®usmnka n obHosneHHbIU DTOC 000 wn
COO (6a3osbiv U yrnybneHHbIU YPOBHM)

Beayuwimnm metoanct JIyKUEHKO
HapexXaa HMKonaeBHa,

E- mail: Lukienko.nn66@gmail.com



N3 MaicKoro yKka3sa lNpe3nageHta 2018

IIpaButenncTBy Poccuiickon Penepanum 00ecneduTh JTOCTHKEHHE CJETYIOIIMX

HAIIMOHAJILHBIX LeJieid pa3BuTtusa P® Ha nepuoa g0 2024 roaa:

- YCKOPEHHE TEXHOJOTrMYECKOro paszButusa Poccuiickon dDenepanuu, yBEIMYCHUE
KOJIMYECTBA OpraHU3allMi, OCYIIECTBISIIOMIMX TEXHOJOTMYECKUE WHHOBAIIUU,
10 50% ot ux o0I111ero yrncna;

- o0ecrieueHHE YCKOPEHHOIO0 BHEJAPEeHHUsS LM(GPOBBIX TEXHOJOTHH B HSKOHOMHKE
U collualibHOM cdepe.

IIpaBuTeILCTBY NPHU Pa3padoTKe HAIIMOHAJBLHOIO NMPoeKTAa B cepe 00pa3oBaHus

HCXOAMTH U3 TOro, 4To B 2024 roay He00X01uMO 00eCeYuTh :

- @HeOpeHue Ha YPOGHAX OCHOBHO20 00uLe20 u cpeonezo obuiezo 00pa308aHus
HOBbIX Memo008 00yuUeHus u G60CHUMAHUA, 00PA308AMENbHLIX MEXHOA02U,
obecneuusaouwux oceoenue odyuawwumuca 0a306blX HABGLIKOE U YMEHUI,
MOBBIIICHUE WX MOTHBAIIMM K OOYyYEHHUIO M BOBJICYEHHOCTH B 0Opa3oBaTEIbHBIN
IpoIecc, a TakKKe OOHOBJIEHHUE COAECPKAHUS W COBEPUICHCTBOBAHHWE METOOB
0Oy4eHUs MPEAMETHOU 00JIACTU «TEXHOIOTHSI.




{(

O HALUMOHANDbHbLIX LENAX
U CTpaTernyecKkmnx sapavax passutma PO no
2024 ropa

OobecnieueHue I7100a7IbHOM KOHKYPEHTOCHOCOOHOCTH
poccuiickoro  oOpa3oBaHMs,  BXoxkaeHne  Poccuiickoii
@enepanuu B 4yucjao 10 Beqymux cTpaH MHPA M0 KA4eCTBY
0011ero oopasoBaHus.

Bocniuranue  rapMOHMYHO  Pa3BUTOM M COLIMAJIBHO
OTBETCTBEHHOM JIMYHOCTHM HA OCHOBE JYXOBHO-HPABCTBEHHBIX
eHHocter HapoaoB Poccuiickon denepannu, UICTOPUYECKUX U
HAIMOHAJIbHO-KYJIbTYPHBIX TPaJIUIIUM.

YKA3 NPESNAEHTA P® ot 07.05.2018 r. Ne 204



Iean u 3apa4u udyuyeHusi Gu3uKu

onpenaeaatorcs « Konnennuen npenogaBanus yueOHOro npeaMera « Ou3uka
B 00pa3oBaTe/IbHBIX OPraHU3AIMIX, PEATU3YIOIIUX OCHOBHBIC
00111e00pa30BaTEIbHBIC IIPOTPAMMBD)

* BBIJICIISIFOTCS JBa OCHOBHBIX HAIlpaBJICHMS:
- IOATOTOBKA O0OYYaOIIMXCS K MPOJIOKEHHUI0 00pa30BaHUs

U JJadbHEUIIeH Mpo(eCCHOHANIBHOM JIEATEIBHOCTH B 00J1aCTH (PU3UKO-
TEXHUYECKUX HAYK

- (h)OpMHPOBAHHE €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH M HHTEPECA K HAYKeE.

* B nepBoM ciydae pedb WAET 0 MOTHBALIMK O0ydJaronIuxcs K 0oee
IITyOOKOMY M3YUYECHUIO (DU3UKH B OCHOBHOM IIKOJIE U JAJIbHEUIIIEMY
OOYYEHHIO B KJIACCAX C YIIIYOJIECHHBIM U3yUYCHUEM IIPEIMETA.

* Bo BTOpOM citydae — 00 OCHOBHOM MPAKTUKO-OPUESHTUPOBAHHOM 1IEJIH
oOy4eHrs OOJIBITUHCTBA IMIKOJBHUKOB, & HMEHHO 0 (pOpPMHUPOBAHUU
€CTECTBEHHOHAYYHOM I'PaMOTHOCTH



N3 Konnenuumu. ..

KiroueBbIM MOMEHTOM OOYUYEHHUS SIBJIATHCS IKCIEPUMEHTAJIbLHOE UCCIIeI0BAHUE
(pusuUecKuX IBJICHUH, N3yUYCHUE SMIIUPUIECKUX 3aKOHOB, IPUMEHECHH
(pu3HMYeCKNX 3HAHUN B PeAJIbHBIX dKM3HEHHBIX CUTYAllUAX, TOHUMAHUE CBSI3U
(U3UKHU C OKPYKAIOIIMMHU HAC IPUPOJAHBIMU SIBICHUSIMHU, 3aKOHOMEPHOCTSIMU,
YCTPOMCTBAMM Y TEXHOJIOTUSIMU.

JI0JDKHO OBITH PACIIMPEHO UCTIOJIB30BAHUE UCCIICI0BATEIBCKOTO MOAX0/1a B
YYEHHUYECKOM AKCIIEPUMEHTE, a B Tp€OOBAHUAX K pe3yJbTaTaM 00ydeHHsl AKIEHT
IepPEeHeCEeH ¢ PelleHUA PACYeTHBIX 32/1a4 HA 00bsiICHeHHe (GU3MYeCKUX ABJICHUN
HA OCHOBE HMEKUIMXCS TEOPeTHYECKUX 3HAHUN (KaueCTBCHHBIC 3a/1a4H ).

YcuseHne npakTH4eCcKor 4acTh Kypca OCHOBHOM IIKOJIbI (PacHIMpeHne YU c/ia
Y4eHHUYECKUX MPAKTHYECKUX PAado0T) JOKHO 00€CIIeUnBaTh MOTHUBALIUIO K
M3YUYEHHUIO MPEIMETA, YBEIUUCHHUE JOJIM 00yUYaroIUXCs, BRIOUpAIONX (PU3UKY B
Ka4eCcTBE MPO(UIHLHOTO MPEMETa B CPEIHEH IIKOJIE.




3HaueHue yyebHoro npegmeta «®nsnkKa» B COBPEeMEHHOM
cucTteme OCHOBHOro obuiero obpasoBaHus

‘ 3aja4um Ha YpPOBHE CpeaHero o0I1iero 0o0pa3oBaHus.

— npuoopemenue cucmemuvl 3HaHuil 00 oO0MMX (U3MYSCKUX 3aKOHOMEPHOCTSIX, 3aKOHax,
TEOPHUSX, BKIIOYAs 3HAHUS OCHOB MEXaHUKH, MOJCKYISIPHON (PHM3UKH, SJICKTPOJIUHAMUKN 1
KBAaHTOBOM (DU3UKH, & TAKIKE DJIEMEHTOB aCTPOHOMUU U aCTPO(PUZUKH;

— npuoopemeHue yMEHUINl NPUMEHAmMb TEOPETUUYECKHUE 3HAaHUS IS  OOBSICHECHUS
(bU3MYECKUX SBICHUM B MNPUPOAC U i1 MNPUHIATHS NPAKTHYCCKUX PpEIICHUN B
MOBCEIHEBHOM KU3HU,

— 0c80eHue cnocoooes pemiCHuA 3a1a4 Ha OCHOBC CAMOCTOATCIIBHOI'O CO3daHUs q)HBquCKOﬁ
MOJICJIN, aI[GKBaTHOﬁ yCJIOBHUAM 3a1a4M, B TOM YHCJIC 3a1a4 HHXKCHCPHOI'O XapaKTepa,

— HOHUMAaHUe (Pu3uuecKux OCHO6 U NPUHUUNOE OClCMEUA MEXHUUECKUX YCHPOIUCME U
MexXHO102UUeCKUX NPOUeccos, NX BIVSHUS Ha OKPYKAIOIIYIO CPENy;

— 06/1A0€HUE MEMOOAMU CAMOCMOAMETbHO20 NIAHUPOBAHUS U NPOBCOCHUA (Pu3UUECKUX
IKCHEPUMEHMO8, AQHAIU3A U  UHmMepnpemauyuu  uHgopmayuu, onpeoereHus
0ocmoeepHocmu TIOJTyYeHHOIO pe3yibTara,

— Ilpuobpemenue ymenuil npoeKmHo-uccieo008amenbCcKoil, meopueckoll 0eamenbHOCMmU,
pazeumue unmepeca K cghepam npogheccuoHAIbHOU O0eAMenIbHOCMU, CEA3ZAHHOU C
¢uzuxoit.




Mpobnembl U3yueHUA 1 npenogasaHua yuebHoro
npeamerta «PuUsnka»
(KoHuenuua npenogasaHua yuebHoro npegmerta
«®Pusuka» 8 00 PP, peanusyrowmx OOM)

1. IIpoGsieMbl MOTHBAIIMOHHOI'0 XapaKTepa

\/HpI/I N3y4YCHUN (I)I/IBI/IKI/I AOMHUHHUPYCT TCOPCTUUYCCKAA COCTABJIAOIIAA U
CBCICHA K MUHUMYMY SKCIICPUMCHTAJIbHAA ACATCIbHOCTD YHAIIIUXCA.

v IIKOJIBHUKH HE MOTYT IOHATH CMBIC/IA M3YUYCHHS (DU3UKH, €CIH BCS MX
paboTa CBOAMUTCS K 3ay4YMBAHUIO ONPEACICHUH, (DOPMYI U PELICHUIO TUITOBBIX
3a71a4, B KOTOPBIX OHU UMEKOT JIEJIO C UJICAIM3UPOBAHHBIMU, HE UMEKOLIIUMU
OTHOIIEHHUS K )KU3HU OOBEKTAMU.




Mpobnembl U3yueHUA 1 npenogasaHua yuebHoro
npeamerta «®PnsmnkKa»
(KoHuenuua npenogasaHuA yuebHOro npegmera
«®Pusuka» 8 00 PP, peanusyrowmx OOM)

2. IIpolsieMbl comeps;KaTEJIbLHOI0O XapaKkrepa

v 1Ipu u3ydeHHH (DU3UKK HET MTOCIIEA0BATEILHOIO 1 HEIPEPHIBHOIO XapaKTepa 00ydeHHs
C ApyTMMU IIPeAMETaMU €CTECTBEHHO-HAYYHOTO IIMKIa. B conepkanun oopa3oBaHus
JOJKHBI MOCTOSTHHO U COAJIAHCHUPOBAHHO MMPUCYTCTBOBATH OCHOBHBIE MPEIMETHHIE
o0JacTu: XuMusi, OMoJIorHUs, reorpadus, aCTpPOHOMMUS

v’ He nocrarouno MPEICTABJICHBI: COBPEMEHHBIC HAMPABJICHUSI HAYYHBIX UCCJICIOBAHUN
(bu3uKa 37eM. 4aCTUIl, pa3BUTHE COBPEMEHHBIX MHHOBAIIMOHHBIX TEXHOJIOTHI).

v'HerocTaro4Ho KIIacCOB ¢ yriIyOIEHHBIM H3yYeHHEM (DU3UKH



Mpobnembl U3yueHUa U npenogaBaHna ydyebHoro
npegmeta «PuU3nKa»
(KoHuenuua npenogasaHua yuebHoro npegmerta
«Pusmka» 8 00 PP, peannsyrowmx O0M)

3. lIpo0aeMbl METOAMYECKOI0 XapaKTepa

v Pe3ynbrarhl MEKIyHAPOMIHOIO UCCIIEAOBAHMS IIOKA3AIH, YTO POCCHICKUM IIKOJIbHHKAM
npy 0Oy4YeHUHU (PU3NKE HE YACIACTCS JOJKHOTO BHUMAHUS HA (POPMUPOBAHUE YMEHUH,
IIOCTAHOBKY 3aJa4 HCCJIEIOBaHUSI, BbIABUKCHUE HAYUYHBIX TUIIOTE3 U IIPOBEPKY
PEATIOI0KEHUM, OTIPEJCIICHUE TIaHA UCCIIEOBAHUS, UHTEPIPETAIMHA U CIIOCOOOB
IIPOBEPKHU,

v/cBeleHa K MUHUMYMY 9KCIIEPUMEHTAIbHAS, IIPOCKTHAS, HCCICI0BATEIbCKA
NEATENbHOCTD yYalluXcs.



O6HoBAeHHble PIOC

* O6bHOoBANEHHbIe PIOC OO MpnKas MurHUCTEPCTBA NPOCBELLEHUA
Poccumnckonm Pepepaumm ot 31.05.2021 Ne 286 «O6 yTBEPHKAEHUN
denepanbHOro rocyaapcTseHHOro obpasoBaTe/IbHOro CTaHA4apTa
gztiz(a)g?Horo obuwero obpasosaHua» (3apernctpmpoBaH 05.07.2021 Ne

* [1pnkas MunHuctepcrtsa npocselleHna Poccnmnckon depepaumm ot
31.05.2021 Ne 287 «O6 yTBEp*KAEeHUM peaepanbHOro rocyaapCcTrBeHHOr0
obpa3oBaTenbHOro CTaHAapTa OCHOBHOMO 0buwero obpa3soBaHMA»
(3aperncrtpuposan 05.07.2021 Ne 64101)

* [pwnkas MuHuctepcrea npocselleHnsa Poccuinckon ®eaepaumm ot
12.08.2022 Ne 732 «O BHECEeHUN n3MeHeHU B peaepasibHblin
rocyapCcTBeHHbIM 06pa3oBaTe/IbHbIM CTAaHAAPT CpeAHEro oobLero
obpa3oBaHumA» (3apermctpmposaH 12.09.2022 Ne 70034)



HOpMaTVIBHbIe AOKYMEHTbl U UX B3aUMOCBA3b

1. KoHuenuua npenogaBaHma y4ebHoro npegmeta «Pnsmnka» B 06pa3oBaTe/IbHbIX
opraHusaumax P®, peanusytowmx ocHoBHble 06LLLe0bpa3oBaTeibHble NPOrpaMmmbl
https://docs.edu.gov.ru/document/60b620e25e4db7214971c16f6b813b0d/download/2

676/
2. PIOC 000, ®IrocC COO https://feosreestr.ru/educational standard

3. YHuBepcanbHble KoanduKaTopbl pacnpeseneHHbIX No Knaccam npoBepsembix
3N1eMEHTOB CoAepKaHUs U TpeboBaHWUI K pe3ysibTaTaM 0CBOEHWSI OCHOBHOM
obpa3oBaTe/ibHOW NporpaMmmbl No GpU3nKe 0OCHOBHOMO 0bLLero o6pasoBaHUs U cpeaHero
obulero obpasosanums https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko

4. NpumepHaa paboyvasa nporpamma OCHOBHOrO obuiero ob6pasoBaHMa npeameTa
«®Pun3mKa», 6a30BbIN YPOBEHb, YINYyb/eHHbIN YypoBeHb. [TpnmepHan paboyaa nporpamma
cpeaHero obulero obpasoBaHus npeameTta «PrU3nKa», 6a3oBbIN YPOBEHb, YI/TyONEHHbIN
ypoBeHb. https://edsoo.ru/Primernie_rabochie_progra.htm



https://fgosreestr.ru/educational_standard

O6HoBneHHble PTOC O0: eanHan CTPYKTypa TpeboBaHnin K
pe3yabTaTam ocBOeHMnA obpasoBaTesibHbIX Nporpamm

®rocC HOO, OO0 u COO ycTtaHaBAMBaeT TpeboBaHUA K pe3ynbTaTaM OCBOEHUA 0OyYaloWMMNUCA NPOrpamm
obuwero obpasoBaHms:

JINMYHOCTHDbIM;

MeTanpeaMEeTHbIM, BK/HOUYAIOLLMM: YHMBEPCa/ibHbIe MO3HaBaTebHble yyebHble AelicTBuA (6basoBble
NIOTMYECKME U Havya/ibHble nccneoBaTeIbCkMe AeCTBUA, a TaKKe paboTty ¢ nHpopmaumen); yHnBepcanbHble
KOMMYHWKaTUBHbIE AeicTBua (0bLeHne, cCoBMecTHan AeATe/IbHOCTb); YHUBEpPCa/ibHble PeryisiTUBHbIE
nencrena (camoperynsaums, CaMOKOHTPOb);

NPeAMETHbIM, BK/1104AIOLLMM OCBOEHHYIO 0OY4YaroWMMNCA B XOAE U3yYeHMa y4ebHOoro npeameTa

NeATeNbHOCTb, cneumnduyecKkyto Ana AaHHOM nNpeaMmeTHOM 061acTh, No NOJYYEHUIO HOBOTO 3HaHWUA, ero
npeobpasoBaHUIO N MPUMEHEHMUIO.

TpeboBaHMA 3a4a10TCA B AeATeNIbHOCTHOU popme 1N ONMUCbIBALOT:

* JINYHOCTHbIE pe3ynbTaTbl-0elicmaeua Ha OCHOBE CUCTEMbI LLEHHOCTHbIX OTHOLUEHUN

* MeTanpegmeTHble pe3y/bTaTbl-yHUBEPCANbHble yyebHbie delicmaus, Heobxoanmble NPU peLleHnm
YYEOHbIX U }KM3HEHHbIX 33434

* [lpeameTHble pe3ynbTaTbl CUCTEMY 3HAHUIN, YMEHUN U criocobos AencTBUIn, cneunPmnyeckmnx ans
onpeaeneHHon npeaMeTHoM o061acTu



O6HoBneHHble PTOC OO 1 npumepHble paboune nporpammbl Kak
OCHOBa ANA CO34aHUA eAUHOro obpasoBaTe/IbHOro NPOCTPAHCTBA

YuyeT BO3pacTHbIX 0cobeHHOCTEU 0byuatlowmxcsa
* PacwmnpeHune coageprkatenbHblix obiacTem

* PacwnpeHmne cnekTpa ocBanmBaeMblX
VYMEeHUN/BNA0B AeATeNbHOCTH

* [loBbILLEHNE YPOBHA OCBAMBAEMOr0 YMEHMUS

* YBE/IMMEHUE CTEMNEHM CAMOCTOATE/IbHOCTHU
obyyatoLmxcsa



TpeboBaHuA K npegmeTHbIM pe3ynbratam. CooTsercTtBmne TpeboBaHni

droc v npn

45.7.1. Tlo yuebnomy npeamery «Pusukar» (Ha bazoBoM ypoBHE):

1) nosumanHe ponH (HIMKH B HayyHol KapTHHe MHpa, CHOPMHPOBAHHOCTL
0a30BbIX NpeJcTABNeHUH 0 33aKOHOMEPHOH CBA3M M [03HABACMOCTH ABIEHHH NPHPOJEL
0 ponH 3KcnepuMeHTa B (u3mKe, o cucremoobpasylomeH pONH (QUIMKM B PAIBHTHH
ECTECTREHHLIX HAYK, TEXHHKH M TEeXHOMOrMH, o0 OSBONIOUMH (PH3UMECKHX 3HAHMH
M MX DOJH B LENOCTHOH eCTEeCTREHHOHay4HOH KApTHHE MHpPA, O BKIAJE POCCHHCKHX
H 3apybexHEIX YUeHBIX-(H3HKOB B pasBMTHE HaykH, OOBACHEHHE NpOLECCOB
OKPYKAIOLIEro MUpa, PasBUTHE TCXHUKH H TEXHONOTHii;

2) 3HaHMA O BHJAX MATepiH (BEWECTBO W MONE), O NBIKEHHH Kak cnocobe
CYIISCTBORAHHA MaTepu, o0 ATOMHO-MONEKYNApHOH TEeOpHH CTPOSHHA BeluecTBa,
0 (H3NYeCcKoH ABNEHRH (MeXaHHYECKHX,

CYLEHOCTH TEILTOBLIX,

NpUPOLLL

MEKTPOMATHHTHEIX H KBAHTOBHIX); YMEHHE pa3lHyaTh ABeHHMA (paBHOMepHOe

W HepaBHOMEpHOE IBHKEHHE, DABHOYCKOpEHHOE —MPAMOJNMHEHHOE  IBHNCHHE,

PABHOMEDHOE JIBMMEHHe N0 OKPYKHOCTH, MHEpIHA, BIAHMONIEHCTRHE Tel, paBHOBECHE
MaTepHAILHOH TOYKH M TBEpPIOre Tema, Nepejaua [ABICHHA TREPAbIMH TelaMH,
WUIKOCTAMH M Ta3aMM, TnasanMe Tell, KonmeDaTeneHoe JBMKeHHe, PE30OHAHC,
BONHOBOE IBHGHHE, TEMTOBOE MBMKEHHEe 4ACTHMLl Bewlectea, Audiyans, Tennoroe
PACIIHpEHHe M C¥aTHe, TennooOMeH M  TENNOBOE paBHOBECHe, IUIABNEHHE
H KpDHCTAITH3auMs, napoo0pasoBaHMe (MCIapeHHe W KMIEHHE) M KOHZIEHCALMS,
IMEKTPH3ALUNHA TeN, B3auMoieHCTBHE NEKTPHYECKHX 3apANoB, NeHCTBHA 3IEKTPHYECKOTO
TOK3, KOPOTKOE 3aMblKadHe,  BiauMopeHcrbue

MArHHTOB,  3JIEKTPOMarHHTHAL

MHIyKIMg, NeficTBHe MArHUTHOrO TOMA HA MPOBOJHHK € TOKOM, NpAMonuHelinoe

PACnpoCTpaHele, OTPAXKCHHE H TPENOMICHHE CBETa, OHCICPCHA CEETd, Pa3didEeHHE

MPEAMETHbIE PE3VJIbTATbI

7 Knacc

IIpeameTHBIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPAKaTh
c(POPMHUPOBAHHOCTE ¥V OOYUAIOITUXCA VMEeHUIA:
—pasandaTh ABaeHUA (Auddysnd; TEIIOBOE JBUKEeHHE YaCTHIL Be-

mecTBa; paBHOMEPHOe AOBHWKEeHHEe; HepaBHOMepDHOe JIBHXeHHe,;
HHepIIHuA, BBaHMO,[[EfICTBHE TeJI; paBHOBecHue TBép,H,I)IX TeJI ¢ 3a-
KPEeNJIEHHOU ORI RNATITAHT A TIANATAUA NTARNAHUS TRENTRIMU Ta-

JaMu, U]
HHEe TeJI; II
UX XapakKTe
NIUX JaHHO

— pacuo3HasBE
B OKPYIKAI0
poze: MpuUM
¥ He3KUBOU
K€; BIUAHU
BaHHe pBIO
NpaKTUyec!
CcBO¥icTBA,/T

8 knacc

IlpenMeTHEIE Pe3yILTATEI HA 6A30BOM YPOBHE JOJIKHEI OTPaKaTh
chOpPMUPOBAHHOCTE ¥ 00YYAIIIUXCSA YMEHUI: _
—pasaInYaTh ABJIEHHUs (TemjIoBoe paclIMpeHHe/cyKaTHe, TeILIoIle-

pelrada, TeILJIOBOE paBHOBECHE, CMadHBaHMe, KallWJIIAPHbIE AB-
JeHHusd, UcIlapeHle, KOHIeHcallusd, IIaBJIeHue, KPHUCTALIA3auA
(oTBepreBaHue), KUIEHHe, Temjonepenada (TelllonpOBOAHOCTE,
KOHBEKIHs, HM3JyUeHHe); 2JIeKTPHU3aIlud TeJl, B3auMoAelicTBUe
3apAN0B, NeHCTBHUA DJEKTPHYECKOI'0 TOKA, KOPOTKOE 3aMbIKa-
HUe, B3aUMOJl Q knacc

Ha TPOBOJHUK
CaHWI UX XAaf
CTPUPVIOIIUX ,

IIpenMeTHLIEe Pe3yabTATEHI HA 6A30BOM YPOBHE JOJIMKHEI OTPAKATE

c(OPMHUPOBAHHOCTEL ¥ O0OYYAIOMUXCA YMEHHRI:
—pasaudyaTh ABJIeHUA (paBHOMEpPHOE U HepaBHOMEPHOE IIPAMOJIH-

HeilHOe OBU)KEeHHE, PABHOYCKOPEHHOEe IPAMOJINHEITHOe IBUIKE-
HUe, CBODOIHOE ITaJleHUe TeJl, pABHOMEDHOE IBUKeHHUe 10 OKPY K-
HOCTH, B3aHUMOJeiicTBUe TeJ, PeaKTHBHOE ABUIKeHUe, KoJeba-
TeJIbHOE NBUKeHHe (3aTyXaIlllie U BRIHYKIeHHbIe KOJe0aHud),
pe3oHaHC, BOJTHOBOE IBUKEHUE, OTPaYKeHUe 3BYKa, MPAMOINHeI-
HOe pacIpocTpaHeHWe, OTPaKeHKe M NPEeJOMJIeHUe CBeTa, I0JI-
HOe BHYTpPEeHHee OTpakeHHe CBeTa, pasjioKeHue 0eoro ceera
B CIIEKTP U CJIOJKEeHHEe CIeKTPAJbHEIX I[BETOB, HUCIIEPCHUSA CBETA,
eCTeCTBEeHHAS PAJHOAKTUBHOCTL, BO3HHKHOBEHHE JIMHEHYATOTO
CIEeKTpa U3JIYYEHUA) IO OMUCAHUI0 UX XapaKTePHBIX CBOICTB U
Ta OCHOERE OTTETITOER TEeEMOEHCTDIADVIOTTIY TaHOOe (2 ueaciros Se-



®U3UKA. OcHOBHOEe 0buliee ob6pa3oBaHue

* ba3oBbl YpOBEHbD:

- CoAieprKaHue LWKOIbHOTO Kypca U TpeboBaHUA K NpeaMeTHbIM
pe3ynbTaTam.

* YrnybneHHbIN YPOBEHD:
- NIpUpaLLeHne coaepaHma u TpeboBaHNI K pe3ynbraTaMm.



Ba3osbiv U YraybaeHHbi YPpOBHM OCHOBHOM LLKObI

MUHHUCTEPCTRBEO TNPOCBEIIEHHWA Co EP)KAH"E
G FOCCHACKOR GEAEPAUMM OFOEPEHA PEWEHHEM GEAEPANILHOIO YYEBHO-METOAUYECKOTO B
o UHCTUTYT CTPATE ML OBBEMHEHUA N0 OBLLEMY 06PA30BAHMIO,
I/)I_[.I(' T,HT‘\' T ( ;U.')"'\T]F‘J HH ﬂ oTokon N2 5},22["'01, 25.08.2022 IIOACHHUTEJIbHAA BANMCKA « « « « « « « o o« « « « o« o« o « « « s o =
E;"\jﬁl/l ! l,/lﬂ (')}f’[""\d()_B"\)HH“ P T ' Obmasa xapakTepucTuKa yuebHoro npeamera « Pusuka» . .
FOCCHICROT ARAAERII OB ASORATI IHenn nayuyenua yuyebGHoOro npejgmera «P@usukas . . . . . . .

MecToO yyebHOro npeamera «Pusmuka» B ydyeOHOM 1jiaHe

OCHOBHOFO OEL“'EI-O OBPA?’OBAHMH O XOMACG: wixv rmscwimine wHsCo®ts SRl aiZe S wis suTes oue

n."lalll‘l[)y(_‘.MblC‘ pes3yiabTaThbl OCBOeHHA _\"IOGHOI‘O npeamMmerTa
«Pusuka» Ha VPOBHEe OCHOBHOI'O 0611_101’0 06})3308&!{“5{

MPUMEPHAA PABOYAA NMPOTPAMMA ek “ eR e
OCHOBHOIO OBUIETO OGPA3OBAHMS q) M 3 M I{ A e IR SRR s s s S
IIpeAMEeTHBIC PEBYIIBTATBL « « « « « « « « « « o o o« « « « « « =«

CRIACC: w5 ovrowimiis ssiefeiass wrayie 1% »Uais 98 eveis a5s e

¢ M 3 M KA B 5 BEAACC: i srn shatin s T SenR Y eNeih site SMe et B
VINYENEHHBIA YPOBEHD DRI 5 bl Bt Coob s Bk il B ¥

BA30BbIN YPOBEHb TeMaATHYECKOE MJAHHUPOBAHME . . « « « « « « o« = o = « = « o« « =

L ECIMAOC - oz s Woe A anvE BIras aEs alfena aves aiaes ave % 253 %

u BKIIQCC « « « = = o o =« o 2 o o 2 s « o s s s = s « = = e e e .

(nna 7-9 knaccos 06pa30BaTENbHEIX OPraHU3aLmit) (JJ,HFI 7-9 Knaccos oﬁpaaoaamanb\x opral-lmaumu) D RCIABE o o orin o mrimie mrriarim s e erre ms e e L

B cootBetctBun ¢ ProOC OO0 Pum3mKa asnsaetca

Fa30Bblii YypPOBEHb 238 yacos o6yueHus oba3aTesibHbIM NPeaAMETOM Ha YPOBHE OCHOBHOrO 0buero
3a Tpu roga obpa3oBaHuA
7 Knacc - 2 yaca 8 Knacc -2 yaca 9 Knacc -3 yac
PacnpeaeneHune cogeprkaTtenbHbiX Pa3genoB Kypca GU3nKu
YrnybneHHbIN YposeHb 340 yacos 3a Tpu roga (7-9) coBnagaet ana 6a3oBoro u yrnyb6aeHHOro ypoBHEN.
0by4yeHuns 9TO AaeT BO3MOXKHOCTb 06pa3oBaTe/ibHbIM OpraHM3aLmnAm
3 yaca 3 yaca 4 yaca HaYMHATb n3yyeHne PpU3nKM Ha yrnybaeHHOM ypoBHe C 8

Knacca.



MpumepHaa pabouyas nporpamma no ¢pusuke (6asosbin ypoBEHD).
U3yyaemble ABNAEeHUA U npoueccbl No napannenam B cpasHeHuu ¢ MNOOI

2015 ropa.

‘ g Knacc

TennoBoe ABUMKEHME MONEKYN,
AndPysmns, 6poyHOBCKOE ABUKEHME

B3anmopencrame monekyn
TennoBoe pacCWMpPEHME U CKATUE

PaBHOMEpPHOE N HepaBHOMepHOe
NBUXKEHMeE

NHepumns, BSaumoaencteme Ten
BcemupHoe TaroteHue

Ynpyraa gepopmaums, TpeHume
CKONbXEHUSA

[Nepepayva gasseHnA TBePAbIMU
Tenamm, *¥MOAKOCTAMM U razamm

MnaBaHue Ten

CoxpaHeHne MexaHM4YeCKoM 3Heprnm

paBHeHuu ¢ MOOMN-2015 BbiaeneHbl Kpac

8 Knacc

CmaymBaHue, KanUANAPHOCTb
TennoobmeH 1 TenioBoe paBHOBeECKE
[MlhaBneHne n KpUcTannmsaums

MapoobpasoBaHue (McnapeHne u
KUNEeHMe) N KoHAEeHCcaums

DNeKTpusauma

B3anmopencTeme snekTpuyeckmnx
3apAaaoB

[1encTBNA 3NEeKTPUYECKOro TOKa
B3amopnencresme marHMToB

Bsammop,eﬁcmme NnpoBOAHNKaA C TOKOM
M NOCTOAHHOIO MarHMUTa

ABneHne aneKTpoMarHuTHoOm
NHAOYKLUMN

9 Knacc

PaBHOMepHOe 1 paBHOYCKOPEHHOoe
NPAMO/IMHENHOE ABUXKEHMUE,
paBHOMepHOe ABUXeHue no
OKPYXHOCTHU

CBoboaHoe nageHune

PaBHOBecKe maTepuasibHOM TOYKM U
TBEpAOro Tena

KonebatenbHoe ABuKeHME,
3BYKOBbI€ BO/IHbI

dNneKTPOMarHuTHble KonebaHus 1
BOJ/IHbI*

MpamonnHenHoe ABMXKEHME,
OTparkeHue, NPeNOMNEHNE CBETA,
aucnepcms

EcTecTBeHHaA PaanNO0aKTUBHOCTb

BO3HMKHOBEHWE INHENYATbIX
CNeKTpOoB U3Ny4yeHUA

*Y6panm n3 oCHOBHOM LLIKOAbI:
KonebaTenbHbl KOHTYP




MPM. PacwmnpeHue copgepXaHma npu yrnybneHHom nsyyeHmmn Gpusmku
Nno CpaBHEHUIO C coaepKaHnem ana 6asoBoro VYPOBHA(n3meHeHus BbiaeneHbl

KPaCHbIM LUBEeTOM
7 Knacc

8 Knacc

9 Knacc

Pasgen 3. iBukeHue n
B3aMmopgencrsme Ten
Cmecun v cnnasbl.
NoBepXHOCTHAA N NMHENHASA
NNOTHOCTb.

Pasgen 6.Tennosble ABNEHUA

lPadeH—HOBbIN MaTepunan AN HOBbIX TEXHO/IOTUN.
TexHoNorMm Nony4yeHmUs UCKYCCTBEHHbIX a/IMa30B.
NoBepXHOCTHOE HaTAXeHUe.

HeobpaTMMOCTb TENNOBbIX NPOLLECCOB.

3akoH HbtoToHa—PuxmaHa. (Kosuyecmeso mensiomei,
omOaHHoe Yepe3 naouwaoKy Ha epaHuye pazoesna mesn
MpPonopyUOHAbHO NAOWA0U MNAOWAOKU U pa3HoCcmMu
memnepamyp amux mes.)

HacbIWweHHbIM M HEHACbIWEHHbIW nap.

Pasgen 8. MexaHu4yeckue aBneHmnsa

Cnocobbl oNMcaHMA MeXaHMYEeCKoro ABUMKEHUS:
TabNYHbIN, TPadUYECKMIN, aHATUTUYECKUIA.
BeKTOopHbIe BEIMYMNHbI, ONEepPaLLnmM C BEKTOPaAMMU,
NpoeKuMn BeKTopa. Paanyc-BeKTop matepmasibHOM
TOYKM, NepemeLLeHne Ha NIOCKOCTH.

[BuxeHune Tena, bpoLeHHOro Noa yrnom K ropu3oHTy.
[BUXKeHNEe Ten No OKPYKHOCTM Nog, AeNCTBUEM
HECKOJIbKUX CUJI.

3aKoH bepHynnu 1 nogbemHasa cuna Kpbina.
Ynpyroe n Heynpyroe B3aMmogeincTamne.

Pasgen 7. dnekTpuyeckue u mexaHM4yecKkue ABneHusa
NonynpoBoAHWUKMN.

Mpasuna Kupxroda. PacyeT NpocCTbix 3NEKTPUYECKUX Lenen.

HennHenHble anemeHTbl.
Cuna ANmepa nonpeaeneHne ee HanpasBaeHuA.

Pasgen 9. MexaHuyeckune KonebaHUA U BONHDI
CBOMCTBA MEXaHUYECKUX BOJIH: MHTEPPEPEHLUNA U

Andpakumsa.

Paspgen 11. CeBeTtoBble ABNEHUA
dopmyna TOHKOM NUH3bI.




MPMN O00. Komnnekc TpeboBaHni K npegmeTHbIm pe3yabtatam (7 -9

KJ1accbl)

* KWcnonb3oBaTb NOHATUA

* Pasnuyatb ABNeHUA. Pacno3HaBaTb NpoaBieHNE U3YyYEHHbIX QUINYECKUX ABNEHUIN B OKPYKatoLWEM
Mupe OnucbiBaTh M3y4eHHbIe CBOMCTBA Tesl U dU3MUYECKUe SBNEeHUSA, UCNOoNb3ysa dU3nMYecKne
BE/INYMNHbI XapaKTepmn3oBaTb CBOMCTBA TeN, PU3MUYECKME ABNEHMA N NPOLLECCHI, UCNONb3YA
dusnyeckune 3akoHbl RI06BACHATL PU3MYECKME ABNEHMA, MPOLECChl U CBOMCTBA TE/, B TOM YMC/E U B
KOHTEKCTE CUTYaLMN NPAKTUKO-OPMEHTUPOBAHHOIO XapaKTepa

* Pewartb pacyeTHble 3aga4n. Pacno3HaBaTb Npobaembl, KOTOPblE MOXKHO PeLUTb NPY NOMOLLMU
dunsnyeckmnx metToaoB. [poBoAUTb OMNbITbl MO HAbOAEHUIO U3UYECKUX ABNEHUN NN PUBNYECKUX
CBOMCTB TeN .BbiNonHATL NpAMble namepeHuma. NMpoBoanTb nccnegoBaHme 3aBUCMMOCTU O4HOM
dU3NYECKON BENNYMHDBI OT APYron C UICNOAb30BaHUEM NPAMbIX U3MepeHUn. NpPoBoAUTb KOCBEHHbIE
namepeHuna pusnyeckmx sennuunH Cobntogatb npasmaa TEXHUKN He30MacHOCTH

* YKasblBaTb NPUHLMMbI AENCTBMA NPUOOPOB N TEXHUYECKMX YCTPOUCTB. XapaKTepmn3oBaTb MPUHLMMbI
AENCTBUA U3YYEHHbIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONMUCaHUA

* Mcnonb3oBaTb NP BbIMNOJHEHUM YYEOHbIX 3a4aHNIM Hay4HO-MONYAAPHYIO ANTEpPaTypy PU3NYECKOro
coaepxaHua Co3agaBaTb COBCTBEHHbIE KPAaTKME MMCbMEHHbIE U YCTHble CO0bLLLEHNA Ha OCHOBE
MHPopMaLUn GU3NYECKOTO COAEPIKAHUSA

Mpw BbINONHEHMM Yy4EOHbIX NPOEKTOB M UCCNeA0BaHMI pacnpeaenaTb 06a3aHHOCTK B rpynne B
COOTBETCTBUM C MOCTaBAEHHbIMM 334a4aMM, BbICTPaMBaTb KOMMYHMKATUBHOE B3aUMOAENCTBUE...

[elicTBnA No U3y4eHuUto
ABJIEHUI U NPOLLECCOB

[eicTBMA NO 0CBOEHUIO
aKCnepmMmMeHTaNbHbIX YMEHWI

dopmunpoBaHme
YMTATENbCKUX YMEHUM

PerynatueHble 1
KOMMYHMWKaTUBHbIE AEeACTBUA



[MPI1. TpeboBaHUA K NpegMeTHbIM pe3yabTatam B nNpupalleHun (6asosbin 1
yYrnybneHHbIn ypoBHM). [TOBbILLEHME YPOBHA N pacLUMPEHMNE CNEKTPa
OCBaMBaeMbIX YMEHUM

TpeboBaHusA K Ba3oBbin YrnybneHHbIN
pe3ynbratam

00bACHATb dU3MYEeCKMe  BblIABAATb NPUYNHHO- pellaTb KaYyecTBEHHbIe 3a4a4u1, B TOM Ymce Tpebytolime
ABJIEHUA, NPOLLECChI U cneacTBeHHble CBA3W, CTPOUTb  UYMCIEHHOTO OLLIEHUBAHUA XapaKTEPHbIX 3HaYEeHUN GU3NYECKUX
CBOICTBA Ten, B TOM obbsAcHeHne ns 1—2 BE/IMYMH; MPU 3TOM BblBMPaTb afeKBaTHYIO GU3UYECKYIO
YMCNEe U B KOHTEKCTe JIOTMYECKUX Laros ¢ ONopom MOZe/1b, BbIABNATb NMPUYUHHO-CNEACTBEHHbIE CBA3U U
CUTYaLMIA NPAKTUKO- Ha 1—2 M3yYeHHbIX CBOMCTBA  BbICTPaMBaTb /IOTMYECKYIO LIEMOYKY paccyKJeHUn C ONOPOn Ha
OPUEHTUPOBAHHOIO bU3NYECKNX ABNIEHUN, N3y4YeHHble

XapaKrtepa bU3MYECKNX 3aKOHA UKn CBOMCTBA PU3NYECKUX ABNEHWUI, PU3NYECKME 3aKOHDI,

3adKOHOMEPHOCTU 3dKOHOMEPHOCTU N MOoAaeNnn



MPI. Tpe6boBaHMA K npegmMmeTHbIM pe3yabTaTam B NpUpaLL,eHUN
(6a3oBbIN U yrnybneHHbI YPOBHM).
lMoebiweHue yposHsA U pacwupeHue crnekmpa oceausaemoix ymeHulii

TpeboBaHua K
pe3yabTatam
Knacc

pellaTh pacyeTHble 33434

ba30Bbi/ YpOBEHb

peLlaTb pacyeTHble 3a4a4M B 1—2 AelCTBMA, NCNOb3YA 3aKOHbI U
dopmynbl, cBA3biBatoLMe pU3MUYECKME BEAMUYUHBI: HA OCHOBE
aHa/In3a yCnoBWUA 334341 3aNunCbiBaTb KPATKOe YC/I0BME,
noAacTaBAATb pU3nyeckme BennunHbl B GOpMysibl U NPOBOAMUTD
pacyeTbl, HAXOANTb CMPaBOYHbIE AaHHble, HeobXxoaMMble ANA
peleHuna 3a4a4, OLeHNBaTb PEAIMCTUYHOCTb NONYYEHHOM
$Un3MYeCcKom BEANYNHDI

YrnybneHHbI ypoOBEHb

pewaTb pacyeTHble 3a4a4un B 2—3 AelCTBMA MO
n3y4yaembiM TeMam Kypca pu3mnKku, Bolibrpasn
afeKBaTHYO pM3nYecKyto mogensn, €
MCNO/Ib30BaHMEM 3aKOHOB 1 Gopmyn,
CBA3bIBAOLMX PU3MYECKNE BENNYMNHDI;
3anuMcbIBaTb KpaTKOe YCNOBME U pa3BepHyToe
peleHne 3a43a4n, BbIABNATL He4OCTAlOWME UK
N36bITOYHbIE

AaHHble, 060CHOBbLIBATL BbIOOP MeToAa peLleHmn
334,341, NCNONb30BaTb CNPABOYHbIE AdHHbIe,
NPOBOAUTbL MaTeMaTUYeCKne npeobpas3oBaHmA K
pacyeTbl, OLLEeHMBATb PeanCTUYHOCTb
NoNy4YeHHOro

3Ha4YeHUA PM3NYECKOM BENNYNHBI U ONpPenenaTb
pa3mMepHOCTb GU3NYECKOM BENNYMHDI,
NONYYEHHOM NPU PeLLEeHNN 3a4a4M



[MPI. TpeboBaHUA K npeamMmeTHbIM pe3ybTaTam B NPUPaLLEHUMN
(6a3oBbiv 1 yrnybneHHbIN YPOBHMU).

lMoebiweHue yposHa U pacwupeHue crieKkmpd oceausaemMbiX ymeHul

TpeboBaHuA K ba3osbii YrnybneHHbIN
pe3ynbratam

BbIMOJ/IHATb C UCMO/Ib30BaHMEM aHANOrOBbIX U C NCNOJIb30BaHMEM
npAmble uMdppoBbIX NPUOOPOB; 3aNNCbIBATb aHanorosbiX U UMPpPoBbIX NPUbOopPoB; 06OCHOBLIBATHL
N3MepeHus NoKasaHuA NpubopoB € y4eTom BbIbOp meToga nameperHusa, PUKCUPOBATb NOKa3aHUA
3a4aHHOM abCONOTHOM NOrpPeLHoOCTH npmMbopoB., HaXoANTb 3HAYEHME N3MEPAEMON
N3MepPEeHN BE/IMYMHbBI C MOMOLLbIO YCPeaHEHUA Pe3ynbTaToB
CEPUUN U3MEPEHUI U OLEHNBATb NOTPELLUHOCTb
N3MepeHni

MCNo/1b30BaTb CXEMbIl U CXEMATUYHbIE PUCYHKN
N3YHEHHbLIX TEXHNYECKUNX yCTpOlZCTB, U3MEPUTE/IbHDLIX
I'IpM60pOB N TEXHO/IOTMYECKUX NpouUeCCOoB Nnpu
peweHnn yqe6HO-I'IpaKTl/NeCKI/IX 3aa4y



®U3UKA. CpegHee obLiee obpa3oBaHue

[peemcTBEHHOCTb TPeboBaHMIM K NPeaAMETHbIM pe3y/ibTaTaM

* COO. NMpumepHas paboyas nporpamma no ¢usmnke (6a3oBbIN U YrYONEHHbIA YPOBHM)

B cootBetctBUM ¢ PIOC OO0 dusmnkKa siBnaeTcs obAa3aTeNibHbIM NPeAMETOM Ha YPOBHe cpeaHero obuiero obpasoBaHua

MUHHCTEPCTBO INPOCBEIMEHHIH
POCCURCKOR OEJEPALMUMHU

(I]I';.’I.‘;'il.\\\L["'L‘ rocyrapcrsenioe OHAMETHOE

/ﬂ] HMHCTUTYT CTPATEI'NMHU

E HAYYHOC YMpCHIACHHE

PASBHUTHUA OBPA3OBAHIA

POCCHHUCKOH AKAJEMHH OFPA3BOBAHHA

0A0BPEHA PEWLEHWEM GEAEPAJIBHOIO YYEBHO-METOAUYECKOTO

OBBEAWHEHWA N0 OBLWEMY OBPA30BAHUIO,
npoTtokon 8/22 o1 14.10.2022 r.

B e oCBEIDIEHHAH

MUHHKHCTEPCT O
CKOWA WMEJEPALMWUH

POCCHHA

MDeaeparbHoe rocyAapcTBEHHOE GIOAMETHOE HAYIHOE YIPEACHHE
HCTHUTYT CTPATET'MUA
/W PA3BUTHA OBPAZOBAHMSA

POCCHHACKOH AKAJJEMHH OBPA30BAHHA

OJJOBPEHA PELUIEHWUEM ®EAEPANBHOIO YVYEBHO-METOAUYECKOTO
OBBLEAWHEHUA NO OBLLEMY OBPA30BAHUIO,
npoTtokon 8/22 ot 14.10.2022 r.

COAEPXXAHUE

[IPUMEPHAA PABOYAA MMPOTPAMMA
CPELHEIO OBLLEr0O ObPA30BAHNA

OU3UNKA

FA30BbI YPOBEHb

(nns 10—11 knaccoB 0bpa3oBaTesibHbIX OpraHu3alluil)

[TPUMEPHAA PABOYAA NMPOTPAMMA
CPEAHETO OBLLETO ObPA3OBAHNA

PU3UKA

TIOACHUTENBHAA BATITCKA teeuveeerrernnnnrannsreasserannnerassesassessennes

Obf1ad XapakTepHuCTHKa VieOHOTO mpenMeTa «@PHU3HUKa» ...
lenu uayUueHHA YUIeOHOTO IMpedMeTa «DPHUBIKAD cevrvrreresnn.
MecTo vuebHOTO mpeamMera «@PHU3HKa» B YUeOHOM ILIaHEe...

IInaEupyeMble pPe3yJbTATHI OCBOEHUA yueGHOTO IIpeIMeTa
«Dusra» Ha YpPoBHe cpegHero o0Iero odpazoBaHUA

JIMUHOCTHLIC PEB3VIIDTATEL treereeeerrssannrrossesssssessnnsrsnsessssens
MeTanmpeIMeTHBIE PE3VIIBTATEL «eerrrrennrrerseeesrressnnsrensesessens
IIpeIMeTHDBIE PEBVIIBTATEL «veeteeeeresrnnnrrossesssssessnnsssnsessssens
L I 2o 2 T
N S = Y

Copep:xagre y4eOHOTO HmpeAMeTa «DU3UKA»

TO KITACE titttieeeitee et eaeeetaeneesneennaeennn

VINYBNEHHBIA YPORELL

(ans 10—11 knaccoB obpa3zoBaTentH

bBa3oBbili ypoBeHb 3a ABa
roaa obyuyeHmsa 136\204

YrnybneHHbi ypoBeHb 340
yac 3a ABa roga obyuyeHus

2\3 yaca B Hegento

5 y4yacoB B Hegento




ﬂpumep y4eOHOro nnaHa texHornorn4yeckoro (MHxeHepHoro) npodcgpwuns (c
OJ1IEHHbI SHUE 2MaTUKU U DU3NKN, UHDOPMATUKKN)

NpeameTHan obnacts YueBHbili npeamer YposeHb
Konnuecrso 4acos 8 Hegento  KONMYecTso 4acos B HEAeNio
10 knacc 11 knacc 10 knacc 11 knacc

Oﬁnaarenbuaa uacrb

Pycckuin A3bIK 1 anTeparypa Pycckmii A3biK
Nureparypa

MHOCTPaHHbIE A3bIKK MHOCTpaHHbINA A3bIK

MaremaTika n uHPOPMaTHKA Anrebpa

Feomerpua
BepoATHOCTL M CTaTUCTUKA

ECTecTBEHHO-HayYHbIe NpeaMeTbl Dusmka

O61ecTBeHHO-HaYYHbIE NPeaMETb! WUcropua

O6uwecTeo3Haumne
Feorpadpmnn

e

6e30NacHOCTH KNIHEALATENLHOCTH OcHoBbI 6€30NacHOCTH KM3HE4EATEIbHOCTH
T MeanenayansHbiii npoet

A £ |

oo nN KKK < o0
o e NN RE WA WWN
BN B NNRMB U S B WDBSEWWN

I

w -
QS*H&HF‘NHNNH Vi & = WawwnN
w
~

gWgOWﬂh‘ﬂ“NNHHU‘WﬂWhWWN
o w

EEECR

w
~

CaHUTaPHLIMM NPABMAAMH M HOPMaMM
O6wan AONYCTUMAR HEAENbHAA Harpy3Ka B COOTBETCTBMM C ASHCTBYIOWMMM CAHUTAPHBIMM 2312 2516
NPaBUNaMM U HOPMaMK B HaCax UTOro



NMpumep y4yebHOro nnaHa rymaHmtapHoro npodcgpunsa (BapmaHT 1)
“Ipeamernan obnacrs Yue6Hbiii npeamer

Konuyecrso 4acoe 8 Hegeno Konu4yecTtso 4acoe 8 Heaenio

10 xnacc 11 knacc 10 knacc 11 wnacc

ObaszarenbHan 4acTh

Nutepatypa y 5 5 5 5
MHOCTPaHHBIV A3bIK 6 3 3 3 3
Maremartrka u uHpopmMmaTHKa Anrebpa ) 2 3 2 3
feomerpuAa ) 2 1 2 1
BepOATHOCTL M CTATUCTUKA b 1 1 1 1
UudopmaTuka b 1 1 1 1
EcrecTBeHHO-HayYHbie NpeamMmeTbl Dusuxa B 2 2 2 2
Xrumma b 1 1 1 1
buonorua b 1 1 1 1
ObwecTBeHHO-HayYHbIE NPeaMETbI WcTopus b 2 2 2 2
ObwecrsozHanue v 4 4 4 4
Meorpadpma ) 1 1 1 1
DusHuecKan KynbTypa, OCHOBbI DusuuecKan KynoTypa b 2 2 2 2
6e30NacHOCTH KU3HEeACATENbHOCTHU OcroBbl BesonacHOCTH XXM3HEegeAaTensHocTM b 1 1 1 1
T ViaveuayasbHbIi npoext 1 1
31 30 31 30
3 E 6 7
34 34 34 34
34 34 37 37
CaHMUTaPHLIMM NPABUAAMM U HOPMAMMK

Obuwan gonyctuman HeAENbHAA Harpy3ka B COOTBETCTBMM C ASHCTBYIOLMMM 2312 2516
CaHWUTAPHBIMKM NPABM/IAMM M HOPMaMK B Hacax UTOro



®rocC COO0 (2022). MpumepHana pabouyasa nporpamma no $pusuke:
CTPYKTYPUpoOBaHue no pa3p,enaM/TeMaM coaepxaHue (6a3osblﬁ U yrny6aeHHbIA YPOBHM)

10 Knacc 11 Knacc

Paspgen 1.®n3mnKa n metogbl HAy4HOro NO3HaHMA

Pasgen 4. DnektpoanHamuka Tema 3.MarHuTtHoe nosne.
dneKTpomarHutHasa nHaykums/ Tema 4. MaruuTtHoe nose Tema 5.
DNEeKTPOMArHUTHAA UHAYKUMA

Pasgen 2. MexaHuKa Tema 1.KuHemaTtuKa. Tema 2. iImHamuKa Tema
3. CtaTuKka TBepaoro Tena Tema 3/4.3aKOHbl COXpaHEHUSA B
MEeXaHUKe

Paspen 5. KonebaHua u BoaHbl Tema 1. MexaHun4eckue v
3NEeKTPOMarHuTHble KonebaHua/ Tema 1. MexaHuyeckue KonebaHus.
Tema 2. dneKTpoMarHuTHble KonebaHuna Tema 2/3. MexaHUYeckue u
3NEeKTPOMarH1UTHble BoHblI Tema3/4. OnTuKa

Pasaen 3. MonekynsapHasa ¢u3nKa n TepmognHamuka Tema
1.0cHOBbI MONEKYNAPHO-KMHETMYECKOW Teopmmn Tema 2. OCHOBbI
TepmoanHamunkn/TepmoauHammka. Tennosble malluHbl Tema 3.
ArperaTHble COCTOAHMA BewecTBa. Pa3oBbie nepexoqbl

Pa3nen 6. OcHOBbI cneu,maanoﬁ TEOPUNUN OTHOCUTEJZIbHOCTU

Pasgen 4. DneKtpogmHamuka Tema
1.9neKTpocTaTuUKa/IneKkTpuyeckoe none

Tema 2. NOCTOAHHbIN INEKTPUYECKUI TOK. TOKMN B PA3IUYHbIX
cpenax/ Tema 2. MOCTOAHHbIN 3NEKTPUYECKNI TOK. Tema 3. ToKu B
Pa3/INYHbIX Cpeaax

Paspen 7. KBaHToBaa ¢usnka Tema 1. InemMeHTbl KBAHTOBOWM ONTUKMN.
Tema 1. KopnycKkynapHo-Bo/sIHOBOM Ayanm3am. Tema 2. CTpoeHue
atoma. Tema 2. Pnsnka atoma Tema 3. AtomHoe agpo. Tema 3.
dKn3MKa aTOMHOro A4pa U 3N1eMeHTapPHbIX YacTul,

PU3nyecKknin NPaKTUKYM

Pasgen 8. 9nemeHTbl aCTPOHOMMUU N aCcTPODUIUNKHK

dU3nYECKUIN NPAKTUKYM




TpeboBaHuA K npeameTHbim pe3yabratam (MPM, COO)

JeMoHCTpMpoBaTb HAa NpUMepax poab n mecto Pu3nkn B GoOpMUpPOBaAHUU COBPEMEHHOM
HAay4YHOW KapTUHbl MUPa, B Pa3BUTUM COBPEMEHHOMN TEXHUKU U TEXHOJIOTUIA, B NPAaKTUYECKOM
AEATeNbHOCTU NI0AEN, LLe/IOCTHOCTb U eAUHCTBO PU3NUECKON KapTUHbI MUpa

YUYuUTbIBaTb rPaHULbl IPUMEHEHUA U3YYEHHbIX GU3NUECKUX Moaeneli. PacnosHaBaTb pusmnyeckne | Aeﬁ“f“" S C CTEMD
asneHua (npouecchl) 1 06BACHATL MX HAa OCHOBE GU3NYECKMX 3aKOHOB .OMMCbIBATb U3YYEHHbIE 3HaHUN 06 0bLMX DH3HEcKknX
CBOWICTBA ABNEHMA M MPOLECCHI, UCMOMb3YyA GU3NYECKMEe BENNUYNHBI. AHAM3MPOBATD e JaKO 7 T< O PUAX
PU3MYECcKMe NpoLLecchl U ABNEHUA, UCMONb3yA GMU3NYECKMe 3aKOHbI M MPUHLMNLI. Mcnonb3oBaTtb (NpUMEHEEEEE HE 3HaH )
TeopeTuYecKkne 3HaHMA No GU3NKe B MOBCEAHEBHOM KMU3HU |

BbinonHATL KCNepmnmMmeHTbl N0 nccneaoBaHMo CI)VI3VI‘-I€CKVIX ABNEHUN N npoueccos C
MCNOJZIb30BaHUEM NPAMbIX U KOCBEHHbIX M3M€peHMﬁ. NccnepoBaTb 3aBUCMMOCTH d)VI3M‘-I€CKVIX

[encTenA Nno 0oCBOEHUIO
BE/IMYUH C UCNOSIb30BaHMEM NMPsAMbIX M3mepeHunit. Cobnroaatb npasmaa 6esonacHoro Tpyaa.

3KCNepuMeHTa/IbHbIX yMEHMﬁ

PewaTb pacyeTHble 3aga4n. Pewatb KayecTBeHHble 3aaa4mn BO6BACHATL NPUHLUNBI AENCTBUA
MaLUUH, NPUBOPOB U TEXHUYECKUX YCTPOMCTB. MpnBoaUTL NPUMEpPHI BK1aZa POCCUACKUX U
3apyb6eKHbIX y4eHbIX-OU3NKOB B Pa3BUTUE HAYKM

Mcnonb3oBaTb Npu pelweHnn y4ebHbIx 3a4a4 coBpeMeHHble MHGOPMALMOHHbIE TEXHO/IOTUN AN
NOUCKaA, CTPYKTYPMUPOBAHMA, MHTEpNpEeTaLnm 1 npeactaBneHnsa y4yebHom n Hay4yHO-NoNyAssPHOM
nHpopmaumu

dopmupoBaHmue YNTaTeNbCKUX
yMeHUi

PaboTaTb B rpynne ¢ BbINOHEHMEM PA3/IMYHbIX COLMANbHbBIX POIEN, NIAHUPOBATL PaboTy

rpynnbl
PerynatusHble u
KOMMYHUKATUBHbIE AeACTBUA



MPI. MpupaweHue TpeboBaHUU K NpeamMmeTHbIM pe3yaibTaTam

(CTapLI.Iaﬂ WwKona, 6a3oBbi U yrnybneHHbIN YPOBHM)

TpeboBaHuA K pe3ynbTatam

ba3oBblil ypoBeHb

(NPN -2 yac. 810-11 KA.)

YrnybneHHbIN ypoOBeHb
(NPN -5 yac. B10-11 kA.)

11 Knacc

MoebiweHue yposHa oceausaembix ymeHuli

MpoBOAUTb ONbITbI MO UCCIEA0BAHUIO
bU3NYECKNX ABNEHUI M NPOLLECCOB C
MCNONb30BaHNEM NPAMbIX U3MEPEHU

npu aTom GopmynMpoBaTb Npobaemy/3aaauy 1
rmnoTesy y4ebHOro sKcnepMmeHTa; cobmpatb
YCTaHOBKY 13 NpeaJ/IoKeHHOro 06opya0BaHus;
NPOBOAMUTb ONbIT U GOPMYANPOBATL BbIBOAI

NPW 3TOM KOHCTPYMPOBATb YCTAaHOBKY,
dMKcMpoBaTb pe3ynbTaTbl NOAYYEHHOM
3aBUCUMOCTU GU3MYECKUX BEINYMH B BUAE
rpadurKoB C y4eToM abCoNOTHbIX NOrPeLLIHOCTEN
N3MepeHui, AenaTb BbIBOAbI MO pe3y/ibTaTam
nccnenoBaHmA

11 knacc

PacwupeHue cnekmpa oceaueaemoix ymeHuli

MPaHULbI NPUMEHEHUA U3YYEHHbIX PU3NYECKUX
MOJeNen U 3aKoHOB

Y4YMTbIBATb FPaHMULbl NPUMEHEHUA U3YUYEHHbIX
dun3nYecKkmMx mogenemn

pa3nunyaTb YCN0BMA MPUMEHUMOCTN MoaeNen
dr3nYeCcKnX Ten 1 NpoLeccos (ABNeHUN)
pasnnyaTh ycnoBus (rpaHuubl, obnactu)
NPUMEHMMOCTU GU3NYECKUX 3aKOHOB, MOHUMATb
BCeobLW MM xapakTep GpyHAAMEHTANbHbIX 3aKOHOB
N OrPaHNYEHHOCTb MCMOIb30BAHNA YaCTHbIX
3aKOHOB




[PaHULbl NpMeHeHUA U3yYeHHbIX Pusnyeckmx moaeneum u 3aKoOHOB.

Mpumepbl 3aaaHUN

30

11 knacc (yrnybneHHbIN ypOBEHD):

pasnn4yatb ycnoBusa (rpaHuLbl, obnactn)
NPUMEHNUMOCTN GU3NYECKUX 3aKOHOB, MOHUMATb
BCeobLwnin xapaktep pyHaaMeHTaIbHbIX 3aKOHOB U
OrPaHMYEHHOCTb NCMO/Ib30BAHMA YACTHbIX 3aKOHOB
(HoBble TpeboBaHusa EIMD no ¢pusuke)

30

Cucrema rpyzoe M, m; H ma u m
MOKA33HHAA HA PHCYHEE, JIRHEETCH

H3 cocTosHHA Mokod. [loBepxHOCTE N
CTOIA  TOPHIOHTATEHAA  T[JIadKad
Koz hHrHenT TpeHHa MeR Ty rpy3aMH M
Mam n=02 ITpyim M B m

CBA2AHEl  JNETKOH  HEepacTEEHMOH

HHTBIO. KOTOpad CEOMBIHT OO OIOKY

oez TpeHHA. IIlycte M=12%T, i
my = my = m. [IpH KaKHxX 3HAYEHAAX M i
rpyael M H m; DBHEYICE Kak OJHO
nenoe?

Kaxsie 3aKoHE! BRI HCMIOMBZ0BATH I18 ONHCAHHA JRICKEHHA CHCTEMEI IpPy20B7
ObocHyHTe HX [OPHMEHHMOCTE K JaHHOMY cTydan. COenmaiiTe pHCYHOK
C YEa3aHHeM CHIL, JeHCTEVIOIIHX Ha Tela.

B Manesbkmii map Maccoit M = 230T, BHCAMMT Ha HHUTH JTmHOf [ = 50 o,
TOMATAET 1 3ACTPEBACT B HEM TOPH3OHTATRHO MeTdmad mynd MuHuMateHas
CKOPOCTD TYITH Uy, TIPH KOTOPOH Iap Mocle 3T0T0 COBEPIINT MOTHBI 060poT
B BEPTHKATbHON MMockocTd, pagha 120 we. Yemy papRa Macca mymn?

CompoTHBICHHEM BO3IyXa MpeHeOpeds. OGOCHYITE MPHMEHHMOCTB 3AKOHOB,
TCTIOTE3YCMEIX TIDH PETICHHN 327U,



MPI. MpeemcTBeHHOCTb (OCHOBHAA M CTaplUas WKO/1a) U pacluMpeHune

(6a3oBbi M yrnybneHHbIV YpOBHU) TpeboBaHMIA K NpeaMETHbIM pe3ybTaTamM Ha Npumepe TpeboBaHUM K YMEHUIO «peLuaTb

ba3oBbl YpoBeHb

PewaTb pacyeTHble
3a4a4u

9 Knacc: pellaTb pacyeTHble 3a4a4n (onupatoLLmeca Ha cuctemy ms 2—3
YPaBHEHMUI), UCNONb3Ys 3aKOHbI U popMybl, CBA3bIBalOLWME PU3NYECKME
BE/IMYMHbI: HA OCHOBE aHa/M3a YC/1I0BUA 334341 3aNUCbIBATb KpaTKoe
yCNnoBue, BbIABNATb HEAOCTAOLWME UM M3ObITOYHbIE AaHHblE, BbIOMPATb
3aKOHbl U popMy/ibl, HEOBXOANMbIE AR peleHns, NPOBOAUTb PacyeTbl U
OLEeHMBATb PEANUCTUYHOCTb NONAYYEHHOTO 3HAYEHUA PU3NUYECKON BENUUYMNHDI

11 Knacc: pewaTb pacyeTHble 3a434M C ABHO 3a4aHHOM
bu3nYeckom moaensio, NCnoib3ya GpUanyeckme 3aKoHbl
M NPUHLMNbI; HA OCHOBE aHa/IN3a YC0BUA 3a4a4M
BbIOUpPaTh GU3NYECKYIO MOAEND, BbIAENATb GU3NYECKME
BEMYMHbBI U GOPMYbl, HEOOXOANUMbIE ANA ee PeLleHus,
NPOBOANTb PACY€eTbl N OLEHNBATL PEabHOCTb
NONYYEHHOTO 3HaYeHNA GU3NYECKON BEIUUMHDI

YrnybneHHblii ypoBeHb

PewaTb pacyeTHble
3a43a4m

9 KNlacc: yBepEHHO peLlaTh pacyeTHble 334341 No U3y4aeMbiM TeMam Kypca
bu13MKN, BbIBUPaAn ageKBaTHYO GU3UYECKYIO MOAENb, C UCMO/Ib30BAHNEM
3aKOHOB U popMyN, CBA3bIBAIOLLNX PU3MYECKME BEIMYMHDI; 3aNUCbIBATb
KpaTKoe yC/I0BUE U pa3BepHYTOe pelleHne 3a4a4m, BbIABASATb HeaocTatowme
AN N30bITOYHbIE AaHHble, 060CHOBbIBATb BbIOOP METOAA pelleHMA 33434,
MCMNO/Ib30BaTb CNPaBOYHbIE AaHHbIE, MPUMEHATb METOAbl aHaM3a
pa3MepHOCTEN, UCMONb30BaTb rpadUyYEcKme MeToabl peleHns 3aaau,
NPOBOAUTbL MaTeMATUYECKME NPeobpa3oBaHNs U pacyeTbl, OLEHNBATb
PEaANNCTUYHOCTb NONYYEHHOTO 3HAYEHUA GMU3MUYECKOMN BETIUUYUHDI U
onpeaenaTb pasmepHoOCTb GUINYECKOM BENNYNHDI, NONYYEHHOWN NPU peLleHnn
3afauun

11 Knacc: pewaTb pacyeTHble 33434 C ABHO 3a4aHHON K
HeABHO 3a4aHHON PU3NYECKOM MOAEbIO: HA OCHOBAHUK
aHanu3a ycnosus BblbMpaTb GuUsnYecKkme moaenm,
oTBevatolLme TpeboBaHNAM 334341, NPUMEHATb
dopmynbl, 3aKOHbI, 3aKOHOMEPHOCTU M NOCTYNATbI
bM3MYECKNX TEOPUI MPU NCMOSIb30BAHUM
MaTeMaTUYeCKMX METOA0B peLleHMaA 33434, NPOBOAUTb
pacyeTbl Ha OCHOBAHMUW MMEILLMXCA AAHHbIX,
aHaNM3MpPOoBaTb PE3yNbTaTbl U KOPPEKTUPOBATL METO/AbI
PELUEHUSA C YY4ETOM MONYYEHHbIX PE3YNbTAaTOB




B nomouyb yuutento: https://edsoo.ru/

* HopmaTuBHblE AOKYMEHTbI

e Paboume nporpammbl No y4yebHbIM NpegmeTam

* KOHCTpYKTOp paboumx nporpamm

e TemaTUyecKkui KnaccuPpukaTop cogeprkaHna obpaszoBaHUA

 MeToanyeckne matepuansl (pegepanbHbie YPOKU AN5 LUKONbHUKOB, METOANYECKME PEKOMEHAALNUN,
MEeTOANYECKME BUAEO YPOKM)

* BupTyanbHble nabopaTtopHble paboTbl

- HaqubIe nccnegoBaHUA...



NMPOEKT
..
%;“'- PUNITEX s HHEBHUMK

PEAJIU3YETCA B PAMKAX CTPATETMHYECROTO MNMPOEKTA

«MOCKOBCKOro ¢pu3nKo-TeXHM4YeCKoro MHCTUTYTa
(HaumoHanbHbIN nccnepgoBatenbckum yHusepcurer)» (MPTU, Pusrtex)

«MHHKEHEPHDBIE KAAPbl TEXHO/TOTMYECKOIO NMPOPbLIBA»

MPTHU




FOCYOAPCTBEHHbIE UHULUMATWBBI _ | = wTencTno 2

" YKa3 Npe3unpeHTa PO o1 01.12.2016 N 642 (pen. ot 15.03.2021)
«O CTpaTermm Hay4HO-TEXHONOTMYEeCcKoro pa3Butna Poccumckom
depepaynmn»

= [ocypapctBeHHada nporpamma «MPUOPUTET 2030»

= [locTtaHoBneHUe [1paButenbctBa PP o1 08.04.2022 Ne 619
«O mepax rocyaapcTBeHHOW NoAAEPHKKM NPOrpamm pa3BmUTUA
nepenoBbIX MHXEeHepPHbIX LWKO1»




LLESTIN U SAOAYU MPOEKTA , putanrECe @

LLE/Tb CO34AHUE CUCTEMbI HENPEPbIBHOITO UHXXEHEPHOTO OBPA3OBAHUA HOBOIO
NOKONEHWA C LIE/IbIO NOATrOTOBKU BbICOKOKBAZIM®ULIUPOBAHHbDIX
UHXKEHEPHbIX KAAPOB ANA HAUMOHA/IbHOU SKOHOMMUKM.

3AAAYN |. T[osblweHMe KavyecTBa 06pa3oBaHMA BbINYCKHUKOB — ByayLumx
abuTypueHTOoB, NONyNApPM3aLUNA NHKEHEPHO-TEXHUYECKOro 0b6pa3oBaHUA

Il.  CuctemHasa koonepauma n cotpyaHnyectso MPTU c opraHmsaumnamm
obuiero obpasoBaHUA

IIl. Co3paHme HOBbIX y4eOHO-METOANYECKMX KOMMJIEKCOB MO YrNYyH/1IeHHbIM
nporpammam obuiero obpasoBaHMA MaTEMATUYECKOTO N eCTECTBEHHO-
HAay4YHOro HanpaBAeHUA.

V. TMoBblweHne npodpeccuoHanbHbIX KOMMNETEHLMIM Neaaroros,

peanusyroLmx yrnybneHHblie nporpamMmmbl Mo MaTeMaTuKe, MHGOPMATUKE
n PpU3nKe, BUONOTUU N XUMUN,




BKnAﬂl MCDTM ‘ H31ATEJbBCTBO ZZ
B PEA/VI3ALIVIO MPOEKTA [\maTn_ | BuTA-nrECe @

= CogencTByeT NnpuBAeYEeHMIO NpenoaaBaTenen n COTPyaHUKOB
M®TWU, coTpyAHUKOB Hay4YHbIX M1 0Opa30BaTeIbHbIX OPraHU3aLMM
B aBTOPCKME KONNEKTUBbI NO co3a4aHUI0 HOBbIX YMK

= BblABNAET, CONPOBOXKAAET U NOAAEPKUBACT TANIAHT/IUBbLIX LUKO/IbHUKOB
U3 permoHoB Poccuu

= PazBmBaeT oiMMNMaaHoOE ABUKEHUNE

= OcyLlecTBAsieT NoBbileHWe KBaanduKkaLmm neaaroros,
npodeccMoHanbHYO NEPenoaroToBKy Yepes peanansauuto
NOMNONHUTEIbHbIX 06pa3oBaTe/IbHbIX MPOrpamm




N3natenbcto « PUITEX YYEBHUK» \ moTH ‘ &

0 r
BUTA-IIPECC

N3naTenbctBso «BUTA-MPECC»

N3OAHWE yyebHbIX U yuebHO-MeToaMNYECKUX NOCObUN,
CO3Z1aHHbIX B pamMKax coTpyaHudectea ¢ MOTU, ocywecrtenaer
n3patenoctso «PU3TEX YHEBHUK»

PACIMPOCTPAHEHWUE yyebHbix 1 y4ebHO-MeTOoANYECKUX
NoCcobumn B paMKax rocyaapCcTBEHHbIX U MYHULMNANbHbIX
KOHTPAaKTOB N B CUCTEME ONTOBO-PO3HNYHOM TOProBAM
3KCKNO3UBHO ocyuwecTteaaeT nsgatenocrso «BUTA-IMPECC »




OBHOBJIEHME COAEPHKAHUA [\ MaTH _ ‘ % waTeanCTD

0 r
BUTA-IIPECC

MUCCUA ®OPMUPOBAHUE UHKEHEPHOIO MbILLUNEHUA

CTPATEIMA NMNoarotoBKa coBpemeHHbiXx YMK B Tpex HanpasBaeHUAX:

Knaccnueckasa nHxeHepua (pmnsmnKa, matemaTuKa -
Yrnyb6n1EHHbIN YPOBEHD)

MHKeHepusa KnBbIXx cuctem (BKAOYas meanumHy,
reEHETMKY U MONEKYISAPHYIO Bruonoruto)

IT-UHXKeHepunA




BUTA-NIPEC

KOHLIEMTYANBHBIE NOAXOAb! [\ moTH ‘ . e g

JINYHOCTHO-OPUEHTUPOBAHHbIN NOAX0A
CUCTeMHO-AeATeNIbHOCTHbIN NoaxXos,

Onopa Ha Tpaanumnu
Hay4YHocmu,
¢yHOameHmManabHOCMuU,

aKademMuyHoOCmu oTe4ecTBeHHOro obpasoBaHus,
noaaepxunsaemoie MOTU, n Ha cOBpeMEHHbIe NMCUXONO0ro-

negarormyeckme nccnenoBaHma B obnactm obpasoBaHmA
N Pa3BUTUA TINYHOCTU




OCOBEHHOCTHU ‘ _
M¢ " HB)IHTEHBCTBO//
YMK « ®PU3STEX YHEBHUK » j\'—" . TR

LloCTynHOCTb
CooTtBeTcTBME PeaepanbHbiM paboumm nporpammam
HanpasneHHOCTb Ha 0by4yeHue pelleHma 3a4au

AKLEHT Ha BKJ1a, POCCUNCKUX AeATENEN HAYKN U BblOAOLLMXCA
n3obpetateneun n nHxeHepos Poccum

dopmupoBaHume n pa3Butme GyHKLNOHANbHOM rPamMOTHOCTH

MpeacTaB/ieHbl YHUKabHble HabAOAEHUA, OMNbITbl, SKCAEPUMEHTbI
(nccneposaHmA)

Y4yebHbI MmaTepman cnocobcTByeT opraHM3aUmMmM CaMoCTOATEbHOM
neATeIbHOCTU YY4EeHNKOB

[loarotoBKa K EI'2 n onmmnunagam




YMK « ®U3STEX YHEBHUK»

: H31aTeNdbCTBO ZZZ
BKJ/TIOYAIOT , putA-PECC @

YuyebHuKkn yrnybneHHoro ypoBHa No npeameTam:

MATEMATUKA (ANTEBPA U HAYAZTA AHANIN3A, BEPOATHOCTb U CTATUCTUKA)
UH®OPMATUKA / PUSUKA / XUMUA / BUONOTUA

YyebHble nocobuma (cOopHUKM 33434, KOHTPOJIbHbIE
N NPOBepOoYHble PaboTbl, MPAaKTUKYMbl 1 Ap.)

INEeKTPOHHble POpPMbl y4EOHUKOB
MeTtoaun4veckne nocobma ana yumrtens




e, =
dUN3UKA M®PTH = | §F FPVSTEX | w2

NAHAAY NEB AABUAOBUY

(22.01.1908 — 01.04. 1968) — reHWanbHbIN COBETCKUM
Y4Y€HbI, OCHOBATENb HAaYYHOM LWKOAblI PU3NKOB-TEOPETUKOB,
aKagemuk, naypeat HobeneBckoi npemum

LUurarta

InasHoe - 0enalime sce c ysneyeHUeM, 3mMmo cMpPawHo
yKpawiaem #u3Hb

®U3SUNKA

YIN1YBNEHHbIA YPOBEHb

10-11 knacc

YINYBNEHHbIA YPOBEHb

I “]“K“ BEPORTHOGTD U GTATUGTUKR ;) veree e 5
YINYBNEHHbIA YPOBEHb -
? \ =4 s E m“]“K" YINYBNEHHbIA YPOBEHD
Jles [lasugoeuy Jlangay

(uacTo uMeHyembIi Konneramu-puaukamm flay[4];

9 (22) sxBaps 1908, Baky — 1 anpens 1968, Mockea) ““ ?npm“T“ Kn

— COBETCKMiA (PH3HK-TEOPETHK, OCHOBATENb HaYYHOIA * YINYBNEHHbIW YPOBEHD
wKonbl, akapeMuk AH CCCP (w36pan B 1946 rogy).

Naypear Hobenesckow npemus no pusuke 1962ropa. ~~ ~ SHEGHWK




5. _
OB ABTOPAX \mMeTH_ | & Puarex | mmaen g

Kosen CtaHucnas MMpOHOBMLI - POCCUMNCKUI PU3UK, AOKTOP PU3NKO-MAaTEMATUUYECKUX HAYK, npodeccop

M®TWU. PykoBoagmn noaroToBKon Bcepoccnmckmx pusmyecknx onmmnuag, HaumoHanbHo C6HOpHOM KOMaHAb! LWKO/IbHUKOB
Poccuun Ha MexxayHapoaHbIX onMmnuazax no ¢usmke. ABTop M3BECTHbIX y4eOHbIX Nocobuii u cOOpHUKOB 3a4a4 ANA CpeaHeln u
BbICLLEN LLUKOAbI.

Uoronesuuy UBaH AI'IEKCE\HAPOBM‘-I - MOYeTHbIN paboTHMK obuero obpasosaHua PP JlaypeaT npemun

Mpe3naeHTa PO 3a paboTy c ogapeHHbIMKU AeTbMU, NobeanTenb Bcepoccuiickoro KoHKypca «Yuutens roga» (2005 roa).
Mpenoaasatensb Kadpegpbl 0bwen pusnkn MOTU, yuntenb «dustex-anuea nm. MN.J1. Kanmybi».

Ku pees AI'IEKCBH,D,p AHaTOoNbeBUY - COTPYAHMK yuebHO-MeToauueckoi nabopatopumn no pabore

c ogapéHHbiMU aetbmn MPTU, npenogasatens puUsnku nu metoauct CeteBor onmmnmuagHomn wronbl MOTU, yuntenos puUsnkm
«dustex-nuuea» um. N.J1. Kanmybl, YNeH KIOPK 3aKNHOUYMTENBHOTO 3Tana Bcepoccninckon onMmnuaabl LUKOAbHMKOB MO pU3MKeE

AI'IEKcaHp,pOB ﬂMMTpMﬁ AHaTONbEeBUM - foueHT Kadeapbl 0buwent dpusmkn MOTU, 3amectutens

3aBeaytoulero kapeapbl 0buwen dmnsnKkn dpakynbtetTa obuien n npuknagHon pusmkm MOTU, rnaBHbIN TpeHep HauMoHaNAbHOMW cOOpHOM
Poccum no dusuke. MNpeacenatens XKopU MeXAYHAPOAHOM OAMMNMAAbLI NO IKCNEPUMEHTANbHON PpU3MKe.

HEGEAEB CEpI'Eﬁ HEOHVIAOBVI‘-I - KaHaMaaT GU3MKO-MaTEMATUYECKMX HaYK, AOLLEHT Kadeapbl SKCrnepnumeHTaIbHOM

¢du13mKKM CypryTcKoro rocyaapcTBeHHOro yHMBepcuTeTa.




OB ABTOPAX \morn_ | @ wvarex | o

Pa3pgen 8.
DNeMeHTbI
aCTPOHOMUMU U
acTpodU3nKn

3acoB AHaToNMI Bragmmmnposuy - poccuiickmnii yueHblii u negaror, npodeccop,
OOKTOP PU3NKO-MaTEMATMHECKMX HaYK. lpodeccop Kadeapbl acTPOPU3INKM U 3BE3AHOM
acTpoHomuu dusmnyeckoro pakynsreta MIY, uneH YueHoro coeTta [0CyaapCTBEHHOrO
aCTPOHOMMYECKOTO MHCTUTYTa UM. LLTepHbepra (TAULL n MexxayHapoaHoro
aCTPOHOMMYECKOrO COt03a, YneH EBpoasmnaTckoro n EBponemckoro acTpoOHOMMYECKUX
obuecTs.

CypavH Bnagumup leoprmeBunY - poccMincKkmnii acTPOHOM M NONYAAPU3ATOP HaYKK,
KaHAMAAT PU3UKO-MATEMATUYECKUX HAYK, AoUeHT. CTapwmim HayYHbIN COTPYAHUK
[ocynaapCTBEHHOrO aCTPOHOMMYECKOTo MHCTUTYTa UM. LLiTepHbepra (TAULL), aoueHT
dusmnyeckoro pakynoreta MIY. Jlaypeat bensesckon npemun. YneH MexayHapoaHoro
aCTPOHOMMYECKOTO coto3a U AcTpoHoMMYeckoro obuiectsa. YneH bropo HayyHoro coseTa
PAH no actpoHOMUM.




3anncb Ha Kypcbl NoBblWeHMA KBaandpumKkaumm no ¢unsmnke ¢ 21 nonHa 2023 r.( nnaTHble)

+ Ccblfka Ha 3anncb KypCoBOW NOArOTOBKMU:
https://docs.google.com/spreadsheets/d/16sdGKquAV9YjFzgnsOy0xAZVXs5Mc5IgCQN5SRtKDv6Q/edit#gid=634347005

B nporpamMmmy oOyueHUs BKIIOUEHBI CIETYIONINE BOMPOCHI:

1. Meroauyeckue 0COOEHHOCTH U3yUeHHUS Ha YIIIyOJIEHHOM YPOBHE pa3zienioB: «MexaHuka», «MosnekysapHas pu3rka U TepMOJUHAMUKAY,
«OnexkTpoanHaMuKka», « KBantoBas ¢puszmka» BKIt04as pas3iesibl aCTPOHOMHUM U aCTPOPU3HUKHU.

2. MCTOIII/IKa peUICHUA 3a1a49 BBICOKOTO YPOBH:A CIIOJKHOCTH HCKOTOPBIX PA3CIIOB (1)I/I3I/IKI/I.

3. Kak IMOATOTOBUTDL MIKOJIbBHUKOB K YHACTHUIO B OJIMMIIHAJaX U MHTCIIJICKTYAJIbHBIX COPCBHOBAHUAX I10 (1)1/131/11(6.

4. Opranuzanus SKCIIEpUMEHTAIbHON pa0O0Thl B paMKax ypoka U BHEYPOUHO JIEATEbHOCTH.

5. Opranuzanus U npoBeJieHHe PU3NIECKOTro MPakTUKyMa Ha mpuMepe IMUudpPOBOro U aHAJIOTOBO 000PYI0BaHUSI.

Kyparop nporpammsi: Jlyknenko Hanexna HukosiaeBHa, Benyluii METOAUCT OT/IENIa PA3BUTHSI U3AATEILCKUX ITPOECKTOB JIJIs1 OOIIEro
obpazoBanust MOTU

. +7 (903) 204-57-55, e- mail: lukienko.nn@mipt.ru

Mporpammbl AMNO ana yuutenen pusmkm or MOTU
https://mipt.ru/pusk/programs/software/index.php?SECTION ID=8417


mailto:lukienko.nn@mipt.ru

Mporpammbl ANO ana yuntenen dmnsukm or MOTU

https://mipt.ru/pusk/programs/software/index.php?SECTION_ID=8417
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