MUHUCTEPCTBO NPOCBELEHUS POCCUMCKON ®EJIEPALIAUA

MunucrepcTBo odpaszoBanus Tyabckoi odiacTu

KomuTtet mo oﬁpasonaﬂnm AIMUHUCTPpAIUU MYHUIIUITAJIBHOT O 06p330BaHI/Iﬂ I. E(l)peMOB

MKOY «I'HMHA3US»
PACCMOTPEHO COI'/TACOBAHO YTBEPXKIAIO
Ha 3aceganuu IIMO yunreneit 3amecTuTenb JUpEKTopa 1o Hupextop
€CTECTBEHHOHAaY4YHOI' O IIUKJIa BP
®ensnuna H.B. L]epbarosa T.B.. Bbopmiesniena I A.
ot «30» aBrycra 2023 . [Tporoxon nexcoera Nel [Mpukaz Ne_73
ot «31» aBrycra 2023 r. or 31.08.2023 .

BOp LU'e BLl'e B Noanucaro undposoit

nognucobto: bopuiesuesa

a raﬂ NHa TanuHa AnekceesHa

[ata: 2023.08.31 15:58:04

AnekceeBHa +o3o0

JlonmosiHUTEIbHAS 001I€00pa3oBaTeIbHAs
o01Iepa3BuBaKOIIAA NIPOrpamMma
«DU3NKa BOKPYI HAC»
(9-11 kiacchl)

Bo3pact yuactHukoB: 12-16 net
Cpok peanuzaruu: 1 roj

r. Ebpemon
20231



HOACHUTEJIBHAA 3AIINCKA

C momompi0 pemeHust 3ajad COOOIIAIOTCS 3HAHUS O KOHKPETHBIX OOBEKTax M
SIBIICHUSIX, CO3/IAIOTCSI M PEIIAIOTCs MPOOJEMHBIE CHTyalud, (OpMUPYIOTCS TpPaKTHUYECKUE U
MHTEIJUICKTYaJIbHBIE YMEHHSI, COOOIIAIOTCS 3HAHUS U3 UCTOPUN HAYKH U TEXHUKH, (POPMHUPYIOTCS
TakM€ KauyecTBa JIMYHOCTH, KaK LeJIeyCTPEMIIEHHOCTh, HACTOMYMBOCTh, aKKYpaTHOCTbD,
BHUMATEJIBHOCTD, JUCUUIUIMHUPOBAHHOCTD, PA3BUBAIOTCS 3CTETUUECKHUE YYBCTBA, (POPMUPYIOTCS
TBOpUeckue crnocobHocTu. Ha coBpeMeHHOM 3Tane pa3BUTHUsS HAyKd M TEXHMKH Ha Ka)XJI0M
pabouem mMecTe HEOOXOJMMbI YMEHUSI CTABUTH M PEIIaTh 331a4H HAYKH, TEXHUKH, KH3HH.

[ToaToMy, BakHOU Ienbl0 (U3MUECKOro 00pazoBaHus sBiISEeTCA (POopMHUpOBaHHE
yYMEHHH paboTaTh CO HIKOJBbHON yueOHOH ¢u3nueckoil 3anaueit. [locnenoBaTenbHO 3TO MOXKHO
clenatb B paMKax IpeajaraeMoil OOIeHMHTeJIEKTYaJbHOM MPOrpaMMbl JOIMOJHUTEIHHOTO
oOpazoBanus 1o ¢us3uku «3a cTpaHunamMu ydeOHuKa Qusukuy». [Ipemnaraemas nporpamma
JIOTIOJTHUTENBHOTO 00pa3oBaHUsl MO (DUM3MKU COCTAaBJI€HA B COOTBETCTBUU C 00s3aTEIbHBIM
MUHHMYMOM COJIEp’KaHusl cpeaHero (MojHoro) ooOmero oOpa3oBaHUs, COOTBETCTBYET
TpeOOBaHUSAM K YPOBHIO ITOATOTOBKH BBITYCKHUKOB.

JlononuutensHas oOpa3oBaTesibHas IporpaMma OTHOCHUTCSI K Tporpammam
eCTeCTBEHHO-HAYYHOIl HAIMpaBJICHHOCTH, TaK KaK MpH3BaHa IOMOYb IMOAPOCTKAM OBIAJETh
3HAHUSIMH, YMEHUSMU U HaBbIKaMHU, HEOOXOIUMBIMU JIsl YCHEIIHON peanu3alii TEXHUYECKOTO
Y TBOPYECKOTO MOTEHIHAIA .

Axmyanbnocmes npozpammel ONIUPACTCST HA HEOOXOAUMOCTh MOJATOTOBKU MOJIOABIX
MHXEHEPOB-TEXHUKOB, KOTOPbIE TAK HEOOXOAUMBI Ha COBPEMEHHOM 3Talle Pa3BUTHS 00IeCTBa.

OmauuumenvHoit 0co0eHHOCMbI0 JIAHHOM TIPOTPAMMBI SBJIAETCA TO, YTO OHA
MoOAU(UIMPOBaHHAs — U3MEHEHA, JONOJHEHA U aJalTHUpPOBaHa K YCIOBUSAM 00pa30BaTEIbHOIO
mporecca JIaHHOTO Y4YpexieHHs, U pa3paboTaHa Ha  cpeaHuii  Bospact (16-18 mer),
HCCIIEI0BATENbCKAs!, HAyYHO-IIOUCKOBAs pab0Ta, HallpaBJIeHHAasl HAa YCIELIHYIO Clady K3aMeHa.
BxuroueHne OTOJHUTENBHBIX BOIPOCOB IPECIEAYET ABE B3auMOCBs3aHHble Lend. C omgHOU
CTOPOHBI, 3TO CO3JJAHHE B COBOKYITHOCTH C OCHOBHBIMH pa3jiellaMu Kypca 0a3bl y10BIETBOPEHUS
MHTEpeca U pa3BUTHsI CIIOCOOHOCTEH ydaluXcsi, UMEIOIUX CKJIOHHOCTh K (DPM3HKE, C ApYrod —
BOCIIOJIHEHHE MIPOOETIOB B COAEP)KaHUM OCHOBHOI'O Kypca, YTO HPUIAET Kypcy HEOoOXOAUMYIO
LEJIOCTHOCTh U  SIBJSIETCA  OTIIMYMTEIbHOM OCOOEHHOCTBIO JAHHOM IMporpamMmbsl  OT
CYLIECTBYIOIUX.

B pamkax MopaepHM3auuMu  poccuiickoro  oOpa3zoBaHMs (B 4acTHOCTH,
JIOTIOJIHUTEIBHOI0) U3MEHEHbl KOHLENTYalbHbIE MOAXOAbl M METOJO0JOIMYECKHE YCTAHOBKHM K
0o0pa30BaTEeIbHOMY  IPOLIECCY: M3MEHEHBbl TMOAXOJbl K CTPYKType U  COAEPIKaHUIO
00pa30BaTeNILHOIO IpoIiecca C yYETOM MHTErpalvy OOIIEro 1 JIOMOJIHUTEILHOI0 00pa30BaHHUs.

Hogu3na nanHoi oO1iepa3BuBarolieil MporpaMmMbl JOHNOJHUTEIBHOTO 00pa3oBaHUU
3aKJII0YAeTCsl B TOM, YTO OHA HpeACTaBiseT coO0oi nuddepeHuanno coaepKaius yueOHoro
MaTepuaja 10 HalpaBJICHUSM — MOBBIILIEHUE YIEIBHOIO BECA 3aa4, B TOM YHCJIE OJIMMIIMAIHBIX
u 3amad EI'D mo ¢wusmke, a Takke 3amad 3a04HO (PU3MKO-MareMaTtuueckon mkoysl MOTH;
UHTErpausi TEM C DJIEMEHTaMM BBICIIEH MaTeMaTHMKUM. B Xxoae wu3ydeHus JaHHOU
oOrmiepa3BUBaloIIeld MMPOrpamMMbl  JIOMOJHUTEIBHOTO OOpa30BaHUSl aAKTYaJbHBIM  SIBJISIETCS
oOpalieHre BHUMaHUS Ha pa3BUTHE YMEHUH ydaluxcs pemaTh rpaduyeckue, KaueCTBEHHbIE U
SKCIEPUMEHTAJIbHBIE 33a4H, UCIIOJIb30BaTh HA MMPAKTUKE MEXIIPEIMETHBIE CBSI3H, UTO SIBIISIETCS
OTJIMYUTEIBHOM YEPTOU TaHHOM IIPOrPAMMBI.

IIporpamma coctaBieHa ¢ y4€TOM BO3pAacTHBIX OCOOEHHOCTEW M ypOBHS
MIOATOTOBJIEHHOCTHU y4aIllUXCs, OHA HaIllpaBJI€HA Ha Pa3BUTHE JIOTUYECKOTO MBILIUIEHUS, YMEHUI
Y TBOPUYECKUX CIOCOOHOCTEH yyaruxcs.

B pamkax monmogHMTENbHON mporpamMmbsl «3a CTpaHUIAMHM Y4eOHMKA (DUZUKK»
JESITEILHOCTD II€Jarora CTPOUTCS Ha CIEAYIOIINX NPHHIANAX:

- JIoCTYIHOCTB 3aHATUIN I BCEX YKENAIOIINX.



- BHMarenbHOE OTHOLICHHE K JIMYHOCTH Y4aIllerocs, Mooy AeHNUE ero K TBOPUYECTBY.

- BO3MOKHOCTb CaMOBBIpaXEHMsI, CAMOPEATN3ALUHN, UTHULUATUBHOCTU

- YBakeHHE U cOOIIIoIeHUE TIpaB peOEHKa.

- BcecTropoHHee pa3BuTHE 00y4aeMoro ¢ y4€ToOM €ro MHAUBHUIYyaJIbHBIX OCOOCHHOCTEN.

- Co3gaHue HeOOXOUMBIX YCIOBHUM JTMYHOCTHOTO PA3BUTHS YUALTUXCS.

.CTUMyNIMpOBaHUE TBOPYECKON AKTUBHOCTH JHMYHOCTH, PA3BUTHE CIIOCOOHOCTH K PELIEHUIO
BO3HHUKAIOIIKX MTPOOIEM

Ilenwvio porpaMMbl BHEYPOUHOU ACATEIBHOCTH SIBISICTCS:

—CO3/1aHKE YCIOBHM JUIsl pa3BUTHS CIOCOOHOCTEN 00yUarOUINXCsl, NHTEPECYIOIIMNXCS
MpeAMETaMU €CTECTBEHHOHAYYHOTO 1IUKJIA, HE TOJILKO MIOHUMATh (PU3NYECKUE SIBJICHUS U
3aKOHOMEPHOCTH, HO U PUMEHSTh X Ha TIPAKTUKE;

3agaum nporpaMmsl:

YrnyOuTe 3HaHMS ydyalmuxcss 1o (U3MKe, HAay4YuTh HMX METOJWYECKH IPABWIBHO U
MpakTH4ecKu 3(P(HEKTUBHO pelIaTh 3aJauu.

Jlath ydanmmcsi BO3MOKHOCTb pealn30BaTh U Pa3BUTh CBOM MHTEPEC K (PU3UKE.

CoznaTh ydyamuMmcs yclioBus Juisl 60j1ee KaueCTBEHHOM MOJATrOTOBKH K KOHTPOJIbHBIM paboTam
o ¢usuke u EI'D no dusuke.

ObecreunTh MPEeeMCTBEHHOCTD U CBSI3U (PU3HUKU C APYTUMHU Y4€OHBIMU AUCHUIIITUHAMH.

Bocrnutanue BoMM M aKKypaTHOCTH, HACTOMYMBOCTH B JIOCTHKEHUHU LENU U MPEOJO0JICHUU
TPYAHOCTEM.

Pa3BuTHe noruku, abCTpaKTHOTO MBIIIJIEHUS, CAMOCTOSTEILHOCTH IpUEMa pPEIIeHHI.

Cpok peajqu3anuu JaHHOH nporpammbl- 1roa. O6bemM nporpaMMbl cocTasisieT 34
gaca — |1 Jac B HeIeIo.

IIporpamMma cocTaBjieHa Ha OCHOBE NMPUMEPHOW MPOTrpamMMBbl CpeAaHEH (ITOITHOM)
mkoJel moarotoinennou: K0, U. Jluk, B. A. Koposun, A. H. Mancypos, I'. I'. Hukudopos, 1.
N. Hypmunckuii, B. A. Opnos, A. 1. Ilentun, B. I'. Pazymosckuii, B. ®. I[lluios,
(beneparbHOrO0 KOMIIOHEHTA TOCYJApCTBEHHOIO CTaHAApTa IMOJIHOTO CpelHero oOpazoBaHUs IO
¢uzuke 2010 r., a TakKe Ha OCHOBE pa3pabOTaHHBIX METOJAMYECKUE DPEKOMEHIAIUU K
yueOnukam ['.f1. Msakumena, b.b. byxosuesa, H.H. Corckoro «®wusuka. 10 xmacc» u «dusuka.
11 wrace» JlonmymenHo MuHHCTEpCcTBOM 00pa3oBaHusi Poccuiickoit deaepanun B KayecTBE
METOJUYECKUX PEKOMEHJAIMK 10 HCMOib30BaHUI0 yueOHUKOB ansi 10 u 11 xmaccoB mpu
OpraHM3aluy U3ydeHus npeaMera Ha 0azoBoM u mpodumibHOM ypoBHsX 2011 roma. [lannas
nporpamma ucnoJsibdyerca st YMK I'.Sl.Msakumesa, b.b.byxosueBa, u KacesinoBa B.A.
yTBepkaAeHHOro DenepalbHbIM MepeuyHeM y4eOHUKOB. Jljig u3yueHuss Kypca peKOMEHIyeTcs
KJIACCHO-YpOUHAasi CHCTeMa C MHCIIOJIb30BAHUEM PA3UYHBIX TEXHOJIOTUH, (OpM, METOJIOB
oOyueHusl.

O0mas xapakTepucTuKa Kypca.

HepBLIfI pa3acit HOCUT TeopeTI/I‘{eCKI/Iﬁ XapakTep. 3I[GCB IIKOJIbBHUKH 3HAKOMSTCA C
MHUHUMAJIBHBIMU CBEACHUAMU O NIOHATUHN «3adavad», OCO3HAKOT 3HAYCHUC 3a/1a4 B ’)KU3HU, HAYKC,
TCXHUKEC, 3BHAKOMATCS C pa3JIMUYHBIMU CTOPOHAMHA pa6OTBI ¢ 3amayamu. B YaCTHOCTH, OHHU
AOJIKHBI 3HATh OCHOBHLIC IPUCMBI COCTABJICHUA 3a/la4, YMCTb KJIaCCI/I(I)I/II_II/IPOBaTB 3alavy 1o
TPEM-4CTBIPEM OCHOBAHUAM.



B mepBoM pazmene mpu  pemieHHMHM 3agad  oco0oe  BHUMaHHE — YICNSACTCS
MOCIIEIOBATEIbHOCTH JICUCTBUH, aHamu3y (U3UYECKOTO SIBJICHHUS, IMPOTOBAPUBAHUIO BCIYX
peleHus], aHAJTM3Y MOJyYeHHOTO OTBETA.

[Tpu moBTOpEeHNU 0000IIACTCS, CUCTEMATH3UPYETCS] KaK TECOPETHUECKHI MaTepua, Tak U
IpPUEMBl peIIeHUs 3a7ay, NPUHUMAIOTCS BO BHHMAaHHE LIEIH MOBTOPEHUS IMPH MOATOTOBKE K
EI'D.

Bo3MoOHO, mMpe AOKHBI HCIIOJIB30BAThCS 33a4M, CBS3aHHBIC C MPOPECCHOHATLHBIMU
MHTEPECAMU IIKOJIBHUKOB, 33141 MEKITPEIMETHOTO COJICPIKAHHS.

[Ipu pabGoTe ¢ 3amauyamMy TOCTOSHHO OOpamiaeTcss BHUMaHHE Ha TpPUMEpPHI 3ajad U3
uCTOpHH (PU3WKH, 3HAUYCHHE MATEMAaTHUKU JUIs pemeHus gu3mueckux 3amad, O3HaKOMIIEHUE C
CHCTEMHBIM aHAJN30M (PM3NYECKUX SBIICHUH MTPH PEIICHNH 3a/1a4 U T.1I.

[lpy w3ydyeHMH TepBOTO  pa3dena MNPOrpaMMbl  HEOOXOJMMO  HCIIOJIB30BaTh
pa3HooOpa3Hble PUEMBI U METOMBI: paccka3z M Oecelqa yIWTeNsl, BBICTYIUICHHS IIKOJIBHHUKOB,
noapoOHOe  OOBSCHEHHE  TMPUMEPOB  pEeIIeHUs  3aJad, KOJUICKTMBHAas  IMOCTaHOBKA
OKCTIEPUMEHTAIBHBIX 33/1a4, WHAWBUyaIbHAS M KOJUICKTHBHAS padoTa MO COCTABICHHIO 3ajad,
KOHKYPC Ha COCTaBJICHUE JTYYIIeH 3a/1aui, 3HAKOMCTBO C Pa3JIMYHBIMH 33JaYHUKAMH U T.II.

[Ipu mombope 3amad B TMEpBOM paszzieie MPOrpaMMbl HEOOXOAMMO HCIIOIb30BaTh
BO3MOJKHO IINHpE 3a7aydl pa3HOOOpa3HbIX THIOB. OCHOBHBIM TIPU STOM SIBJSIETCS DPa3BUTHE
WHTEpEeCa YyYalluXcs K pENICHWI0 3aaad, (OPMHPOBAHWE OIpPEIeSICHHONH TO3HaBaTEIbHOU
JEATETbHOCTH TPH PEIICHUH 3a/1a4d. B WTOTe MIKOJEHUKU JOJDKHBI YMETh KIaCCH(PHUIIMPOBATH
MPEUTOKEHHYIO 3ajjady, COCTaBJIATh MPOCTEHIIME 3aJadd, MOCJIEeIOBATEIBHO BBITIOIHITE U
MIPOTOBAPHUBATH STAIBI PELICHHS 33Jja4H CPEAHEH TPYIHOCTH.

[Tpu pemeHnyn 3a1a4 MO MEXaHUKE, MOJICKYIISIPHOHW (hU3MKe, HIIEKTPOANHAMUKE TIIaBHOE
BHUMaHHe oOpamaercs Ha (OPMHPOBAHMS YMEHMH pelaTh 3ahadyd, Ha HAKOIUICHHWE OIBITA
pelIeHuns 3a/1a9 Pa3IuYHON TPYJHOCTH.

MeToanuyeckne 0COO0EHHOCTH M3Y4YeHHs Kypca.

Kypc onmpaercst Ha 3HaHMS, MOJYYCHHBIE MPH U3y4E€HUH 0a30BOro Kypca (PHU3UKU.
OcHOBHOE CPENCTBO U LieJb €r0 OCBOSHUS — pelieHue 3aaay. JIeKIuu xe nmpeHa3HauyeHbl He 1S
COOOILIEHHs HOBBIX 3HAaHUW, a I HOBTOPEHUS TEOPETHUECKUX OCHOB, HEOOXOIUMBIX IS
BBITIOJIHEHUS] MPAKTUYECKUX 3aJaHHil, MOITOMY OHHM HOCAT OO30pHBIA XapakTep MpH
MUHUMAaJbHOM 00BhEME MaTeMaTUYECKIX BBIKIAIOK.

B nponecce oOyyenus: BaxxHO (UKCHPOBATH BHHUMaHHE OO0y4aeMbIX Ha BHIOOpE U
pasrpaHuyeHu (puU3MUecko © MaTeMaTH4eCKOM MoJeNlell paccMaTpUBAaeMOro SIBJICHHUS,
0TpaboTaTh CTaHJAPTHBIC aJTOPUTMBI pelIeHUs (U3UYECKUX 3a]1a4: B CTAHIAAPTHBIX CUTYaIUSIX
— s caaromux EI'D ¢ nenpro nosryuenus: 0oJiee BICOKOTo Oalia, a B USMEHEHHBIX HIIM HOBBIX
CUTYAIUSX — 7S )KEeNAIOINX CAAaTh SK3aMEH Ha MPOo(UILHOM YPOBHE.

[Ipu pemenun 3amay  pPEKOMEHIyeTCS IIMPOKOE MCIOJIb30BaHUE aHAJIOTUH,
rpadguyeckux  MeTOAOB, (PU3MYECKOro  OSKCIEPUMEHTa. OKCIEepUMEHTaJbHBbIE  3aJauu
BKJIIOYAIOTCS B COOTBETCTBYIOIIME pa3jeiibl. Pacnpenenenue 4yacoB Uisl U3yYEHUS] Pa3IUdHBIX
pa3ziesoB MPOrpaMMbl MOXKET BapbUPOBATHCS B 3aBUCUMOCTH OT MOJATOTOBJIEHHOCTH U 3aIIPOCOB
yUaIIIXCS.

B mporiecce peanuzanuu 1aHHON MPOTrPaMMBbl PEKOMEHIOBAHO MCIIOJIb30BATh TAKHE METOIbI
oOyueHus:



e METOJ MPOOIEMHOT0 00Y4EHHs], C IIOMOIBI0 KOTOPOTO yJalHecs IMOIy4atoT 3TaJI0H
HAayY4YHOT'O MBIIIJICHUSA

e  METOJl YaCTHYHO-TIOMCKOBOH JEATEIFHOCTH, CIOCOOCTBYIOIINN CaMOCTOATEIIBEHOMY
pEIIEeHHUIO POOIIEMBI;

. I/ICCHG,Z[OBaTeJIBCKI/Iﬁ METOAO, KOTOprfI IIOMOZKET IMKOJbHHUKAM OBJIAJACTH criocobamu
pelIeHns 3a1a4 HECTAaHJAPTHOTO COAEPKaHHUS.

B xauectBe cpenctB 0OyueHUs MPEaoIaraeTcsi UCIoIb30BaHUE KOMILIEKCA MeIarornueCcKuX
TEXHOJIOT U

® [IEATEXHOJIOTMU HA OCHOBE 3(PPEKTUBHOCTH YIPABJICHUS U OpraHu3aluu y4eOHOTO
mporecca;

® aKTHUBM3allMU U UHTEHCU(UKALNU AEITEIbHOCTU yUalllUXCsl;

® YaCTHO-IIPEIMETHbIE TEXHOJIOTHH.

[IporpamMma npenmnosiaraeT rpynmnoBble ¥ UHIUBUIYAIbHbBIE 3aHATHUS.
3ansTue npoBoauTcs 1 pa3 B Henento no 1 yacy.

TIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI KYPCA BHEYPOUHOM
AEATEJIBHOCTH

Oscuoaemuvim pe3yiomamom npocpammbsl A6aAemcs:
pasBUTHUC O6HICI>'I TOYKH 3PCHUSA HA PCHICHUEC 3aJa4M KaK Ha OIIMCAHUC TOT'O WUJIM MHOTO

(bM3UIEeCcKOTO ABICHUS (PU3NUESCKUMH 3aKOHAMH.

Coneprkanue TeM noo0paHo Tak, 9To0bl POPMUPOBATH IPU PEIICHUH 33724
OCHOBHBIE METO/IbI TAHHOHW (PU3HYECKON TEOPHUH.

B MexaHuke 3TO onucaHue IBUKEHUS MaTepUaIbHOM TOYKM 3akoHaMu HbroToHa 1
OTMCaHue ABMKEHUS (DU3MIECKOI CHCTEMBI 3aKOHAMU COXpaHeHUs1. Vess OTHOCUTEThHOCTH
MEXaHUYECKOTO JIBI)KCHUS PACCMaTPUBACTCS MPHU PEIICHUH CUCTEMBI 3a]1a4, OTTMCAHUSI SIBJICHHS
B pa3HBIX CUCTEMax OTCYETa.

B monekynspHO# (pU3MKE ONMHMCAaHUE TPEX COCTOSTHUIN BEIECTBA OCYIIECTBIIACTCS Ha
ocHoBe noJjioxkeHuid MKT u ux cieacTBuil, TepMOJMHAMUYECKUN METO]T PACKPbIBACTCS B
MIPUMEHEHHH €T0 IS OTIMCAHMS TIPOIECCOB C UCATLHBIM I'a30M, B peIIEHUH KOMOWMHUPOBAHHBIX
3a/1a4 Ha SBJICHUS MMPEBPAIECHUs BEIIECTBA U3 OJTHOTO arperaTHOroO COCTOSIHUS B Jipyroe. B
AJIEKTPOAMHAMUKE IJIOJIOTBOPHOCTD UACHU OOBICHEHHS U3y4aeMbIX (PU3UUECKHUX SBICHUN Ha
OCHOBE PACCMOTPEHUS ABMKCHUS 3apSAJI0B U CYHIECTBOBAHUS 3JIEKTPOMArHUTHOTO TOJIS JOJDKHA
MO TYEPKUBATHCS MTPU PEIICHUH BCeX 3a/1ad. KOHKPETHBIM MPOSBICHHEM 3TOM HJICH SIBISCTCS
OIMMCAHHE SABJICHUHN TEMH WU MHBIMU 3aKOHAMH.

N3yuenne QU3MKM Ha YpOBHE OCHOBHOIO O0OLIEro oOpa3oBaHMs HAINpaBlIeHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

B pesynbrate u3yyeHus GU3MKH Ha YpOBHE OCHOBHOIO oO0mero oOpa3oBaHus Yy
oOyyaromerocst OyayT cOpMHUPOBaHbI CeIYIOLINE TMYHOCTHBIE Pe3yIbTaThl B YACTHU:
1) naTpHOTHYECKOr0 BOCTIMTAHUSA:
[l mposiBIeHME MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHMIO POCCHUICKON (hu3nyeckoi
HayKH;
[] HIEHHOCTHOE OTHOILIEHUE K JIOCTH)KEHUSM POCCUMCKUX YUEHBIX--(DU3HUKOB;
2) rpa’KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:



(] TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYKICHHMM OOIIECTBEHHO 3HAUYMMBIX U ITUYECKUX
npo0JieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTIKEHUN (DU3NKHU;

[} oco3HaHME BaKHOCTHU MOPAIbHO--3TUYECKUX ITPUHIIUIIOB B JESTEILHOCTH YUEHOTO;

3) 3¢TeTHYECKOT0 BOCTIUTAHMS:

[l BOCHpHUATHE SCTETHMUYECKMX KadecTB (PU3MUECKOW Hayku: €€ TapMOHMYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 IO3HAHMS:

[] oco3HaHHE€ LEHHOCTH (U3UYECKON HayKM KaK MOIIHOIO MHCTPYMEHTa IO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEHIIEH COCTABIISAIOIIEH KYIbTYpBbI;

(] pa3BUTHE HAYYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIE0BATEIBCKOM 1€ TEIILHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H SMOLMOHAJIBLHOI0 0JIArONIOJIYyYHUs:

[] oco3HaHWe IIEHHOCTH 0e30IacHOro odpasa *U3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MMpE,
BAKHOCTHU TIpPaBHJI OE30I1aCHOTO MOBEACHMS Ha TPAHCIOPTE, HA JIOPOTaxX, C AIEKTPUUYECKUM U
TEIJIOBBIM 00OpPY/IOBAaHUEM B JIOMAILIHUX YCIIOBHUSX;

[ cpopMHpOBaHHOCTh HaBbIKa pedeKcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOrO e
IpaBa y Ipyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

[] aKTUBHOE y4yacTHE B PEIICHWU NMPAKTUYECKHX 337ay (B paMKax CeMbH, 00pa3oBaTeNIbHOMN
OpraHu3aliu, Topoja, Kpasi) TEXHOJIOTHUECKON U COLMAbHOM HaNpaBlI€HHOCTH, TPEOYIOMIHX B
TOM 4Hucie U GU3NUEeCKUX 3HAHUM;

[J uHTEpecC K MPaKTUYECKOMY U3yUeHHIO Mpodeccuil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

[J opueHTanmusi Ha NpUMEHEHUE (U3NYECKHX 3HAHUM JUIsl pelieHus 3adad B 00JacTH
OKpYXaIOILlel Cpenbl, UIAHUPOBAHUS MOCTYIIKOB M OLEHKH HMX BO3MOXKHBIX IOCIEACTBUM IS
OKpYKarollenl Cpeibl;

[J oco3HaHue I00aTBFHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTeil UX peleHus;

8) apanTanmuu K U3MEHSIOUUMCS YCJIOBUAM COIMATBHON M IPUPOIHOM Cpeabl:

[J moTpeOHOCTh BO B3aUMOJICHCTBUY MPH BHINOJIHEHUU HCCIEAOBAHUN U MPOEKTOB (hHU3HMUECKOM
HaIlPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JPYTHUX;

[J NOBBILIEHUE YPOBHS CBOE€U KOMIIETEHTHOCTHU Ye€pe3 MPAKTUUYECKYIO IESITEIbHOCTD;

[ noTpeOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHHIL, B TOM 4Hciie GOpMYyIUPOBATh UJIEH, TIOHATHS,
TUIOTE3bI O (PU3HUECKUX 00BEKTaX U SIBICHUSIX;

) oco3HaHue JePUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTu (PU3HKH;

[J mIaHUpOBaHUE CBOETO PA3BUTHUS B MPUOOPETECHUN HOBBIX (PM3NYECKUX 3HAHUN;

[J cTpemiieHHE aHaJIU3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C UCTOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

[J OIlEeHKa CBOMX JEWCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOIIYIO Cpeay, BO3MOXKHBIX
rJ100aTbHBIX MOCIEICTBUH.

METANIPEAMETHBIE PE3YJIbTATbI
B pesynbraTe ocBOeHHMs mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomerocs OyIayT cGOpMHUpPOBaHbBI MeTamnpeaMeTHble pe3yJbTaThl,

BKIIFOYAOMIUE TIO3HABATCIILHBIC YHHUBCPCAJILHBIC y‘le6HLIe HCﬁCTBHH, KOMMYHUKATHUBHBIC
YHUBCPCAJIbHBIC y‘le6HBIe I[CﬁCTBHSI, PEryIATUBHBIC YHHUBCPCAJILHBIC y‘Ie6HBIC JIENCTBUA.

ITo3naBaTenbHBIC YHHBEpPCcaAbHbIC Y4eOHbIE JeHCTBUSA



Ba3oBble Jornuyeckue aeiicTBUA:

BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU 0OBEKTOB (SABICHHIA);
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKammu, OCHOBAHUS It 0000IeHUS
Y CpaBHECHHS;

BBISBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B pPacCMATPUBAEMBIX (paKkTax, JaHHBIX U
HAOIIOJICHUSX, OTHOCAIIUXCS K (PU3UICCKUM SIBIICHUSIM;

BBIABJIATL IMPUYMHHO--CICACTBCHHLIC CBA3U IIPpU H3YYCHHUU (1)I/I3I/I'~I€CKI/IX SIBJICHUH U
IIponecCoB, ACIaTb BBIBOJbI C HCIOJB30BAHUCM JACAYKTHBHBIX W HWHIYKTUBHBIX
YMO?:aKJHO‘-IeHHﬁ, BBIABUI'aTh T'UIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/IT-IGCKI/IX BCJINYNH,
CaMOCTOSITEIEHO ~ BBIOMpATh CIoco0 pemieHust y4eOHOW — (HU3MUEcKo  3amayu
(cpaBHEeHHE HECKOJIbKUX BapUAHTOB pEUICHHs, BBIOOp Hamboyiee MOIXOAAIIETO C
Y4ETOM CaMOCTOSITENILHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue AeiiCTBHS.

HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEILCKII HHCTPYMEHT TTO3HAHMUS;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OTBIT, HECJIOXKHBIN
(bMBUYECKU SIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNEe (DU3NYECKOTO SBIICHMUS;
OIIEHUBATh HA MPUMEHUMOCTh M JJOCTOBEPHOCTh HMH(POPMAIIHIO, MOJYYEHHYIO B XOJIE
WCCTIeA0BAHUS UIIH DKCTIEPUMEHTA;

CaMOCTOSTENBbHO  (popMynupoBaTh 000OIIEHUS W BBIBOJABI IO  pe3yjibTaTam
MIPOBEIEHHOTO HAOJIO/IEHUS, OTIbITA, UCCIIEIOBAHMS;

MMPOTHO3MPOBATh BO3MOXKHOE JajbHEWIee pa3BUTHE (DU3UIECKUX TPOIIECCOB, a TAKKe
BBIJIBUTaTh MPEIIOJIOKEHNS 00 UX Pa3BUTHUHU B HOBBIX YCIOBUSAX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

MPUMEHSATh Pa3IMYHbIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPH IOWCKE W OTOOpe
WH(POPMAIIUK WU TAHHBIX C YIETOM MPEIIOKEHHON YIeOHOM PU3NIeCKO 3a/1auH;
aHAITM3UPOBaTh, CUCTEMATH3MPOBATh M WHTEPIPETHPOBATH MHPOPMAILIUIO PA3THUHBIX
BUJIOB U OPM TIPEICTABIICHHUS;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMAIBHYIO (OpPMY TpEACTaBICHUS HHGOPMAIMH |
WLUTIOCTPUPOBATh pelIacMble 3a7ayll HECIOXXHBIMH CXEMaMH, JharpaMMaMHu, WHON
rpaduKoi U UX KOMOMHAITUSIMH.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

B Xo0Jie OOCYXKJCHHMs y4eOHOro Marepuajia, pe3yJbTaTOB JIA0OPATOPHBIX pPabOT M
MIPOEKTOB 3aJ[aBaTh BOIPOCHI TI0 CYIIECTBY 0OCY)KJIaeMOM TEMbl M BBICKA3bIBATh UJICH,
HAaIleJICHHBIC Ha PeIlIeHUe 3a7a4u U MOJIepiKaHne O1aroxenarebHOCTH OOIICHHS,
COIMOCTaBIATh CBOM CYXJCHHUS C CYXICHUSAMHU JPYIHX YYaCTHHUKOB JIMAJIOTa,
OoOHapyXUBATh Pa3IMYME U CXOJICTBO MO3HIINH;

BBIpaXKaTh CBOKO TOYKY 3PCHHSI B YCTHBIX U TUCHMEHHBIX TEKCTAX;

NyOMMYHO  TMPEACTaBIATh  PE3yAbTaThl  BBIMOJIHEHHOTO  (DU3MYECKOTO  OIbITa
(dKCcTIepuMeHTa, UCCIeI0BaHus, TIPOEKTA);

MOHUMATh M HUCHOJb30BaTh MPEHMYILECTBA KOMAHIHOW M WHAWBHIYaIbHOU pPaOOTHI
MIPH peIIeHUH KOHKPETHON (hU3HUecKoil MpoOIeMbl;

MPUHUMATh 1IeTH COBMECTHON JAEATEeIhbHOCTH, OPraHM30BBIBATH JEHCTBUS MO €&
JOCTHIKEHHIO: PaCHpeeNiATh POJid, 00CYKIaTh MPOIIECCHl U Pe3yabTaThl COBMECTHOU
paboTel, 000011aTF MHEHHSI HECKOJIBKUX JTIO/ICH;

BBITIOJIHATh CBOIO YacTh pabOThI, JOCTUTAs KA4eCTBEHHOTO pe3yibTara MO CBOEMY
HaMpPAaBJICHUIO U KOOPJIUHHUPYS CBOU JACUCTBUS C JPYTUMHU YWICHAMU KOMAH/IBI,



® OLEHMBaTh KauecTBO CBOEr0 BKJIaJa B OOUMH MPOAYKT IO KPUTEPHM,
CaMOCTOATENIBHO C(HOPMYITUPOBAHHBIM YJaCTHUKAMU B3aUMOJICHCTBUSI.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnme JeHCTBUS

Camoopranu3anus:

®  BBISABIIATH MPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUSIX, TPEOYIOUINX IS PEIICHUS
(bU3NIEeCKUX 3HAHUM;

® OpHEHTHUPOBATHCS B PA3JIMYHBIX MOJAXOJAX MPUHATUSA pPEUICHUH (MHAWBHIyalIbHOE,
MIPUHSATHE PEILIEHUs B TPYIIE, IPUHATHE PELIEHUMN FPYNION);

® CaMOCTOSATEIbHO COCTaBJSATh AJITOPUTM pellieHHus (U3nueckod 3ajaud WM IJIaHa
UCCIIEIOBAHUS C Y4ETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh MpesiaraéMble BapUaHThl pElICHUN;

e Jienath BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJIEKT:

e J[aBaTh a/ICKBAaTHYIO OIIEHKY CUTYyallUU U IpeuiaraTh MiaH €€ U3MEHEeHMUS,;

e OOBSACHATH TPUYUHBI JOCTHKEHUS (HEIOCTIIKCHHs) pPE3yJbTaTOB JeATEIHLHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

® BHOCHUTH KOPPEKTHBBI B JIEATEIHLHOCTh (B TOM YHCJIE B XOJ| BHIMTOJHEHUST (PU3HUIECKOTO
WCCIIEIOBAHUSl WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB, HM3MEHHUBIIHUXCS
CUTYaIINH, YCTAHOBJICHHBIX OMMOOK, BOSHUKIITNX TPYIHOCTEH;

® OILICHMBATh COOTBETCTBUE PE3YJbTATa LEIN U YCIOBUSIM;

e cTaBUThH ceOs HA MECTO JIPYroro 4ejoBeKa B XOJI€ CIopa WM JUCKYCCUU Ha HAy4YHYIO
TEMY, IOHMMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

e Ipu3HaBaTh CBOE MpaBO Ha OMMOKY MpU peleHUH (GU3NYECKUX 3a1ad WU B
YTBEPKJICHUSX HA HayYHbIE TEMBI U TAKOE K€ MTPABO APYrOro.

INPEAMETHBIE PE3YJIBTATbBI

[Inanupyemble pe3ynbTaThl OCBOSHUS MPOTPaMMbl HAPaBIEHbl HA Pa3BUTHE YHUBEPCAIbHBIX
y4eOHBIX JIeHCTBUH, Y4eOHOU 1 001Ienoas30BaTenbckoi MK T-koMIeTeHTHOCTH 00ydarommxcs,
HaBBIKOB pabOTHI ¢ HH(MOpMAIUEH.

B pe3ynbraTe u3yueHus AOMOJHUTEIBHON MporpaMMbl «3a CTpaHUIlaMH y4eOHHKA

(u3HUKI» BBITYCKHUK YPOBHE HAYYUTCS:

yCTaHaBJIMBaTh B3aUMOCBSA3b €CTECTBEHHO-HAYYHbIX SIBICHUH W NPUMEHATh (PU3NUYECKUe
MOJIEJH JJISl MX OIUCAHUS;

UCIOJb30BaTh HH(pOpMAIMIO (U3UYECKOTO COJCpXKAaHUA TIPU  PEIIeHUH Y4eOHBIX,
HCCIIeIOBATENIbCKUX 33/1au, KPUTUYECKU €€ OLIeHHBAs;

UCIOJb30BaTh JJIS ONUCaHMA (PU3MYECKHX TPOLEcCOB (PU3MUYECKHE BEIUYUHBI U
JEMOHCTPUPOBATh B3aUMOCBSI3b MEX 1y HUMH;

UCIOJb30BaTh I OMMCAHUS XapakTepa MpOTeKaHUs (U3NYECKUX MPOILECCOB (PU3HMUECKUE
3aKOHBI C YUETOM T'PAHUIIBI UX TPUMEHUMOCTH;

pemaTh KayeCTBEHHbIE 3aJaud (B TOM YHCIIE MEXIPEIMETHOIO XapakTepa) HCIOJIb3Ys
MOJieNH, (PU3NYECKHE BEIMYMHBI M 3aKOHBI, BBICTPAWBaTh JIOTMYECKH BEPHYIO LIEMOYKY
00BsiICHEHUS (JOKa3aTeNbCTBA) MPEUI0KEHHOTO B 33/1a4e Mpolecca (SBJICHUs);

pelaTh pacyeTHbIe 3a7aydl C SIBHO 3aJlaHHOM (M3UYECKON MOJENbI0 Ha OCHOBE aHallM3a
YCIOBHS 3aJaud BBIACTATh (PU3MYECKYIO MOJIENIb, HAXOAUTh (PU3NYECKHUE BEITUYMHBI U
3aKOHBI, HEOOXOMMBbIE M JJOCTATOUHBIE /IS €€ peleHHs], TPOBOJUTh PacueThl U MPOBEPSATh
MIOJTYYEHHBIN pe3yJIbTaT;



YYUTBIBATh TPAaHUIBl MPUMEHEHHS HW3YYCHHBIX (HU3MUECKUX MOJENeH MpHu peleHuu
(U3NYECKUX U MEKITPEIMETHBIX 33/1a4;

BbINyCKHHK IIPY U3y4EHUH Kypca MOJIYYUT BO3MOKHOCTh HAYUYHTHCH:

BJIAJIETh IPUEMAMU ITOCTPOEHUS TEOPETUYECKUX JOKA3aTENIbCTB, @ TAKKE IIPOrHO3UPOBAHUS
0COOEHHOCTEH MpPOTEeKaHUs (PU3UYECKUX SIBICHUM U IMPOIECCOB HA OCHOBE IOJIyYCHHBIX
TEOPETUYECKUX BBIBOJIOB U JI0KA3aTEIIbCTB;

pemaTh MPaKTHKO-OPHEHTUPOBAHHbBIE KaYeCTBEHHBIE U pacuETHBIC (PU3MUECKUE 3aauu KaK
C OIOpPOIl Ha U3BECTHBIE (PM3UUYECKUE 3aKOHBI, 3aKOHOMEPHOCTU M MOJEJIU, TaK U C OIIOPOH
Ha TEKCTHI ¢ H30BITOYHOI HH(pOpMAIHEH;

OOBSICHATH TPAHHIBI TMPHUMEHUMOCTH H3YYCHHBIX (HU3UYECKUX MOJEJTCH IPH pEIICHUH
(U3NIECKUX U MEKITPEIMETHBIX 337134,

OOBSCHATH YCIOBHS MPUMEHEHUS (U3NUYECKUX MOJENel MpH pelieHnd (pu3ndeckux 3ajad,
HaXOJUTh aJIeKBATHYIO MPEUIOKEHHOH 3a/1aue PU3NYECKYI0 MOJENb, pa3peliaTh nIpoodaemy
Ha OCHOBE UMEIOINXCS 3HAHUM.

IIo MPOXOKIACHUHA KypCa ydallueCs J0JKHBI:

1.
2.

4.

®opMynHpoBaTh OCHOBHBIE (PM3MUECKUE 3aKOHBI U 3HATh TPAHUIIBI UX PUMEHEHHUS.
Brrauciaare:

® PaBHOJCHCTBYIONIYIO CHITY, UCTIOJIB3Ysl BTOPOI 3akoH HpIOTOHA,
® UMIYJIbC Tella, €CIIM NU3BECTHBI CKOPOCTH TEJa U €T0 Macca;
® pacCTOSIHWE, Ha KOTOPOE PAaCIpOCTPAHIETCs 3BYK 32 ONMPEICICHHOE BpeMsl TPH 3aITaHHON

CKOPOCTH;

® KHWHETUYECKYIO SHEPTHIO Teja MPHU 3aIaHHBIX MacCce M CKOPOCTH;
® [IOTCHIMAIBHYIO SHEPTUIO0 B3aUMOJCHCTBUS TeJla ¢ 3eMJIEW U CHITY TSKECTH TIPU

3aJIaHHOM Macce Tela;

® JTANBHOCTH MOJIETa U BBICOTY MOJAbEMA Tella, OPOLIEHHOTO MOJT YIJIOM K TOPU30HTY;
® CKOPOCTH TeJ MOCJe HEYIPYTroro CTOJKHOBEHUS IO 3aJaHHBIM CKOPOCTSIM M MaccaM

CTAJIKUBAXOIINXCA TCII,

e cuily, ACUCTBYIOIIYIO Ha AJIEKTPUUYECKHI 3apsi/i B AJIEKTPUUECKOM M0Jie (TIpU 3aJaHHBIX

SHAYCHUAX 3apsga U HAIIPSXKCHHOCTHU SJICKTPUUCCKOT'O HOJ'I?I);

L4 pa60Ty I10 MEPEMEIICHUTIO DJICKTPHUICCKOI'0 3apaaa MEKIAY ABYMA TOYKaMU B

OJICKTPHUYCCKOM II0JIC (HpI/I 3aaHHBIX 3HAYCHUAX 3apdaaa U Pa3HOCTHU IIOTCHIIUAJIIOB HOJIH);

¢ CHIIY BSaHMOHCﬁCTBHH JBYX U3BCCTHBIX TOUCYHBIX 3apsAd0B IIPpH 3a1aHHOM PAaCCTOSHUU

MCKIAY HUMU,

¢ CHUIIY TOKA, HAIIPSAKCHUEC U COIIPOTHUBIICHUC B SJICKTPUYCCKUX LICIIAX,
® SHCPIHUiO, BBIACIIACMYIO B IIPOBOAHHUKE IIPHU HNPOXOKACHUUN SJICKTPUICCKOT'O TOKA;
¢ Cully JIECTBUS MAarHUTHOTO TI0JIS Ha ,Z[BH)KYIHHI;'ICSI SHGKTpI/I‘IeCKI/Iﬁ 3apana (HpI/I 3aJaHHBIX

3HAYCHUSAX MarHUTHOM HWHAYKIUH, BEJIMYUHBI 3apsAa U CKOPOCTHU €ro I[BI/I)KGHI/ISI);

e DJIC uHayKIMH ¢ MOMOIIbI0 3akoHa Dapaes.

Onpenensitob:

¢ COIIPOTHUBJICHUC METAJNIMYCCKOTI'O ITPOBOAHUKA (HO l"pa(I)I/IKy 3aBUCHUMOCTH CUJIBI TOKA OT

HaNpsHKEHNS);

® [EpUOJ, aMIUIMTYly ¥ YacTOTy (10 rpaduKy KojiebaHuil);
e 110 rpauKy 3aBUCUMOCTH KOOPJMHATHI OT BPEMEHH: KOOPJMHATY Tejla B 3alaHHbII

MOMEHT BPEMEHU; IPOMEKYTKH BPEMEHHU, B TEUEHUE KOTOPBIX TEJIO JBUTaJIOCh C
MOCTOSIHHOM, YBEJIMUMBAIOIIEHCS, YMEHBIIAOLIENUCS CKOPOCTHIO; IPOMEKYTKA BPEMEHHU
JIEMCTBUS CUJIBI.

CpaBHUBATH COMPOTUBIICHUS] METAJUTMUECKUX MMPOBOIHUKOB (OO0JIbIIIE — MEHBIIIE) TI0

l“pa(bl/IKaM 3aBUCHUMOCTH CWJIbI TOKA OT HAIIPSKCHUS.



KAJIEHJAPHO- TEMATUYECKOE IINTAHUPOBAHUE

Ne n/m Ha3Banue TeMbl KoJ1-Bo yacoB Jara (nmj1an) Hara (pakr)

1. Kunematuxka 4
MaTepHaIbHON
TOYKHA

2. Junamuka 5)
MaTepHaIbHOU
TOYKH

3. 3aKOHbI 4
COXpaHCHHSI

4, JnHamuka 1
MEePUOINIECKOTO
JIBUKECHUS

5. Mexannueckue u 1
3BYKOBBIC BOJTHBI

6. Cuibl 3
3JIEKTPOMAarHUTHOTO
B3anMMOJICHCTBUS
HEIO ABMKHBIX
3apsa0B

7. OHeprus 3
AIIEKTPOMArHUTHOTO
B3aUMOJIEHCTBUA

8. [TocTosiHHBII 3
AJIEKTPUYECKUN TOK

9. Maruerusm 2

10. 3
DJEeKTPOMArHeTu3M

11. IToaroroBka x EI'D 3

12. Hrtorosoe 1
TECTHUPOBAHUE.

13. Ananus 1
pe3y/bTaToB
TECTUPOBAHUS

COJIEP)KAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTH

IleneBoe Ha3HAaYeHUE MPOrpPaMMbl 00YCIIaBIMBAET U METOI0JIOTHYECKHE 0COOEHHOCTH PaboTHI ¢
J€TbMH, PAa3BUTHE TBOPUYECKOTO MOTEHIIMANA YUALTUXCS OCYLIECTBISETCS Yepe3
HCCIIEIOBATENILCKYIO JIEATEIbHOCTD.

Peanunzanus nporpaMMsl npenoiaraet cieayromue GopMbl OpraHu3aii 00pa3oBaTeIbHOTO
npolecca:

bpoHTaNTBHAS;

rpymnmnoBas;

napHas;

WH/IMBUTyaJIbHAS.




YcnoBus peanu3aiy MporpaMMbl: MECTO, TJ€ JOJDKHBI IPOBOIUTHCS 3aHATHS — KAOUHET
¢u3uKY; crienuaNbHas JINTEPaTypa; MOUCK; KOHCTPYMPOBAHUE HECTAHJAPTHBIX JIET,
CIIOCOOCTBYIOIIUX PA3BUTUIO TBOPUECKOTO MOTEHIHANA.

Hcnonp3ytoTcst TpaAMIIMOHHbIE (JIEKLUS, yueOHast urpa, SKCKypCcHsi U JAp.) U HETPaJUIIMOHHbIE
(KOHKYPCBI, TYPHUDPBI, BAKTOPHHBI, 3aHSATHSI-COPEBHOBAHNS; TIPE3EHTAINS IPEAMETA, SIBICHUS,
coObITHS, (pakTa) POpPMBI 3aHATUH, Pa3IUIHBIE METOIBI O0YIEHUSI.

Mertoabl 00ydeHUs:
*PenpotyKTUBHBIN
*mrocTpaTuBHBIN
[IpobnemHbIi
*OBpPUCTUYECKUN
Meroas! BOCIIUTaHHUS:
*yOeXK ICHUS
*YIpaKHEHUS
*JINYHBIN IPUMEDP
*[1OOILPEHUS

Bce meTonpr o0yueHus peaau3yroTes pa3IndyHbIMU CPEICTBAMU:

*[IpeameTHBIMI

-JIJTs TIOJTHOTHI BOCIPUSITHS yueOHast paboTa MPOBOAUTHCS C UCIOJIH30BAHUEM HATJISTHBIX
MOCOOM U TEXHUYECKUX CPEJICTB;

[ IpakTueckumMu

—TPEHUHT, IPOOJIEMHAsl CUTYallUs, UTpa, TBOPUECKOE 3aJaHUE;
*[HTEIIIEeKTyanbHBIMU

- JIOTHKa, BOOOpakKeHUe, NUHTYUILYs], BHUMAHUE;
*OMOLMOHAJIHBIMU

- IepexXUBaHue, MpeJICTaBICHUEe, HHTEPEC.

®DopMBI U BUJIBI KOHTPOJISL.

CamocrosTenbHas paboTa mpeaycMaTpUBACTCs B BUC BHIMIOJHEHUS 3a1aHnii. OO0BEM 3a1aHus
NOJDKEH cocTaBiIATh 7—10 3agad.

OrneHuBaTh TMHAMHUKY OCBOCHHSI Kypca yYallluMHUCS | MOJTy4YaTh JAHHBIC [T OTPEICIICHHS
JATBbHEHIIIETO COBEPIICHCTBOBAHUS COJICPKaHUS Kypca CIeayeT, MPOBOIS:

— TEKYIINE IeCATUMUHYTHBIE MUHU-KOHTPOJIbHBIE PA0OTHI B (hOpME TECTOBBIX 3aaHHH C
BBIOOPOM OTBETA;

— TIOJTy4acoBbl€ KOHTPOJIbHBIE PAOOTHI-TECTHI [0 OKOHYAHUHU KaXkI0TO pa3zena;

— UTOTOBOE TECTUPOBAHKE B (POPME PEIETUIIMOHHOTO 3K3aMEHA.

MEXAHMKA (15 u.)

1. KunemaTnka MarepuaabHO#i TOYKH (4 4.)

Cpennsisi ckopocTb. MruoBeHHasi CkopocTh. OTHOCUTENBbHASI CKOPOCTh. PaBHOMEpHOE
MpsIMONIMHEIHOE ABMXeHUe. ['paduik paBHOMEPHOTO MPSAMOJINHEHHOTO ABMKEHUS. Y CKOpEHHE.
[IpsiMonMHENHOE IBH>KEHHE C IOCTOSTHHBIM YCKOpeHUEM. PaBHONIEpeMeHHOE IPSIMOJIMHEWHOE
nsuxkenne. CBoOonHoe nagenue. Permenne rpadgudeckux 3a1a4 Ha CBOOOTHOE MAJCHHE TEl.
OnHoMepHOE JBUKEHHUE B 0JIE€ TSHKECTH MPU HATMUKUU HAYaIbHOUM CKOpOoCTH. bammncruueckoe
nBukeHne. Kunemarrka nepuoanueckoro Apmxkenus. KonebaTensHoe IBIKEHUE MaTepHAIbHON
TOYKHU.

2. lunamuka MatepraabHoi Toukw (5 4.)




3axonsl Herorona. Cuna ynpyroctu. Cuna tpenus. I'paBuTaiiioHHas cuiia. 3aKOH BCEMU PHOTO
TaroreHus. Cuna tsxectu. Bec Ttena. Ilpumenenue 3akoHoB HbroToHa. J[BUkeHue Tena no
OKPY>KHOCTH TIOJI AEHCTBUEM CHJI TSHKECTU U YIPYTOCTH.

3. 3akoHbl coxpaHenus (4 d.)

Hmnynbe MaTepranbHON TOYKH. 3aKOH COXpaHeHus: umimyibsca. Pabora cunbl. [ToTeHnnanbHas
sHeprus. Kunernueckas sHeprusi. MomHOCTh. 3aKOH COXpaHEHHsI MEXaHUUECKON IHEPIUH.
AOCOJIFOTHO HEYIIPYTrOo€ CTOJKHOBEHHE. AOCOJIIOTHO YIPYTrO€ CTOJIKHOBEHHUE.

4. JlunaMuka rnepuoinueckoro newkenus (1 4.)

JIBI>KEHUE Tesla B TPABUTAIMOHHOM Tosie. J{nHamuka cBoOoAHBIX Kojebanmii. KonebarenpHast
CUCTEeMa 0] JeCTBUEM BHEIIHUX cuil. BoiHyxaeHHble kosebanus. Pesonanc.

5. Mexanu4eckue v 3ByKOBbIe BOJHBI (1 4.)

[lepuoauueckue BoaHbl. CTOSIYME BOJIHBL. 3BYKOBbIE BOJIHBL. BbIcOTa, TEMOpP, FPOMKOCTH 3BYyKa.

IJEKTPOJAUHAMUKA (14 u.)

1. CHJIBI 3JCKTPOMArHUTHOTO B3aMMOICHCTBHUS HEMOIBMKHBIX 3apsaoB (3 4.)

3akoH coxpaHeHus 3apsaa. 3akoH Kynona. HanpsbkeHHOCTB a5iekTpruyeckoro moJst. [Ipunimmn
CYTIEPITO3UITNH JIEKTPUUECKUX TOJICH. DIIEKTPOCTATUIECKOE TI0JIE 3apsHKEHHOM chephl U
3apsKEHHON TTOCKOCTH.

2. DHeprus 3J1eKTPOMAarHUTHOTO B3auMoieicTus (3 4.)

PaboTa cun snexkrpocratudeckoro noJst. [loTeHuman snexkrpocratudeckoro nosis. PasHocts
MMOTEHITUAJIOB. JIUAJIEKTPUKH B SJIEKTPOCTATHUECKOM 10J1e. [[pOBOTHUKH B AJIEKTPOCTATHIECKOM
moJjie. DIEKTPOEMKOCTh KOHACHCATOpa. DHEPTHsI dJIEKTpOoCTaTHIecKoro moJist. O0bpeMHast
TJIOTHOCTD SHEPTHH JIEKTPOCTATHIECKOTO TIOJIS.

3. [TocTosHHBIN 3AeKTpUIeCKUil TOK (3 4.)

Cuina toka. 3akoH Oma it yyactka nenu. ConpoTuBIeHHE. Y IETbHOE CONPOTUBIICHHE.
3aBHUCUMOCTbH CONPOTHUBIICHUS BEIIECTB OT TEMIIEpATypbl. 3aKOH OMa 7151 3aMKHYTOM LIETH.
[TocnenoBarensHOE U MapauIeIbHOE COEIMHEHUS MPOBOIHUKOB. PaboTa, MOIIIHOCTB, TEIII0BOE
JIEMCTBUE MOCTOSHHOTO TOKA. DJIEKTPOIIHU3.

4. MarueTtusm (2 4.)

3akoH Amnepa. MHayKius MaraHuTHOTO 1oJjisi. MaruutHsiid notok. Cuna Jlopenna. JIBrxenue
3apsKEHHBIX YAaCTULl B MATHUTHBIX NMOJISAX. HAYKTUBHOCTh. DHEPrus MarHUTHOTO TOJIA.

5. DnekrpomarueTusm (3 4.)

3akon Papanes — Makcpemna. [Ipasumo Jlenna. Tpanchopmarop. ConpoTusieHue,
WHJIYKTUBHOCTb, EMKOCTb B LIETIH IIEPEMEHHOIO TOKA.

OPTAHU3AIIMOHHO-IEJAT'OI'MYECKHUE YCJIOBUSA PEAJIM3ALIUA
INPOI'PAMMBbI

IIporpamma obecrieunBaeTcsi METOAMYECKOW M y4yeOHOH auTepaTypoil Mo MHpoQuiIo,
METOJMYECKUMH MOCOOHSMH, MOJATOTOBICHHBIMM HPENOJAaBaTeIsIMH  BBICHIMX  Y4eOHBIX
3aBEICHUA C y4eToM TpeOoBaHMH K aOUTypHeHTaM, MYJIbTUMEIUHHBIMU IpOrpaMMaMH,
pa3pabOTKaMU OTKPBITHIX 3aHATHH, AUJAKTHUECKUM MaTepHajoM, TECTOBBIMHU 3aJaHusAMU. J[is
MOBBIIIEHUS] YPOBHSA MOATOTOBKM MO (M3MKM MpernojaBaTeld Ha 3aHATUAX MCIOJB3YIOT
MaTepHualibl, MPEJIO’KEHHbIE BBICIIUMHU Y4EOHBIMHM 3aBEICHUSAMU: BapUAaHTAMHU KOHTPOJBHBIX
paloT, OMMMMUAIHBIX 33aaHUH, TPEHHPOBOUYHBIMHU TECTAMH.

JINTEPATYPA JIUIA YYUTEJIA:
1. AranoB A. B. u a1p. ®usuka Bokpyr Hac: KauecTBeHHBIE 3a71auu 110 pusuke. M.: Jlom

nejgaroruku, 2012.
2. bepxos A.B., I'pu6oB B.A. EI'D 2009. M.: «<ACT. Actpenb»
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Byreipekuii I'. A., Caypos 0. A. DkcniepumenTansHbie 3a1a4uu 10 pusuke. 10—11 k.
M.: [Ipoceemnienue, 2011.

Bonkos B.A. ®u3uka. 10 (11) k1. Tematnueckoe noypouHoe MJIaHUPOBAHUE K YUEOHUKY
I'.A Msixumea “®uzuka. 10 (11) xi1.” — M.: «Bako», 2006.

Kamenenkwii C. E., Opexos B. [1. Meroauka pemierus 3aaa4 1o (GU3HKE B CpEAHEH
mkose. M.: [Ipocsemienue, 2007.

Koposun B.A., lemunoa M.}O. MeTtonuueckuii cipaBOYHUK yuuTenst Gusuku. — M.:
Muemosuna, 2004.

Mapxkuna I".B, C.B. Bo6poBa (coctaBurenn) @usuka. 10 (11) k1. Tematnueckoe
[I0YpOYHOE IIaHupoBaHue K yueOHuKy I'.5 Mskumesa “®@usuka. 10 (11) ki1.” —
Bonrorpaa: «Yuurens», 2006

Opios B. A., Hukudopos I'. I'. Equnslii rocygapctBenHblil 3k3ameH. KoHTposbHbIE
n3MeputenbHbie Matepuansl. dusnka. M.: [Ipocsemenune, 2004.

Opnos B. A., Hukudopos I'. I'. Equnblii rocyaapcTBeHHbIH 3k3ameH: Metoauueckue
pexomenaanuu. Gusuka. M.: [Ipocsemenue, 2004.

Ocpkuna B.T. ®usuka. 10 (11) k. Tematnueckoe noypouHoe MjIaHUPOBAaHUE K
yueOHuKy B.A. KacbsHoBa “®@usuka. 10 (11) xn.” — Bonrorpan: «Yuurensy, 2012.
®uzuka. Tectel. 10 — 11 ximacesl: Yueobno-meroaudeckoe nocodue /H. K. I'maapiesa,
WN.N. Hypmunckuii, A.U. Hypmunckuit u np. — M.: [Ipocda, 2013.

XannanoB M.H., Xannanosa T.A. EI'D-2016. M.: «BOk3amen», 2015.

JIMTEPATYPA JJISA OBYUAIOIIUXCA:

bamam A.W. 3amauu o ¢usuke u MeTo bl ux pemenus. M.: [Ipocsemienue, 1983.
bepxos A.B., I'pu6os B.A. EI'D 2016. M.: «<ACT. Actpenb»

by3zmun A. U., 3unsbepman A. P., Kporos C. C. Pa3 3agaua, aBa 3amava... M.: Hayka,
2000

Bcepoccuiickue onmummuasnst o pusuke. 1992—2001 / Tox pea. C. M. Kozena, B. II.
Cnob6onsanna. M.: Bep-6ym-M, 2002.

Kabapaun O. @., Opnos B. A. Mexnynapoansie pusnyeckue omumnuaasl. M.: Hayka,
1985.

Ko3zen C. M., Koposun B. A., Opios B. A. u ap. ®usuka. 10—11 xi.: CO0opHUK 337124 C
OTBETaMHU U penieHussMu. M.: Muemo3una, 2004.

Yyeonuk. @usnka. 10 (11) x.: /aBT. Msikumies I'.4. u ap. — Yue6n. Jlns
obmeoOpa3oBart. yue0. 3aBeaenuii. — M.: Jipoda, 2006.

Vyeonuk. @usnka. 10 (11) ki.: /aBT. KacesnoB B.A. — Yue6n. [[ns obuieobpazonar.
yueb. 3aBegenuii.- M.: [Ipoda, 2003.

Opnos B. A., Hukudopos I'. I'. Equnsiii rocygapctBenHblil sx3amed. KoHTposbHbIE
u3MepurenbHbie MmaTepuainsl. dusuka. M.: [Ipocsemenue, 2004.

Ilepenbman f. W. 3naere u Bel ¢pusuky? M.: Hayka, 1992.

CO6opnuk 3anay no ¢usuke: s 10 — 11 k1. 0611e00pa3oBaTenbHBIX YUPEKACHUN /aBT.
A.I1. PermkeBuy. — M.: Ipoda, 2002.

C6opnuk 3anau no ¢uzuke: s 10 — 11 k1. 0611e06pazoBaTenbHbIX YUPEXKICHUN /COCT.
I''H.Crenanosa. — M.: IIpocsemenue, 2004.

XannanoB M.H., Xannanosa T.A. EI'D-2066. M.: «3Ok3amen», 2015.

bubnuoreka — Bc€ no npeamety «Dusukay. http://www.proshkolu.ru
Enunas koyutekius 1muppoBbix 00pa3oBaTenbHbIX pecypcos. http://school-
collection.edu.ru

Ludpossie oOpazoBarenbHBIe pecypchl. http://www.openclass.ru
DnekTpoHHbIe yueOHUKH 10 pusuke. http://www.fizika.ru
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