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YTBepKaeHbl HAa 3aceJaHMH LEHTPAJbHON NpPeIMeTHO-METOAUYECKOH KOMHMCCHU

BCEPOCCUICKOI 0JIMMIINAABI IIKOJLHUKOB 0 puzuke 09.06.2022 r. (Ilporoxos Ne 11).

Beenenune

Hacrtodmmue pexkomMeHzanuu 1O  OpraHM3allMM M IPOBEJCHUI0  LIKOJIBHOTO U
MYHUIIMIIAJILHOTO 3TAlOB BCEPOCCHMCKOW OJUMMMNAAbI LIKOJBHUKOB (Jlaiee — OJIMMIIMAja) IO
¢u3uKe cocTaBieHBl B COOTBETCTBUHM C llopsiikoM mpoBelEHUS BCEPOCCHICKON OIMMITHAIBI
IIKOJIbHUKOB, YTBEPKJACHHBIM IpHKa3oM MwuHucTepcTBa npocsemiennss PO ot 27 Hos6ps 2020 r.
Neo 678 «O06 yrBepxknenun [lopsiaka mpoBeACHUS BCEPOCCUMCKON OJMMITUA/IBI IIKOJILHUKOB).

Onmumnuana mo Qu3MKEe MPOBOAUTCS B LENAX BBIABICHUS M Pa3BUTHSA y OOydYarOMIMXCS
TBOPUYECKUX CIIOCOOHOCTEW M MHTEepeca K Hay4HOW (HAay4HO-HCCIIEJOBATEIbCKOM) NEesSTEIbHOCTH,
IIpOIaraH/ibl Hay4YHbIX 3HaHUH.

3aza4yu OJIMMIIMAJbL: BBIBICHUE U PAa3BUTUS y 00yUYalONIMXCA TBOPUYECKUX CIIOCOOHOCTEN U
MHTEpeca K Hay4yHO! (Hay4HO-UCCIIeI0BATENLCKOMN) IeATEIbHOCTH, IPOMAraH/ibl HAyYHbIX 3HAHHUM.

Onumnuana npoBoauTCs Ha Tepputopun Poccuiickoit @enepanui.

PaGouum sS3bIKOM MPOBEACHUS OJIUMITUAIBI SIBIISIETCS] PYCCKUI SI3BIK.

Yyactue B OJMMIIMAAE WHIUBUAYAIbHOE, OJUMIHMAAHbBIE 33JaHUS  BBIIOJHAIOTCA
YY4aCTHUKOM CaMOCTOSITENIbHO, 0€3 MOMOIIH IOCTOPOHHHUX JIULI.

Cpoku OKOHYaHHUSI TAlOB OJMMIIMAJbI: IIKOJBHOIO 3Tana OJUMIIMAJbI — HE IO3]IHEE
01 HOsOps; MYHUIMITATHHOTO dTara OJIMMIINA/IBI — HE TI031Hee 25 1eKkadpsi.

HIkoapHBIN ATAI OJIMMITHAIBI TPOBOAUTCS IO 3aJaHUsIM, pazpaboTanHbIM Aiis 7/-11 kiaccos,
MYHULIMNATbHBIA — g 7-11 kjaccoB. YYacTHMK KaXAOTO JTama OJMMIIMAAbI BBIMOIHSET
OJIMMITMAJHbBIE 3a/1aHusl, pa3paboTaHHbIe AJIs Kjlacca, IporpaMMy KOTOPOrO OH OCBAaMUBAeT, WIIN JUIsS
Oonee crapmMx KiaccoB. B ciyuae NpOXOXKIEHHS YYaCTHMKOB, BBIMOJHUBLIMX 3aJ[aHuf,
pa3zpaboTaHHble A Oojee CTapliuX KJIacCOB MO OTHOLIEHHMIO K TEM, IPOrpaMMbl KOTOPBIX OHH
OCBaMBAlOT, HAa CJIEAYIOUIMI 3Tan OJUMIINA/bI, YKAa3aHHbIE YYaCTHUKM M Ha CJEIYIOIIUX 3Tarax
OJIUMITMAJIbl BBIMOJIHAIOT OJMMIIMAJHbIE 3aJaHus, pa3paOOTaHHBIE A Kiacca, KOTOPBIH OHHU
BbIOpaJIM Ha MPEBIIYIIEM 3TAlle OJUMIINAAbI, UK O0Jiee CTapIInuX KJIacCOoB.

JlomyckaeTcsi LEHTPaIM30BaHHOE IPOBEJIEHUE IIKOJIBHOIO J3Tama ¢ [PUMEHEHHEM
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHIA.

Metoauyeckie pEeKOMEHJALMU BKIIOYAIOT: METOJUYECKHE IOAXOJbl K COCTABIICHHUIO
OJIUMIHUAJHBIX 33JaHUKA MIKOJIBHOTO W MYHHUUUIAJIBHOTO JTaloOB OJUMMIIMAJbI; MPUHIHUIIBI
(GbopMUPOBaHUS KOMILJIEKTOB OJMMIINAJHBIX 3a/laHuil; HE0OXOJIMMOE MaTepHaIbHO-TEXHUYECKOE
oOecrieueHre [UIsl BBIMOJHEHUS OJMMIIMATHBIX 3aJaHUll; MepeyeHb CIPABOYHBIX MaTepUaloB,
CPEICTB CBSA3M M DJIEKTPOHHO-BBIYMCIUTEIBHON TEXHUKH, PAa3pELICHHBIX K HCIOJIB30BAHUIO BO
BpeMsI IPOBEJICHUS OJTUMITNA/Ibl; KPUTEPUU U METOJUKY OLEHUBAHUS BBITIOJHEHHBIX OJMMIIHAIHBIX

3aJaHHH, MNEpCUCHb PCKOMCHAYCMbBIX UCTOYHUKOB JISI TIOATOTOBKH MIKOJIBHUKOB K OJIMMITUAAC.
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I[OHO.HHI/ITCHBHYIO I/IH(bOpMaLII/HO o npeACTaBJICHHBIM MCTOAUYCCKUM MaTCpUalaM MOKHO
MOJYYWTh [0 BJIEKTPOHHOM IMouTe, oOpaTuBIIMChL MO azpecy. Valera-valera-63@mail.ru B
HEHTPAIBHYIO MPEJAMETHO-METOINYECKYI0 KOMUCCHIO BCEPOCCUICKOM OMMITHAIbI IIKOJILHUKOB 110

dusuke.

1. Ipunuunel GopMUPOBAHNS KOMILUIEKTOB OJMMIIMAIHBIX 3aJaHU U METOIMYECKHUE
MOAXO0/bI K COCTABJIEHUIO 32JaHUIl IKOJbHOI0 3TANa 0JIUMIHAABI

1.1. lTpunuunsl popMUPOBaAHUS KOMILJIEKTOB OJTMMITHATHBIX 3aIaHUI

B KOMIUIEKT OJMMNOMAIHBIX 33aJaHUN TEOPETUUECKOTO Typa OJUMIMALALI O KaXIOu
BO3pAacTHOM TpyIIe (K1accy) BXOAAT:

— OJaHK 3aJaHMUIL;

— 0JaHK OTBETOB;

— KpUTEPHUH U METOJMKA OLICHUBAHUSI BHIITOJHEHHBIX OJMMITHAIHBIX 3aJaHU.

IIpu cocraBieHun 3agaHuil, OJIAHKOB OTBETOB, KPUTEPUEB U METOAMKU OLIEHUBAHUS
BBITTOJIHEHHBIX OJMMITMAJIHBIX 3a/laHuil HEO0OXOIMMO COOJIOJAaTh E€IWHBIA CTHIb O(OPMIICHHUS.
PexoMenayemMble TEXHHUECKHE TTapaMeTpbl 0POPMIICHHUS MAaTEPUATIOB:

— pa3mep Oymaru (popmar nucra) — A4;

— pa3mep MoJei CTpaHull: MpaBoe — 1 ¢M, BEpXHEE U HIKHEE — 2 MM, JIEBOE — 3 CM;

— pa3mep KOJOHTUTYJIOB — 1,25 cwMm;

— OTCTYH mepBoil cTpoku ab3ama — 1,25 cm;

— pa3Mep MeXCTPOYHOro MHTepBaia — 1,5;

— pa3mep mpudra — Keriab He MeHee 12;

— tun mpudTa — Times New Roman;

— BBIPAaBHHMBAHUE — I10 ITUPUHE;

— HyMepalus CTpaHMIl: CTPAaHUIbl JOJDKHBI ObITh MPOHYMEPOBAaHbI apaOCKUMU LHU(paMu B
LEHTpe HIWKHEH dYacTh Jucta 0e3 TOYKM C COOJIOJEHHEM CKBO3HON HyMepaluu KO BCEMY
JIOKYMEHTY;

— TUTYJBHBIA JIUCT JIOJKEH OBITh BKJIIOYEH B OOIIYI0 HyMEpalUIO CTPAaHHUIl OJIaHKa OTBETOB,
HOMED CTPAHULIBI HA TUTYJILHOM JIUCTE HE CTAaBUTCH,

— PHUCYHKH M M300pakeHHUs JOJIKHBI OBITh XOPOIIEro pa3pelieHus (KauyecTBa) U B IIBETE, €ClIU
JAaHHOE yCTIOBHE SBIISCTCS MPUHIIMITAATBLHBIM U HEOOXOAUMBIM JJIsl BBITIOJTHEHHUSI 3a/1aHU;

— TabIMLbl U CXEMbI JIOJDKHBI OBITh YETKO O0O3HAUEHBI, CIPYNIHUPOBAHBl U PALUOHAIBHO
pa3MeIIeHbl OTHOCUTEIBHO TaPAMETPOB CTPAHMIIBI.

brnanku 0TBETOB HE JOJKHBI COIEpKATh CBEICHHI, KOTOPhIE MOTYT PAaCKPBITh COJIEpPKaHUE

3aJaHuH.
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[Tpu pa3paboTke OIaHKOB OTBETOB HEOOXOAMMO YUUTHIBATH CIEAYIOIIEE:

— TEepBBINA JIUCT OJaHKA OTBETOB — TUTYJbHBIA. Ha TUTYIBHOM JIMCTE MOJKHA COIEPIKATHCS
crnenyromas uHGpopManys: ykazaHue 3Tana OJIMMIUaAb! (IIKOJIBHBIA, MyHUIIUTIATBHBIN); TEKYITHI
yueOHBI TOA; MoJie, OTBEACHHOE MOJA KOA/IU(pP y4yacTHUKA; CTPOKHU IS 3alOIHEHHS JaHHBIX
yuactHukoM (D.1.0., knacc, noiHoe HaMMEeHOBaHUE 00pa30BaTEIbHOM OpraHU3aIim);

— BTOpPOH M MOCJIEAYIONINE JIUCTHI COJEPXKaT MoJie, OTBEACHHOE MO KOJ/mHUdp y4acTHUKA;
yKazaHue HOMepa 3a/laHusl; TMOJe JUIsl BHIIOJHEHHs 3a/laHusl YYaCTHUKOM (pa3MHOBAHHBIN JIKCT,
TabnuIa, cxema, pUCyHOK, U T.1.); MAaKCUMaJIbHBIA 0aJll, KOTOPBI MOXKET MOJYYUTh YYaCTHHUK 32
€ro BBINIOJHEHHE; IOJIE JJIS BBICTABJICHUS (PaKTUUECKH HAOpaHHBIX OayuIoB; MOJE ISl MOAIHUCH
YJIEHOB JKIOPH.

1.2. Meroauyeckne MOAXOAbI K COCTABJEHHI0 3aJaHUIl TeopeTHYecKOro Typa
IIKOJILHOTO 3TANa OJTMMITNAbI

3ajaHus TEOPETHYECKOro Typa OJMMIIMAIbl COCTOAT U3 3aJad, TeMaTHKa KOTOPBIX
COOTBETCTBYET pazzaenam ¢usuku cornacHo [Ipunoxenuto 4.

MuHuMaIbHBIA YPOBEHb TPEOOBAHMI K 32IaHUSIM TEOPeTHYECKOro Typa

JUis TeOpeTH4ecKoro Typa MIKOJBHOIO 3Tama OJUMIMNAAbl MPEIMETHO-METOANYECKUM
KOMHUCCHSIM HEOOXOIUMO pa3paboTaTh 3aJaHusi, COJEp)KallllMe YWUCIO 33aJady, yKa3aHHOE B

HH)KGHpHBGI[éHHOﬁ Ta6J'II/II_IC. Ha ux peHICHUC YUACTHUK MOXKCET 3aTPATUTh BPEMsI, YKA3dHHOC B 9TOM

JKe Ta0JuLe.
7 xiyacc 4 3amaun 90 munyT
8 Ki1acc 4 3agaun 90 MUHYT
9 kiacc 4 3agaun 120 munyT
10 xnacc 5 3amau 150 munyT
11 kmacc 5 3agmau 150 munyT

3aaHusl TEOPETUYECKOTO Typa IIKOJIBHOTO dTara OJIMMITHAABI JOHKHBI OBITh pa3padOTaHbI
OTJIENBHO JJIA KaXKJI0TO Kiacca (Tapasiien).

B 3amanus Henb3s BKIIOYATh 33Ja4d [0 pasfenaM (HU3UKU, HE U3YYEHHBIM B
COOTBETCTBYIOIIEM KIIACCe K MOMEHTY MpOoBeeHHs onumnuas (cM. [lpunoxkenue 2);

3agaHus OJUMITAAILI JOJDKHBI OBITh Pa3IMYHON CIOKHOCTH IS TOTO, YTOOBI, C OJHOMU
CTOPOHBI, IPEAOCTABUTH MPAKTUYCCKU KAXKIAOMY €€ YHAaCTHUKY BO3SMOXHOCTD BBEIIIOJTHUTH Haubomnee
IpOCThble M3 HHUX, C JPYroil CTOpOHBI, JOCTHYb OJHOM W3 OCHOBHBIX L€JeH ONMMIHAIbl —
orpeneneHus Hambosee CIOCOOHBIX YYacTHHMKOB. JKemarenbHO, 4TOOBI C TEpPBBIM 33/aHUEM
YCIIEIIHO CHPAaBISIUCh OKOoo 70% yd4acTHHUKOB, CO BTOPHIM M TpeTbUM — okoio 50%, a c

MOCJICAHUMU — JTYUIINEC U3 YYaCTHUKOB OJMMIIUA/IbI.
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BaxHo cobmoaTh TeMaTudeckoe pazHooOpasue 3a1aHui.

IlenecooOpa3Ho, 4YTOOBI TeMmaTHKa 3aJaHul OblIa Pa3HOOOpPA3HOM, IO BO3MOXKHOCTH
OXBaTBIBAIOLIEH BCE MPONUJIEHHBIE Pa3/ieibl IKOJIbHOW (PU3UKH.

B 3apaHus 1OJDKHBI BKIIOYAThCS 337a4d, UMEIOLIUE PUBJIEKATEIbHBIE, 3aIIOMUHAIOLINECS
(OpMyYITHPOBKH.

@opMyIUPOBKH 3a4ad JOJDKHBI OBITh KOPPEKTHBIMM, YETKMMM W HOHATHBIMU JJISt
YYaCTHUKOB. 3aJaHusl HE JTOJDKHBI JOIYCKaTh HEOJHO3HAYHOCTH TPAKTOBKU YCIOBMi. 3alaHus HE
JIOJIKHBI BKJIFOUATh TEPMUHBI U TIOHATHUS, HE 3HAKOMbIE YUaIllUMCs JaHHOW BO3PACTHON KaTE€rOpHH.

XKenatenpHo, YTOOBI KaX/1asi U3 3a7a4y OLIEHUBAIACH UCXO/S M3 OJMHAKOBOTO YHCia OaioB
1 OBLIO N3BECTHO, MAKCUMAJIBHO BO3MOXKHOE YMCJI0 OAJUIOB 3a Typ B LIEJIOM.

3amaHusl HE JIOJDKHBI HOCHUTB XapakTep OOBIYHOW KOHTPOJIBbHOH paboThl MO pasiIvuyHbIM
paszenaM HIKOJIbHOM IPOrpPaMMBI.

XKenarenbHo Hanmuuue XOTs Obl OJHOM 3aJayu, BBIABISIOLIEH CKIOHHOCTh K Hay4qHOU
JESATEIIBHOCTH U BBICOKMH YPOBEHb UHTEIUIEKTYaIbHOTO PA3BUTUS YYaCTHUKOB.

Henonyctumo Hanuuue 3aJaHuil, IPOTUBOPEYAILNX [IPABOBBIM, 3TUYECKUM, SICTETHUECKUM,
PEJIMTHO3HBIM HOpMaM, IEMOHCTPUPYIOLIMX aMOpallbHbIE, IPOTUBOIIPABHBIE MOJIEIH MTOBEACHUS U
T.I1.

3aaHusl OJIMMIIMAJbI HE JIOJKHBI COCTABIIATHCS HAa OCHOBE OJIHOTO MCTOYHHKA, C LIEJIBIO
YMEHBILIEHUSI PUCKA 3HAKOMCTBA OJHOIO WJIM HECKOJIBKHX €€ YYaCTHUKOB CO BCEMHM 3aJadyaMy,
BKJIIOUEHHBIMH B BapuaHT. JKesnarenbHO MCIONIB30BAHME PA3JIMYHBIX UCTOYHMKOB, HEU3BECTHBIX
y4aCTHUKAM OJIMMITHAbI, JINOO BKIIFOYEHNE B BapHAHTHI HOBBIX 3a/1a4.

B 3amanus qo1s yyaniuxcst 7 KjIaccoB, BIEPBbIE YUACTBYIOUIUX B OJIMMIIMAJIAX, KEJIATEIbHO
BKJIIOUATh 33/a4H, He TPeOyIOIIKe CIOKHBIX (MHOTOCTYIIEHYAThIX) MaTEMaTHUECKUX BBIKJIAIOK.

IIpu pa3paboTke KpuUTEpHEB U METOJMKHU OLIEHWBAHUS BBINOJHEHHBIX OJMMITUAJIHBIX
3a/laHuil BaXKHO PYKOBOJICTBOBAThCS CIIECAYIOIIUMU TPEOOBaHUSIMMU:

— TOJHOTa (JocTaTO4YHAs JeTalu3alus) ONUCAHWUSA KPUTEpPUEB W METOJUKU OLICHWBAHUS
BBIMIOJTHEHHBIX OJIMMITMAHBIX 3aJaHUI U HAUKCIIeHHsI 0alIoB;

— IMOHATHOCTB, MOJHOLICHHOCTL U OJHO3HAYHOCTh NPUBCACHHBIX NHAUKATOPOB OLICHUBAHUS.
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2. Ipunuunsl GopMUPOBAHMS KOMILIEKTOB OJTMMIHUAIHBIX 32/IaHMIl M MeTOAHYEeCKHe
MOAXO/IbI K COCTABJICHHUIO 32/IaHHI MYHHIMIIAJILHOIO0 3TANa 0JIMMIINA/bI

OcHOBHBIE NPUHLMIIBL  (OPMHUPOBAHHUA  KOMIUIEKTOB  OJMMIIMAJHBIX  3aJaHUi U
METOJMYECKHE MOAXOAbl K COCTaBICHUIO 33JaHMM MYHHUIMIAJIBHOTO 3Tala OJUMIINAJbI
COOTBETCTBYIOT aHAJIOTUYHBIM MPUHLIMIAM U MOAXOAAM LIKOJIBHOIO 3Tamna, NPUBEAEHHBIM B II. 1.
IpU 3TOM CJELyeT YYUThIBaTh pAJ OTIMUYMI. B 3amaHMe MyHHIMIAIBHOIO 3Tana peKOMEHyeTcs
BKJIIOYEHHE OJJHOM ICEBJOIKCIEPUMEHTAIBHON MITH SKCIIEpUMEHTaIbHOM 3a1a4n. [Ipeanonaraercs,
4TO OJKCIEpUMEHTAlbHAs 3ajJada COIEPXKUT THpocTeiiliee o0opynoBaHHE, a B IICEBJO-
OKCIEPUMEHTAIBHBIX — MPHUBOAATCA TaOIUIBI C SKCIEPUMEHTAIbHBIMU JaHHBIMH M OIMCaHHE
skcniepumenTa (cM. [punoxenue 1).

IIpenMeTHO-METOAMUYECKUM KOMUCCHSIM HEOOXOAUMO pa3padoTaTh 3a/laHUsl, COCTOSIINE U3
YeThIpex 3a7au JJs ydamuxcst 7 U 8 KJIaccoB, U MATH 3aj1ad juid ydamuxcs 9-11 knaccoB, npuuém
pPEKOMEHAYETCS OJHY 3aJauy JAeJaTh [ICEBJI0IKCIEPUMEHTAIbHON WM SKCIIEPUMEHTAIILHOM.

3a1aHusg TEOPETUYECKOr0 Typa MYHHMLUIAIBHOIO 3Tala OJMMIIMAAbl JOJKHBI OBITH

pa3palboTaHbl OTJENBHO TS KaXI0T0 Kiacca (mapasienn).

3. Heo0xoguMoe MaTepuHaIbHO-TEXHHUYECKOEe ofOecrieyeHHe [JIsl  BBINOJHEHHUS
OJIMMITHATHBIX 32aHUH MIKOJIBHOT0 YTANA OJIMMITUAIBI

Jlnst  TpoOBeACHUS BCEX MEPONPUATHI OJMMIIMAAbI HEOO0XOJuMa COOTBETCTBYHOIIAS
MatepHualibHas 6a3a, KOTopasi BKIIFOYAeT B ce0sl DJIEMEHTBI JUIsl IPOBEICHUS TEOPETHUECKOTO Typa.

XKenarenpHO 00€CEYNTh YYACTHUKOB PyYKAMH C YEPHUJIAMH OJIHOTO, YCTAHOBJICHHOTO

OPraHU3aTOpPOM LIBETA, JMHEHKAMHU.

4. HeoOxoguMoe MaTepuaJbHO-TEXHHYECKOe o0ecreyeHHe /Jsi  BbINOJHEHHUS
OJTMMITUATHBIX 32IaHUH MYHHMIMTIAJBHOTO0 3TAaNa 0JIMMITHAbI

I[J'ISI HpOBGI[GHI/ISI BCEX MCpOHpI/IHTI/Iﬁ OJIMMITHAAbI H606XOZ[I/IMa COOTBGTCTBYIOHIEUI
MaTepuanbHas 0a3a, KOTopas BKIIOUaeT B ceOs dIEMEHTHI JUIsl IPOBEACHHS OJHOTO Typa B XOJeE,
KOTOPOr0 y4yalluMCs HapsiAy C TEOpPeTHUYECKUMHU 3aJa4yaMH PEKOMEHJIYeTCsl [1aBaTb OJHY
MICEBJ0IKCIIEPUMEHTAIIBHYIO MM SKCIEPUMEHTAIbHYIO 33J1a4y C MPOCTEUIIUM 000pyI0BaHHEM.

KenaTenpbHO O0OECNEYNTh YYAaCTHUKOB PYYKaMH C YEPHUJIAMHU OJHOTO, yYCTaHOBJIEHHOTO

OpTraHHu3aToOpOM IBCTA, JIMHEHKaMHU.
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5. IlepeyeHb CHPaBOYHBIX MaTepHAJIOB, CPeICTB CBS3M U  JJIEKTPOHHO-
BbIYMCJIUTEJIbHOH TEeXHHKH, Pa3pelleHHbIX K HCHOJb30BAHMIK) BO BpeMs TMPOBeIeHUs!
OJIUMIIMA/bI

[Ipu BBITTONTHEHUH 33JIaHUN TEOPETUUECKOTO Typa OJUMITUA]IBI JOMYCKACTCS UCIIOIb30BAHUE
TOJIBKO HEMIPOrPaMMUPYEMBIX KaJbKYJISATOPOB.

3anperiaercs M0Jb30BaThCs IPUHECEHHBIMU € COO0M CpeCTBaMU CBSI3U.

6. Kpurepun u MeToAMKAa OLlCHMBAHUS BbINOJTHEHHBIX OJIUMITHAAHBIX 3a1aHUH

Cucrtema ¥ METOJIMKA OLICHUBAHUS OJIMMIMATHBIX 33JaHUH JJOJKHA MO3BOJIATH OOBEKTUBHO
BBISIBUTH pPEabHbI YPOBEHD ITOATOTOBKH YYaCTHUKOB OJIMMITHABI.

C ywerom »3TOro, mpu pa3paboTKe METOAMKH OLICHMBAaHUS OJIMMIMAJIHBIX 3aJaHUH
IIPEIMETHO-METOINYECKUM KOMHUCCUAM PEKOMEH1YETCS:

He nomyckaercs Hauucienue mrpadHbIX OalloB 3a BBIIOJHEHHOE 3ajaHue. Takum
00pa3oM OIIEHKa BBINOJIHEHUSI YYACTHUKOM JH0O0r0 3aJjaHusl He MOKeT ObITh OTPHUIATeIbHOM, a
MHUHHMMaJbHAas OLIEHKA 32 BBIIIOJHEHHE OTAEIBHO B34TOr0 3aJjaHus paBHa 0 6aJi10B.

Ha omumnmane nomkHa wucnoib3oBaThes 10-OamnpHas ImIkama: Kaxkaas 3aaada, BHE
3aBUCUMOCTH OT YpPOBHS €€ CIIOKHOCTH, OLIEHUBAeTcs LeabiM yuciaoM OamioB ot 0 mgo 10. Uror
MOJIBOAMTCS 110 cyMMe 0ajuioB, HAaOpaHHBIX Y4aCTHUKOM.

OcCHOBHEBIE IMIPUHIUIIBI OICHUBAHUS IIPUBCACHLI B Ta6n1/1ue.

Bannw IpasunvrHocmo (owubounocmsy) pewieHus
10 [TomHOE BepHOE pelieHne
7-9 Bepnoe pemienne. VmeroTcss HeOONbIIME HEMNOYETHl, B IIEJIOM HE BIIUSIOINIME Ha

peUICHuC. Z[OHYH_ICHH apI/I(I)MCTI/I‘{eCKI/Ie OI_HI/I6KI/I, HC BJIIMAIOIIHNEC HA 3HAK OTBECTA

5-7 3az[aqa peuieHa 4aCTU4IHO, UJIN JaHbl OTBCTHI HE HAa BCC BOIIPOCHI

3-5 Pemenue comepxut npobensl B 000CHOBAHUSIX, TPUBEJEHBI HE BCE HEOOXOIUMBIE IS

pEILIEHUs] ypaBHEHUS

1-2 PaccMoTpenbl OTAenbHBIE BaKHbIE CIydad MpPH OTCYTCTBUM pelIeHHs] (WiId Mpu

OLIMOO0YHOM PELICHUHN)

0 Pemenne HeBepHOE, IPOJABUIKEHNS OTCYTCTBYIOT

0 Pemenne oTcyTcTBYET

B MeromMueckux = peKOMEHJAUMAX IO  NPOBEICHUIO  OJIMMIIMAABI  CIEAYET
pOMH(OPMUPOBATH KIOPH O TOM, YTO:

a) Mr000e mpaBuwIIbHOE perieHue oueHuBaercs B 10 6amnoB. Heponmyctumo cHsTHe OayioB 3a

TO, YTO pEUIEHWE CIMIIKOM JUIMHHOE, WM 3a TO, YTO PEIICHHWE IIKOJIbHUKA OTJIIMYAETCS OT

MNPUBCACHHOI'0O B MCTOANYCCKUX pa3pa60TKax Wi OT ApYrux pemeHHﬁ, HU3BCCTHBIX KIOPH; IIPU
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NpoBEpKe pabOThl BAKHO BHUKHYTH B JIOTHKY PAacCYKICHHI YYaCTHHKA, OIICHUBACTCS CTEICHb €€
MPABHJIBHOCTH U TIOJTHOTHI;

0) YepHOBHUKH PabOT HE IPOBEPSIOTCS;

B) €CJIM YYAaCTHUK OJMMITHA]IbI MIPUBOJUT J[BA PEIICHUS, TPUBOSAIIMX K Pa3HBIM OTBETaM, TO
npoBepsieTcsi Xyamee. Hamuuue AByX pa3HbBIX PEUICHHH CBHUICTEIBCTBYET O TOM, YTO YYEHUK HE
CMOT BBIOpATh aJICKBATHYIO MOJICh PACCMATPHUBAEMOTO SIBJICHHSI,

I') OJMMIIMAIHAs PaboTa HE SIBJIETCS KOHTPOJIBHOW pabdOTOW y4acTHUKA, MOITOMY JHOOBIC
UCTIpaBJICHUs] B paboTe, B TOM YHCIIE 3aUe€PKUBAHNE pPaHEe HAIMMCAHHOTO TEKCTa, C MOCIEAYIOIINUM
SBHBIM YKa3aHHUEM Ha OTMEHY 3au€pKHYTOro, HE SIBIISIOTCS OCHOBAaHUEM JUIsl CHATHS OaJUIOB;
HEJOIMYCTUMO CHSITHE OaJIJIOB B paboTe 32 HEAKKYPATHOCTh 3aIVCH PEIICHUH TIPU €€ BBIITOJIHCHUH;

1) OaJuTbl HE BBICTABISIIOTCS «3a CTapaHUE YYaCTHHKa», B TOM YHUCIIC 3a 3aluch B pabore
00JBIIOTO TI0 00BbEMY TEKCTa, HE COACPIKAIIETO IPOABMKCHHI B PEIICHUH 3a1a4H;

€) B IpOrpaMMe OJIMMITMAJAbI B 0053aTEJILHOM TIOPSIKE JO0JDKHA OBITh IPEIyCMOTPEHA
AT,

) B IpOrpaMMe OJIMMIHAJI HYXHO MPEAYCMOTPETh CHOCOO TOBEICHHS JIO YYaCTHHUKOB
OJIMMITHAIBI ABTOPCKOTO PCHUS 3aJIaHUH;

3) TpU pacrpeieCHUN AUIIOMOB MMOOEAUTENeH U MPU3EPOB OJIMMITUAIBI HY)KHO UCXOJUTH, B
NEPBYI0 OdYepenb, W3 4HCIa YJacTHHKOB. [IpomeHT HaOpaHHBIX OAJJIOB OT MaKCUMAJIbHO

BO3MOJXHOT'O YYUTBIBACTCA, HAUUHAA C PCTUOHAJIBHOI'O JTalla.

7. UuTepHeT-pecypcsl

1. https://os.mipt.ru CeteBas onmumnuaaHas mkoia «dusrex peruonam» (7-11 kmaccer).

2. https://4ijso.ru/ Caiit mIsi KaHAWIATOB HAa MEKIYHAPOJHYH €CTECTBEHHOHAYYHYIO
onummuany roHropos (1JSO).

3. http://www.4ipho.ru/. CaiiT MOATOTOBKM HAIMOHAJIBHBIX KOMaHI MO (u3uke H 10

C€CTCCTBCHHBIM HayKaM K MCKAYHAPOAHBIM OJIMMITHA/IaM.

4. http://potential.org.ru. XXypuan «IloTeHuan.

. http://kvant.mccme.ru. XXypuan «Kauty.

. http://olymp74.ru. Onumnuaner Yensounckou odmactu (OMJII 31).

. http://vsesib.nsesc.ru/phys.html. Oxumnuans: o ¢puzuke HI'Y.

5
6
7. http://physolymp.spb.ru. Oaummuans o ¢pusrke Cankr-IletepOypra.
8
9

. http://genphys.phys.msu.ru/ol/. Onummuanst mo pusuke MI'Y.
10. mephi.ru/schoolkids/olimpiads/. Onummuans: o ¢pusnke HUSAY MUDU.

11. http://mosphys.olimpiada.ru/. MockoBckast oTuMITHa I MIKOJILHUKOB 1O (PHU3HKE.

12. http://edu-homelab.ru. Caiit  onummuagnoi mmkoasl npu MODPTU  mno  kypey

«QKcnepuMeHTaIbHas PU3NKay.
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IIpunoxenne 1
IIpumepsl 3ajaHHii MYHHIIUTIIAJILHOTO 3TANA OJTUMIINA/bI
7 KIIACC
3apnaua 3 (aérkas). Kectb, a He KopoOouka. B pacnopsbkenun skcnepumeHTaTopa [roka
OKa3aJICsl TOHKUM KBaJApaTHBIN JIUCT KECTH Maccoi Mo = 512 r ¢ anuHoit cropons! L = 80 cm. ok
BbIpE3aJl U3 HEr0 HECKOJIbKO KBAJAPAaTHBIX 3arOTOBOK C JAJIMHOM cTOpoHBI & = 10 cM u caenan u3 HUX
MoJIble KYOUKH, U3 KOTOPBIX 3aT€M COCTABHJI OJIUH OOJBIION KyO C IJTMHONW CTOPOHHI 28.
Ompenenure:
1) Kakoe MakCHMaJIbHOE YUCIIO MaJICHBKUX KYOUKOB MOYXHO M3TOTOBUTH?
2) Maccy M Gombiioro kyoa.
Bosmooicnoe pewenue u kpumepuu oyenueaHus:

W3 naHHOrO nucTa KECTH MOXHO BBIpE3aTh 8 PSAAOB MO 8 KBAApaTOB 3aJJaHHOTO pa3Mepa

B KakaoM. Beero 64 3aroroBku. 1 6amn
N 512
Macca kaxoii 3aroToBku M =——=38r. 1 6ann
Ky6uxk 6yzner coctosiTe U3 6 rpanei 2 Gamna
Macca kybuka m=6m, =48r. 1 6ann

3HAYMT, BCEro MOKHO OyaeT u3roroButh 10 kyOukoB (4 kBajgpara octanyrcs) 2 6amra
Ky6 Oyner coctosith 3 2x2x 2 =8 KyOUKOB. 2 Gamna

Macca 6oab1oro kyéa M =8m=384r. 1 Gamn

3agauya 4 (nmcespodxcmepumenT). Mmem o0bembl. DkcrniepuMeHTaTop ITIIOK B3 MEH3YDKY,
YaCTUYHO 3aII0JHEHHYIO BOJIOM, M MOCTaBUIJ €€ MOJ KpaH, U3 KOTOPOTo €XECEKYyHJHO Majaajio Io
OJIHOH Karuie BoJibl. 3aTe€M OH Hauaid (PUKCHUpPOBaTh U3MEHEHHE 00BbEMA COAEPKUMOIro MEH3ypku V

oT BpeMeHH {. Pe3ynbraThl n3MepeHuii oH 3aHéc B Tabnuiry (Tads. 1).

t,c 12 18 26 32 38 42 46 52 58
V, cm® 42 46 52 58 62 66 68 74 78
3adanus

1. Tloctpoiite rpadux 3aBucumoctu V ot t.
Hcnonb3yst mocTpoeHHBIN rpad K, ONpeaeInuTe:
2. 00BEM BOMIBI, KOTOPBIH OBIIT B MEH3YpKE N3HAYAIBHO;
3. 00BEM OIHOH KaIllu;

4. 00BEM BOABI, KOTOPBIN Oy/IeT B MEH3YpKE CIYCTSI 2 MUHYTBI.
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Ilpumeuanue: cuutaiite, 9T0 00OBEMBI KamelleK BOJbI OJMHAKOBHIC, a OTCYET BPEMEHH BEAETCS C

TOTO MOMEHTA, KaK MEH3ypKa Obljla TOCTaBJIeHA MO KpaH.

8 KIIACC
3apaua 4 (mceBaodkcnepuMeHnT). JIluHamomerp. Yuenuna 8 Kiacca
BBINOJTHSIIA IKCIEPUMEHTAIHHOE 3aJjaHKe o UCCIICIOBAaHHIO
BBITQJIKUBAIOIICH CHIIBI pa3IMYHBIX JKUAKocTei. [lyis sToro ona B3suia
HWIMHAPHUYCCKUHN COCY/T M HAJIWJIA B HETO JIBE HECMEIIUBAIOIINECS YKUIKOCTH
IUIOTHOCTSIMU p1 | P2 U Bicotamu h1 u hz coorBerctBenno. [locne atoro ona
B3sUla JIMHAMOMETp, TOJBECHIa K HEMY METa/UTMYecKOoe Telo W Havala
MEIJICHHO OITyCKaTh €ro B COCYJ C KHIKOCTSAMHU. B Tabmuily oHa BHOCHIIA
NoKa3aHus JuHamMoMeTpa F B 3aBHCHMOCTH OT TJyOMHBI MOrpykeHus h
MeTaJmaeckoro Tena. Onpenenure:
1. Beicotsl xkuakocreit hy u hy.
2. O0BeM METANIMYECKOTO Tea.

3. IITOTHOCTH KUIKOCTEH p1 U 2.

F.H [ 63 |63 |63)|54 |45 |36 |36 |36 36| 33|30

2,7

2,7

2,7

h,em | 55 | 51 | 50 | 49 | 48 | 47 | 46 | 36 | 35 | 34 | 33

32

31

30

Ilpumeyanue. MeTtaninyeckoe TeJO MpeACTaBIseT co0oil Kyouk. OObEM METAIIIMYECKOTO KyOuKa

MaJl IO CPaBHEHHIO ¢ 00BEMOM COCY/d, MOATOMY IpPHU €ro MOrPYKEHUU B KHUAKOCTU BBICOTHI UX

ypOBHGfI He m3MensaroTcs. [logsec AUHaAMOMCETpa CYUTAaTb HCBECOMbBIM U HpeHe6pe)KI/IMO MaJibIM I10

CpaBHEHHIO C pa3MepaMu MeTajuindeckoro kyouka. [Ipunare koadduuuent g = 10 H/kr.

9 KJIACC

3agaua 1 (cpeaneii caoxHocTn). Yactuunblii rpaduk. Ha pucynke npuBenéH rpaduk

3aBHCHMMOCTH IIPOCKIIMH YCKOPECHHUSA dx OT BpEMCHHU t 1719 9acTHUIBI C MOMEHTa Hadaja Ha6J'IIO)IeHI/IH

0 MOMeHTa €€ OCTaHOBKM. OIpenennuTe MaKCUMalbHYI0 CKOPOCTb Umax YacCTHIIBI U MIYTh S

IIPOWICHHBIN el 3a 15 C.

a,, m/c*

Bozmoorcnoe peuilerHue:
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B moment t=15 c uactuma nokHa OCTaHOBUTHCA. K 3TOMYy MOMEHTY €€ CKOpPOCTh
u3MeHuTcs Ha Av = —10 m/c (BenmuumHa Av mpomopUMOHANBHA IUIOmaau moj rpadukom a(t)).
3Ha4YMT HavaabHas CKOpocTh vo = 10 m/c. Temeps MOKHO ITOCTPOUTH IMOJHOLEHHBIN rpaduk v(t).

MaxkcumanbHast CKOpOCTb YaCTHIIBI Oy/1eT B MOMEHT t = 5 ¢: vmax = 20 M/c.

[TyTh mpoiiIeHHBII YaCTUIICH COOTBETCTBYET ILIOMIAAH o rpadukom o(t): =175 m.

v, M/cC
20
101
{,c
0 5 10 15

-101

-20
Kpumepuu oyenusanus:
1) HaiineHo u3MeHEeHHE CKOPOCTH 33 BCE BPEeMsl IBUIKCHHUSI 2 Gama
2) Haiinena HavanbHas CKOPOCTh 1 Gamn
3) IlocTpoeH MpaBHIBHBIH, «KYIbTYPHBIN» Tpaduk o(t) 4 6amna

Bmecro rpaduka Moryr  OBITH  HCIOJIB30BaHBI
YpaBHCHUA ABHUXKCHUSA U CKOPOCTU IJId ABYX Y4YaCTKOB
PaBHOYCKOPEHHOTrO JiBHKeHus (mo 1 dayury 3a xaxuoe

NpaBUIILHOE YPABHEHHE).

4) HaiiieHa CKOPOCTD Dmax 1 Gamn
5) Haiinen myts S 2 Gamna
11 KJIACC
3agaua 4 (caoxHas). JaekrpoauHamuka. Yactuma ¢ 3apsaom (=1,2 B“ ®
MkKn w wmaccoii m=0,8 Mr ngBmwkercs co ckopocthio » =100 w™/c

B OJHOPOJHOM DJIEKTPOMArHUTHOM Tmoje ¢ wuHAykimued B=1mTn n @———p=

Hanpsbk€HHOCcThI0O E = 0. Ha pucyHke mnoka3aHO HarpaBlieHHE CKOPOCTH q,m v
YacTHIBI U B PACCMATPUBAEMBI MOMEHT BpeMeHHU. Bektop B NEPIEHMKYIIAPEH U U HANIPABJIEH OT
Hac. OnMcaHue CUTyalluu CHEJIAHO OTHOCHUTEIBHO HEKOTOPOW HMHEPIHUAIBHOM CHCTEMBI OTCYETA.
IlepeinémM B Ipyryr0 MHEpPLUAIBHYI0 CUCTEMY OTCYETA, JBHIKYIIYIOCS OTHOCUTEIBHO IIEPBOM CO
CKOPOCTBIO U.

1) OnpesienuTe HampaBleHWE M BEJIMYMHY YCKOPEHHS YaCTULBI G B paccMaTpHMBAEMbIN

MOMEHT BO BTOPOU CUCTEME OTCUETA.
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2) Onpenenure HanpaBlIEHUE W BEIUUYMHY HANPsHKEHHOCTH mons E' BO BTOpOM cucreme

oTCcuYéTa.

Bosmoorcnoe pewenue:

CkopocTH 4acTUIbl MHOTO MEHBIIE CKOPOCTH CBeTa B BaKyyMe, IO3TOMY MOXHO
MOJIb30BAThCS 3aKOHAMHU KIIACCHYECKON MeXaHUKU. V3BeCTHO, UTO Macca W 3apsii MHBApHAHTHBI
k cMeHe CO. Tak kak Mbl iepexoanm u3 ogaoi UCO B apyryto, TO yCKOPEHUE B HEM OyJeT TeM XKe:
a' = d.

B ncxognoit MCO sto yckopenue coobmiaet cuia JlopeHia F = q ( E+0x I§) =(qo x B.

Torma BenmunHa yCKOPEHHS |§'| =F/m=0,15 m/c?.

Hanpaenenuss cuiabl W YCKOpEHHs OIPENENAIOTCA TMpaBWiIoM mpaBoi pyku. C  yuérom
TMOJIOKUTEITFHOTO 3HAKA 3apsijia YaCTUIIBI — B TUIOCKOCTH PUCYHKA MEPIICHIMKYIISIPHO CKOPOCTH BBEPX.

B wHoBOl cucTeMe oOTcuéra yacTHIla B HadajdbHBIE MOMEHT HEIOJBIKHA, IO3TOMY
MarHuTHas COCTABIISIIOIIAs TOJS Ha HEe€ He JACWCTBYET, HO 3aTO MOSBIAETCS CHUJIa CO CTOPOHBI
DIIEKTPUYECKON KOMIIOHEHTHI E'.

Cwuuia, neificTByrolIas Ha yactuily B Hosoit CO, F'=ma’.

Tornma moxynes Hanpstkéanoctn E'=F'/g=vB=0,1 B/m.

Hanpasnenue coBnaaér ¢ HarpaBiIeHUEM YCKOPEHUSI.

Kpumepuu oyenusanus:

1) Vkazano, uto B pa3Hbix MCO yckopeHHe YacTHUIIBI OTHO U TO XKe 1 Gamn
2) IpuBenena dhopmya st Moyist cuiibl JlopeHia 1 Gamn
3) 3anucan BTopoii 3akoH HeroToHa 1 6ann
4) BBIYMCIICHO 3HAYCHUE YCKOPCHUSI 1 6ann
5) IMpaBriIbHO yKa3aHO HANPABJICHHE YCKOPCHUS 1 Gamn
6) Yka3zaHo, 4To B HaYaJbHbIH MOMEHT B HOBOI MICO HeT MarHUTHBIX CHJT 1 Gamn
7) 3anucan BTopoit 3akoH HeroTona B HOBOM ICO 1 6ann
8) [Monyuena Gpopmyia Iuist MOYJIsl BEKTOpA HanpspkeHHocTn E' 1 Gamn
9) Berunciien moxynb HanpsokénHoctn E' B Hooit UCO 1 6ann
10) Vkazano HanmpapjIeHHe BEKTOPA HANPSKEHHOCTH mons E' 1 Gamn

3agaua S (mceBaodkcnepument). Ha Mapce. Yyamumcest OblIo MpeUIOKEHO M3Y4YHTh, KaK Ha
Mapce 3aBUCUT BpeMsl COCKaJIb3bIBaHHsI OpyCKa ¢ HaKJIOHHOW IJIOCKOCTH 0€3 HayallbHOW CKOPOCTH
OT yrjla ee HakjloHa K ropu3onty. /limna miockoctu L = 60 cm, pa3mepsl Opycka maibl IO

CpaBHCHHIO C pasME€paMu ITIJIIOCKOCTH. HaT"II/IKI/I KOHTPOJII BpEMEHHU YCTAHOBJICHBI B CaMOM HaydaJi€ 1
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B CaMOM KOHIIE TUIOCKOCTH (M3MEPSIIOT BpPEMs MPOXOXKICHMS TE€JIOM BCEH IIMHBI IUIOCKOCTH). Jlis

OMMpECACIICHHUA yTIJjla HAKJIOHA IIJIOCKOCTH INKOJbHUKH U3MCPAIN Pa3HOCTb BBICOT H MCXKIOY BEPXHUM

U HUKHHUM KpasiMH IIJIOCKOCTH. Bam AOCTYIIHA Ta6J'II/ILIa C UBMCPCHUAMU ydallUXCs. I/IBBGCTHO, qTo

g=41 m/c2. [Tonp3ysch MpeAJIOKEHHBIMH TAaHHBIMU OTIPEICTTUTE:

1) ko3 urmenT Tpenus Opycka 0 HAKJIIOHHYIO IJIOCKOCTb;

2) HA KaKOH TUIaHETE BBIMOJHSIIN Pa0OTy IIKOJIbHHUKH.

H, cm t,c H, cm t,c H, cm t, ¢ H, cm t,c
6 16 26 20,55 36 10,69
7 17 27 18,03 37 9,69
8 18 E 28 17,00 38 10,14

2
9 . 19 § 29 15,81 39 9,43
10 % 20 :_:i 30 14,15 40 8,68
11 X 21 31 13,96 41 8,78
12 £ 22 32 12,44 42 8,53
13 23 47,54 33 12,53 43 8,05
14 24 31,87 34 11,05 44 8,00
15 25 25,05 35 10,80 45 8,04
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Hpunioxenne 2

IIporpamMmma BcepoCCHIICKOH OJIMMITMAAbI IIKOJBHUKOB 10 (pH3HKe ¢ y4eTOM CPOKOB

IMPOXO0KACHHUA TEM

Kommiektsl

3aI[aHPII>i Pa3JIMUHBIX 3TAllOB OJMMIIMAZ COCTABJIAOTCA 110 MPUHOUITY

«HAKOIINICHHOI'O UTOra» U MOI'yT BKJIFOYATh KaK 3aJa4du, CBA3aHHBIC C pa3aciiaMi IMIKOJBHOI'O Kypca

($u3uKH, KOTOPBIE U3YYAIOTCS B TEKYIIEM T'OAY, TaK U 33Ja4H 110 MPOHACHHBIM paHee pa3/enaMm.

BBII[CJ'IGHHBIG JKEJIITBIM IIBETOM TEMbI HeE CJIeAyeT BKIIKOYATh B 3alaHUA OmmKanen OJIMMIIMAaAbI,

B JTaJIbHEUIIINE — MOKHO.

B cronbue «Mecsiy» yka3plBatoTCsl IpUMEpHbIE CPOKU (KaJleHAAPHBIA MecsIl) MPOX0XKICHUS

TCMBI.

7 KJIACC

Tembl 3aHATHIT OPHEHTHPOBAHBI HA HAN0OJIEe PACIPOCTPAHEHHBIE YUEOHUKH U TIPOTPAMMBI.

1. Iepwimkun A. B. ®usuka-7. — M.: JIpoda.

2. I'pomos C. B., Poguna H. A. ®usuka-7. — M.: [IpocBemenue.

Tema

Mecauy

Ilpumeuanusn

I/ISMepeHI/Ie (bHSH‘IeCKI/IX BCJINYHH. HeHa ACIICHUA.

Enuanner  w3MepeHnii  (QU3WYECKHX — BEITHYHWH.

IlepeBon  emunun; usMepenuid. llorpemHocts

nu3MepeHus (001Ire NOHATHSA)

9

Pacuer IOIrpCUIHOCTHU

norpedyercs TOJIBKO Ha

3aKJIFOYUTCIbHOM JTaIic

oJIMMOHUAILI B 8 Kiacce!

Mexanunueckoe nasuwxkenue. Ilyte. Ilepemernienue.

PaBHomepHoe aBmxkenue. Ckopoctb. Cpenssis

ckopocTh. I'paduku  3aBUCHMOCTEHl  BENMYMH,
onuchIBarOUIMX JBUWXkeHHe. Pabora ¢ rpaduxamu,
B T.4. KyJbTypa mnocrpoeHusi rpapukon. OOuiee
00

CKOpOCTEH  JIIA

IIOHSTHUC OTHOCHUTCIIBHOCTH JABMOKCHUA.

Cnoxxenue TSI, JABWXYHIUXCIA

napauieIbHO

10

1. IIIk0JIbHBIA 3TAIl OJIMMITHAABI

HGO6XO}II/IMO IIpUHUMATh BO BHHUMAaHHUE, qTo
IIKOJIbHUKH

(duznka) HE 3HAKOMBI C MOHSATHEM MPOEKIUU (ITO
Tema Havana 9 kiacca)

(MartemaTrka) NIKOJbHUKA HE 3HAIOT KOPHU H

TPUTOHOMCTPHIO

10

O0Bem. Macca. [TimotHOCTE. CMECH U CIUIABEI

11

Ecnm BTOpO# 3Tam B nexadpe,

TO MOXXHO BKJIKOYATb 9Ty TCMY
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No Tema Mecay Ilpumeuanusn
1. MyHMUOMNAJbHBIHA 3TaN OJIUMIHNAbI 11-12
Maremaruka!  IlkonbHMKM  yMEHOT  pemaTh
JUHEIHbIE YpaBHEHMS, 3HAIOT MPU3HAKU PaBEHCTBA
TPEYTOJIbHUKOB, AapaIeIbHOCTh IPSAMBIX
4 | Unepuwms. BzaumoneiictBue ten. Cuibl B mpupone | 12-1
(TsDKecTH, ympyroct, TpeHus). 3akoH [yka.
CrnoxeHue napamienbHbIX CHII. PaBHOIEHCTBYIOIIAs
2. PeruoHajbHBIi 3TaN OJUMIHUAIBI. 1 Ha 3KCIEPUMEHTAIBHOM
Ouaunmnuana MakcseJuia Type yMeThb MHOJb30BATHCH:
JIMHEUKOH, CEKYHJIOMEPOM,
MEPHBIM LIMIMHAPOM, BECAMHU
5 | Mexanuveckas pabota i cwi, HampaBieHHbIX | 1(4) | OcHOBHbIC TIOHATHSI.
BJI0JIb NI€PEMEIIEHUS, MOILIHOCTh, SHEPTHSL. Bbruucnenne paboTbl  yepe3
I'paduku 3aBUCUMOCTH CHIIBI OT TEPEMEIICHHS | wiomaab 1moa  rpaduKamu
MOIITHOCTH OT BPEMEHHU HepeMeIleHHs] U MOLTHOCTH
6 | [Ipocteie MexaHu3Mbl, OJIOK, perdar. MomeHT cuibl. | 3 (5)
[IpaBua0 MOMEHTOB (A CUJI, JIeKALIMX B OJHOM
IJIOCKOCTH, ¥ HAIPaBJIEHHBIX BJIOJIb MapajlielbHbIX
npsiMbIX). 3os0Toe npaBuio Mmexanuku. KIT/{
7 | JaBnenue 4 (1)
8 | OcHOBBI TUAPOCTATUKH. 3aKkoH IMackamst. | 4 (2)
ATtmocdepHoe pasieHue. ['mapaBiauueckuil mpecc.
Coobmatomuecss  cocyabl. 3akoH  ApxuMena.
[InaBanue ten. Bo3nyxomnnaBanue
4. 3aKIr04uTeNbHBIN ran OJIUMITNABI 4 Ha JIKCIEPHUMEHTAIBHOM
MakcseJia. Type YMeThb I10JIb30BAThCH:

! 3gece u nanee MOXeT MOTPEeOOBATHCS YMEHHE
pabotath ¢ TpaduKaMH: pacdyéT IUIOMATN IO
rpaguKOM, TPOBEJCHUE KacaTeNbHBIX Ui Y4&éTa
CKOPOCTH U3MCHCHUS BCIINYNHBI.

Maremaruka! IIIKONPHUKM  3HAIOT  HavyaJbHbIC
CBelIEHUS 00 OKPYXHOCTH M HEKOTOpPHIE €€ CBOWCTBA
(mmamerp,  xopma, KacaTenbHas).  DopMyibl
COKpAIIEHHOTO YMHOXEHHs (Pa3HOCTh KBaJpaToB,

CyMMa U pa3HOCTb KyOOB)

AUHaAaMOMETPOM

OnenuBaercs KyJbTypa

MOCTPOCHHS TPadUKOB
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8 KJIACC

Tembl 3aHATHI OpUEHTHUPOBAHBI Ha HanbOoJIee pacpOCTPAHEHHbIE YYEOHUKHU U MPOTPaMMBbL.

B 8 kiacce pacxoxaenus mexay nporpammamu ['pomoa C. B. u Ilepeimikuna A. B. cranossitcs

OYCHb CYIICCTBCHHBIMU. HpCI[MCTHO-MeTO,Z[I/I‘{eCKI/IM KOMHUCCHUAM PCKOMCHAYCTCS NPUACPIKNUBATHCA

MIporpamMMbl COOTBETCTBYIoMIEH yueOHuKY [leprimkuna A. B.

No Tema Mecauy Ilpumeuanusn
1 |TemmoBoe nBwxkenue. Temmneparypa. BHyTpeHHss 9 OcHOBHBIE TIOHATHUS 0O€3
sHeprus. TemnonposogHocts. Konsexkuus. M3nyuenue bopmyn
2 | KomuuectBo  Temsmorel. YaenpHasg — TerwioeMkKocTh | 9-10
BellecTBa. YJelbHas TEIUIOTa CropaHus, IUIaBICHMUS,
UCIapeHus. YpaBHEHHE TEIUIOBOro OanaHca IIpH
OXJIQXKICHUHU U HarpeBaHUU
3 | ArperatHple  coctosHuMs ~ BemectBa.  [lmaBmenwe. | 10
VYnaenvHas Tersora miaBneHusa. Mcmapenuwe. Kumenue.
VY nenbHas TemnoTa napoodpazoBaHus
1. IIkoJLHBIN dTAN OJUMIIHAIBI. 10
Matematuka! HeoOxoaumo NpuHUMaTh BO BHUMAaHHE,
YTO IIKOJBHUKH HE 3HAIOT KOPHU U TPUTOHOMETPUIO
4 | Momnocts u KIIJ| HarpeBatens. MomntHocTh TemioBbix | 11-12 | Ecnmu  BTOpoii 3Tam B
NOoTephb. YpaBHEHUE TEIUIOBOrO OamaHca € ydeToM nekaope, TO MOYHO
(ha30BbIX EPEXO/IOB, MOABEACHHOTO TEILIa U MOTEPh BKJIIOYATh 3Ty TEMY
2. MyHUIUNAJBHBIH 3Tan 0JTUMIHA/bI. 11-12
Marematuka! HIkonpHuku 3HaroT Teopemy Iludaropa,
KBaJpaTHbIC KOPHU M BJIEMEHTHI TPUTOHOMETpUH (SiN,
COs u tg ocTporo yria)
5 |Pabora ra3a u mapa mnpu pacmupeHuu. Jlpurarenb | 12 | OcHOBHble TOHATHSA Oe3
BHyTpeHHero cropanus. [lapoBas typOuna. KIIJI dbopmyn
TEIJIOBOTO JIBUTATEIS
3. PermoHajbHBIN 3TaN OJTUMIHA/BI. 1 Ha skcnepumMeHTAJIBHOM
Oaumnuana nmenn k. Kn. Makcseana Type yMeTh
N0JIb30BaThCH:
KHUJTKOCTHBIM
MaHOMETPOM,
OGapoMeTpom,
TOHOMETPOM,
TEPMOMETPOM/TEpMOTIApO
6 |DOnektpuzanusa. JlBa ponma 3apsaoB. BiammoneiicTBue 1 OcHoBHBIE TIOHATUS 0€3

3apsAKCHHBIX TEJI. HpOBO)IHI/IKI/I u JUDJICKTPHUKH.

3J'ICI(TpI/IQCCKOC ITOJIC. I[eJII/IMOCTB SJICKTPUYICCKOTO

3apsiaa. IneKTpoH. CTpoeHUE aTOMOB

hopmy
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No Tema Mecay Ilpumeuanusn

7 | Onexktpudeckuil TOK. VICTOUHUKH 3J€KTPUUECKOTO TOKa. 2 AMniepMeTpsl,
OneKkTpuyecKas 1elb U €€ COCTABHbIE YaCTH. BOJIbTMETPBI, ~ OMMETPHI,
Cuna TOKa. DNEeKTpUUYECKOe HaIpspKEHUE. BaTTMETPbI (UICAIbHBIE U
DJeKTpu4ecKoe COIIPOTHBIICHUE IPOBOJIHUKOB. HE UJIeaIbHbIC)
VY nenpHO€E CONPOTUBIICHUE

8 |3akon Oma mna ywactka nenu. llocrmemoBaTenpHOE M 2
[apajuleJIbHOE  COEIMHEHUE IPOBOAHMKOB. Pacuer
IPOCTHIX LieTel OCTOSHHOIO TOKA

9 | HenuneiiHbie 3JIEMEHTBI u BojbTamiiepubie | 2-3 | Ha ypoBne BAX (mamma
xapakrepuctuku (BAX) HaKaJMBaHUs, 11O/)

10 | PaGota W MONITHOCTh JJIEKTPUYECKOTO TOKa. 3aKOH 3
Hxoyinsa — Jlenua
4 3akaunTeabHbIN dTan OuMnuagsl MakcBeJlIa. 4 Jiasi  3KCnmepMMeHTaJNIb-
He o6s13aTensHO, HO 1eN1ec000pa3Ho, B HHIAMBHTYaTbHOM HOro Ttypa: Pesucropsl,
NOpSAJKE H3Yy4YeHHE NOHATHS mnoTeHnuana. llepecuér peocTaThl, JIaMIIbl
COINPOTHUBIICHUSI CUMMETPUYHON 3BE3/bl B TPEYTOJIBHUK U HaKaJMBaHUS, HMCTOYHUKHU
o0OpaTHo. TOKA.
Il Haupmnas ¢ o9TOoro 9JTama W Jajee Ha ONEKTPOU3MEPUTENBHBIE
SKCIIEPUMEHTAJBHBIX ~ Typax  AJIEMEHTapHbId  y4er pUOOPHI: aMIepMerp,
HOrPEIHOCTH 00s13aTelieH! BOJIbTMETD, OMMETP,
Matemaruka! IlpoiineHbl  KBaJapaTHble KOPHM H MYJIBTUMETP
KBaJlpaTHbIE ypaBHEHMs. Teopema Buera

11 | MarautHoe mone. CuioBble JIMHUW. MarautHoe mosne 4 OcHoBHblE TOHATHS 0O€3
OpsIMOro ToKa. MarHutHoe Moje KaTyUIKd C TOKOM. bopmyn
OnexTpoMarHuThl. [locTOsSHHBIE MarHuThl. MarHuTHoe
nosie 3emin. JleficTBre MarHUTHOTO MOJI Ha POBOJIHUK
C TOKOM

12 | Ucrounuku cBera. Pacmpoctpanenune cBera. TeHb H ) OcHoBHbIE MTOHSATHS.
nonyreHb. Kamepa — o0Ockypa. OTpaxeHue cBerta. YMeHue  CTpouTh  XOJ
3akoHbl oTpaxeHusi ceta. Ilnockoe 3epkano. Obnactb Tyuen
BUAMMOCTH U300paKeHUH

13 | Ilpenomiienne cBeta. 3akoHbI mpenomiieHus (dopmyna 5 OcHOBHBIE TOHATUS 0€3

Cuemna). Jlunzel. DoOKyc W ONTHYECKAs] CUJIA JIMH3BI.
[Toctpoenus xoma nyded M M300pakeHH B JIMH3aX.
Ob6nacte BUOUMOCTH H300pakeHui. Doroammapar.
banzopykocTs U JaibHO30pKOCTh. OUKH.

Maremartrka! Masble yrisl v TOHATHE PAIHAHHONW MEpbI

yria (M3y4uTh (haKkyJIbTaTHBHO)

(hbopMyITbI TOHKOM JTUH3HI.

YMmenue CTPOUTH xXon

ay4den
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9 KJIACC

B 9 xnacce cnoxHast cuTyanus ¢ mporpaMMamu. B pamkax moxaroroku k OI'D u B ymiep6

MCXAaHUKCE, Oonblllasg 4acTh BpPpCMCHH YACIIACTCA 6BICTpOMy IOBCPXHOCTHOMY HPOXOKIACHUIO

(He U3y4YCHHIO) HAa OMHMCATEIILHOM YPOBHE BCEX TEM IIKOJIBHON (PU3UKH.

Ne

Tema

Mecsauy

Ilpumeuanusn

1

Kunemaruka marepuanbHOM TOukH. CHCTEMBI OTCUETA.

PaBHOMEpHOE JBUYKEHHUE. Cpennsis CKOPOCTb.
MrHoBeHHass CKOpocTh. Yckopenue. IIpsMosiuHeiiHoe
paBHOIlepeMeHHOe JBikeHHe. (CB0oOOAHOE TmajeHue.
['paduku nBrKeHUS (IyTH, MEpPEeMEIIeHUs, KOOPAMHAT
OT BpeMeHH); TpaduKU CKOPOCTH, YCKOPEHUS U UX

HpOGKIII/If/'I B 3aBUCHUMOCTH OT BPEMCHU U KOOpAHWHAT

9-10

JBrwxeHnne 1o  okpyxkHoctu.  HopmansHOoe m

TAHICHIIHUAJIBHOC YCKOPCHHC. VYrioBoe NEpEMCIICHUC U

yriioBas CKOpOCTb

10

1 IIIkoABLHBIN TANl OJJUMIINAIBI

Maremarnkal

byHKIIIN

[Iponnensl TPUTOHOMETPUYECKUE

10

OTHOCHUTEIBHOCTD JIBMDKEHUS. 3akoH CII0KEHUA

CKOpOCTCfI. A6COJ’IIOTH8$I, OTHOCHUTCJIbHAA U IICPCHOCHAs

CKOPOCTb

10-11

Ecaim BTOpOi dram B

z[eKa6pe, TO MOXXHO

BKJIFOYATh 3Ty TEMY

KpuBosnnHeliHOE paBHOYCKOpPEHHOE ABM>KEeHHE. [loseTsl
TE€J B I10JI€ OJHOPOAHON IpaBUTalMU. Paanyc KpuBHU3HBI

TPaeKTOPUHU

10-11

Ecam BTOpOil oram B

nexkabpe, TO  MOXHO

BKJIFOYATb 9Ty TEMY

Kunemarnyeckue cBsSI3M  (HEpACTSHXKUMOCTb — HUTEH,

CKOJIBXXCHHEC 0e3 OTpbIBA, JABHKCHHUC 0e3

npockanb3biBaHus). [Imockoe ABM>KEHNE TBEPIOTO Tea

11

2. MyHMUIMIIAJBHBIN 3TANl OJIMMITHAIbI

MaremaTuka! IIporinensr TPUTOHOMETPUYECKHUE
dbynkmn (Sin, €oS, tg) ABOHHOTO yrita, METObI pEICHHH

YpaBHEHUH BBICOKUX CTENEHEU

11-12

3ajay  Ha JAMHAMMKY

OBITH HE JO0JIKHO!

Junamuka MarepuanpbHOM TOuYkH. Cuibl. BekropHoe

cokeHue cuil. 3akoHbl HeroTOHA

12

I[I/IHaMI/IKa CUCTEM C KWHCEMATHYCCKHUMU CBA3AIMHA

12-1

3. PernoHaJILHBINI 3TAll OJJHMITHAALI
B OJIMMIIMA/IaX PETHOHATBHOTO M 3aKIIOYHUTEIHHOTO

oTala MOryT OBITh 3aJa4nu Ha CJIOXKCHHC YCKOpeHI/Iﬁ B

I[OHYCKaIOTCH 3aga4d Ha

OUHAMHUKY  MaTepuaib-

HOU TOYKH! Host
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Tema

Mecay

Ilpumeuanusn

Pa3HbIX mocrynmaTeJabHO JABVKYIIUXCA CUCTEMAX

oTcyucTra

IKCIEPUMEHTAJIBHOI0

Typa: [lnockue 3epkana

I'paButanms. 3akoH Bcemupnoro Ttsarotenud. Ileppas
KOCMHUYECKasi CKOpOCThb. Ileperpy3ku U HEBECOMOCTb.

LlenTp TsKECTH

Cuiel TPCHUA. Cuiinel COIIPOTUBJICHUA NPpHU ABUXXCHHUH B

KHUJIKOCTH U rasc

1-2

10

Cunel ynpyroctu. 3akoH ['yka

11

Nmnynbc. 3akoH coxpaHeHus umnyibca. LleHTp Mmacc.
Teopema o pABWKEeHUM IeHTpa Macc. PeaktuBHOE

JBHUXXCHUC

2-3

12

Pabora. MomHocte.  OHepruss  (TpaBUTalLlMOHHA,

neOpMUPOBAHHON  MPYXKHUHBI). 3aKOH COXPAHEHUS

DHEPruH. YIPYrue U HEYIPYTrHe B3aUMOJACUCTBUS.

I[I/ICCI/IHaI_II/IH OHCPIrun

34

13

Crartuka B cily4yae HenapauledbHbIX CUJI. Y CTOMYMBOE U

HeyCTOI‘/'ILII/IBoe PaBHOBCCHC. Merton BUPTYaJIbHBIX

IepeMEICHU I

4. 3aKJIIYNTEIbHBIA 3TAIl 0JMMITHAALI

Matematuka! He 00si3aTeIbHO, HO 1EJIECOOOPA3HO B
WHIUBUIYaJIbHOM TOpSAJIKE M3y4EHUE MPOU3BOJHOM, €€
¢dusnyeckoro cMmeicia. [TpoleHsI Tporpeccu.

Ouzuka! He 00s13aTe/IbHO, HO 11€]1€CO00Pa3HO U3yUYCHHE
CHUJ WHEPIUH, JCUCTBYIOIIMX a) B PABHOYCKOPEHO
MPSIMOJIMHEMHO JBUKYIIMXCA CUCTEMAX OTCUETA;

0) Ha

Bpalllaromunuxcs CUCTEMax OTCYETA

OOBEKTHI, HEMOABIKHBIE B pPaBHOMEPHO

st

Horo typa: CtpoOockorl.

JKCIEPUMEHTANIb-
Jlammbl HaKaJTUBaHUS,
JUO/BI B T.4. CBETOIUObI

(1a ypoBHe BAX)

14

Mexannueckue koneOaHusi. MastHuk. ['apmoHMuYeckue
kosiebanus. Bonuel. Onpeznenenus nepuojaa KonedaHui,

AMINIMTYABI, JJIMHBI BOJIHBI, T-IEICTOTI)I)

45

OCHOBHBIC TIOHATUS |
onpexaeneHus. be3 3amau
Ha pacyeT MepuoJioB 1 0e3
bopmyn

MasATHHKOB

MIEPUOJIOB

15

OcHOBBI aTOMHOM U AJ1epHON HUBKUKH

OCHOBHBIE TIOHATHS 0€3

hopmyn

790




10 KITACC

B 10 xnacce cymectByer nBa tumna mnporpamMm. [lo ogHOMY W3 HUX MEpPBBIE MECSIbI
yrayOJIeHHO MOBTOpPSIETCA MeXaHuKa. M Wb K KOHILYy MepBOro MOJIYTOAMsI HAUWHACTCS U3ydeHHE
ra3oBbIX 3aKOHOB. 3aKaHYMBAETCS T'0Jl DJIEKTPOCTATUKOW M KOHAEHcaTopamu. Bech ocTanbHOM
MaTepHual — MOCTOSHHBIN TOK, MATHUTHBIE SIBJICHUS, IEPEMEHHBINA TOK, ONTHUKA, aTOMHAs U s/iepHas
¢dusuka n3yyaercs B 11-m kmacce.

B tex mkonax, rae B 9-M kjacce Benach NpeanpoguibHas MOArOTOBKA, BBICBOOOXKAAETCS
JIOTIOJIHUTEILHOE BpeMs (3a CUET CYIIECTBEHHOTO COKpAIEHUSI YaCOB Ha MTOBTOPEHUE MEXAHUKHU) U
MPAKTUYECKH Cpa3y HAYMHACTCS W3YYCHHE MOJICKYJSIPHON (U3MKM HAa YriayOJICHHOM YPOBHE.
Bo BTOpOM MOJIyrony MOJHOCTHIO M3y4yaeTcsl 3JEKTPOCTAaTHKAa M 3aKOHBI IOCTOSIHHOTO TOKa.
3akaHuMBaeTCs TOJ] MAarHUTHBIMHM SBJICHUSMU ©0€3 U3yueHUs CAMOMHIYKIMM M KaTyIIeK
WHYKTUBHOCTH.

[Ipemiaraembrii mian, B 1ENAX ONTUMM3AIMU TOATOTOBKM HAlMOHAIBHBIX COOPHBIX
K MEXIYHapOJHBIM OJIMMIIMAJaM, OPUEHTUPYETCS Ha BTOPOW THUII MPOTrpaMM. 3a CUET BBIACIICHUS
[[BETOM T€X TE€M, KOTOpPbIE MOTYT U3Yy4aTbCs MO3JHEE B HEMPOQIIBHBIX KIIACCAX, YUUTHIBAIOTCS
UHTEPECHI MOCIETHUX.

PexomennoBanHbie y4U€OHUKHU U TIPOTPAMMBI.

1. Kozen C. M. ®usuka 10-11. [Tocobue mist ygammxcst 1 aOUTYpUEHTOB (B JABYX YacTAX). —
M., Muemosuna. 2010.
2. Msxkues I'. 5I. ®dusuka (1. 1-5). — M., [Ipoda.

3. ®usuka-10 mox pen. A. A. [Turckoro. — M., IIpocBenienue.

Ne Tema Mecay Ilpumeuanusn

1 |T'a3oBble 3akoHbl. M3omporecchl. 3akoHbl JlanbToHa U 9

ABoranpo. Temmneparypa

2.1 | OcnoBsl MKT 10
2.2 |IloTeHuuanbHas SHEPrusi B3aUMOACWCTBUS MOJIEKYIL 10 OcHOBHBIE MOHATHS 6€3
IIpencraBnenue o HEUIEATBHOM ras3e bopmyn
1. IIk0/bHBIH 3TaNl OJTUMIINA/bI 10 Be3 razoBbix 3aKoHOB!
3 | Tepmoaunamuka.  BHYTpeHHsis ~ JHeprus  ras3os. 11

KonnuectBo Temnotel. 1-i1 3aKOH TEpMOAMHAMHUKH.
Tenmoemkocth. AnuabaTHbiii mporecc. llukmudeckue

npoueccsl. [{ukn Kapro

4 | HachlmeHHBI€ TTapbl, BIAXKHOCTD 11

2. MyHUIMTIAJIBHBIH 3TAN OJTHMIHA/bI 11-12 | Be3 razoBbIX 32aKOHOB!
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No Tema Mecay Ilpumeuanusn
5 | IloBepxuocTtHOe HaTspkeHHe. Kanumisipel. KpaeBoit yroom. 12
CmaunBaHue 1 HeCMaulBaHHE
6 | Dnekrpocratuka. 3akoH Kymona. Dnekrpuueckoe mone. | 12-1
Hanpsoxennocts. Teopema I"aycca. [Toreniman
3. PernoHajabHBIN dTAll OJIMMITHAABI 1 Bo3moxHBI 3amaum  Ha
MKT, ra3oBnic 3aKOHBI U
TEPMOJUHAMHUKY.
[ukI0B M BJIAKHOCTH
HeT!
7 | IIpOBOAHMKM W JUAJIEKTPUKU B DIIEKTPOCTATUYECKUX 1
TOJISIX
8 | Kongencaropel. CoearHeHHUsS KOHAEHCATOPOB. DHEPTHUs 1
KoHjaeHcaropa.  OObeMHass  IUIOTHOCTh  DHEPTUU
AIIEKTPHYECKOTO TOJIS
9 | BAC. Metoas! pacyeta Lemneil TOCTOSHHOTO TOKa (B T.4. 2
npaBmwia Kupxroda, MeTroabl y3/I0BBIX IOTSHIIMAJIOB,
SKBHBAJIICHTHOTO HMCTOYHWKA, HAIOKCHHUSI TOKOB W T.IL.).
Henuneinbie 2neMeHThI
10 | PaGoTa u MOIIIHOCTH AIEKTPUIECKOTO TOKA 3
11 | DnexTpuyeckuii TOK B cpefax. DIEeKTPOIN3 4
4. 3aK/JII09UTeNbHBIN 3TANl OJTUMIIMA/BI. 4 Jost IKCIIepUMeH-
Matemaruka! B ¢pusmart. kiaccax npoiieH norapupm TaJBHOI0 Typa:
Konnencaropsi,
TPAH3UCTOPBI.
N3mepurenbHbie
pUOOPBI: ICUXPOMETP
12 | MaruuTHOe ToJie MOCTOssHHOTO Toka. Cunbl Jlopenna u 5

Awmnepa
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11 KJIACC

B 11 xnacce npunepxxuBaeMcs JJOTUKH BbIOpanHoH B 10 Kimacce.

1. Kozen C. M. ®uszuka 10-11. [Tocobue ansa ydammxcst ¥ aOUTYpUEHTOB (B JABYX YacTsAX). —

M., Muemosuna. 2010.

2. ®uzuka 11 mox pen. A. A. ITunckoro. — M., IIpocBenienue.

3. Mskwuies I'.5l. ®usuka (1. 1-5). — M.: JIpoda.

No Tema Mecauy Ilpumeuanusn
1 |3akon wuHaykuuu Dapanes. Buxperoe moue. 10 Ecnu  Bropoit sram B
WNunykruBHOCTH, KaTymiky, R,L,C - nenu nexaope, TO MO>KHO
BKJIIOYATh 3TY TEMY
1. IIIK0ALHBIN TANl OJUMITHAII 10
2 | Konebanusi MEXaHMYECKHE U DJICKTPUIECKHE 11
2. MyHMUIMIIAJBHBIA 3TANl OJIMMIIMAAbI 11 be3 TembI ko1€0aHNA!
Marematuka! ITpoiineHsl norapugmsl.
3 | [lepemennsrtii Tok. Tpanchopmarop 11
4 | DNeKTpOMAarHUTHBIE BOJHBI 12
5 |T'eomerpuyeckas onthka. 3epkaiga (IUIOCKUE W 12
chepuueckue). 3akoH Cuemna. [Tpu3mel
®opmyna  TOHKOW  JuH3bL.  CHCTEMBl  JIMH3. 12
OnTrueckue mpudopsl. Ouku
3. PermonajibHbIN 3TaN OJTUMIUA/bI 1 be3 ¢popmyJibl JinH3
Maremaruka! [IpoiineHsl MpOU3BOIHBIE
6 | BomHoBas ontuka. MaTepdepenuus. Judpakuums 1-2
7 | Teopust OTHOCUTENHEHOCTH 2
8 | OCHOBBI aTOMHOM M KBaHTOBOU (hYU3UKH 3
9 | SnepHas dusuka 4-5
4. 3ak/JI04MTeJbHBbIN 3TaN 0JTUMIUAbI 4 J1si 3KCIIePUMEHTAJILHOIO

Ha 3axmouynTenhbHOM »JTame MOTYT Mpeiaratbes
3aaumn Ha 3akoHBI Keruepa u cdepuueckue 3epkaia.

Matemartuka! [IpoliieHsl HHTETpaIbI

Typa: I'eneparop
MIEPEMEHHOT0 HaIMpsKEHUS,
ocruiorpag, nasep,
KAaTyIIKM HWHAYKTUBHOCTH,

Iu(GpaKIMOHHbBIE PEIIETKH
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