I[ICMHYIO SAEPHYIO PEAKIHIO.
Il ypoBenb
Bocnpouzeooumy:
e OmpeneieHus MOHATUI U PU3NUYecKUX BeTU4UuH: PoTodPdeKT, KBaHT, GOTOH, Ae(HEeKT MacChl, SHEPTeTUUECKHI BBIXO SACPHON peakluu, TEPMO sepHas
peaxiusi, dIeMeHTapHbIE YaCTHIIbl, aHTUYACTUILIbI, AHHUTHIIALMSA, aIPOH, JICTITOH, KBapK;
® 3aKOH PaJMOAaKTUBHOTO PacCIaja;
e (opmynsl: nedexTa Macchl, SHEPTUH CBA3H sIlIpa.
Ha yposne nonumanus

| ypoBeHb
Obvsacrams:
e (usuueckue sBIEHUSA: 00pa30BaHUE CIUIONIHBIX W JIMHEWUYATHIX CHEKTPOB, CIEKTPOB MCIYCKAaHUs M TMOTIIONICHUS, PAJUOAKTUBHBIN pacrmaj, JelieH ue
SJIep ypaHa;
e mpupony anb(da-, 6eTa- 1 raMMa-u3TyICHUH;
e IJIAaHETAPHYIO MOJIENb aTOMA,
® [POTOHHO-HEHUTPOHHYIO MOJETH SAPA;
[

MPAKTUYCCKOC HUCIIOJIb30BAHUC CIICKTPAJILHOTO aHalin3a U MCTOAa MCUCHBIX aTOMOB,



® [IPUHIUI ACUCTBUA U YCTPOUCTBO: KaMepbl BuibCoHa, A1€pHOrO peakTopa, aTOMHOM 3JIEKTPOCTaHIMY, CYeTUnKa [ enrepa;
e JICIiCTBUE PaJOAKTUBHBIX U3JIyYEHUI U UX IIPUMEHEHUE.
Ionumams:
® OTJIMYME SAEPHBIX CUJI OT CHJI IPAaBUTALMOHHBIX U 3JIEKTPUUECKUX;
® [PUYMHBI BBIJICJICHUS DHEPrUU NpU 00pa30BaHUM s/Ipa M3 OTICIBHBIX YACTHIl MJIM TOTJIOUICHHUS SHEPTHH ISl PACIICIUICHUH SApa Ha OTHCNbHBIC
HYKJIOHBI;
® OSKOJIOrMYECKHE MPOoOIeMbl U POOIeMbl SEPHOM O€3011aCHOCTH, BOSHUKAIOIIKE B CBSI3U C UCIIOJIb30BAHUEM SIJIEPHOM SHEPTUU.
Il ypoBeHb
Ilonumams:
®  POJIb PKCIIEPUMEHTA B U3yUYEHUU KBAHTOBBIX SIBJICHUIA;
® pOJBb MOJIETIEH B MPOIIECCE HAYYHOTO MO3HAHUS (Ha MPUMEpE MOJIENICH CTPOSHUS aTOMa | s/Ipa);
® BEpOSTHOCTHBIN XapakTep 3aKOHa paAMOaKTUBHOTO U3Ty4EHUs;
e XapaKTep M YCJIOBHSI BOSHUKHOBEHHUS PEAKIMil CUHTE3a JIETKUX sIIEp U BO3MOXKHOCTh UCTIOJIB30BaHUS TEPMOSACPHON SHEPTUH;
Ha ypoene npumenenus 6 munuuHolx cumyayusix
| ypoBeHb
Ymemy:
® aHaJIM3UPOBATH HAOIIOJAaeMbIe SIBJICHUS WIIM OTIBITHI UCCIIE0BaTeNe U 0OBACHATh NPUUMHBI UX BOSHUKHOBEHHUS U MTPOSBICHUS;
® 3amKCHIBATh PeaklMH anb(a- u GeTa-pacnaios;
® OIpeNeNsTh: 3apsAI0BbIe U MAaCCOBBIE YMCIIA 3JIEMEHTOB, BCTYMAIOIIUX B SACPHYIO PEAKIUIO WM 00pa3yIoLIUXCs B €€ pe3yabTaTe; MPOIYKThI SIEPHBIX
peakMil WM XUMUYECKHE AIIEMEHTHI SIIEP, BCTYMAIOIINX B PEAKIUIO; IEPUOJ MTOTypacnaaa paJioaKTUBHBIX JJIEMEHTOB.
Ilpumenamo:
® 3HAHM OCHOB KBAaHTOBOMW ()M3MKH JUIsl aHATN3a U OOBSICHEHHUS SABJICHUN TPUPOJIBI U TEXHUKU.
Il ypoBeHb
Ymemo:
®  JCIOJIb30BaTh 3aKOH PAaJUOAKTUBHOIO pacnaja Julsl ONPEIeICHHs YUCIIa PaCIaBUIMXCS M HEPACIIABIIMXCS JIEMEHTOB U MEPUOJ UX MOJIypacaia;
® paccuuThIBaTh e()EKT MACChl U FHEPTHIO CBSI3U STEP;
e O00BSCHATH yCTPOMCTBO, HA3HAUEHHUE KaXJA0TO dJIeMEHTa U paboTy SAEPHOTO PeaKkTopa.
Ha yposne npumenenus 6 necmanoapmmuvix cumyayusax
| ypoBeHb
Ymemn:
® AHAJIU3UPOBATh KBAHTOBBIE SIBJICHNUS,
® CpaBHUBATH: S/IEPHBIEC, FPABUTALMOHHBIEC U FIEKTPUUECKUE CUIIbL, ACHCTBYIOIINE MEXAY HYKIOHAMHU B SIPE;
® [IPUMEHATh 3HAHUS OCHOB KBAHTOBOM (PM3MKH JUIsl 0OBSICHEHNS HEM3BECTHBIX paHee SBJICHUI U POIIECCOB.
Il ypoBeHb
Hcnonvzoeams:
e METOJbl HAy4yHOI'O MO3HaHUS: SMIMpUYecKue (HaOmroJeHHe M SKCIEPUMEHT) U TeopeThdeckue (aHauu3, 000OIIeHHe, MOJAEIMPOBAHUE, aHAJOTHs,
MHAYKIMS) IPU U3YYSHUH 3JIEMEHTOB KBAHTOBOM (DPU3UKU.

5. BcesienHnas (8 1)

| ypoBens
Crpoenue u macmtadbl BeeneHHO.



['eonieHTprYecKast ¥ TETUOLCHTPHUYECKAsi CUCTEMBI MUpa. 3aKOHBI ABMKEHHs 11aneT. Ctpoenue u macitadbl CoIHEUHOM cCUCTeMBL. Pa3mepsl miaHer.
Cucrema 3emns-Jlyna. [Ipuinssbl.

Buaumoe nuwxenue minanert, 38e31. Connua, Jlynsr. ®asel JIyHbl.

[Inanera 3emuis. Jlyna — ecrecTBeHHBIN cryTHUK 3emid. [1naneTsl 3emMHOM rpynnbl. [1aHeTbI-ruranTsl.

Maubie Tena CoNHEYHON CUCTEMBI.

ConHeyHas cucTeMa — KOMIUIEKC TeJl, UMEIOLIUX 0011ee nporcxosxaeHue. CrnekTpaibHblid aHaIU3 HEOECHBIX TEl.

Il ypoBeHb

JIBuKEeHHE KOCMUYECKMX OOBEKTOB B I0JIE CUJIBI TATOTEHUS.

Hcnonb30BaHue pe3ynbTaToB KOCMUYECKUX UCCIIEOBAHUN B HayKe, TEXHUKE, HAPOTHOM XO3SHCTBE.

®poHTaNbHBbIE J1a00paTOPHbIE PadOTHI

5. OnpeneneHue pa3MepoB JIYHHBIX KPaTepOB.

6. Onpexnenenne BICOTHI U CKOPOCTH BRIOpOCA BEIIECTBA U3 ByJikaHa Ha cyTHHKe FOmmrepa Ho.

JlaGopaTopHbIii ONILIT

N3yuenue doTorpaduii miaaHeT, KOMET, CIIyTHUKOB, MOJYYEHHBIX C IOMOIIbIO HA3€MHbBIX U KOCMHUYECKUX HAOIIOACHUH.

IIpeaMeTHbIe pe3ybTaThl 00yYEeHUS

Ha yposne 3anomunanus
| ypoBeHb

Hazvieams:
e (u3HMYECKHEe BEJIMYMHBI M UX YCIOBHbIE 0003HAYCHHMS: 3BE3/IHAs BeIMUnHa (M), paccTosHKEe 10 HeOeCHBIX Teu (I);

®  C/IMHUIBI ATUX (PU3HUYECKHUX BEIINYHH;
e ToHATHUS: co3Be3nus bonbiias Mensenuna u Manas Measenuna, rianetsl COJTHEUHOW CUCTEMBI, 3BE3THBIC CKOTUICHUS;
® ACTPOHOMHYECKHE MPUOOPHI U YCTPOUCTBA: ONTHYECKHUE TEIIECKOTIBI H PAIUOTEICCKOTIBI;
e ¢a3bl JIynsr;
® OTJIMYHME ICOLEHTPUICCKOI CUCTEMBI MUPA OT TeIHOIEHTPHUECKOM.
Bocnpouszsooums:

® OmpeeieHus MOHATUI: aCTPOHOMUYECKAs €AMHMIIA, CBETOBO roJ1, 30 IuaKaibHbIe CO3BE3/IUs, TCOLEHTPUYECKAs U TeIMOIICHTPUYECKasi CUCTE MBI MUDA,
CUHOJIMYECKHI U CUICPUIECKHII MeCHII,

® T[IOHSTHUS COJHEYHOTO U JTYHHOTO 3aTMEHHIA;

® SBJICHUS: IPUIMBOB U OTJIMBOB, METEOPA U METEOPUTA.
Onucvlieams:
HabJr0/1aeMoe CyTOYHOE JABUKEeHHE HeOeCHOM cdephl;
BUJMMOE TeTiIe00pa3Hoe IBUKEHUE IJIAHET;
TeOLEHTPHUECKYIO CUCTEMY MUDA;
TeJTMOLEHTPUYECKYIO CUCTEMY MUPA;
nu3MeHenue ¢a3 JIyHsr;
nBrkeHue 3emin Bokpyr CosHia.
Il ypoBeHb

Bocnpouszsooums:



® TOPSAJIOK pacnoJiokeHus tianet B COJIHEYHOH CUCTEME;
® U3MEHEHHE BUJA KOMETHI B 3aBUCUMOCTH OT paccTosiuus 10 CosHia.
Onucvleams.
® 3JIEMEHTHI JIYHHOM ITOBEPXHOCTH;
® SBJICHUE MPEIECCUU;
® U3MEHEHHE BUJA KOMETHI B 3aBUCUMOCTHU OT pacctosinus 10 CoJiHIa.
Ha yposne nonumanusn
| ypoBeHb
Ilpusooums npumepol:
HeOEeCHBIX Tell, BXOIAIIMUX B COCTaB BeeneHHo];
TJIaHET 36MHOU TPYIIBI U TJIAHET-TUTAHTOB;
MaJbix Te’1 COTHEUHON CHCTEMBI;
TENIECKOIOB: pepakTOpPOB U pe(IeKTOPOB, paTUOTEIECKOIIOB;
pPa3IUYHBIX BU/IOB U3JIy4€HUs] HEOECHBIX TEIT,
® Pa3IMYHBIX 1O (HOPME CIIYTHUKOB TUTAHET.
ObvsacHams.
e T1eTiieo0pa3HOe IBIKCHHE TUIAHET;
BO3HMKHOBEHHE NPUINBOB Ha 3eMIIE;
JBIKEHUE TIOJTFOCA MUPa CPEU 3BE3]T;
COJIHCUHBIE M JTYHHBIC 3aTMEHUS;
SIBJICHUE METEOoPa;
CYIIIECTBOBAaHUE XBOCTOB KOMET;
®  JCIOJIb30BAHUE PA3JTMYHBIX CITYTHUKOB B aCTPOHOMHUH M HAPOTHOM XO3SIHCTBE.
Ouyenusams.
® TeMIepaTypy 3Be3]I IO UX IBETY.
Ha yposne npumenenus 6 munuunolx cumyayusix
| ypoBeHb
Ymems:
® HaXOJUTh Ha HeOe HanboJIee 3aMETHBIE CO3BE3/IUS U SIPKHE 3BE3/Ibl;
® ONKCHIBaTh: OCHOBHBIC TUIIbI HEOCCHBIX TEII U ABJICHUM BO BeenenHol, ocHOBHBIE 00BeKThl COJTHEYHOM CUCTEMBI, TEOPUHU MPOUCXOkACHHUS COTHEYHOU
CUCTEMBI;
e ompenensITh pazMepsl oOpa3oBaHuii Ha JIyHe;
® pacCUMTHIBATh JATy HACTYIUJICHHS 3aTMEHUII;
e 000CHOBBIBATH UCIOJI30BAHNE UCKYCCTBEHHBIX CIYTHUKOB 3E€MJIM B HAPOTHOM XO3SHCTBE M HAYYHBIX UCCIIECAOBAHMSIX.
Il ypoBeHb
Ymemy:
® TPOBOJUTH MPOCTEUIITNE ACTPOHOMUYECKHE HAOIIOICHUS;
e 00BsICHATH: U3MeHeHus (a3 JIyHbI, paznudne Mexy reOIeHTPUIECKON U TeTHOIEHTPUYECKON cCUCTeMaMu MHpa;
® OIUCHIBATh: OCHOBHBIE OTJIMYUS TUIAHET-TUTAHTOB OT IUIAHET 36MHOMU TPYIIbI, PU3NUECKHE Mpoliecchl 00pazoBanus COTHEYHOU CUCTEMBI.
Ha yposHe npumenenus 6 HeCmaHOapmuvlx cCumyayusax
| ypoBens
Obobwamo:
e 3HaHU: 0 (PUBHUECKUX PA3TUYUSIX TUIAHET, 00 00pa30BaHUU TUIAHETHBIX CHCTEM y APYTHUX 3BE3/I.



Cpasnusams:
® pa3Mepsl HEOECHBIX TEIT;

¢ TCMIICPATYPhI 3BC3/ pa3HOI'0 IIBCTA,
® BO3MOXHOCTH HAa3€MHBIX U KOCMHUYCCKUX HaGHIOHeHHﬁ.

Ipumenamo:

¢ [IO0JYYCHHBIC 3HAHUSA JIJIA 00BSICHECHHUS HEU3BECTHEIX paHee HEOCCHBIX SBJICHUH U mponeccoB.

6 IloBTOpPEHME ou.
IMepeuenn 1abopaTopHBIX padoT B Kypce ¢pusnku B 9 Kiaacce
Ne N
- Tema nabopaTopHOl paboThI
9 knace

1 | UccnenoBanue paBHOYCKOPEHHOTO MPSIMOTMHEHHOTO JIBUKCHUS

2 | N3yuenue konebaHUit MATEMATHUECKOTO U IPYKMHHOTO MasiTHUKA

3 | Mi3Mepenne yeKopeHns CBOGOIHOTO MaACHHS C MOMOIIBIO MATEMATHIECKOrO MasTHHKA >

4 | V3ydyeHne MarHuTHOTO TOJISl TIOCTOSHHBIX MarHUTOB

5 | Coopka 3eKTpOMarduTa u €ro UCITBITAaHMS

6 | M3ydeHue aelicTBYSI MATHUTHOTO TIOJISI HA IIPOBOHUK C TOKOM

7 | Nzydenmne pabOTHI AIIEKTPOABUTATEIS TOCTOSTHHOTO TOKA

8 | Onpenenenrie pa3MepoB JIYHHBIX KPATEPOB

Pacnpesnenenne cogepxxanne kKypca ¢puznkm B 9 kiacce
Ne | Tema kypca puznkn Kon-Bo yacos
9 kJjacc

1 [loBTOpeHue 2
2 3aKOHBI MEXaHUKU 37
3 MexaHn4ecKkre KOJIeOaH!sI U BOJHBI 8
4 ONEKTPOMarHUTHBIE SIBIEHUS 21
5 OneMeHTHI KBaHTOBOW (DM3UKU 21
6 Bcenennas 8
7 [loBTOpeHue 2
8 Bcero 99




N

©ENO O W

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

JIuteparypa U1 VUYEHHKA

®dwusuka . 9 knacc.: yaeOHuK 11 oomeoodpazoBatenbHbix yupexaeanit/ H.C.Ilypemesa., 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 yueoOHuky A.B. Ilepoimkuna «®usuka — 7, 8, 9»/ A.B.I1épwimukun; 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 «CO0pHUK BOTIPOCOB U 3a11a4 o usuke» 7-9 kmacc. 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. Y4yeOHoe nocodue. H.C.Ilypeimena., O.B.JlebeneBa — M.: Ipoda.

®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 oOpa3oBanus U Hayku Poccuiickoit denepanun// opunpanbueiii caidT. — Pexxum noctyna: http://Munobpuayku.pd/
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 YydpexkIeHUe «[ 0CYIapCTBEHHBI Hay4YHO-HUCCIIEAOBATEIILCKUNH HHCTUTYT WH()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 sunukionenuii: http://www.encyclopedia.ru/
e DIeKTpOHHBIE 00pa30BaTeNbHbBIC PeCYpChl K ydeOHnKaM B Enunoii koyutekuun Www.school-collection.edu.ru



http://standart.edu/catalog.aspx?Catalog=227
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KAJIEHJAAPHO-TEMATHUYECKOE IIJIAHUPOBAHUE no ®U3HUKE 9 knace

Ne Tema ypoka Koauuect Hdara nmpoBeaenus
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 MEXaHUKHA. PaBHOMEpHOE PAMOIUHEITHOE IBIKEHHE 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 TIPHU PaBHOYCKOPEHHOM JBHKEHUU 1 9a
96

8/6 [lepemernienue npu npsIMOIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUH 1 9a
96

9I7 JlaGopaTtopnas padora Ne 1 «McciienoBanue NpAMOJINHEHHOT0 PABHOYCKOPEHHOT 0 1 9a
JBHKEHU D) 96

10/8 CBo0o/IHOE Ma/IeHHEe Te 1 9a
96

11/9 Pemenne 3anau no teme «lIpsiMonnHeriHOEe HEpaBHOMEPHOE IBMXKEHHE» 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 MAaTEPHAIBHON TOUKH 110 OKPY>KHOCTH) 1 9a
96

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




15/13  |KoutpoabHas padora Ne 1 «3aKoHbBI IBH:KEHHUS TeJD) Oa
96
OcHoBbl TuHaMukH (14 yacoB)
16/1 Uccnenosanusd ["anunes. IHepuuanpHble CUCTEMBI OTYETA 9a
96
17/2 [lepBeIit 3akoH HproTOHA-3aKOH MHEPITUH. 9a
96
18/3 Pemenue 3anad no teme «IlepBrlii 3akoH HploTOHa-3aK0H MHEPIIUN» 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 HeroToHa» 9a
96
2217 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 |JBuxenue nof AeHCTBUEM HECKOIBLKHX 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 Pemenue 3aga4 Ha Temy «MITysbc, 3aKOH COXPaHEHUS HMITYIIBCA» 9a

96

33/4 PeakTuBHOE IBHIKEHUE 9a

96




34/5 Mexannueckast padoTa. MOIMIHOCTb. 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 padoTta Ne 3 «3aKoHbI B3aUMO/Ieii CTBHSI TeJD» 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 96

42/3 JlaGopaTopuasi pa6ota Ne 3 «3MepeHue yCKOpeHUs CBOOOTHOr0 MaJIeHUs ¢ MOMOIIbI0 9a
MaTeMaTH4YeCKOI0 MasTHHUKa». 96

43/4 Brinyxnennsie konebanus. Pezonanc 9a
96

44/5 MexaHu4ecKe BOIHBI 9a
96

OB

45/7 CBoiicTBa MEXaHUYECKUX BOJH 9a
96

46/8 KontpoanHas padora Ne 4 «KMexaHn4eckue KoJeGaHusi U BOJTHbD) 9a
96

Pa3znen 2.9JIEKTPOMATHUTHBIE AABJIEHUSA (21 yacos)

47/1 SBieHre SNEeKTPOMArHUTHONW MHTYKITHH 9a
96

48/2 MarHuTHBIA TIOTOK Oa
96

49/3 Pemenne 3amau « MarHUTHBIN TOTOK) 9a
96

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

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

96




52/6 Pemenue 3anau «lIpasuno Jlenma» 1 Oa
96

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 |Kommemncarop 1 9a
96

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

58/12 |Pemenue 3ama4 10 TeMe « DIMEKTPOMATHUTHBIE SIBIICHHSD) 1 9a
96

59/13 |KouTtposbHasi paGoTa Ne 5 «/1eKTPOMAr HUTHbIE SIBJICHHS» 1 9a
96

60/1 BbIHYXI€HHBIC JIEKTPOMArHUTHBIC KOIeOaHUs 1 9a
96

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

62/3 Ilepenaya 371eKTPHUUECKOM SHEPTUU 1 9a
96

63/4 DJIEKTPOMarHUTHBIC BOJHBI 1 9a
96

64/5 Hcnonp3oBaHue 371€KTPOMArHUTHBIX BOJH IS TIepeaddl HH(OPMAIIHH. 1 Oa
CBolicTBa 3JEKTPOMarHUTHBIX BOJI 96

65/6 DJNeKTpoMarHuTHas MPUPOJIa CBETA 1 Oa
96

66/7 [Ixana 37MeKTpOMAarHUTHBIX BOJH 1 Oa
96

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

68/9 KonTpoabnas padora Ne 6 «j1eKTpOMArHUTHBIE KOJICOAHUS H BOJTHBD) 1 9a
96

PA3JIEJI 4. DJIEMEHTBI KBAHTOBOM ®U3HUKH (21 4acos)
69/1 dorordpdexr 1 9a

96




Oa

96

70/2 Crpoenne atoma. CrieKTpbl HCIYCKaHHSI U TIOTJIOMICHHU ST
71/3 Pemenne 3agau «®oroaddexr. Ctpoenne atomar 9a
96
72/4 PanuoakTHBHOCTD 9a
96
73/5 CocraB aTOMHOTO siIpa 9a
96
74/6 PanmoaxkTuBHbIE TpeBpalieHus 9a
96
7517 Pemenue 3a1a4 Ha TeMy «paJiMOAKTUBHBIE ITPEBPALLIEH U 9a
96
76/8 Pemenme 3amay mo Teme «PaanoakTUBHBIE TPEBPAIICHUS) 9a
96
7719 S nepHbie cHITBI 9a
96
78/10 |SmepHble peakIHH. 9a
96
79/11  |Hedekt Macchl. DHEPTETHUECKHM BBHIXO SIEPHBIX PEAKITHI 9a
96
80/12  |Perenue 3ama4 Ha TeMy «SnepHbie peakimu. e ekt macchl. 9a
DHePreTHYeCKU BBIXOI SIICPHBIX PEaKITH 96
81/13  |Jlenenue simep ypana. LlerHast peakius 9a
96
82/14  |Perenue 3amay «llennas peakuus» Oa
96
83/15  |Perenue 3amad Ha TeMy «SIepHbIC pEAKIIUN Oa
96
84/16  |SnmepHblit peakTop. SlmepHas SHEpreTHKa Oa
96
85/17  |TepmosiiepHbIE peakIiu Oa
96
98
86/18 |/leiicTBHe paIiOaKTUBHOIO U3IyYECHUS U €r0 IPUMEHEHHE 9a
96
87/19  |DneMeHTapHBIC YaCTHUIIBI 9a
96
88/20 |Pemenue 3amau no teme «CTpoeHUE aTOMa M aTOMHOTO siipa. Mcronb30BaHue SHEPrUu aTOMHBIX 9a
sep» 96




89/21 |KouTtposbHas paGoTa Ne 7 «Jj1eMeHTbI KBAHTOBOI TeOPUU» Oa
96
PA3EJI 5. BCEJIEHHASI (8 uacoB)

90/1 CrpoeHue u Mactadbl BeeaeHHOM 9a
96

91/2 PazBuTHe npencrasnenuii o cucreme mupa. Ctpoenne u Maciutadbbl COTHEUHON CHCTEMBI 9a
90

92/3 Cucrema 3emis - JIyna 9a
90

93/4 ®dusnueckas IpUPoAa IIAHETH 3eMIIsSl U €€ €CTECTBEHHOI'0 CIIyTHHUKA- JIyHBI. 9a
JladopaTopnasi pa6ora Ne 5 «OnpejesieHue pa3MepoB JYHHBIX KPaTepOB» 96

94/5 ITnanersl. JIabopaTopuasi pa6ora Ne6 «Onipeesienne BbICOTHI U CKOPOCTH BbIOPOca BelllecTBA U3 9a
ByJKaHa Ha cnyTHuke FOnutepa Ho» 90

95/6 Mausie Tena Conuednoit CucTeMsl 9a
90

96/7 ConHeyHas cucTeMa— KOMIUIEKC Tell, UMEIOIIHX o0lIee IPOUCXmKAeH e Mcronbp30Banme pe3yabTaToB 9a
KOCMHYECKHX HCCIICIOBAHMUI. 96

97/8 O6o0meHue Tembl «BcesieHHas» 9a
96

9B

HTorosoe noBTopeHue 3a Kypc 0CHOBHOI IIK0JIbI (2 yaca)

98/1 [oaroroBka K UTOrOBOW KOHTPOJIBHOW padore 9a
90

99/2 Hrtoroeast KOHTpOJBbHAs paboTa 9a

96




NepeyeHb y4eObHO-METOANYECKOIO 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 ydpexaeHun «dusmka.
AcTpoHomus. 7-11 knaccbl/cocT. B.A. KopouH, B.A.Opnos. —

M.:Opoda, 2021

1. ®wusumka. 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. MexayHapogHas cuctema equHuL,
(CW).

1. TpucTtaBku Ans obpas3oBaHUs AeCATUYHBIX KpaTHbIX U OOMNbHbIX
equHUL,

2. dusnyeckne NocTosiHHbIE.
3. LUkana anekTpoMarHUTHbLIX BOSIH.

4. TlpaBuna no TexHuke 6GesonacHoOCcTK nNpu paboTe B kKabnHeTe
PU3nKN.

5. Mepbl 6e30nacHOCTV NpY NOCTAaHOBKE U NPOBEAEHWN
nabopaTopHbIX paboT Mo ANEKTPUYECTBY.

OneKTPOHHbIe y4ebHble nsgaHus

1. ®wusumka. bubnumoreka HarnsaHbIx nocobun. 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. MNo3sorickmi, E. A. MapoH).

4 MynbTmeaniiHoe
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