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ITosicHuTeIbLHASA 3aNMUCKA

Pabouas mporpamMMa Kypca BHEYPOUHOW JesATeNbHOCTH To ¢u3uke s 11 kimacc «Meroasl pemieHus ¢usndeckux 3amau» Ha 2023 — 2024
y4eOHBIi I'0J1 COCTaBJIeHa Ha OCHOBE:!

* «IIporpammsl 31eKTUBHBIX KypcoB. @u3uka. 9-11 kmaccel. [Ipopunbsaoe obyuenue», cocraButeins: B.A. Koposun, - «Jpoda», 2017 r.

*  3opun H. U. «DnektuBHBIN Kypc «MeTobl pemenus pusndeckux 3amaqu»: 10-11 kmaccei», M., BAKO, 2015 .

* Jlnsa peanu3anuu mMporpaMMbl_KCIIONIb30BaHO ydeOHoe mocobue: B.A. Opnos, I0.A. CaypoB «IIpaktuka pemenus ¢uznueckux 3amgad. 10-11

KJ1acchl», - «Benrana-I'padp», 2016 r. Kype paccunran Ha lron o0ydenus

ge.]m Kypca:

1. pa3BuTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B Ipolecce pemeHus (QU3NYeCKuX 3agad U
CaMOCTOSITENIbHOTO MPUOOPETEHNSI HOBBIX 3HAHUM;
2. COBEpIICHCTBOBAHHUE IMOJYUYEHHBIX B OCHOBHOM Kypce 3HAHUN M YMEHUH;

w

(dopMHpOBaHUE TIPEICTABUTENICH O MOCTAHOBKE, KiacCU(UKALMK, TprUeMaxX U METO/IaX pemeHus (PU3HMUeCKuX 3ajad;
4. TpUMEHATH 3HaHUA MO (U3MKE ISl OOBSICHEHUS SIBICHUN MPUPOJIbI, CBOICTB BEILLECTBA, PEIIeHUs (PU3MUECKUX 3a/1a4, CAMOCTOSATEIBHOIO
NpUOOpeTEeHNUs ¥ OLIEHKHU HOBOW MH(pOpMaluu (U3NYECKOT0 COAECpHKaAHUSI.

3agaum Kypca:

1. yrnybGneHue M cucTeMaTu3alUs 3HAHUN ydaluxcs;
2. yCBOEHHME yyalluMHCs OOIIMX aJIrOPUTMOB pEIIeHHs 3ajad; 3. OBJaJE€HHE OCHOBHBIMH METOIAMHU
peleHus 3a1a4.

O0mas xapakTepucTUKa Kypca

[Ipouecc pemieHus 3aaad CIyXHUT OJAHUM U3 CPEICTB OBIAJCHUS CUCTEMOW HAy4YHBIX 3HAHMM IO TOMY WM MHOMY Y4eOHOMY IpeaMeTy.
OcoOeHHO BelMKa €ro poijib Mpu O0ydeHUH (U3MKe, TNe 3aJa4d BBICTYNAIOT JAECHCTBEHHBIM CPEICTBOM (OPMHUPOBAHUS OCHOBOMOJArarOIINX
¢busnueckux 3HaHMM W yMeHuid. B mpouecce pemieHus oOydaromuecs OBIIAJEBAIOT METOJAaMH HCCIEIOBAaHUS PA3IUYHBIX SBIECHUN NPUPOBI,
3HAKOMSATCA C HOBBIMH IPOIPECCUBHBIMU MAESIMHU U B3IIIAJaMHU, C OTKPBITUSMU OTEYECTBEHHBIX YYEHBIX, C JOCTHKEHHUSIMH OTEUYECTBEHHOW HAYKHU U
TEXHUKHU, C HOBBIMH NPO(ECCHIMHU.


http://festival.1september.ru/authors/102-867-101/
http://festival.1september.ru/authors/102-867-101/

[TporpamMma (akyIbTaTUBHOTO Kypca OPUEHTUPYET YUUTENS Ha JambHEHIIee COBEPIICHCTBOBAHNE YK€ YCBOCHHBIX 00YUYaIOMIMMUCS 3HAHUN U
yMeHH. [{7s 3TOoro Bcs mporpaMma JIeNHMTCS Ha HECKOJIBKO pa3fenoB. B mporpamme BbliesaeHbl OCHOBHBIE pa3felibl MIKOJBHOTO Kypca (pu3uku, B
Hayvaje U3y4yeHHUs KOTOPBIX C yJallUMHCS MOBTOPSIOTCS OCHOBHBIEC 3aKOHBI U (POPMYJIBI JaHHOTO pasnena. [Ipu moxdope 3aaay mo KaxaoMmy pasieiy
MOJKHO HCTIOIh30BaTh BRIYUCIUTENbHBIE, KAUeCTBEHHBIC, TpadUIecKue, SKCIIEPUMEHTAIILHBIC 3a/1a4H.

B nauane u3zydeHus Kypca JaeTcs ABa ypoKa, Lebl0 KOTOPBIX SBJSETCS 3HAKOMCTBO yUaIIUXCS ¢ TIOHATUEM «3ajjauay, UX Kiaccudukanueil u
OCHOBHBIMH CTIIOCOOaMH pelleHus. bospiioe 3HaueHne qaeTcs anroputMy, KOTOPeId (OPMHUPYET MBICTUTEIbHBIC ONEpally: aHAIU3 YCIOBHS 337a4H,
JI0Ta/iKa, IPOEKT PEIICHHUs, BbIIBUKEHUE TUIIOTE3BI (PELIEHNE), BBIBOI.

B 10 xmacce mpu pemieHuMH 3a7ad o0cob0oe BHHUMaHUE YJeNseTcs IOCIeI0BaTeIbHOCTH JIEHCTBUM, aHanu3y (QU3WYECKOTO SBIICHUS,
IIPOrOBAPUBAHUIO BCIYX PEIICHHUs, aHAIMU3Y IMOJIY4EHHOIro oTBeTa. Eciau B Havane paszgena Juid WIIIOCTPALUU HUCIIOJIB3YIOTCS 3a/1a4d U3 MEXaHUKH,
MOJICKYJISIPHOM (DU3UKH, HIIEKTPOAMHAMUKH, TO B JabHEHIIIEM peIaroTcs 3a/1a4u U3 pasesioB Kypea ¢pusuku 11 xmacca.

[Ipu moBTOpeHHMH 0000IIAIOTCS, CHUCTEMATU3UPYIOTCS KaK TEOPETUYECKUH MaTepuai, TaKk U MpPUEMbl pEelIeHUs 3a/]ay, MPUHHUMAIOTCA BO
BHHUMaHUE 11eJIM TOBTOPEHHSI PU MOJATOTOBKE K €IMHOMY TOCYIapCTBEHHOMY 9K3aMEHY.

[Tpu pemeHnu 3aaa4 MO0 MEXaHHWKE, MOJICKYISIPHON (DM3MKE, JIEKTPOJUHAMUKE TIaBHOE BHUMaHHE oOpamaercs Ha (GOpPMHpPOBAHHWE YMEHUM
pelaTh 3aa4y, Ha HAKOIIJICHUE ONbITa PEeLeHUs 3a7a4 Pa3InyHOW TPYAHOCTH.

B koHie u3ydyenust ocHOBHBIX TeM («KuHemaTuka u AuHamukay, «MonekynspHas (unka», «IEeKTPOJNHAMUKA») MPOBOJSATCS UTOTOBBIC
3aHATHS B OpPME MPOBEPOUHBIX padOT, 3a/IaHUsT KOTOPBIX COCTaBJICHBI HA OCHOBE OTKPBITHIX 0a3 EID mo ¢usuke. [Tocie u3yueHnss HEOOMBIIMX TEM
(«3axonbl coxpanenus. ['mapocratuka», «OCHOBBI TEPMOAMHAMUKNY, «BOTHOBBIE W KBAaHTOBHIE CBOWMCTBA CBETa») MPOBOJIATCS 3aHATUA B Qopme
TecToBOM paboThl Ha 1 yac, coxepkaieii 3ananus u3 EI'D (yactp 1 u yacts 2).

IpuHuMIBLI 0TOOPA cOEpPKAHUA M OPraHM3aLMU YYeOHOr0 MaTepHuaJia

. COOTBETCTBHE COJIEPKaHMs 3a/ad YPOBHIO KJIACCHUECKOM (PU3MKH, BBIIEP)KABIIMX MPOBEPKY BPEMEHEM, a TaKXe YPOBHIO
pa3sBUTHSI COBPEMEHHON (M3UKH, C BO3MOXKHOCTBIO ITOCTPOEHUS B Mpollecce pelieHus: (U3NYeCKUX M MaTeMaTHYeCKHX MoJeliel n3ydaeMbIX
O0BEKTOB C pa3JIMYHOW CTENEHBIO JAETaIu3allud, peau3yeMol Ha OCHOBE INPUMEHEHHS: KOHKPETHBIX 3aKOHOB (U3NYECKUX TEOpHil,
(byHAaMEHTaNBHBIX (PU3MUYECKHX 3aKOHOB, METOJOJIOIMUECKUX MPUHIMIIOB (PU3UKH, & TAKXKE METOJIOB HKCIEPUMEHTAIBHOM, TEOPETUUECKOH 1
BBIUMCIUTENbHON (PU3UKH;

. COOTBETCTBHE COJIEpKaHMs U (OPM MpeIbABICHUS 3a/1a4 TPEOOBAHUSAM rOCYIapCTBEHHBIX MPOrPaMM 110 (PHU3HKE;
. BO3MOXXHOCTh OOyUYEHHS aHAIIU3Y YCIOBUM SKCIIEPUMEHTAIBLHO HA0JI01aeMbIX SBJIEHUH, pacCMaTpUBAaEMBIX B 3aJ1a4e;
. BO3MOXXHOCThH (DOPMHUPOBAHUS MTOCPEACTBOM COAEPKAHUS 3a/1ad U METOJIOB UX PEIIEHUs] HAYYHOTO MHUPOBO33PEHUS U HAyYHOTO

MOJIX0/1a K U3YUEHUIO SIBJIEHUH MPUPOJIbI, aI€KBATHBIX CTUJIIO MBILUICHHUS, B paMKaX KOTOPOTO MOKET OBITh pellieHa 3a/1a4a;
. YKU3HEHHBIX CUTYallMi M Pa3BUTHUS HAYYHOTO MUPOBO33PEHHSI.
[Ipennaraemplii Kypc OpPHEHTHMPOBAaH Ha KOMMYHHMKATHBHBIM, HCCIEAOBATEIbCKUN MOAXOJ B OOYyYEHHH, B KOTOPOM HPOCIIEKUBAIOTCS
CIIEAYIOIINE dTanbl CyObEKTHOM NEATENbHOCTH YYallUXCS W YYUTENs: COBMECTHOE TBOPYECTBO YUHUTENS M YUYAIIMXCS MO CO3JaHUI0 (PU3NYECKOI
NpoOJEMHON CUTyallud WM JEATENIbHOCTH MO MOA0OpY LHMKJIA 3a7ay Mo M3y4aeMo TeMe — aHallu3 HalWJeHHOM mpoOieMHON cuTyaruu (3a1aun),
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geTkoe (opMyTupoBaHrue (U3NIECKONW YacTH MpoOieMbl (3a1auyr), BBIIBIKEHUE TUIOTE3, pa3padoTka mozened ((pu3nmdeckux, MaTeMaTHUECKHX ),
MIPOTHO3UPOBAHHUE PE3YJIBTATOB, PA3BUTHS BO BPEMEHH HSKCIEPUMEHTAIHHO HAOJIOMAEMBIX SIBICHHH  MPOBEpKa W KOPPEKTHPOBKA THUIOTE3 —
HAXOXJICHHUE PEUICHUI TMpPOBEpKa U aHAIHU3 PEHICHUH — TPEJIOKESHHSI 110 MCIIOIb30BAHHIO MOTYYCHHBIX PE3YIbTATOB JJIsl TIOCTAHOBKU U PEIICHUS
Ipyrux TmpobjeM (3amad) MO H3ydyaeMoW TeMme, IO paHee M3yYeHHBIM TemMaM Kypca (H3WMKH, a TakkKe II0 TeMaM JpYruX MpeaMeTOB
€CTECTBEHHOHAYYHOT'O [IUKJIa, OIICHKA 3HAYCHUSI.

O0mue pekoMeHIAIUU K MPOBEIEHUI0 3aHATHH

[Tpu u3ydeHuu Kypca MOTYT BOZHUKHYTh METOJMYECKUE CIIOKHOCTH, CBSI3aHHBIE C TEM, YTO 3HAHUH 1O OOJIBIIMHCTBY pa3leioB Kypca (hU3HKH
Ha YPOBHE OCHOBHOM IIKOJIBI HEJJOCTATOYHO JUISI OCO3HAHHOT'O BOCIIPHSTHS PsiZia PACCMaTPUBAEMbBIX BOIIPOCOB H 3a]1a4.

Bonpiiass wacte Martepuana, COCTaBJSOLIAs COJCpPIKAHUE NPUKIATHOTO Kypca, COOTBETCTBYET TOCYAapCTBEHHOMY O00pa30BaTeIbHOMY
CTaHIapTy (PU3NYECKOro 00pa3oBaHMs Ha MPOPHILHOM YPOBHE, B CBSI3M, C YeM KypC HE CTOJILKO PACIIUpPSET KPYT MPEIMETHBIX 3HAHUH ydaIuXcs,
CKOJIbKO YIITYOJISIET UX 32 CYET YCUIICHUS HEMIPEIMETHBIX MUPOBO33PEHYECKON M METOI0JIOTHYECKONH KOMITOHEHT COICPIKaHUsI.

MeToabl U OpraHu3anuoHHbIe GOPMbI 00y4YeHH S

Jlist peanuzanuu 1eiei U 3a1ad JAaHHOTO MPHUKIIATHOTO Kypca MPEANoaraeTcsl HCIoIb30BaTh CIASAYIONIHe (GOPMBI 3aHATHNA: TPAKTUKYMBI TI0
pCILICHUIO 3a/iady, CaMOCTOSATENIbHAs padoTa Y4YalluXcCs, KOHCYJbTAllMU, BBINOJHEHHE paboT B Qopmare EID. Ha 3aHATHIX NpUMEHSIOTCS
KOJIJICKTUBHBIC U I/IH[[I/IBI/II[yaJII)HI)IG (bOpMI)I pa6OTI)II II0CTaHOBKa, pemeHI/m n O6CY)KI[€HI/I$I peIHeHI/Iﬂ 3aaa4d, IIoAroToBKa K CIII/IHOMY TCCTI/IpOBaHI/IIO,
moa0op M COCTaBlIEHUE 33/a4y HAa TeMy W T.1. [Ipeamornaraercss Takke BBHIMOJTHEHHE JAOMAIIHMX 33JaHUN MO pelIeHuio 3afad. J(OMUHAHTHOHU ke
(dbopMoil yueHHs JIOJDKHA CTaTh MCCIEI0BATENbCKas JACSITEILHOCTh YICHHKA, KOTOPasi MOXKET OBITh pealn30BaHa KaK Ha 3aHATHSAX B KJacce, Tak U B
X0JIE CAMOCTOATEIHbHON paboThl yyamuxcs. Bee 3aHATHS JOTKHBI HOCUTH MPOOJIEMHBIN XapaKTep U BKIIOUATh B ce0s1 CAMOCTOSTENbHYIO padoTy.

MeTtoapl 00ydeHus, TPUMEHSIEMbIE B paMKax MPUKIATHOTO Kypca, MOTYT U JOJKHBI OBITh IOCTAaTOYHO pa3HooOpaszHbIMU. [Ipexae Bcero ato
HccreoBaTeNbekasi paboTa caMuX y4alluxcs, COCTaBJIEHHE 0000IIAIMMX Ta0IHUIl, a TAKXKE MOATOTOBKA M 3aIlIMTa YYAIIUMHUCS aJlTOPUTMOB PEIICHUS
3a1a4. B 3aBHCHMMOCTH OT MHAMBHIYaTbHOTO IUIaHA YYMUTEIh JOJDKEH MpeJuiaraTh y4alllUMCS TOJTOTOBIICHHBIM MM TEpedYeHb 3ajad pPa3IuIHOTO
YPOBHS CJIO)KHOCTH.

[ToMrMO HCCIIEOBATEIHCKOTO METO/AA IeIeco00pa3HO HCIOJIb30BAHNE YAaCTHYHO-TIOMCKOBOTO, MPOOJIEMHOTO HW3JIOKEHHUS, a B OTICIBHBIX
ciydasx WH(OpMalMOHHO-WILTIOCTpaTuBHOTO. [locneanuii MeTo mMpuMEHseTCS B TOM Cllydae, KOrja y y4alluxcsi OTCYTCTBYeT 0a3a, MO3BOJISIONIAs
HUCIIOJIB30BATh HpO}IYKTI/IBHBIe METOJBI. Cpe[[CTBa Oﬁy‘leHI/lﬂ

OCHOBHBIMU CpeJCTBAaMU 00yUYEHUS MPU U3YUYEHUHU IPUKIIATHOTO Kypca SBISIOTCA:
. dusnueckue npuoOOpHI.

. I'paduueckue uuOCTpauy (CXEMBbI, YePTEKH, TpadUKN).

. JlunakTHuecKue MaTeprasbl.



. YueOuukn GU3UKH 7151 CTAPIINX KIACCOB CPEIHEN MIKOJIBL. O VYuebHbIe TOCOOUS IO (hU3MKE, COOPHUKH 3a]1a4.

Opranuszanusi CaMOCTOATEIbHOI PadoThI

CamocTosTenbHas paboTa MpeAnoiaraeT co3laHne JUAaKTHUYECKOro KOMIUIEKCa 3ajay, PeIIEeHHBIX CAMOCTOSTEIbHO HA OCHOBE MCIOJIb30BAHUS
KOHKPETHBIX 3aKOHOB (PM3UYECKUX TEOPHUH, (HyHIAMEHTAIbHBIX (PU3NUYECKUX 3aKOHOB, METOJOJIOTUYECKUX NPHHLIUNOB (PU3HMKH, a TaKKe METOHOB
AKCIIEPUMEHTAILHON, TEOPETUYECKON M BBHIYMCIUTENBHON (PU3MKK U3 pa3NuYHbIX COOPHHUKOB 3a/lad ¢ OpHEHTaluel Ha NpoduibHOE 00pa3oBaHUE
yUaluXxcs.

I[Inanupyembie pe3yJibTaThbl 0CBOEHHUS 00y4aI0IIMMUCS MPOrPAMMBbI:

VY ydammxcst MOTyT OBITH CQOPMHUPOBAHBI JIMYHOCTHbIE PE3YIIbTATHI:

O OTBETCTBEHHOE OTHOLICHHE K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOMIMXCs K CaMOOOPa30BaHHIO Ha OCHOBE MOTHBAIMH K OOYYEHHIO U
NIO3HAHMIO, OCO3HAHHBIN BHIOOD;

O CIOCOOHOCTH K SMOIMOHATIHHOMY BOCIIPHITHIO MATEMAaTHIECKUX U (PU3NIECKUX OOBEKTOB, 337a4, PEIICHH, PacCyXKICHH,

O yYMEHHE SICHO, TOYHO, IPaMOTHO M3J1araTh CBOM MBICIH B YCTHON M MHCbMEHHON peud, IOHUMATh CMBICI TIOCTABIICHHOH 3aJjauu, BEICTPAUBATh
apryMEHTAaLHUIO0, TIPUBOIUTH IPUMEPHI B KOHTPIIPUMEDHI,

O YMEHHE KOHTPOJUPOBATh MIPOLIECC U Pe3ybTaT yueOHOM NesTeIbHOCTH;

O KPUTUYHOCTb MBIIIJICHUS, YMEHUE PACIIO3HABATH JIOTUUECKU HEKOPPEKTHbIE BBICKA3bIBAHMS, OTJIMYATh I'MIIOTE3Yy OT (akTa, O KPEeaTUBHOCTb
MBIIIICHUS, THULUATUBBI, HAXOYMBOCTH, aKTUBHOCTH IIPH PELICHUH 33/1a4.

MeTtanpeAMeTHBIMH Ppe3yJbTATAMHU pPEIN3ALUN MPOrpaMMbl CTaHET (HOPMHUpPOBaAHME OOIIUX CIIOCOOOB MHTEIIEKTYaJIbHOM JEATEIbHOCTH,
XapaKTEepHBIX U1l MAaTeMaTHUKU M (PU3UKHU, SIBISIOMIMXCS OCHOBOW IO3HABATENbHOM KYJIbTYpHI, 3HAUMMOM MJISl Pa3IUYHbIX CQep YeT0oBeuecKOn
JeSTeTbHOCTH, @ UMEHHO CIEAYIOIUX YHUBEPCAbHBIX YUeOHbIX AeHCTBUIL.

1) peryiasiTUBHBIE
yuawuecs noay4am 603MONCHOCHb
HAYYumucs:
O CaMOCTOSITENIbHO (DOPMYJIMPOBATh LENIU 3aHATHUS IOCIE MPEIBAPUTENBHOTO OOCYXKIEHUS HEKOTOPOM CHUTyallud, OTpaXKarolled KOHKPETHOE
buznueckoe sBIeHUE U (UIIN) 3aKOH;
COCTaBJIATH IUIaH U MOCJIEI0BATENBHOCTD IEHCTBUI;
MPOBOJIUTH MAaTEMATHUYECKYIO MHTEPIIPETALINIO (PU3UUECKUX SIBJICHUM;

npeABUACTL BOSMOXXHOCTD IMOJTYYCHHA KOHKPECTHOI'O pE3yJibTaTa IIPpU pCUICHUHA 3ala4,

O O O O

aJIeKBaTHO OIIEHUBATh MPABUIBHOCTH W OHIMOOYHOCTH BBHIMOJHEHUS YueOHOH 3anaud, €€ OOBEKTHBHYIO TPYIHOCTh M COOCTBEHHBIE
BO3MOKHOCTH €€ pellIeHNs,



o pabotas 1o IUIaHy, CBEPSATh CBOM JICHCTBUS C LIETBIO U, PU HEOOXOAMMOCTH, IPOBOUTH KAY€CTBEHHOE MOJICTUPOBAHNE, BBISBIISAS U UCTIPABIISIS
JIOTTYIIIEHHBIE OIIHOKH;

O B JAMAJIOTE C YYUTEJIEM YUUTHCS BhIPAOATHIBATH KPUTEPUH OLICHKU M OMPEIENSTh CTENEeHb YCIEIIHOCTH BBIMOJIHEHHs CBOCH paboThl M paboThI

BCEX, UCXO/IS U3 UMEIOUINXCS KPUTEPUEB;

2) mno3HaBaTeJbHbIE

yuawuecs noxyuam 603MONCHOCMb
Hay4umucs: O OPUEHTUPOBATHCS B
CBOEH CUCTEME 3HAHMIL:
CaMOCTOSITENILHO NPeononazams,
Kakas nHpopManus HyKHa s
peuieHus Tol Wi NHOM 3a7auH,
KaKUX 3HAHUW HEJAOCTATOYHO IPU
BBEIOpAaHHOM IIJIAaHE PEIICHUS,

o ombupams HEOOXOIUMBIC ISl PEUICHHs] 3aJayd UCTOYHHKU WHGOpPMAIUU CPEOu MPEIOKEHHBIX YUYHUTEJIEM CIIOBapei, SHIUKIIONEIHH,
CIIPaBOYHHUKOB, HHTEPHET-PECYPCOB;

O TPOBOJUTH HAOJIOACHHS, TUIAHUPOBATH W BBIMIOJHITH DKCIEPUMEHTHI, 00paldaThIBaTh PE3YJIbTAThl W3MEPEHHM, MPEJACTABIATh PE3YJIbTAThI
M3MEPEHH C TOMOIIbI0 Tabnul, rpadukoB U (opmyli, 0OHApYKUBATh 3aBUCUMOCTH MEXIY (PU3HMUYECKUMHU BEIWYUHAMHU, OOBSICHATH
MOJIYYCHHBIC PE3YJIbTAThl U JIaTh BBIBOIBI;

o JoObIBaTh HOBBIE 3HAHUS: U381ekams MHPOPMAIHIO, MPEACTABICHHYI0 B pa3HbIX (hopmax (TekcT, Tabiuia, cxema, WUTIOCTpaus U Jp.); O
nepepadaThIBaTh MOTYYEHHYIO HHPOPMALIUIO: CPABHUBAMb, CONOCMABAMb W epynnuposams GaKThl U sIBICHUS (3a/1a4d U MOA3aJa4l U UX
dbusznyeckue M reoMeTpudeckue oO0pasbl); BBISBIATh NMPUUYMHHO-CIEJACTBEHHBIC CBSI3W MEXAY HM3MEHEHHEM 3aJadyHON  CHUTYyalueil, ee
bu3NYECKON U TEOMETPUUECKOM COCTABIISIONICH, €€ 3pPUTEIHLHOTO MPEACTABICHHS, CIIOcCO0a pEelIeHUs 3a/1a4H;

3) KOMMYHHMKATHBHbIE
yuawuecs nouyyam 803MONCHOCHb
HAay4umucsi: O OpraHU30BbIBATh
y4eOHOe COTPYTHUYECTBO U
COBMECTHYIO JESTETHHOCTh C
YUUTENIEM U CBEPCTHUKAMM:
OTIPEIETIATH e, PACTIPEACIIATh
(GYHKIMH ¥ POJIA YIaCTHUKOB;

O B3aUMOJICHCTBOBATHh M HAXOJUTH OOIIHME CITIOCOOBI PabOTHI; HAXOAUTH 00IIee PelIeHHe; CIYIIaTh NapTHEPa; GOPMYIUPOBATh, APTyMEHTUPOBATh
Y OTCTauBaTh CBOE MHEHUE;

O KOOPJAWHHPOBATH U IPUHUMATH PA3JIMYHBIC ITO3UIIUH BO B3aHMO}IeﬁCTBHH; O ApryMCHTUPOBATH CBOIO MO3UIHIO U KOOPAUHHUPOBATH e€.



IIpeaMeTHBIMHU pe3yJbTATAMM peaU3allMd MPOTrPaMMBbl CTaHET CO3JaHHE (QYHAAMEHTa IS CHCTEeMAaTH4YeCKOTO OCBOSHHUS Kypca (PH3HKH,
(dbopMHpOBaHHE MEXaHW3MOB MBIIUICHHUS, XapAKTEPHBIX JJI1 MATEMaTHYECKON JEATEIbHOCTH, 3 UMEHHO:
yuawuecs HOAYYaAm B03MONCHOCMb HAYYUMbBCA: O UMETh MpeACTaBlieHHe 00 OCHOBHBIX M3y4aeMbIX MOHSTHUAX KaK BaXHEMIINX MaTeMaTHYECKUX
MOJIETISIX, TO3BOJISIIOIINX OMUCHIBATh U U3Yy4aTh PeajibHbIEC MTPOLIECCHI U SBJICHMUS;
o paboTarh ¢ (PU3MYECKHMM M MaTeMaTHYECKHMM TEKCTOM (aHAIU3UpOBaTh, W3BJIEKaTh HEOOXOAUMYH HHGOpPMAIMIO), TPAMOTHO MNPUMEHSThH
bu3nYECKyI0 1 MaTEMaTHYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY, UCIIOJIb30BATh PA3IMYHBIC S3bIKU (DU3UKU U MATEMATUKU;
MIPOBOANTH KJIacCU(UKALIUHU, JIOTUYECKHUE 00OCHOBAHUS, 10KA3aTeIbCTBA YTBEPKICHU;
OBJIAJIETh CUMBOJIBHBIM SI3bIKOM aJIr€Opbl, IPUEMAMU PELICHUs YPABHEHUM, CUCTEM YpaBHEHUH, UCIIOIb30BaTh UACI0 KOOPAMHAT HA MJIOCKOCTH
JUIS. MHTEPIPETAlly YPAaBHEHUH, CUCTEM, IPUMEHATH anrapar ypaBHEHUHN s peIeHHs 3a/1a4 U3 PA3IUYHbIX pa3esioB Kypca GU3NKHY;
O OBJAJETh CUCTEMON (QYHKIMOHAIBHBIX MOHATHH, QYHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIMKOM, yMETh Ha OCHOBE (PYHKIIMOHAIBHO-TPAPUUECKUX
MPEeJICTaBICHUI OMKUCHIBATh U aHAJIM3UPOBATH pealibHble (PU3NUECKHE 3aBUCMOCTH;
O BbIOMpaTh palMOHAIBHBIA CIOCOO peuIeHHs 3a/adyd; O BIaJETh Pa3NWYHBIMU METOAAMH PELICHUS 33Jay: aHATUTHYECKHM, TpadudecKuMm,
AKCIEPUMEHTAIBHBIM U T.J.; O IPUOOPECTH OIBIT CAMOCTOSITEIBHOM JIEITEFHOCTH MPH PEIICHUH YUYEeOHBIX M UCCIIEA0BATEIbCKUX 3a/1a4;

(@) HpI/IO6peCTI/I OIIBIT ITPE3CHTAlINN COOCTBEHHOTO IIPpOAYKTA.

IIpencraBieHue o6pa3oBaTeIbHBIX Pe3yJILTATOB U MOJABeeHHE HTOIOB:

Jis nanHOTO Kypca HanboJiee COOTBETCTBYET 3aueTHas (popma oneHku. Mrtorum paboTsl MOABOASTCSA MO pe3yibTaTaM y4yeOHOM AesaTenbHOCTH
ydJaluxcs B KOHIIE roJia.
®dopma UTOTOBOI pabOTHI 110 Mporpamme: KOHTpojbHas padora no KMMawm EI'D

OneHka 3HaHUHM, yMEHUH M HAaBBIKOB OOYYalOIIMXCS MPOBOAUTCS B MPOLIECCE: OMPOCOB, PELICHMs 3a/la4,  BBIMOJIHEHUS MHCbMEHHBIX palorT,
y4acTHsl B IPAKTUYECKON U DKCIIEPUMEHTAIBHOW JEATEIbHOCTH.
Cucrema KOHTPOJIS BKJIIOYAET CaMO-, B3aUMO-, YUUTEIbCKUI KOHTPOJb U MO3BOJISET OLICHUTh 3HAHUS, YMEHUS U HAaBBIKU 00y4aroUIMXcsd KOMIUIEKCHO
[0 CJEYIOUIMM KOMIIOHEHTaM: O YMEHME JAEeHCTBOBATh B COOTBETCTBHMHM C IOCTABJICHHOH 1I€TbI0. O YMeHHe paboTaTh ¢ MH(OpMaIuei: HaXoAuTh,
oTOMpaTh, NepepadaTbIBaTh, IPEACTABIATE. O Y MEHHE UCIIOIb30BATh JIOTHYECKHUE ACUCTBUS: aHAIN3, CHHTE3, CPaBHEHHE, 0000IEHHE.

o YMeHme IMPUMCHATH OITIOPHBIC 3HAHUS, YCTAHABJIMBATDb CBA3W MCXKY HUMMU.

OnHoil U3 GopM KOHTpPOJIA NMPHU NMPOBEACHUM 3aHATHH SBISAETCS MMEAarornyeckoe HaONIOJeHHE 3a MOBEJCHHEM U JIeHCTBUAMHU YUEHHUKOB,
YpOBHEM, TIyOMHOM M CTOMKOCTBIO MX IIO3HABaTEIbHOTO HMHTEpeca; OOIIeHHWE B XOJ€ IUIAaHWPOBAHMS, BHINIOJHEHHUS M aHajiu3a pe3yIbTaToB
JKCIIEPUMEHTOB.

Hpyroii BaxxHo# ¢popMoil KOHTPOJIS ABJISAIOTCS MPOodOpUEHTAIIMOHHBIE Oece/lbl CO MKOIbHUKAMU.



Conep:xanue Kypca

IIpaBuna u npuemsbl pemieHusi pusnyeckux 3agad (1 u)

UYro Takoe ¢usmueckas 3amada. Ousnyeckas teopus U pemeHue 3anaad. CocrapineHue Gusudeckux 3agad. OCHOBHBIE TPeOOBAaHUS K COCTABICHHIO
3agad. OOmue TpeOoBaHMSA TpPU pelIeHud (pu3nyeckux 3aaady. BeimonHeHue IutaHa pemeHus 3anaud. AHaIU3 pemeHus U 0(hOpMIICHUE PEIICHHS.
Tunuunpie HEZOCTATKU NpPHU pelIieHud M O(QOpMIICHUHM pelieHus 3anadu. Pa3nuyHble mpUeMbl M CIIOCOOBI PELIEHUS: T€OMETPUYECKHE IMPHEMBI,
QJITOPUTMBI, aHAJIOTUU. MeTo bl pa3MepHOCTEN, TpadudecKue perieHus, MeTo 1 rpadoB.

Onepanum Ha/l BEKTOPHbIMH BeJimuuHaAMu (14)

CkasisipHble M BEKTOPHBIE BEIMUYUHBL. J[efiCTBUS HaJ BEKTOpaMHU. 3aJjaHie BEKTOpa. Y MHOXKEHHE BeKTopa Ha ckaisip. CinoxkeHue BeKTopoB. [Ipoekunn
BEKTOpa Ha KOOPJIUHATHBIE OCHU U JEHUCTBUS HaJl BeKTOpaMHu. [Ipoeknu cymMMbl 1 pa3HOCTH BEKTOPOB.

PaBHOoMepHOe 1BU:KeHUE. (2 1)

[Tepememenue. Cxopocth. [IpsMonuHeliHOE paBHOMEpHOE JABIKEGHHE. | 'paduueckoe mpencTaBieHue ABWKECHUS. CpemHssl MyTeBask U CPEIHSS
CKOPOCTb 10 IIepeMelieHn0. MrHoBeHHas CKOpocTh. OTHOCUTENBHOCTh MEXaHUUECKOT O ABMKEHUS. DopMyria CII0KEHUsI CKOPOCTEM.

OnHomepHoOe paBHONIEpeMEeHHOe IBUKeHHUe (2 1)

VYckopenue. PaBHOycKOpeHHOE ABM)KEHHE. PaBHO3aMeUIeHHOE M paBHOYCKOpPEHHOE JABIKeHue. IlepeMelieHre npu paBHOYCKOPEHHOM JIBH)KEHUU.
CBobonHoe nasenue. Y ckopeHune cBoOoHoro naneHus. HaganbHas ckopocts. [IBikeHue Tena OpOIeHHOTO BEPTHKAIEHO BBEPX.

/[BymMepHOe paBHOIIepeMeHHOe IBHKeHue (24)

JIBu>xeHue Tena OpOLIEHHOIO Mo/ YIJIOM K Topu3oHTy. OnpezeneHue AalbHOCTH 110JI€Ta, BpeMEHH nojieTa. MakcuMaibpHas BbICOTa IOIbeMa Tejla Ipu
JIBUKEHHUH TIOJ YIJIOM K TOpU30HTY. Bpems mogbema 10 MakcHMaiabHOU BBICOTHI. CKOpPOCTH B JHOOOW MOMEHT JBUKCHHS. YpaBHEHUE TPACKTOPHU
JBUKEHUS.

JnHamuka MmatepuanbHoi Touku. IloctynarenbHoe nBuaxenue (2 1)

KoopaunaTHbIN METOJ pelieHns 3a1a4 110 MeXaHuKe. JIBukenne

MaTepHAJIbHON TOYKH MO OKPYKHOCTH (2 4)

[lepuon obpamenust u yacrota odpamenus. {uknndeckas yacrora. YrioBas ckopocTb. [lepemenienne U cCKOpocTh IpU KPUBOJIMHEHHOM JBUKEHHU.
[enTpocTpemMurensHoe yckopeHue. 3akoH BceMupHOTo TATOTEHUSI.

Nmnyabe. 3akoH coxpaHeHus: UMILYJibca (2 1)

Nmnynbe Tena. UMmynbe cuibl. SIBneHue oTnaun. 3aMKHYThIE CUCTEMBL. AOCOIIOTHO YIIPYroe U HEYIPYTroe CTOJIKHOBEHHUE.

Pa0ora u 3Heprus B MexaHuke. 3aKOH COXpaHeHHMs MeXaHHYecKoi dHepruu (2 4) [lorenuunansHas

U KHHeTndeckas sHeprus. IlonHas MmexaHndeckas SJHEpPIusl.

Craruka u ruapocratuka (1 4)

VYcnoBus paBHoBecHst Tea. MomeHT cuiibl. L{eHTp Tsbkectu Tena. Buabsl paBHoBecus Tena. JlaBinenue B xkuakoctu. 3akoH [lackansa. ['mapaBnuueckuit
npecc. Cuna Apxumena. Bec Tena B »kuakocTH. Y clioBUs I1aBaHus Tell. Hecoxumaemast )KUIKOCTb.



Pemenne 3agau EI'D no teme «Mexanuka» (1 1)

OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TeopuH (2 1)

KonnuecTtBo BemecTBa. Macca u pasmep Moisiekyi. OcHoBHoe ypaBHeHHMe MKT. DHeprust TenaoBoro ABMKEHUsI MOJIEKYJ. 3aBUCUMOCTD JaBJICHUS Tra3a
OT KOHIICHTPALIMKU MOJIEKYJ U TeMiiepaTypbl. CKOPOCTh MOJIEKYJ ra3a. Y paBHEHUE COCTOSIHUS UJIealbHOTO Tra3a. M3omnpoieccol.

OcHOBBI TEPMOAUHAMUKH (2 4)

BHyTpenHss sHeprust oJHOATOMHOrO rasza. Pabora m kommdectBo TerwioThl. IlepBblii 3aKOH TepMoaWHAMHKH. AnuabaTHbIi mporecc. V3MeHenue
BHYTpPEHHEH SHEPTHH B MIPOIIECCEe COBEpIeHUs paboThl. TeraoBbie IBUTATEIH.

CaoiicTBa napoB. BiaxxHocTh Bo31yXa.

duieKTpUYecKoe moJe (2 4)

3akoH Kynona. Hanpspkennocts nonst. [IpoBogHuMKM B 35ekTpruyeckoM mose. [lone 3apsykeHHOro mapa u IIacTUHBL. DHEprus 3apsyKEHHOIO Teja B
3IEKTPUYECKOM 10JIe. Pa3HOCTh MOTEHIMATIOB. DJIEKTPOEMKOCTh KOHAEHCATOPa. DHEPIHUs 3apsHKEHHOTO0 KOHAEH CaTopa.

3aKOHBbI MOCTOSIHHOTO TOKA (34)

Cuna Toka. Conpotusienue. 3akoH OMa. Pabota 1 MOIIHOCTH TOKa. DNEKTPOABIDKYIAsA ciiia. 3akoH OMa Jis 3aMKHYTOHU 1enu. 3akoHbl Kupxroda.
DJIeKTPOMATHUTHBbIE KoJIeOaHUs U BOJIHBI (4 1)

MarnutHoe mosie Toka. MarHuTHas WHAYKIUS. MarHuTHbli moTok. 3akoH Awmmepa. Cuna Jlopenma. MarHuTHbIE CBOWCTBAa BEIIECTBA. 3aKOH
ANEKTPOMArHUTHOM MHAYKIMH. Pa3nuyHbie CBOICTBA 3JEKTPOMArHUTHBIX BOJH: CKOPOCTh, OTpa)KEHUE, MpeoMiieHne, nHTepdepeHus, udpakus,
nossipuzanus. ['eoMmerpudeckas ONTUKA: 3€pKaja, ONTUYECKUE CXEMBI.

Pemienune BapuanToB EI'D (3 u)

KanengapHo — remaTudeckoe mianuposanue 11 kiace
1 wac B HeAeIr0, Bcero 34 yaca.

Tema 3aHaATHA Jlara
Neo Kou-Bo
/i 4acoB | IuIaH | GaKT | IpUMeEYaHudd
OCHOBBI MOJICKYJ/ISIPHO-KHHETHYeCKOMH Teopnu (4 yaca)
1 | Macca u pazmep monekyi. [locrostHaass ABoraapo. 1
2 | OcnoBHoe ypaBuenue MKT. 1
3 | 3aBUCHMMOCTD JaBJICHUS OT KOHIIEHTPAIMH MOJIEKYJI U TEMIIEPATYPHI. 1
4 | M3onponeccsl. 1




OcHOBBI TEPMOAUHAMUKH (4 1)

5 | BHyTpeHH:s dHEpryst OJHOATOMHOTIO rasa. 1
6 | [lepBblil 3aKOH TEPMOAMHAMUKH. 1
7 | I3MeHeHue BHYTPEHHEN SHEPruu Tel. 1
8 | TemnoBblie nBHUTATEINH. 1
CaoiicTBa NapoB, ;KMJAKUX U TBEPAbIX TeJ (4 yaca)
9 | CgoiicTBa napos. 1
10 | [ToBepXHOCTHOE HATSKEHHUE. 1
11 | MexaHu4eckue CBOMCTBA TBEPABIX TEIL. 1
12 | BraxxHocTb BO3/1yXa. 1
dueKkTpUYecKoe 1moJie (5 4acon)
13 | 3akon Kynona. 1
14 | IIpoBOAHUKHU B 3JIEKTPUUYECKOM IIOJIE. 1
15 | DHeprus 3apsHKEHHOTO TeJla B AJICKTPUUYECKOM T0JIE. 1
16 | Pa3HOCTH IOTEHIIMAJIOB. 1
17 | DAEKTPOEMKOCTh KOHAEHCATOpa. DHEPTUsl 3apsHKEHHOTO KOHAEHCATOpA. 1
3aKOHBI OCTOSTHHOTO TOKA (5 4acoB)
18 | Cuna toka. ConpoTuBIEHHE. 1
19 | 3akon Oma. 1
20 | PaboTta 1 MOIITHOCTH TOKA. 1
21 | DneKkTpoABHKYILAs CHIIA. 1
22 |3akon Oma Jij1st 3aMKHYTOM LIETIH. 1
DJIeKTPOMAarHUTHBIE K0JIe0aAHNS U BOJIHBI (74acoB)
23 |MarnutHoe nose Toka. MarHUTHBINA MOTOK. 1
24 |3axoH AMIiepa. 1
25 |Cuna Jlopenna. 1
26 SIBeHME AIEKTPOMATHUTHOW UHIYKIIMH. 3aKOH AJEKTPOMarHUTHOM 1
WHAYKIINU.
27 |DneKTpoMarHUTHBIC KOJICOAHHS U BOJIHBI. 1
28 |T'eomeTrpuueckast onTHKA. 1
29 |®usnueckas ONTHKA 1

Pemenue 3agau (4 yaca)
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30

Pemenue Bapuantos EI'D

1
31 |Pemenue BapuanToB EI'D 1
32 |Pemenue BapuantoB EI'D 1
33 |Pemenue BapuanToB EI'D 1
34 |Peseps 1

Ilepeyennb y4yeOHO-METOAUYECKHX CPEICTB 00y4YeHUSs

Jluteparypa mias yuureas 1. 3opun H. U. «OnektuBHblil Kypc «MeTobl

pemenus ¢puznueckux 3aaayuy»: 10-11 kmacce», M., BAKO, 2007 r. (MacTepckas yaurterns).

ok~ ow

N o

B owbde

o o

Kamenenxuii C. E., Opexos B. I1. «Metoauka pemieHus 3aaad rno ¢pusuke B cpegneit mkone», M., [Ipocsemenue, 1987 r.

PomamieBuy A. U. «®uzuka. Mexanuka. 10 kiacc. Yuumcs pemarts 3agauny», M., Ipoda, 2007 r.
banam B. A. «3agaun no ¢usuke u METOIbI UX perieHus», M., npocsemienue, 1983 r.

ABopckuit b. M., CenezneB 0. A. «CnpaBodyHO€ pPYKOBOACTBO IO (PU3MKE ISl TMOCTYNAIOUIMX B BY3bl U JUIA

camooOpa3zoBanusi», M., Hayka, 1989 r.
boGommna C. b. «EI'D. ®usuka. [IpakTrkyM 10 BBITTOJTHEHUIO TUIIOBBIX TECTOBBIX 3a/iaHui», M., Dk3amen, 2009 T.
Kypamosa C. A. «kEI'D. ®usuka. Pazgatounsiii Mmarepuan TpeHUpoBOUHbIX TecToBY», CII6, Tpuron, 2009 r.
MockaneB A. H., Hukynosa I'. A. «I'0ToBUMCS K €TMHOMY T'OCYJapCTBEHHOMY

Jlureparypa ajisi 00y4aroiuxcs

PomamieBny A. 1. «duszuka. Mexanuka. Yuumcs pemath 3aaaud. 10 kinace», M., JIpoda, 2007 r.
Munbko H. B. «®u3uka: nonusiit kype. 7-11 knaccesl. Mynerumenuiiasiii penetutop (+CD)», CII6, 2009 r.
bamam B. A. «3agauu o ¢puszuke u MeTo bl UX pemenus», M., [Ipocsemenue, 1983 r.

Kozen C. M., Koposun B. A., Opnos B. A. u ap. «®usuka. 10—11 xi.: COopHUK 33a/1a4 C OTBETaAMHU M PEHICHUIMI», M.,

Mmuemo3suna, 2004 r.

Manunus A. H. «CoopHHK BOTIpocoB U 3aja4 1o ¢uszuke. 10—11 kmacce», M., [Ipoceemnienue, 2002 T.
Menenun I'. B. «®u3nka B 3a7ja4ax: 3K3aMEHallMOHHbIE 3a7a4M C peieHusiMmn», M., Hayka, 1985 r.
Uepnoyuan A. U. «®usuka. 3a1auu ¢ 0OTBETaMH U pelieHussMu», M., Beicias mkona, 2003 r.
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8. CrenanoBa I'. H. «COopuuk 3amau mo ¢wusuke: mias 10-11 kmaccoB o0mieoOpa3oBaTenbHbIX yUpexaeHuin», M.,

npocseuienue, 2000 r. #umepnem — pecypcol

1) http://experiment.edu.ru/ - KoJIEKIKs BUACOIKCIIEPUMEHTOB (heepaabHOro mopraja o0Imero oopa3oBaHusl
2) http://school-collection.edu.ru/ - xoyiekIus 00pa30BaTEIBLHBIX PECYPCOB JIJIS IITKOJIBI

3) http://ntpo.com/physics/opening.shtml - otkpeiTus B pusmke

4) http://physics.nad.ru/physics.htm - anumarnus ¢pusnyeckux mpoueccon

5) http://ege.edu.ru/ - denepalbHbIi MOPTaT €AUHOTO FOCYAAPCTBEHHOTO dK3aMeHA

6) https://sdamgia.ru/ - o6pa3oBaTeabHBIA OPTAI IS MTOATOTOBKH K SK3aMEHaM.

MYHULMTATIbHOE [MloanmncaHo umMppoBOMN NOANNCHIO:
KA3EHHOE MYHULUWMTMAJIbHOE KA3EHHOE
OBLUEOBPA3OBATE/IbHOE OBLLUEOBPA30OBATEJIbHOE
YUPEMKEHWE YYPEXOEHUE "KAANTMHCKAA
| CPEOHAA

KRAATIMHCKAA CPELIHAA OBLLEOBPA3OBATEJIbHAA
ObLLEOBPA3OBATEJIbHAA  iKONA-CALL VM. B.
LUKOJTA-CA1 M. b. PAMA3AHOBA"
PAMA3AHOBA" Nata: 2023.10.09 17:29:53 +03'00"
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