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IosicuuTebHAA 3aNMMNUCKA

Pabouas mporpamma yaeOHoOro kypca mno ¢pusuke mis 10 kiaccoB «Pemenne 3anad mo pusuke» Ha 2023 — 2024 y4ueOHBIN roj
COCTaBJICHA HAa OCHOBE:
e «[Iporpammel neKTUBHBIX KypcoB. ®u3uka. 9-11 knaccer. [IpodunsHoe 00yuenue», cocraButens: B.A. Koposus, - «Zpoday, 2017 .
e 3opun H. U. «OnextuBHbIN Kypc «MeTo bl pemenns ¢puszudeckux 3agau»: 10-11 kmaces», M., BAKO, 2015 .
e Jlnsa peanu3anvu MporpaMmMbl_UCIOJb30BaHO yueOHoe nmocodue: B.A. Opinos, FO.A. CaypoB «IIpakTtuka pemenus pusndeckux 3amad. 10-11
KJ1acchl», - «Benrana-I'pag», 2016 .

g €JIM_Kypca:

1. Pa3BUTHUEC IMO3HABATCIBHBIX MHTCPCCOB, MHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEN B mponecce peIICHMA (1)I/ISI/I'-ICCKI/IX 3aga4d nu

CaMOCTOSITEIIBHOTO TIPUOOPETCHHSI HOBBIX 3HAHUI;

COBEpILIEHCTBOBAHKE TIOJTYyYECHHBIX B OCHOBHOM Kypce 3HAHUN M YMEHHIA;

(dbopMUpOBaHHE MPEIICTABUTENCH O MOCTAHOBKE, KIACCH(PHUKAIINN, IPUEMAX U METOJIaX pelIeHus (PU3MIecKuX 3a1a4;

4. TPUMEHSTbH 3HAHUS 10 (PU3KKE IS OOBSICHEHHUS SBICHUIN TIPUPO/IbI, CBOWCTB BEIIECTBA, PEHICHUs (PHU3UUECKUX 3a/1a4, CAMOCTOSITEIIHHOTO
MPpUOOPETEHHUS U OIICHKH HOBOM MH(MOpMAaIi (GHU3HMIECKOTO COJIEPIKaHUSI.

w N

3ajaun Kypca:

1. yraoyGneHnue u cucTemMaTusalys 3HaHUH yJaluxcs;
2. yCBOEHHE y4yallUMHCS OOUIUX aITOPUTMOB PELICHUS 3a/1a4;
3. OBIIaJIcHHE OCHOBHBIMH METOJIAMU PEIICHHUS 3a/au.

OO0mas xapakTepuCcTHKA Kypca

[Ipouecc pemieHust 3a1ad CIYKUT OJHUM U3 CPEICTB OBIAJICHHS CHCTEMOM HAyYHBIX 3HAHMH TI0 TOMY WJIM MHOMY Y4eOHOMY TpEIMETY.
Oco0eHHO BenKa ero poJib mpu 00y4eHun (QU3MKe, TIe 3a1a4 BHICTYAIOT JEHCTBEHHBIM CPEACTBOM (POPMHUPOBAHUS OCHOBOIIOJIArAOIINX (PH3HYECKUX
3HaHWW U yMeHu#. B mpornecce pemeHust o0ydaronyecs OBIaIeBal0T METOAaMH HCCIIEAOBAHNS PA3IMYHbIX SBICHHHA MPUPOIBI, 3HAKOMSTCS C HOBBIMH
NPOTPECCUBHBIMU HMJCSIMHU H B3IJISIaMH, C OTKPBHITHSAMHU OTEYECTBEHHBIX YUYEHBIX, C JIOCTIDKCHHSMH OTEYECTBEHHONW HAYKH W TEXHUKH, C HOBBIMH
npodeccusiMu.

[Tporpamma ¢akyIbTaTUBHOTO Kypca OPHEHTHPYET YUHTENs Ha JajbHEHIee COBEPIICHCTBOBAHHE YK€ YCBOCHHBIX 00YYaIOIIMMUCS 3HAHUN U
yMeHuid. J[7s1 3TOro BCs mporpaMma JeNUTCs Ha HECKOJIBKO pa3fenioB. B mporpamMe BbIIENCHBI OCHOBHBIE pa3/ielibl HIKOJIBHOTO Kypca (PU3WKH, B
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http://festival.1september.ru/authors/102-867-101/

Hayvaje U3y4eHUs KOTOPBIX C YJaIIUMUCS MOBTOPAIOTCS OCHOBHBIE 3aKOHBI M ()OPMYIIBI JaHHOTO paszzena. Ilpu mogbope 3amau Mo KakJaoMy pasieny
MO>KHO MCIIOJIb30BaTh BRIYUCIUTEIbHBIC, KAUECTBEHHBIE, IPpauuecKue, SKCIIEpUMEHTAIbHBIC 33/1a4H.

B nauane uzyueHus Kypca JaeTcsi 1Ba ypoka, IIeJIbI0 KOTOPBIX SIBJISIETCS 3HAKOMCTBO YUYAIlUXCS C MOHATHEM «33Jaday, UX Kiaccuukanuei u
OCHOBHBIMU crioco0amu pemieHus. bosplioe 3HaueHne AaeTcsi aIrOpUTMY, KOTOPbIA (QOPMUPYET MBICIUTENIbHBIE ONIEPALlMU: aHAJIU3 YCIOBHS 3a/1auH,
J0TaIKa, MPOEKT PEUICHHUS, BBIIBI)KEHUE THUITOTE3bI (peIIeHue), BHIBO/L.

B 10 kmacce mpu pemieHuUM 3agad 0co0O€ BHHMAHHE YICISICTCS TOCICIOBATEIBHOCTH JICUCTBUN, aHAIM3Y (DU3MYECKOTO SIBIICHUS,
IIPOrOBapyBaHUIO BCIIyX PEIIEHHUS, aHAJIU3y MOJYy4eHHOro oTBera. Eciim B Hauane pasjena Juisl WUIIOCTPALMK MCIONb3YIOTCA 33Jaud U3 MEXaHUKH,
MOJIEKYISIPHON (DPM3UKH, JIEKTPOIMHAMUKH, TO B JalIbHEHIIIEM pelliatoTes 3a/1auu U3 pasjienoB Kypea ¢pusuku 11 kiacca.

[Tpu moBTOpeHNN 0000IIAFOTCS, CUCTEMATU3UPYIOTCS KaK TEOPETHUECKUI MaTepHrall, TaK U TPUEMBI PEIICHNUS 3a/1a4, IPHHUMAIOTCS BO BHUIMaHUE
L[€JI1 TIOBTOPEHUS MPHU MOJrOTOBKE K €JMHOMY FOCY/1apCTBEHHOMY 3K3aMEHY.

[Ipu pemrenun 3amad Mo MEXaHUKE, MOJEKYISIPHOU (QU3UKE, IEKTPOAMHAMUKE TJIaBHOE BHMMaHuE oOpamiaercs Ha (GOpMUPOBAHUE YMEHMM
pelaTh 3a/1a4M, Ha HAaKOTJIEHUE OIbITa PeleHus 3a7a4 Pa3InyHON TPYAHOCTH.

B konne uzyuyenus ocHoBHBIX TeM («KunHemaTuka u nuHamuka», «MomekynspHas ¢usnka», «DJIEKTPOJAWHAMUKA») MPOBOJAATCS UTOTOBBIE
3aHATUSA B (OpME MTPOBEPOUYHBIX padOT, 3a/IlaHUs KOTOPBIX COCTaBJIEHBI HA OCHOBE OTKPHITHIX 0a3 EI'D mo ¢usuke. [locne nzydenus HeOOIbIINX TEM
(«3akonbl coxpanenuda. ['mapocratuka», «OCHOBBI TEPMOJIUHAMHUKNY», «BOJHOBBIE M KBAaHTOBBIE CBOIICTBA CBETa») MPOBOJATCS 3aHATUA B Gopme
TecToBOU paboThl Ha 1 yac, coneprkanieit 3ananus u3 EI'D (gacteb 1 1 yactp 2).

IpuHumMnbI 0TOOPa coiepKAHUA U OPraHU3aLHUU Y4eOHOro MaTepuaJia

. COOTBETCTBUE COJEpPKAHUS 3aJady YPOBHIO KJIACCUUECKOW (DU3HMKH, BBIACPKABUIMX MPOBEPKY BPEMEHEM, a TAKKE€ YPOBHIO Pa3BUTHUS
COBPEMEHHOM (PU3MKH, C BO3MOKHOCTHIO TNOCTPOEHHUS B Mpoliecce pelieHus (U3NYeCKUX U MaTeMaTUYECKUX MOJENeH H3ydaeMbIX OOBEKTOB C
Pa3IMYHOM CTENEHBIO IeTAIU3AINY, PeaTu3yeMOoil Ha OCHOBE IPUMEHEHUS: KOHKPETHBIX 3aKOHOB (PU3NYECKUX TEOPHil, (hyHIaMEHTAIbHBIX PU3NYECKIX
3aKOHOB, METOJIOJIOTUYECKIX IPUHIIUIIOB (PU3UKH, & TAKKE METOI0B SKCIIEPUMEHTAIbHON, TEOPETUUYECKON U BEIUUCIUTEILHON (PU3UKH;

J COOTBETCTBUE COJICPKaHUA U POPM MPEABbABICHUS 33724 TPEOOBAHUAM TOCYJAPCTBEHHBIX IPOrPaMM MO (HU3UKE;

. BO3MOXHOCTh O0Y4€HHUS aHAINU3Y YCIIOBUN IKCTIEPUMEHTAIBHO HA0II0IaeMBIX SIBJICHUN, paCCMaTPUBAEMBbIX B 3a/1a4€;

. BO3MOXHOCTBH ()OPMUPOBAHUS IOCPEACTBOM COJEPKAHUS 3a7a4 M METOJIOB X PEUICHHS] HAyYHOTO MHUPOBO33PEHHS U HAYYHOTO MOAX0/1a
K U3YYCHHIO SIBJICHUM MTPUPOJIbI, aIeKBATHBIX CTHIIIO MBIILJICHHS, B paMKaX KOTOPOTO MOXET ObITh pellieHa 3a1aua;

. KU3HEHHBIX CUTYAIlHi U pa3BUTHUS HAYYHOTO MUPOBO33PEHHUSL.

[Ipennaraemslii Kypc OpUeHTHPOBAH Ha KOMMYHHUKATUBHBIN, HCCIEI0BATEIbCKHUM MOAX0] B 00y4e€HIH, B KOTOPOM IPOCIIESKHUBAIOTCS CIIEIYIOINE
9Tanbl CyOBEKTHON AEATENbHOCTH YYalUXCS M YUUTENs: COBMECTHOE TBOPUECTBO YUMTENS M YUYaIIMXCS MO CO3JaHHIO (PU3MUECKOM MpoOIeMHOMN
CUTyallUl WIN JAEATENbHOCTH MO MOA00OpY LMKIA 33Jad M0 M3y4aeMoil TeMe — aHaiu3 HaiiJieHHOW mNpoOJeMHO# cuTyauuu (3a1auM), 4eTKoe
¢dopmynupoBaHue (GHU3UUECKOM dYacTH mpoOsieMbl (3a7ayM), BBIABMDKEHHE THIOTE3, pa3paboTka Mojened ((PU3ndeckux, MaTeMaTHYeCKHuX),
MIPOrHO3UPOBAHME PE3YJAbTATOB, PA3BUTUS BO BPEMEHHM SKCHEPUMEHTAJIbHO HAOMIOJAEMBIX SIBIEHUI TpoOBEpKa M KOPPEKTHPOBKA THUIOTE3 —
HaX0XJCHNUE PELIECHUI NpPOBEpKa M aHAIM3 PEUICHUH — MPEUIOKEHUS 10 UCIOJIb30BAHUIO NIOJYYEHHBIX PE3YJIbTaTOB I IOCTAHOBKU U PELICHMS



Opyrux mpoOiieM (3ahad) Mo M3y4yaeMoW TeMe, MO0 paHee HU3YUYeHHBIM TeMaM Kypca (GU3MKH, a Takke M0 TeMaM JPYIHX TMPEeIMETOB
€CTECTBEHHOHAy4YHOI'0 LIMKJIA, OLIEHKA 3HAUYEHUSI.

OO01ue pekoMeHAAIMHU K NPOBEIeHU IO 3aHATHI

[Tpu u3ydyeHun Kypca MOTYT BOBHUKHYTh METOJMUECKHE CIIOKHOCTH, CBSI3aHHBIE C TEM, YTO 3HAHHH 10 OOJBIIMHCTBY pa3JesioB Kypca (GU3NKU
Ha YPOBHE OCHOBHOM IIKOJIbI HEJOCTATOYHO JUIsl OCO3HAHHOI'O BOCIPUATHUS Psiia pacCMAaTPUBAEMbIX BOIIPOCOB U 3ajau.

bonbias yacTe MaTepuaa, COCTaBIISIONIAs COAEPKaHUE IPUKIIAJHOTO Kypca, COOTBETCTBYET rOCyJapCTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTY
¢uznueckoro oOpazoBaHusg Ha MPO(UILHOM YpPOBHE, B CBSI3H, C UYE€M KypC HE CTOJBKO pacIIMpsieT KPYyr MPEeIMETHBIX 3HAHUH ydalluXcs, CKOJIBKO
yIayOJIsieT UX 3a CUET YCUJIEHUS HETIPEAMETHBIX MUPOBO33PEHYECKON U METO0JIOTUYECKOM KOMIIOHEHT COJIEpKaHuUs.

MeToabl M OPraHu3anMOHHbIE (OPMBI 00yYeHUS

Jlnst peanuzaruy meyieid U 3a1a4 JaHHOTO MPHUKIIAQIHOTO Kypca MPEArnoaraeTcsl UCMoJIb30BaTh CeAyIonIue (OPMBI 3aHATUN: TPAKTUKYMBI TI0
PELICHHUIO 3a/1a4, CaMOCTOsATeIbHAs padoTa yJaluxcs, KOHCY/IbTalluU, BbINoJHeHHe padoT B popmare EI'D. Ha 3aHATHSIX TPUMEHSIOTCS KOJUIEKTUBHbBIE
U UHAWBUIYyalbHbIE (OpPMBI pabOTHI: MOCTAHOBKA, PEIICHUS M OOCYXKICHMs pellieHus 3ajad, MOATOTOBKa K €AMHOMY TECTUPOBAHHIO, MOAOOp U
COCTaBJICHHUE 3a/1ay Ha TeMy | T.1. [IpeanoiaraeTcst Takke BBITIOJHEHNUE TOMAITHUX 3aJlaHUui 110 pElIeHUIo 3a1a4d. JloMuHaHTHOM ke hopMol yIeHHS
JOJI’KHA CTaTh UCCIIE0BATENbCKAs JeATEIbHOCTh YUEHHKA, KOTOpasi MOKET ObITh pean30BaHa Kak Ha 3aHATHUSAX B KJIacce, TaK U B XOJI€ CAMOCTOSITEIbHOM
paboThl yuanuxcs. Bee 3aHATHS OHKHBI HOCUTH IPOOJIEMHBIN XapakTep M BKIIOUYATh B ¢€0s1 CAMOCTOSITEBHYIO PadoTy.

Metopl 00ydeHus1, MpUMEHsIeMble B paMKaX MPUKIAIHOTO Kypca, MOTYT M JOJDKHBI OBITh JOCTATOYHO pazHooOpasHbiMu. [Ipexne Bcero 3to
UcclenoBaTeNIbcKast padoTa caMHX y4yalluXcs, COCTaBlIeHHE 0000IAI0UX Ta0IUII, a TAKKE MOArOTOBKA U 3alllMTa YYAIIUMUCS aJITOPUTMOB PeLIe HUs
3a1a4. B 3aBHCUMOCTH OT MHIMBUIyaIbHOTO IIJIaHA YYUTENb JOJDKEH MpeyiaraTh y4aluuMcs IOATOTOBICHHBIN UM MepedyeHb 3a/1a4 Pa3IMiyHOr0 YpOBHSA
CJIO’KHOCTH.

[TomMuMoO uccClIeOBaTENBCKOTO METOJa 1eJecoo0pa3HO HCIOJIb30BAHUE YAaCTUYHO-TIOMCKOBOTO, MPOOJIEMHOTO H3JI0KEHHS, a B OTAEIbHBIX
ciydasx uH(GOpMaMOHHO-WLTIOCTpaTuBHOTO. [locneanuii MeToa MpUMEHSETCs B TOM Cllydae, KOTJla y yJalluXcsi OTCYTCTBYeT 0a3a, MO3BOJIAIOLIAsS
WCI0JIb30BaTh MPOYKTUBHBIE METO/IHI.

CpeacrBa 00y4yeHus

OcCHOBHBIMU cpeacrBaMu O6y‘leHI/I$[ IIPpU U3YUCHUU MIPUKIIAJHOTO KypCa ABJIAIOTCA:

. dusnueckue npudOpsI.

. I'padrueckue WLTIOCTpALUU (CXEMBI, YEPTEXKHU, IPAPHUKH).
. JIMIakTH4ecKre MaTepHabL.

. Y4ueOHUKH GU3UKH JUTSI CTApIINUX KJIACCOB CPEIHEH IKOJBI.
. YuebHble mocobus no Gpusnke, COOPHUKHU 3a/1a4.



Opraﬂnsaunﬂ CaMOCTOSITeNbHOI paGOTBI
CaMocTosTelbHas pa60Ta npearnojaract Co3gaHnuce IUJaKTUICCKOTr0o KOMINICKCA 3a/1ad, PpCHICHHLIX CAMOCTOATCIIBHO Ha OCHOBC MCIIOJIb30BaHUA

KOHKPETHBIX 3aKOHOB (PM3MYECKUX TEOpHil, (pyHIaMEHTANbHBIX (U3NYECKUX 3aKOHOB, METOJOJIOTHUYECKUX MPUHIMUINOB (PU3MKH, a TaKKe METOJIOB
HKCTIEPUMEHTAIBHOM, TEOPETUYECKON M BBIYUCIUTENBHOW (DU3WKKA M3 pa3IMYHBIX COOPHUKOB 3a/ad C OpUEHTAIMEeH Ha MpoQmIbHOE 00pa3oBaHHE

y4aruuxcs.

O

Ili1anupyemblie pe3ysibTaThl OCBOCHUSI 00YYalOUIUMMCS NIPOTPAMMBbI:

VY ygammuxcs MOTyT ObITh COOPMUPOBAHBI JIMYHOCTHBIE PE3YIIHTATHI:
OTBETCTBEHHOE OTHOIIEHHUE K YUEHHIO, TOTOBHOCTb U CIIOCOOHOCTH 00YJaroIUXCsl K caMO0Opa30BaHUIO HA OCHOBE MOTHBAIIUH K O0YYEHHIO U
TMO3HAHUIO, 0CO3HAHHBIN BBHIOOD;

CIOCOOHOCTH K SMOIIMOHATIBLHOMY BOCTIPUSITUIO MAaTEMAaTUYECKUX U GU3NYECKUX OOBEKTOB, 33ja4, PEIICHUH, pacCyKICHH;

YMEHUE SICHO, TOYHO, IPAMOTHO M3J1araTb CBOM MBICJIM B YCTHOM Y MUCBMEHHOM pe4H, IOHUMATh CMBICII ITOCTABIEHHOM 3aJ1a4M, BBICTpauBaTh
apryMeHTalHIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI;

YMEHHUE KOHTPOJIUPOBATh IPOLIECC U Pe3yIbTaT ydeOHOU NeATeIbHOCTH;

KPUTHYHOCTh MBIIIJICHUSI, yMEHUE PACIO3HABATh JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAaHUS, OTJINYATh TUIIOTE3Y OT (PaKTa;

Kp€aTUBHOCTh MBIIIJICHUS, THULIUATUBbI, HAXOTYUBOCTH, AKTUBHOCTH IIPU PELICHUH 3a/1a4.

MeTanpeaMeTHBIMH pe3yJIbTATAMHU pEaU3allii MPOrpaMMbl CTaHET (popMHpoBaHHE OOMIMX CIOCOOOB MHTEIIEKTYalbHOW AESITEIHbHOCTH,

XapaKTEepHBIX U1l MaTeMaTUKH U (PU3UKHU, SBISIONIMXCS OCHOBOHM MO3HABATENbHOM KYIbTYPHI, 3HAUMMOW Ui pa3jiMYHbIX c¢ep uenoBeuecKoi
NEeSITEeIbHOCTH, @ UMEHHO CJIETYIONIIUX YHUBEPCAIbHBIX YIEOHBIX ACHCTBUIA.

1) peryasiruBHBIE

yuawuecs noaydant 603MOHCHOCMb HAYYUMbCA.!

©)

O O O O

O

CaMOCTOSITEIIEHO (DOPMYITMPOBATH 1SN 3aHSATHUS TTOCIIE PEIBAPUTEIBHOTO 00CYXICHUSI HEKOTOPOW CHUTYaIlUH, OTPAXKAIOIICH KOHKPETHOE
(dbuzuveckoe sBJIeHUE U (WIJIN) 3aKOH;

COCTABJISATB IJIAH M TIOCJIEIOBATEIILHOCTD JICHCTBU,

MIPOBOJIUTH MATEMATHUYECKYIO HHTEPIIPETAINIO (DU3NYCCKUX SIBIICHUIA,

MPEBUICTH BO3MOYKHOCTH MOJyYCHHUsI KOHKPETHOTO pe3ysibTaTta IPH PEIICHUH 33/1ay;

aJICKBaTHO OIICHMBATh MPABWILHOCTh M OIIMOOYHOCTHh BBINOJHEHHS Y4eOHOW 3amaud, €€ OOBEKTHBHYI TPYAHOCTh U COOCTBCHHBIC
BO3MOJKHOCTH €€ PCIICHHUS;

paboTas 1Mo MmiaHy, CBEpATh CBOM JEHCTBUS C LENBIO U, IPU HEOOXOJUMOCTH, MPOBOIUTH KAUECTBEHHOE MOJIEIHPOBAHUE, BBHISBISS U
WCIIPABIISAS IOMYIIEHHbIE OIINOKH;

B JMAJIOTe C YYUTETIEM YUUTHCS BBIPAOATHIBATH KPUTEPUHM OIICHKU U OINPEAESATh CTENEHb YCHENIHOCTH BBINIOJHEHUS CBOEH pabOThl U
paboThI BceX, UCXOIS U3 UMEIOIITUXCS KPUTEPUEB;

2) no3HaBaTeJIbHbIe

ywawuecs nounydan 603MOHCHOCMb HAYUUMbCAL:!



OpPUEHTUPOBATHCS B CBOCH CHCTEME 3HAHMIA: CaMOCTOSITEIBHO npednonazamy, Kakas MHPOPMALUs HYXKHA IS PELICHUS TOW WM MHOU
3aJauu, KaKMX 3HAaHUH HEJAOCTaTOYHO MPU BBIOPAaHHOM IUIAHE PEIICHMS;

ombupams HEOOXOJUMBIE JUISI PEHICHUs 3a7aydl UCTOYHUKHM MH(OPMAIMH CPEIW IMPEIUIOKEHHBIX YUUTEIEM CIOBapel, SHIMKIONEIU,
CIPaBOYHUKOB, UHTEPHET-PECYPCOB;

IIPOBOJUTH HAOJIIOJIEHUS, IJIAHUPOBATh U BBINOJIHITH SKCIIEPUMEHTHI, 00pabaThIBaTh pe3yJbTaThl U3MEPEHU, IPEJICTABIISTH PE3YIbTaThl
M3MEPEHU ¢ TOMOIIbI0 Tabuuil, TpadukoB u (Gopmys, 0oOHApYKMBATh 3aBUCUMOCTH MEXKIY (U3HMUYECKUMHU BEIMUYMHAMH, OOBIACHSITH
[IOJIy4Y€HHBIE PE3YJbTAThl U JENaTh BbIBObL;

J0OBIBaTh HOBBIC 3HAHUS: U36IeKamb HHPOPMAIIHIO, TIPEIICTABICHHYIO B pa3HBIX (hopMax (TEKCT, TaOIHIIA, CXeMa, MIUTFOCTPALIHS U JIp.);
nepepadbaTbIBaTh MOJYYEHHYI0 UHPOPMALUIO: CPABHUBAMb, CONOCMABAMb W 2pynnuposams GakThl U SBIEHUS (337a4d U MOA33Ja4u U
X (U3NYECKHE U TeOMETpPUUECKHe 00pasbl); BBISIBIATH MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXJy U3MEHEHUEM 3aJJauHOM CUTyalueil, ee
(bu3nuecKoil 1 reOMETPUUECKON COCTABIISAIONICH, €€ 3pUTENBLHOTO MPEACTaBICHUS, ClIoco0a pEIIeHUs 3a/1a4H;

3) KOMMYHUKATHBHbIE

ywawuecs noaydant 603MOHCHOCMb HAYHUMbCAL!

o

o

OpraHU30BbIBATH y4EOHOE COTPYAHUYECTBO U COBMECTHYIO JIESATEIBHOCTh C YYUTENEM M CBEPCTHHKAMH: ONPENENATH LENU, PaCHpelessTh
(GYHKIMH U POJIU YYaCTHUKOB;

B3aMMO/ICHCTBOBATh U HAXOAUTH OOIIHE CIIOCOOBI pabOThI; HAXOIUTH 00IIEee PElIeHNE; CITYIIaTh NapTHEPA; POpPMYIHPOBATH, APIYMEHTHPOBATH
U OTCTauBaTh CBOE MHECHHUE;

KOOPJIMHUPOBATH U IPUHUMATH Pa3IMUHbIE O3UIIMH BO B3aUMO/ICHCTBHH;
apryMEHTHPOBATH CBOIO MO3UIUIO K KOOPAUHUPOBATH €€.

IIpenmMeTHbIMH pe3yJIbTATAMHU pealiM3allii MPOrpaMMBbl CTaHET CO3/aHue (yHAAMEHTa JJIsi CUCTEMaTH4YEeCKOTO0 OCBOCHHUS Kypca (PHU3UKH,

(bOpMI/IpOBaHI/Ie MCXaHMU3MOB MBIIJICHHUS, XapaKTCPHBIX IJISA MaTeMaTH4eCKOM JACATCIbHOCTH, @ UMCHHO!
yuawuecs noaydant 603MOHCHOCMb HAYYUMbCA.!

©)

o

O

HUMETh IIPEACTaBIICHUC 00 OCHOBHBIX N3Yy4YaCMBbIX IMOHATUAX KaK Ba)KHEHUIINX MaTeMaTHUECCKHX MOJCIIX, ITO3BOJIAOIINUX OIMMCBIBATH U U3YYaTh
PEAIBHBIC MMPOLUECCHI U ABJICHUA,

pa6OTaTI> C (I)I/ISI/I‘IGCKI/IM N MaTCMaTH4YCCKHUM TCKCTOM (aHaHI/ISI/IpOBaTL, HU3BJICKATb HeO6XOI[I/IMy10 I/IH(i)OpMaI_II/IIO), I'paMOTHO HIPUMCHATH
(bHSPI‘-ICCKyIO U MAaTCMAaTHYCCKYHO TCPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BAaTh PA3JIMYHBIC SA3bIKU (bHSPIKPI 1 MaTCMAaTUKH,

IIpOBOAUTDH KJ'IaCCI/I(l)I/IKaI_[I/II/I, JJOTHYCCKHCEC 06OCHOBaHI/I$[, JOKa3aTCIabCTBa YTBep)KHeHHﬁ;
OBJIaACTh CUMBOJIBHBIM A3BIKOM anre6pLI, IMpueMaMH PCUHICHUA ypaBHeHHﬁ, CHUCTEM ypaBHCHHfI, HCIIOJIb30BaTh UJCIO KOOPAWHAT Ha IJIOCKOCTHU
AJI1 UHTCpIIpCTallii ypaBHeHHﬁ, CUCTCM, IIPUMCHATH allllapar ypaBHCHI/Iﬁ AT pECHICHUS 3a4a4 U3 Pa3JIMYHBIX Pa3ACcjIOB Kypca q)HSI/IKI/I;

OBJIQZIETh CUCTEMON (DYHKIIMOHAIBHBIX MOHATHH, (YHKIIMOHAIBHBIM A3bIKOM U CUMBOJINKOH, YMETh Ha OCHOBE (DYHKIIMOHAJIbHO-TpaUUECKUX
MIPEJCTaBICHUN ONMUCHIBATH M aHAIN3UPOBAThH pealibHble (PU3NUECKUE 3aBUCUMOCTH;

BLI6I/IpaTB paI_II/IOHaJ'ILHHﬁ CIoco0 pCUICHUS 3aa1H;
BJIAZACTDb PA3JIMYHBIMU MCTOAaMHU PCHICHHUA 3a/la4: AHAJIMTUYCCKHUM, I‘pa(I)I/I‘leCKI/IM, SKCIICPUMCHTAJIbHBIM U T.[I.;
HpI/IO6peCTI/I OIIBIT CAMOCTOSITEIIFHOM IEITEILHOCTU IIpu pCIICHUN y‘lC6HBIX H UCCIICA0OBATCIIbCKUX 3a/1a4,



O TPUOOPECTH OTBIT MPE3ECHTAIMH COOCTBEHHOTO MPOIYKTA.

IIpeacraBienue 06pa3oBaTe/bHBIX Pe3yJbTATOB H MOJABe/ICHUE UTOTOB:

Jnist nTaHHOTO Kypca HanboJiee COOTBETCTBYET 3aueTHast hopma onleHKU. VToru paboThl HOABOIATCS O pe3yabTaTaM y4eOHOM AeITeTbHOCTH
yydaluxcs B KOHIIE ToJa.
dopma UTOroBo# paboTHI MO MporpamMme: KOHTposbHas padota mo KMMawm EI'D
OneHka 3HaHUHN, YMEHHUI 1 HaBBIKOB 00y4arOIINXCs MPOBOJUTCS B MPOLIECCE: ONPOCOB, pPELIEHUS 3a/1a4, BBITNIOJIHEHUS TUCbMEHHBIX padoT,
y4acTus B IPAKTUYECKON M SKCIIEPUMEHTAIBHON JESTENbHOCTH.
Cucrema KOHTpOJIS BKIIIOYAET CaMO-, B3aUMO-, YUUTEIbCKHI KOHTPOJIb U MMO3BOJISIET OLIEHUTh 3HAHUS, YMEHUS U HaBBIKU 00YUYaIOLIUXCS KOMITJIEKCHO
0 CIEAYIOIINM KOMIIOHEHTaM:
o YMeHHe IeiiCTBOBATh B COOTBETCTBHUU C ITIOCTABJIEHHOH IIEJIBIO.
o Ywmenue pabotathb ¢ nH(OpMaLIUEN: HAXOAUTh, OTOMPATh, TepepadbaThIBaTh, PEICTABIISATS.
o YMeHHe UCTIOIb30BaTh JIOTHYECKHE IeUCTBUS: aHAINU3, CHHTE3, CpaBHEHHE, 0000IIEHHE.
O YMeHHE NPUMEHSATh ONOPHBIC 3HAHNUS, YCTAHABIINBATh CBSA3U MEKLy HUMH.
OnHo¥ 13 GopM KOHTPOJIS IPY MPOBEICHUH 3aHATUH ABJIAETCS MeJarornyeckoe HabIoAeHNe 3a OBEICHUEM U ICUCTBUSMH YIEHUKOB, YPOBHEM,
rIIyOMHOM M CTOMKOCTBIO X MO3HABATEILHOTO UHTEpECa; O0IEHUE B X01€ TUTAHUPOBAHMUSI, BHITIOJTHEHHSI M aHAJINM3a PE3YJIbTaTOB SKCIIEPUMEHTOB.
Jpyroit BaxHO# (GopMO¥ KOHTPOJIS SBISIIOTCS TPO(HOPUEHTAITMOHHBIE OECEIbI CO MKOJIbHUKAMHU.

Coaep:xxanue Kypca

IIpaBuiia u npuemMbl pelieHust puznueckux 3aaay (2 1)

Uro takoe ¢puznueckas 3agada. Guznueckas Teopus u pemieHue 3anad. Cocraienue ¢puzndeckux 3agad. OCHOBHbIE TPEOOBAHUS K COCTABICHUIO 3a/1a4.
OO6mue TpeboBaHus MpHU pelieHnr PU3ndeckux 3a1a4. BeinonHeHue miaHa peuieHus 3aaaund. AHanu3 petieHust u opopMieHHe perieHus. TurnuyHbie
HEJOCTAaTKU MpPU pElIeHUH M OPOPMIICHUU pEelIeHHs 3aJaud. Pa3iuuHbple mpUeMbl W CIOCOOBI PEUICHHUS: F€OMETPHUYECKHE MPUEMBI, aIrOpPUTMBI,
aHanoruu. MeTo sl pa3MepHOCTe, Tpadudeckue perieHus, MeTo 1 rpadoB.

Onepanum HaJ BEKTOPHBIMYU BeJIMYHMHAMH (24)

CkansipHble U BEKTOPHBIE BeTHYMHBI. J{eliCTBUS HaJ BEeKTOpaMu. 3aJlaHue BEKTOpa. Y MHOXKEHHE BeKTopa Ha ckansap. CrnoskeHue BeKTopoB. [Ipoekiun
BEKTOpa Ha KOOPJMHATHBIE OCH U IEHCTBUS HaJ BeKTopamu. [IpoeKiuu cyMMBbI U pa3HOCTH BEKTOPOB.

PaBHoMepHOe nBUKeHHE. (3 1)



[Tepememenue. Cxopocts. [IpsmonuHeitHOe paBHOMEpHOE ABMKeHUE. [ paduueckoe npeacrapneHue qprxeHus. CpeaHsis myTeBast U CpeHss CKOPOCTh
110 MepeMelleHn0. MrHoBeHHasi CKOpoCcTb. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHKEHUS. DOopMylia CI0KEHHUSI CKOPOCTEH.

OxHOMepHOe paBHONIEpEeMEHHOE IBUKeHue (3 1)

VYckopenue. PaBHOyckopeHHOE JBHKEeHHE. PaBHO3aMelIeHHOE UM paBHOYCKOPEHHOE JABMKEHHUe. llepemerienne mpu paBHOYCKOPEHHOM JBHMKEHUHU.
CBoboaHOe mageHue. YckopeHue cBoboHOTo najeHus. HayanpHast ckopocTh. J[BukeHne Tena OpoIIeHHOT0 BEPTHKAIBHO BBEPX.

JIByMepHoe paBHONepeMeHHOe ABH:KeHHE (3 1)

JIBukeHue Texaa OpOILIEHHOTrO MO/ YIJIOM K ropu3oHTy. Onpenenenue JalbHOCTH M0JIeTa, BpeMeHH nojeTa. MakcuMaibHasi BbICOTa IoIbeMa Tella Ipu
JBIDKEHUM TIOJ YTJIOM K TOPH30HTY. Bpems mombema 10 MakCUMaiabHOW BBICOTHL. CKOPOCTHh B JItOOOM MOMEHT ABWKEHHUA. YPAaBHEHHE TPACKTOPHUU
JIBAKEHUSI.

JuHamMuka matepuaibHoii Touku. [loctynarenbHoe nBm:keHue (4 4)

KoopaunatHblli METO pelIeHHs 3a7a9 IO MEXaHUKE.

JIBu:KeHHEe MAaTePHAIBLHOM TOYKH M0 OKPY:KHOCTH (3 1)

[lepuon oOpamenus u yactota oopamienus. L{luknudeckas yactora. YriaoBas ckopocTs. [lepemenienne u cKkopocTh IpU KPUBOJIMHEHHOM JBUKEHHUH.
LlenTpocTpemMuTenpHOE YCKOPEHUE. 3aKOH BCEMUPHOTO TATOTEHMUS.

HNmnyabc. 3akoH coxpaHeHust uMnyJibca (4 v)

Nmmynbe Tena. mnynse cutbl. SIBieHne oTnadu. 3aMKHYTBIE CUCTEMBI. AOCOTIOTHO YIIPYTroe M HEYIPYTroe CTOJKHOBEHUE.

PaGoTa u DHeprusi B MexaHuKe. 3aKOH COXpaHeHHs MeXaHu4ecKoii yHeprum (5 4)

[ToreHunanpHas U KUHeTHYECKas 3Heprus. [lonHas MmexaHnueckast SHEprusl.

Crartuka u rugpocraTuka (2 u)

YcnoBus paBHoBecus Tel. MomeHT cuiibl. L{eHTp Tsixectu Tena. Buabl paBHoBecus Tena. JlaBiaenue B xuakocTu. 3akoH [lackans. ['mapaBinyeckuil
npecc. Cuna Apxumena. Bec tena B xxuakocTy. Y cinoBus miaBanus tei. Hecoknumaemast KuIKOCTb.

KanengapHo — temaTuueckoe mianuposanue 10 kiaace
1 gac B Henenmro, Bcero 34 yaca

Ne Tema 3anaTHs Koi-Bo Hara
n/n yacoB | mjaH | (akr | npumeyanus
IIpaBuiia u npueMbl pemieHust puznueckux 3aaay (2 yaca)
1 OOm1re TpeboBaHMs IPU peIIeHUH (PU3NYECKUX 3a1au. 1
2 PaznuuHble npreMbl U CrIOCOObI PeleHus!. 1
Onepanuu Ha/l BEKTOPHBIMH BeJIHYHHAMHU (2 yaca)
3 CxaJisipHbIC ¥ BEKTOPHBIE BETMYMHEL. 1
4 JleticTBus ¢ BekTopamu. [Ipoekiinu BeKTopa Ha OCH KOOP/MHAT. 1
PaBHoMepHOe nBH:KeHME (3 yaca)
5 | psamonmHeiiHOE pABHOMEPHOE JIBHKEHHE. | 1|




6 CpenHsist CKOPOCTb.
7 MrHoBeHHasA CKOPOCTb.
3aKoH ci10keHusi ckopocTeii (3 yaca)

8 OTHOCUTENBHOCTD JBIKECHUS.

9 JIBH>KEHME C pa3HbIX TOUYEK 3PEHUSL.

10 | 3aKOH CJIOXEHHUS CKOPOCTEH.

OnHoMepHOe paBHONepeMeHHOe IBH:KeHne (3 yaca)

11 | PaBHONEpeMeHHOE ABHKEHHE.

12 | [lepememenue mpu paBHOYCKOPEHHOM JIBHIKCHUH.

13 | CBoGoaHOE azieHne. Y CKOpeHre CBOOOTHOTO MaJICHUSI.

JIBymMepHoOe paBHONepeMeHHOe IBM:KeHue (3 yaca)
14 | JIBmxeHue Tena OPOIIEHHOTO MO YTIIOM K TOPH30HTY.
MaxkcuManbHasi BBICOTa TOJbEMa TeJla MPU JBIKCHHUH IMOJ YIJIOM K

15 TOPH3O0HTY.

16 | YpaBHEHHE TpPacKTOPUH JIBHKCHUU.

JIlnHaMHKa MaTepHaIbHOI TouKH (3 yaca)

17 KoopauHaTHBIN MeTOA peIIeHUs 3a/1a4.

18 [TocTynaTenpHOE TBHKEHHE.

19 | 3akonsr HeroTOHA U perieHu  3aaa4.

JIBH:KeHH e MaTepHaJIbLHON TOYKH M0 OKPY:KHOCTH (3 uaca)
20 | Ilepuoxa u yacToTa oOpaleHusI.
21 | LleHTpOCTpEMHUTEIBHOE YCKOPEHHUE.
22 | 3akoH BceMupHOTO TATOTEHUS.
Hmnyabc. 3akoH coxpaHeHust uMnyJibea ( 3 yaca)
23 | Ummynbc Tena. UMImynbe CUbl.
24 | AOGCOJIIOTHO YIIPYroe CTOJKHOBEHUE.
25 | Heynpyroe cTOJIKHOBEHHE.
PaGora u hHeprusi B Mexanuke (4 yaca)
26 | Mexanunueckas pabora.
27 | IloTeHumanbHas 1 KHHETUYECKAs SHEPT UL
28 | IlomHast MexaHWYECKast JHEPTHSL.
29
Craruka u rugpocraTuka (2 yaca)

30 | Ycnosus pasnosecus Teit. Cuna ApxuMesa.




31

JaBnenue B xxuakoctu. 3akoH [lackans. 1

32 | Pemenne 3anauy EI'D yactu 1.
33 3
34
IlepeyeHb yueOHO-METOAMYECKUX CPEACTB 00yUeHU S
JluTepatypa ajs yuuTeJis
1. 3opun H. U. «DnektuBHbil kKypc «Metoasl pemenus ¢uzmdeckux 3amgau»: 10-11 kmacces»y, M., BAKO, 2007 r.
(MacTepckasi yuuTess).
2. Kamenernxkuii C. E., Opexos B. I1. «kMeroauka pemienus 3aga4 1o ¢Gpusuke B cpegHeit mxoie», M., [Ipocsemenue, 1987 r.
3. Pomamesuu A. . «®usnka. Mexanuka. 10 knacc. Yuumcs pemars 3agaun», M., lpoda, 2007 T.
4. banam B. A. «3agaun o ¢pu3uKe U METOIBI UX peIIeHUs», M., mpocsenienue, 1983 r.
5. SBopckmit b. M., Cene3neB 0. A. «CnpaBouHOoe pPYKOBOJCTBO MO (HM3UKE IJis TMOCTYHAIONIUX B BY3Bl U JUIS
caMmoobOpa3zoBanus», M., Hayka, 1989 r.
6. bo6ommuna C. b. «kEI'D. ®uzuka. [IpakTHKyM 10 BBIMTOTHEHUIO TUTIOBBIX TECTOBBIX 3aanuii», M., Ox3amen, 2009 r.
7. Kypamosa C. A. «EI'D. ®usuka. Paznarounsiit MaTepuan TpeHUPOBOYHBIX TecToBY», CII6, Tpuron, 2009 r.
8. Mockanes A. H., Huxynosa I'. A. «['oToBUMCS K €THHOMY T'OCYJIapCTBEHHOMY
Jlureparypa Ajisi 00y4arIMXCs
1. PomameBnu A. 1. «®usuka. Mexanuka. Yuumcs pemats 3agaaun. 10 kimaceyn, M., Jlpoda, 2007 T.
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Munbko H. B. «®usuka: monnsrii kype. 7-11 kinaccel. Mynsrumeauiinsiii peneturop (+CD)», CI16, 2009 .

banam B. A. «3agaun o pusuke u MeTo bl X pemieHus», M., [Ipocsemienue, 1983 .

Kozen C. M., Koposun B. A., Opsnos B. A. u ap. «®usuka. 10—11 ki1.: CO0pHUK 3a7a4 ¢ OTBETAMU U PEIICHUSIMI», M.,
MmuemosuHna, 2004 r.

Manunus A. H. «C6opHuk BoripocoB u 3aaau 1o ¢pusuke. 10—11 knaccei», M., [Ipocsemienne, 2002 .

Menenun I'. B. «®u3uka B 3a1a4ax: SK3aMeHAIMOHHBIE 3a/1auu ¢ perieHusmuy, M., Hayka, 1985 r.

Yepuoyuan A. U. «dusuka. 3angauu ¢ oTBeTaMu U perieHusiMu», M., Boiciias mkona, 2003 r.

CrenanoBa I'. H. «CoOopnuk 3amau no ¢usuke: g 10-11 kmaccoB 001meoOpa3oBaTenbHbIX yUpexaeHHi», M.,
npocsenienue, 2000 r.

B w

©~Nou

Hnmepnem — pecypcoi

1) http://experiment.edu.ru/_- xoJuteKIKs BUACOIKCIICPUMEHTOB (hefiepabHOro mopTajia ooIiero oopa3oBaHus
2) http://school-collection.edu.ru/ - komekius 00pa3oBaTEIbHBIX PECYPCOB JIJIS IIKOJIBI

3) http://ntpo.com/physics/opening.shtml - oTkpsiTus B pusnke

4) http://physics.nad.ru/physics.htm_- anumarius Gpu3HIeCKUX IPOIIECCOB

5) http://ege.edu.ru/ - dbeaepanabHBII MOPTAT €AMHOTO FOCYIaAPCTBEHHOIO YK3aMeHa

6) https://sdamgia.ru/ - odpa3zoBaTeIbHBII IOPTAI AJIS [IOATOTOBKH K DK3aMCHAM.
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