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ITosicHuTeIbLHASA 3aNMUCKA

PabGouass mporpamma snektuBHOTO Kypca 1o ¢usmuke maia 10 kmacca «Meroapl pemenus ¢usnueckux 3amad» Ha 2023— 2024 ydeOHbIi TON
COCTaBJICHAa Ha OCHOBE:
e «IIporpammsI 351eKTUBHBIX KypcoB. @Pusnka. 9-11 knaccel. [Ipodpunsnoe o0yuenuey», coctaBurens: B.A. KoposuH, - «/Ipoday, 2017 T.
e 3opun H. . «DnextuBHbIN Kype «Metoasl pemenus pusndeckux 3agau»: 10-11 kmacee», M., BAKO, 2015 .
e Jlns peanu3anuy IpOrpaMMbI_HCIONB30BaHO yueOHoe mocobue: B.A. Opnos, FO.A. CaypoB «[IpakTuka pemenust ¢pusndeckux 3amad. 10-11
KJ1accel», - «Benrana-I'pady», 2016 r.

Kypc paccuutan Ha 1 ron oOyuenust

ue.]'ll/l Kypca:

1. pa3BuTHE MO3HABATENbHBIX MHTEPECOB, MHTEIUIEKTYAJbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B mpoliecce pelieHus (Gu3ndeckux 3agad U

CaMOCTOSITEJILHOTO IPUOOPETEHUSI HOBBIX 3HAHMIA;

COBEPILICHCTBOBAHUE MOJyYEHHBIX B OCHOBHOM KYPCE 3HAaHUI U YMEHMIA;

(dopMHpOBaHUE NPeICTABUTEIEH O TOCTAHOBKE, KIaCCU(PHUKAIMNA, TPUEMax U METOAAX pelleHus (pu3nyeckux 3aaay;

4. TpUMEHATH 3HAHUSA MO PU3MKE IJi1 OOBSICHEHUSI SIBJICHUI MPHUPO/bI, CBOICTB BELLIECTBA, PEIlIeHUs] (U3NUYECKUX 3a/1a4, CAMOCTOSITEIbHOTO
nproOpeTeHus U OLIEHKH HOBOM nH(popManuy GU3NIECKOTO COAEPIKaHMSL.

wmn

3ajaum Kypca:

1. yrayOnenue u cucreMaTH3alys 3HAHUN y4yalluXcs;
2. yCBOEHHE yYaIIMMUCS OOIIMX aJITOPUTMOB PEIICHHS 3a/1a4;
3. OBJaJeHHE OCHOBHBIMHU METOAAMU PEIICHUS 3a/1a4.

O01mas xapakTepucTuKa Kypca

[Tponecc pemieHus 3amad CIyXXHUT OJHUM U3 CPEJCTB OBJAJEHUS CHCTEMON HAy4YHBIX 3HAHUH MO TOMY WJIM WHOMY y4eOHOMY IpEIMETY.
OcoOeHHO BenMMKa €ro poiib NMpu o0ydeHuHM (usMke, TAe 3aJaud BBICTYMAIOT JIEHCTBEHHBIM CPEACTBOM (DOPMUPOBAHUS OCHOBOIIOJIATAIOIINX
¢busnueckux 3HaHMM W ymeHuidl. B mpouecce pemienus oOydaromiuecs OBJIAJEBAIOT METOJAAMH HCCIENIOBAaHUS PA3IUYHBIX SBJIEHUN TNPUPOBI,
3HAKOMSTCA C HOBBIMU MPOTPECCUBHBIMU HUJIEAMH M B3TJISaMHU, C OTKPBITUSAMH OT€UECTBEHHBIX YUEHBIX, C JIOCTH)KECHUSIMU OTE€YECTBEHHOM HAYKH U
TEXHHUKH, C HOBBIMU PO ECCUusiMu.

[IporpaMMa 3JEKTHMBHOTO Kypca OPHUEHTHUPYET YUuTeNs Ha JaJbHEHIlee COBEPIICHCTBOBAHHE YXKE€ YCBOCHHBIX OOYYaIOUIMMHCS 3HAHUU U
ymeHuil. [[ist aTOoro Bes mporpamMma AeNUTCS HAa HECKOJIBKO pa3fesioB. B mporpamme BblZeNieHbl OCHOBHBIE pa3/elibl MIKOJIBHOTO Kypca (GU3HKH, B
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Hayvajie U3y4yeHHsI KOTOPBIX C yYalluMHCS OBTOPSIOTCS OCHOBHBIE 3aKOHBI U (POPMYJIBI JaHHOTO paszena. [Ipu mombope 3amay mo KaxaoMmy pasaeiny
MO’KHO UCIIOJIb30BaTh BBIYMCIUTEIbHbBIC, KAUECTBEHHBIE, IpauuecKue, SKCIIepUMEHTAIbHbIC 3a1a4H.

B nauane mu3zydeHus Kypca gaercs JBa ypoKa, LEJIb0 KOTOPBIX SBIISETCS 3HAKOMCTBO yUalllUXCS C MOHSATHEM «33/1a4ay, UX KIacCUpHUKAIMend u
OCHOBHBIMM crioco0amu pelleHus. bosblioe 3HaueHue JaeTcst alropuTMy, KOTOpbIi (OpMUPYET MBICIUTENbHBIE ONEPALlM: aHAJIU3 YCIOBUS 3a]auH,
JI0Ta/iKa, IPOEKT PEIICHHUS, BbIIBUKEHUE TUIIOTE3bI (PELIEHUE), BBIBOI.

B 10 xmacce mpu pemieHuu 3aaad ocob0e BHUMAHUE YIENSAETCs IOCIeI0BaTeIbHOCTH JEHCTBUH, aHanu3y (U3MYECKOTO SIBJICHUS,
IIPOTOBAPUBAHUIO BCIYX PELICHHUs, AaHAIU3Y IIOJIy4EHHOI'O OTBETA.

[Tpu noBTOpeHHH 0000LIAOTCS, CHUCTEMATU3UPYIOTCA KaK TEOPETHMUECKUI Marepuan, Tak U NPUEMbl pEIIeHUs 3ahad, NPUHUMAIOTCS BO
BHMMAaHUE 1IEJIM IOBTOPEHUS IIPU IMOATOTOBKE K €IMHOMY I'OCYIapCTBEHHOMY 3K3aMEHY.

[Tpu pemeHnu 3a7a4 MO MEXaHWKE, MOJICKYJSIPHOH (M3MKe, AIIEKTPOJMHAMUKE TJIABHOEC BHUMaHHE oOpamiaercs Ha (GOpMHUpPOBAHUE YMEHUI
pemars 3aja4M, Ha HAKOIUICHWE OIBITA PEUICHUS 3a]a4 pa3InYHON TPYIHOCTH.

IIpuHIMDBLI 0TOOPA CONEPKAHNS U OPTAHU3ANUM Y4eOHOT0 MaTeprasa

o COOTBETCTBHUE COJIEP’KAHUs 3a/lauy YPOBHIO KJIACCMUYECKOW (DM3UKH, BBIACP)KABLIMX IMPOBEPKY BPEMEHEM, a TAKKe YPOBHIO Pa3BUTHS
COBPEMEHHOW (DM3UKH, ¢ BO3MOXKHOCTBIO IOCTPOEHMsI B Ipolecce pemeHus (U3nYecKuxX M MaTeMaTHYeCKUX MoJiesiell M3ydaeMbIX OOBEKTOB C
pPa3IMYHON CTENEHBI0 JETalu3alud, pealiu3yeMoill Ha OCHOBE MPUMEHEHMs: KOHKPETHBIX 3aKOHOB (M3MUECKHUX TEOpUil, (yHIaMEHTAIbHBIX
(U3NYECKHX 3aKOHOB, METOA0JIOTUYECKUX MPUHIIUIIOB (PU3MKH, a TAKKE METOAOB KCIIEPUMEHTAIbHON, TEOPETHUECKON U BHIYUCIUTENBHON (DU3HKH;

. COOTBETCTBHE COAEPXKaHU U POPM MPeIbsIBICHH 3a]a4 TPEOOBAaHUSIM I'OCYAapCTBEHHBIX IPOTrpaMM 1O (HU3HUKE;

. BO3MO>XHOCTh OOYUYEHHS aHAJIU3Yy YCIOBUH 3KCIIEpUMEHTAIbHO HA0II01aeMbIX SIBJIEHUI, pacCCMAaTPUBAEMBIX B 3a/1a4€;

o BO3MOXXHOCTh (DOPMHPOBAHUS TOCPEICTBOM COJEpPX aHUS 3aJad U METOJ0B HX DELIEHUS HAyYHOrO MMPOBO33PEHMSI M HAyYHOTO
MI0/IX0J1a K U3YUEHUIO SIBJIEHUH MPUPOJIbI, aI€KBATHBIX CTUJIIO MBILUICHHUS, B paMKaX KOTOPOTO MOXKET OBITh pellieHa 3a/1a4a;

. KU3HEHHBIX CUTYaLUi U Pa3BUTHUS HAYYHOTO MUPOBO33PEHUS.

[Ipennaraemplii Kypc OpUEHTHPOBAH Ha KOMMYHHUKATHUBHBIM, HCCIIEOBATEIbCKUA MOAXOJ B OOyY€HUH, B KOTOPOM MPOCIIEKHUBAIOTCS
CIIEYIOIINEe dTanbl CYObEKTHOW NEATENLHOCTH YYAIlUXCS U YUUTENs: COBMECTHOE TBOPYECTBO YUHUTENS M yYaIIUXCS MO CO3JaHUI0 (U3UYECKOU
MpoOJEMHON CUTYaIlUU WIW JEATEIBHOCTH IO MOA00PY IUKIIA 3a7ad MO M3y4aeMol TeMe — aHajdu3 HalJAeHHOW MpOOJIeMHOW CUTyanuu (3amadu),
getkoe (QopmynupoBanue (HU3HUECKON YacTu mpoOiaembl (3a7aur), BBIABMKEHHE TUIOTE3, pa3paboTka mopeneid (hu3nuecKux, MaTeMaTHYeCcKuX),
IMPOTrHO3UPOBAHUE PEC3YJIbTATOB, Pa3BHUTHA BO BPEMCHHU OKCICPUMCHTAJIBHO Ha6J'IIO,ZIaeMBIX SIBJICHUN IMpOBEpKa W KOPPEKTHPOBKA THUIIOTE3 —>
HAXOXJCHHUE PEUICHUI MpPOBEpKa M aHAINU3 PEIICHUN — MPEATIOKEHUS TI0 UCTIOIB30BAHUIO TIOTYYEHHBIX PE3YNIbTATOB ISl TOCTAHOBKU U PEIICHUS



Apyrux Mnpobiem (3aaad) mo u3y4aeMoil Teme, 1o paHee U3y4eHHBIM TeMaM Kypca (pU3HKH, a TaKKe 10 TeMaM APYTUX MPEeIMETOB
€CTECTBEHHOHAYYHOT'O IIMKJIa, OLCHKA 3HAUYCHHUSI.

MeTtoabl M Opranu3anuoHHbIe GOPMBI 00yUeHHA

Jns peanu3zanuu 1eneil U 3agad JaHHOTO 3JIEKTHBHOTO Kypca MPEeroiaraeTcsi UCIOIb30BaTh CIeAyIomure GOpPMBbI 3aHATHIA: MPAKTUKYMBI 110
peLICHUIO 3a/la4, CaMoCTosiTelbHas padoTa ywaluxcs, KOHCYJbTallud, BbIIOJHEHHE paboT B ¢dopmate EI'D. Ha 3aHATMAX NpUMEHSIOTCS
KOJUICKTHUBHBIC 1 MHAWBUAYAJIbHBIC q)OpMI)I pa6OTI)II MMOCTaHOBKaA, pCHICHUA U O6CY)KI[CHI/I$[ peuiCHuAd 3aaa4, NOATOTOBKAa K €AMHOMY TCCTHPOBAHUIO,
no00p M cocTaBlIeHME 33/1a4 Ha TeMy U T.A. lIpeanonaraercs Takke BBIIOJHEHHE TOMALIHMX 3a/laHUM [0 pelIeHuIo 3afad. Bce 3aHATHSA AOIKHBI
HOCHUTD ITPOOJIEMHBII XapaKTep U BKIKOYATh B €05l CAMOCTOSITENIbHYIO padoTy.

[ToMumo HccaenoBaTeIbCKOIO METOJA LIEIeCO00pa3HO HCHOJIb30BAHWE YAaCTUYHO-TIOMCKOBOIO, MPOOJEMHOIO H3JIOKEHMs, a B OTAEIbHBIX
cirydasix “HGOPMAIMOHHO-MIUTIOCTPaTUBHOTO. [locienHuii MeTol mpuMeHsIeTCss B TOM CiIy4ae, KOTJa y yJamuxcs OTCYTCTBYET 0a3a, MO3BOJISIONIAs
UCIOJIb30BaTh MPOYKTUBHbIE METObI.

CpeacrBa 00yueHust

OCHOBHBIMHA cpeacrBaMu O6y‘l€HI/I$I IMPpU U3YYCHHUH ITPHUKIIAAHOTO KypcCa ABJISAIOTCA:

. dusnueckue npruoOOpklI.

. I'padnueckue ntrocTpanuu (CXeMsl, YEPTEKHU, TpaPuKN).
. JMaKTHYeCKre MaTepuabl.

. VY4eOHuKH (PU3UKYU IS CTApIIUX KIACCOB CPEIHEH IIKOJIBI.
. VYuebHble mocobus no ¢pusnke, COOPHUKH 3a/]1ad.

Opranusanmus caMocTOATeIbHOI padoThI

CamocrosTenbHas paboTa IpearnonaraeT co3laHue TUAaKTUYECKOro KOMIUIEK a 3a/1a4, PeIIEHHBIX CAMOCTOSATEIbHO Ha OCHOBE UCIOJIb30BAHNUS
KOHKPETHBIX 3aKOHOB (PM3WYECKUX TEOpUH, PyHIAMEHTANbHBIX (PU3MUYECKHUX 3aKOHOB, METOJOJIOIMUYECKUX MPUHIUNOB (U3UKH, a TaKkKe METO/0B
HKCHEPUMEHTAIBHOM, TEOPETUUYECKON M BBIYMCIUTEIBHON (PU3MKH M3 pa3lUYHBIX COOPHUKOB 3a/lady C OpHUEHTalued Ha NpoduibHOEe 00pa3oBaHHE
yUaIIuxcsl.

ILliianupyembie pe3yabTaThl OCBOEHUSI 00YYAIOIIUMUCH NIPOrPAMMBbI:

VY yyammxcsi MOTYT OBITh COPMUPOBAHBI JIMYHOCTHBIE PE3YIbTATHI:

O OTBETCTBEHHOE OTHOIIECHHE K YUYEHHUIO, TOTOBHOCTh M CITIOCOOHOCTH OO0YYAIOMIUXCS K CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMH K OOYUYCHHIO U
TTO3HAHWIO, OCO3HAHHBIA BHIOOD;

O CHOCOOHOCTH K SMOITMOHATHPHOMY BOCHPUSTHIO MATEMATHYECKUX U (PU3UIECKIX OOBEKTOB, 33/1a4, PELICHU, pacCyXICHUH;

O yMEHHE SCHO, TOYHO, TPAMOTHO U3JIaraTh CBOU MBICIH B YCTHOW M MUCHMEHHOW peYH, MOHUMATh CMBICI ITOCTABJICHHOM 3a7a4d, BRICTPAUBATh
apryMeHTal1I0, MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI;
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O YMEHHE KOHTPOJUPOBATH IPOLECC U PE3YIbTAT YUEOHOM EATENbHOCTH;
O KPUTHYHOCTH MBIIIJICHHSI, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BEICKA3BIBAHUS, OTIMYATh TUTIOTE3Y OT (PaKTa;
O KpeaTUBHOCTH MBIIUICHUS, THULIUATUBbI, HAXOJYUBOCTH, AaKTUBHOCTH NPH PEIICHUH 3a7ay.

MertanpeaMeTHbIMHM Ppe3yJIbTATAMH DPEaU3alliy MPOTrpaMMbl CTaHET (OPMUPOBAHHME OOIIMX CIIOCOOOB MHTEIICKTYaJbHOW JEATEIbHOCTH,
XapaKTepHBIX i1 MaTEeMaTHKWA W (DU3WKH, SBISIFONIMXCS OCHOBOM MO3HABATEILHON KYJIbTYphI, 3HAUMMOHN IS Pa3iUYHBIX cep demoBedecKon
NesITeNIbHOCTH, @ UMEHHO CIICAYIOIUX YHUBEPCAIbHBIX YUeOHBIX IeHCTBUM.

1) peryisiTHBHbBIE

yuawuecs noaydant 603MONCHOCMb HAYYUMbCA.!

©)

O O O O

O

CaMOCTOSITENILHO (DOPMYIIMPOBATH IEIH 3aHITHS TIOCIIE TPEIBAPUTEIILHOTO 00CYKACHUSI HEKOTOPOH CUTYAIHH, OTPAXKAIOIIe KOHKPETHOE
(bu3nUecKoe SBICHUE U (UJIN) 3aKOH;

COCTABJIATH TUIAH U TIOCJIC0BATEIILHOCTD JICHCTBHIA,

MPOBOIUTh MATEMATHUCCKYIO HHTEPIIPETAINI0 PH3HUECKUX SBJICHUMN;

MPEIBUICTH BO3MOYKHOCTD TIOJTyUEHUSI KOHKPETHOTO Pe3yJIbTaTa Py PEeIICHUH 3a/1a4;

aJICKBaTHO OIICHMBAThH MPABWIBHOCTh U ONIMOOYHOCTH BBIMIOJHECHUs y4eOHOW 3amauu, €€ OOBEKTHBHYIO TPYJHOCTh M COOCTBCHHBIC
BO3MOXHOCTH €€ peIICHUS;

paboTasi 1Mo IJIaHy, CBEPATh CBOU JCHUCTBHSI C LEIBIO U, IPU HEOOXOIUMOCTH, POBOJUTH KaY€CTBEHHOE MOJICITMPOBAHUE, BBISBISSA U
WCIIPABIIsis JOMYIIEHHBIE OIUOKH;

B JINAJIOTE C YYUTENIEM YYMTHCSI BbIpaOaThIBATh KPUTEPUU OLIEHKH U ONPENENSITh CTENEHb YCHEIIHOCTH BBIIOJHEHHUS CBOEH paboOThl U
paboThI BCEX, UCXO/ U3 UMEIOLIUXCS KPUTEPUEB;

2) mo3HaBaTeJIbHbIE

ywawuecs noaydan 603MONCHOCMb HAYYUMbCA.!

o

o

OpUEHTUPOBATHCS B CBOEH CHCTEME 3HAHUI: CaMOCTOSITENIBHO npeonoiazams, Kakas MHGOpMalus HY)KHa JJIsl PEeIIeHUs TOW WM WHOU
3aJau, KaKuX 3HaHUHM HEJ0CTaTOYHO PU BEIOPAaHHOM IUIaHE pelleHHUs;

ombupams HEOOXOJUMBbIE JJIS pEeIIeHHs 3aJaud MCTOYHHKH MH(POPMALUU Cpel IMPeUI0KEHHBIX YYUTENIeM CIOBapei, SHIMKIONeIui,
CIIPABOYHUKOB, HHTEPHET-PECYPCOB;

IPOBOJIUTH HAOJIIOAEHUS, IUIAHUPOBATh U BBIMOJIHATH 3KCIIEPUMEHTHI, 00padaThIBaTh Pe3yIbTaThl U3MEPEHUH, MPEACTABIATh PE3yabTaThl
U3MEPEeHUI ¢ MOMOINBI0 TabmuI, rpagukoB U (Gopmyl, OOHAPYKHUBATh 3aBHCUMOCTH MEXAYy (PU3NYECKMMU BEITMYMHAMM, OOBSCHSITH
MMOJIYYCHHBIC PC3YJIbTATHI U JACJIaTh BBIBOIBI;

N0OBIBaTh HOBBIE 3HAHMSL: U3671eKamb UH(POPMAIIHIO, IPEACTABICHHYIO B pa3HbIX (hopMax (TEKCT, TabauIla, cxema, WUTIOCTPAIUs U Ip.);
nepepadbaThIBaTh MOJYUYEHHYIO MH(DOPMALIMIO: CpasHusams, conocmagiams U epynnuposams (HakThl U SBICHUA (3a1a4d M MOJA3a/a4u U
uX (U3NYECKHE U TeoOMeTpUYecKre 00pasbl); BBIABIATH MPUUYMHHO-CIEICTBEHHbBIE CBSA3M MEXIY M3MEHEHHEM 3aJlauyHOd cuTyauueil, ee
bu3nYeCKO U reOMEeTPUUECKOI COCTaBIISIIOIICH, €€ 3PUTENBLHOTO MPEICTAaBICHHUS, CIIoco0a peleHus 3a/1a4u;

3) KOMMYHHKATHBHbIE

yuauwuecs noay4am 03MOMCHOCHb HAYYUMbCA:
O OpraHH30BbIBaTh yue€OHOE COTPYIHHUYECTBO U COBMECTHYIO AEATEIBHOCTH C YUYHTENIEM M CBEPCTHHKAMU: ONpPEAENATh LENH, paclpeneisiTh
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(GYHKIMH ¥ pOJIM YYAaCTHUKOB;
B3aMMO/ICHCTBOBATh U HAXOJUTH OOIINE CIIOCOOBI padOThI; HAXOIUTh O0IIEe PEIIeHUE; CIYIIATh TapTHEPA; GOPMYITUPOBAThH, APTYMEHTUPOBATh
M OTCTauBaTh CBOE MHECHHE;

KOOPJIMHUPOBATH U MPUHUMATh PA3JIMUHbIC MIO3UIUU BO B3aUMOJICHCTBUY;
apryMEHTHPOBATh CBOIO MO3ULIUIO U KOOPJAUHUPOBATH €.

Hpe}lMeTHLIMH pedyJbTaTaMi pCajindallii NporpaMMbl CTAHET CO3JaHUC d)YHI[aMeHTa AJI1 CUCTEMATUYICCKOTO OCBOCHU A KypcCa (1)1/13I/IKI/I,

(bOpMHpOBaHI/Ie MCXAaHHU3MOB MBIIIJICHHSA, XapaKTECPHBIX IJIA MaTeMaTH4eCKOM JACATCIIBHOCTH, a UMCHHO.
ywawuecs noaydanm 603MONCHOCMb HAYYUMbCA.!

(@]

o

O

o O O O

UMETh MpEeICTaBIeHHEe 00 OCHOBHBIX M3YYaeMBbIX MOHATHAX KaK BKHEHUIIUX MAaTEeMAaTUYECKUX MOJIENSIX, MO3BOJISIIOIIUX OMUCHIBATh U U3yYaTh
peanbHbIC IPOLECCHI U SBJICHUS,

paboTtath ¢ GU3NYECKUM U MAaTEMaTHUECKUM TEKCTOM (QHAJIM3UPOBATh, U3BJIEKATh HEOOXOIMMYIO HH(OPMAIIHIO), TPAMOTHO IPUMEHSTh
(GU3NIECKYI0 1 MAaTEMAaTHYECKYI0 TEPMHHOJIOTHIO M CUMBOJIUKY, UCTIOIBH30BATh PA3IMUHBIC S3bIKH (DU3UKH U MAaTEMaTHKH;

NPOBOJUTH KIIacCU(UKAIIUH, JIOTHIECKHE 000CHOBAHUS, TOKA3aTeIbCTBA YTBEPKACHUH;

OBJIA/IETh CUMBOJIBHBIM SI3BIKOM alreOphbl, IpUEeMaMH pelIeHUs] ypaBHEHUH, CUCTEM YPaBHEHUH, UCIIOIb30BaTh U0 KOOPAMHAT Ha IMJIOCKOCTH
JUISL MHTEpIIpeTallui YpaBHEHUN, CUCTEM, IPUMEHSATh anmnapaT ypaBHEHUH JUIs pelleHns 3a/1a4 U3 pa3IuuHbIX pa3AesioB Kypca (PU3UKH;
OBJIA/IETh CUCTEMOM (PYHKLIMOHATIBHBIX MOHATUH, (DYHKIIMOHAIBHBIM S3BIKOM M CUMBOJIMKON, YMETh Ha OCHOBE (YHKIIMOHATIBHO-TpapUUECKUX
MIpe/ICTaBICHUI OMUCHIBATh U aHAJIM3UPOBATh pealbHble PU3NUECKUE 3aBUCUMOCTH;

BBIOMPATH PAllMOHAIBHBINA CIIOCO0 peIIeHus 3a/1auu;
BJIAJIETh Pa3IMYHBIMU METOJIAMU PELICHHUS 337a4: aHATUTHYECKUM, TpadUueCcKuM, SKCIEPUMEHTAIbHBIM U T.[1.;
IPUOOPECTH OIBIT CAMOCTOSITENILHOM JIEATEIbHOCTH NP PELICHUH Y4eOHBIX U UCCIIE0BATEIbCKUX 3a/1a4;

IIPUOOPECTH OMBIT MPE3EHTALIMU COOCTBEHHOTO MPOYKTa.

IIpeacraBiieHue 00pa3oBaTeIbHBIX Pe3yJbTATOB U NMO/ABE/IeHHE UHTOT0B:

Jlns nanHOoro Kypca HauboJjiee COOTBETCTBYET 3aueTHas gopma oreHku. Mtoru paboTsl MOABOIATCS MO pe3yibTaTaM Y4eOHOI AesITeNbHOCTH

y4alnuxcs B KOHIIE roja.

dopma UTOroBOM PabOTHI IO MporpamMme: KOHTposbHas padota no KlMMawm EI'D
OneHka 3HaHWM, YMEHHM M HaBBIKOB OOy4aroOlUXCsl MPOBOAMTCSA B IPOLIECCE: OMPOCOB, PEUICHHS 3ajay, BBHINOJHEHUS MHUCbMEHHBIX paboT,

y4acCTusd B HpaKTHqCCKOﬁ n 3KCHepI/IMCHTaHBHOI>'I ACATCIIBHOCTH.
Cucrema KOHTPOJIA BKIIFOYACT CaMO-, B3aUMO-, y‘II/ITeHBCKI/Iﬁ KOHTPOJIb U MMO3BOJIACT OUCHUTE 3HAHHA, YMCHHUA U HABBIKU o6yt1a}onmxc;[ KOMIIJICKCHO
o CJICAYIOIIHUM KOMIIOHCHTAM:

o YMeHHe OeicTBOBAaTh B COOTBETCTBUHU C IOCTABJICHHOM IIEJIBIO.



o Ywmenue paborats ¢ HHGOpPMaLIMEl: HAXOAUTh, OTOUPATh, ITepepadaThIBATh, IPEIICTABIIATS.
O YMEHHe UCIOIb30BaTh JIOTHUECKHE AEHCTBUS: aHAIIN3, CUHTE3, CPaBHEHHE, 0000IIeHHE.
O YMeHue NPUMEHSATh ONOPHBIC 3HAHUS, YCTAHABIMBATE CBSI3U MEXI1Y HUMH.

OnHoit M3 HopM KOHTpOJIS MPH MPOBEICHUM 3aHATUN SBISETCA IMEJaroruyeckoe HaONIoJeHUe 3a MOBEICHHEM M JICHCTBHSAMU YYEHUKOB,
YPOBHEM, TIyOMHOW M CTOMKOCTBIO MX II03HABATENBHOIO HHTEpeca; OOLIeHWEe B XOJ€ IUIAHUPOBAHUS, BBIOJHEHHS M aHAIW3a PE3yJIbTaTOB
HKCIEPUMEHTOB.

Jpyroii BaxxHO# (HopMOii KOHTPOJIS ABISIOTCS MPOGHOPUEHTALUOHHBIE O€Ce/Ibl CO MIKOIbHUKAMHU.

Copep:xxanue Kypca

IIpaBuiaa u npuembl pemenus Gpuznyeckux 3aaay (1 u)

Uro takoe ¢usnueckas 3amaua. Ousnueckas Teopus u peuieHue 3aaad. CocrtaBienue ¢uznueckux 3agad. OCHOBHBIE TPeOOBAHMS K COCTABICHUIO
3agad. OOmue TpeOoBaHMSA TpU pelIeHuu (pu3myecKux 3aaad. BeimonHeHWe IutaHa pemeHus 3anavyd. AHaIu3 pemeHus U 0hOpMIICHUE PEIIeHHS.
Tunuunpie HEJOCTATKU MPH pEHIeHUH U O(QOpMIIEHHWH pelIeHHUs 3afaud. Pa3iuuHble MpuUeMbl U CHOCOOBI pPEHICHHS: T€OMETPHUYECKHE IMPHEMBI,
QJIITOPUTMBI, aHAJIOTUHA. METOIBI pa3MEePHOCTEH, TpadUIeCKUe pElICHHsI, METOT TpadoB.

Onepauuy HaJ BeKTOPHLIMH BeJuunHamu (14)

CkansipHble 1 BEKTOpPHbIE BETUYMHBL. J{eliCTBUS HaJl BEKTOpaMH. 3a/laHie BEKTOpa. Y MHOXKEHUE BEKTOpa Ha ckaysap. Crnoxenue BekTopoB. [Ipoekunu
BCKTOpPAa Ha KOOPAWHATHBLIC OCH U I[@I\/JICTBI/ISI Haa BEKTOpaMHu. HpOGKHI/II/I CYMMBI U pa3HOCTHU BEKTOPOB.

PaBHoMepHoe nBuKeHUE. (3 U)

[lepememienue. Cxopoctb. IlpsimonuHeliHoe paBHOMEpHOe ABMKEHHE. ['paduueckoe mnpeacraBieHue aBukeHUs. CpedHssi myTreBass U CpenHSs
CKOPOCTb 110 TIepeMelieHnI0. MrHOBeHHast CKOpOCTh. OTHOCUTEIBHOCTh MEXaHUUECKOTO ABMKEHUsI. PopMyJia CIIOKEHUS CKOPOCTEH.

OnHoMepHoOe paBHONepeMeHHOe ABHKeHue (3 1)

Yckopenue. PaBHOyCKOpeHHOE JBIM)KEHHE. PaBHO3aMenIeHHOE U PaBHOYCKOpEHHOE JBHXeHHe. llepeMerieHne npu paBHOYCKOPEHHOM JBUKEHMHU.
CBobonHoe nasenue. Y ckopeHue cBo0ogHoro najaeHus. HauanbHas ckopocTs. /IBrkeHue Tena OpoleHHOro BepTHKAIbHO BBEPX.

JIByMepHOe paBHONepeMeHHoe ABI:KeHue (3 1)

JIBr>KeHMe Tena OpOIIEHHOTO MO/ YII0oM K ropu3oHTy. Onpenenenre JaabHOCTH 10JIeTa, BpeMeHHU mojieTa. MakcuMaibHas BbICOTA MOIbeMa TeNa MpU
JIBUKEHUM TIOJ YIJIOM K TOpU30HTY. Bpems moabema 10 MakcuManbHOM BbICOTHI. CKOpPOCTH B JIFOOOH MOMEHT JABMXKEHHUS. Y paBHEHHE TPAEKTOPUU
JBUKCHMUSL.

JnnamMuka MaTepuaabHoil Toukn. [locTynarenbHoe nBu:KeHHne (24)

KoopaunaTHbIN MeTOA pellieHus 3a7ad 10 MEXaHUKE.

JIBH:KeHHE MaTepHATbHONH TOYKH M0 OKPY:KHOCTH (3 1)

[lepuon oOpamienus u yacrota obpamienus. L{ukmudeckas yacrota. YriioBas cKopocTs. [lepemerieHne U CKOpOCTh MPH KPUBOJIMHEWHOM JBHKECHHU.
[lenTpocTpeMuTEILHOE YCKOPEHHE. 3aKOH BCEMUPHOTO TATOTEHMUS.

HNMmnyabe. 3aK0H coxpaHeHUs UMIyJabca (4 1)



Nmnynbc Tena. UMmmynbe cuibl. SIBaeHue oTnadu. 3aMKHYThIE CUCTEMBI. AOCOIIOTHO YIIPYroe U HEYIPYroe CTOJIKHOBEHUE.

PaGoTa u Heprusi B MeXaHHKe. 3aKOH COXpaHeHHUsI MeXxaHu4ecKoi dHepruu (5 1)

[ToTrenumaneHas u KuHeTHYECKast SHeprus. [loaHas MexaHu4ecKas SHEprus.

Craruka u rugpocraTuka (2 4)

VYcnoBust paHoBecus Tesl. MomeHT cuibl. LlenTp Tsbxkectu Tena. Bunbl paBHoBecus tena. JlaBinenue B xkuakocTH. 3akoH [lackans. ['unpaBaudeckuit
npecc. Cuna Apxumena. Bec Tena B xxuakoctu. YcnoBus maBaHus Teil. Hecxxumaemast KuIKOCTb.

Pemenue 3a1au EI'D mo Teme «Mexanukay (2 1)

OCHOBBI MOJIEKYJISIPHO-KHHEeTHYeCKO#i Teopuu (8 1)

KonnuectBo BemectBa. Macca u pazmep mosekyn. OcHoBHoe ypaBHeHue MKT. DHeprust TenaoBoro ABMKEHUS MOJIEKYJ. 3aBUCUMOCTb JIaBJICHMS rasa
OT KOHILIEHTPALIUU MOJIEKYJ U TeMIiepaTypbl. CKOPOCTh MOJIEKYJ ra3a. Y paBHEHUE COCTOSIHUS UIe€aIbHOro ra3a. M3onpouecchl.

OcHoBbI TepmoauHaMuku (10 1)

BHyTpeHHss 3HEprus 0JHOaTOMHOro ra3za. Pabora u konuuectBo TemioThl. [lepBblil 3aKk0H TepMoinHaMuKU. AnuadaTHBIN mpouecc. M3meHeHue
BHYTpPEHHEH 2HEepPIruu B MPOLIECCe COBEpIleHUs: paboThl. TeroBbie IBUTaTENH.

CaoiicTBa nmapoB. BrnaxHocTs Bo3ayxa.

Pemenne 3a1au EI'D mo teme «MKT» (2 u)

DaexTpuueckoe moJe (94)

3akoH Kynona. Hanpsxennocts nons. [IpoBognuku B snekrpuyeckoM mosie. [lone 3apsikeHHOro mapa u miacTUHBL. DHEprus 3apspKEeHHOrO Tela B
ANEKTPUYECKOM IoJie. Pa3HOCTh MOTEHIMANIOB. DJIEKTPOEMKOCTh KOHAEHCATOpa. DHEPTusl 3apsSKEHHOI0 KOHAEHCAaTopa.

3aKOHBI MOCTOSTHHOTO TOKA (8 1)

Cuna Toka. Conporusinenue. 3akoH Oma. PaboTa 1 MOIITHOCTE TOKa. DNEKTPOABIKYIIAst criia. 3akoH Oma Jj1st 3aMKHYTOH 11enu. 3akoHbsl Kupxroda.
Pemenue 3aga4 EI'D mo teme «daexkrpuuectBo» (2 1)



Kanennapuo — remaTu4yeckoe nmiianuposanue 10 kiacc

2 Jac B HeJEII0, Bcero 68 uacos.

Ne Tema 3ausTus KoJu-Bo Jdara
n/n YyacoB | IJIAaH | (paKT | NpUMeYaHUS
IIpaBuia u npuembl pemienus Gpuznyeckux 3aaay (1 yaca)
1 OO6mue TpeboBaHUs IPH PEIICHUH (GU3MUECKHUX 3a/1a4. Pa3InyHbIe MPUEMBI B CITOCOOBI 1 05.09
peLIeHHSL.
Onepanuu Ha/l BeKTOPHBLIMHE BesimunHamu (1 yaca)
2 CkayisipHbIC U BEKTOPHBIC BeTMYUHEL. [leiicTBus ¢ BekTopamu. [Ipoekinnu BekTopa Ha ocH 1
KOOPJMHAT.
PaBHomepHoOe ABH:KeHue (3 yaca)
3 [IpssMosIMHEHOE PAaBHOMEPHOE JIBHYKCHHE. 1
4 Cpenusist CKOPOCTb. 1
5 MrHoBeHHasi CKOPOCTb. 1
3akoH cJio:keHusi ckopocTeii (3 yaca)
5 OTHOCHUTEITHHOCTD JIBHIKCHUSI. 1
6 JIBuKeHHe ¢ pa3HbIX TOUEK 3PEHUS. 1
7 3aKOH CIOXKEHHS CKOPOCTEH. 1
OjaHoMepHOe paBHONEpeMeHHOe ABHKeHue (3 yaca)
8 PaBHOIIEpEeMEHHOE JIBHKEHHUE. 1
9 [TepemenieHue Mpu paBHOYCKOPEHHOM JIBUYKEHUH. 1
10 CBoboaHoe majieHre. Y CKOpeHHe CBOOOHOTO MaICHHUS. 1
JIByMepHOe paBHoOINepeMeHHOoe JBH:KeHue (3 yaca)
11 JIBukeHue Tena OpOIIeHHOTO MO YTIIOM K TOPU30HTY. 1
12 MakcumManbHas BbICOTa TMOJbEMa Tela TMpPU ABMKCHHHU TOJ YIJIOM K TOPHU30HTY. 1
13 YpaBHEHHE TPaeKTOPUH JBUKECHHH. 1




JlnHaMHuKa MaTepHAJIbHOI ToYKH (2 yaca)

14 Koopaunarssiii MeTox pemienus 3agad. [loctynarenbHoe ABUKEHUE. 1
15 3akoHbl HproTOHA MpH pelieHnH 3aaad. 1
JIBHKEeHH e MATEePHAIBLHOM TOYKH 10 OKPY:KHOCTH (3 yaca)
16 [Tepuona u yacTora oOpamieHusI. 1
17 [leHTpOCTpEMUTEIIBHOE YCKOPEHUE. 1
18 3akoH BceMupHOTO TATOTECHHS. 1
HWmnyabce. 3akoH coxpanenusi ummyJibca ( 3 yaca)
19 Nmnynsc Tena. IMITynbC CHIIBL. 1
20 AOCOIOTHO YIIPYTO€ CTOJIKHOBECHHE. 1
21 Heympyroe cronkHoBeHue. 1
PaGora u sHeprusi B MexaHuke (4 yaca)
22 Mexanunyeckas padora. 1
23 [loTeHunanbHas U KUHETUYECKAasi SHEPTUsl. 1
24-25 | [TomHast MexaHHUY€ECKask SHEPTHU. 5
Craruka u rugpocraruka (2 yaca)
26 Ycnosus paBHOBecus Ten. Cuita Apxumena. 1
27 JaBnenwne B xKUAKOCTH. 3aKkoH [lackas. 1
28-29 | Pemenue 3axau EI'D
OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOi Teopuu (8 yacoB)
30 Macca u pa3mep monekyi. [loctosiHHas ABoraapo. 1
31-32 | OcHoBHOe ypaBHeHHe MKT. 2
33-34 | 3aBHCHMOCTH JIaBJICHUS OT KOHIIEHTPAIIMHA MOJIEKYIT U TEMIIEPATYPHI. 2
35-37 | U30mpouecchl. 3
OcHoBbl TepmoauHamuku (10 yacos)

38-39 | BHyTpeHHss SHEprus OJHOATOMHOTO Ta3a. 2
40-41 | Pabora raza. 2
42-44 | TlepBblil 3aKOH TEPMOJMHAMUKH. VI3MeHEeHNE BHYTPEHHEH SJHEPTUH TEIL. 3
45-46 TemnoBele ABUTaTENN. 2
47 CgoiicTBa mapoB. BrnaxHOoCTh BO3TyXA. 1
48-49 | Pemenue 3agau EI'D 2

DuekTpuueckoe moJje (9 yacon)
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50-51 | 3akon Kymona. 2
52 [IpOBOHMKY B 3JIEKTPUUECKOM II0JIE. 1
53 DHeprust 3apsHKEHHOTO TeJla B AJIEKTPUUECKOM MOJIE. 1
54-55 PasHoCTE mMOTEHITNATIOB. 2
56-58 | DHeKTPOEMKOCTh KOHIEHCATOPa. DHEPTHUs 3apsSHKCHHOTO KOHICHCATOPa. 3
3aKoHbBI MOCTOSTHHOI0 TOKA (8 yacoB)
59 Cuna toka. ConmpoTHUBIICHUE. 1
60-62 | 3akon Oma. 3
63-64 | PaboTa u MOIIIHOCTH TOKA. 2
65-66 | DIeKTpOABMKYIIAS CHIIA. 2
67-68 Pemrenne 3agauy EI'D 2
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Ilepeyennb y4eOHO-METOAUYECKHX CPEACTB 00yYeHUsA

JIuteparypa A yIuTels

3opun H. U. «3nextuBHbIN Kypc «Metoabl pemenus pusndeckux 3agaw»: 10-11 kmacce», M., BAKO, 2007 r.
(MacTepckasi yuuTes).

Kameneuxuii C. E., Opexos B. I1. «MeTtoauka pemienus 3aaad no ¢usuke B cpeanet mkomne»n, M., [Ipocsemienue, 1987 r.

Pomamesuy A. U. «duszuka. Mexanuka. 10 kinacc. Yuumcs pemats 3agaun», M., Ipoda, 2007 r.

banam B. A. «3amgaun o ¢pusuke u METOBI UX pelieHus», M., mpocBemienue, 1983 r.

Asopckuit b. M., CenesneB 0. A. «CnpaBouHoe PyKOBOJACTBO O (DU3UKE JUIS MOCTYMAIOIMIUX B BY3bl U JJIA
camooOpa3zoBaHusi», M., Hayka, 1989 r.

bo6ommua C. b. «kEI'D. ®usuka. [IpakTukyM 10 BBITTOJIHEHUIO TUIIOBBIX TECTOBBIX 3aiaHui», M., Dx3amen, 2009 r.
Kypamosa C. A. «EI'D. ®u3zuka. PaznaTounslii MaTepuan TpeHUPOBOUHBIX TecToBY», CI16, Tpuron, 2009 r.
MockaneB A. H., HukynoBa I'. A. «I'0TOBUMCS K €IMHOMY I'OCYJapCTBEHHOMY
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Jluteparypa uig 00y4arommxcs

PomameBnu A. U. «®usnka. Mexanuka. Yuumcs pemarts 3amaadn. 10 kimace», M., Jlpoda, 2007 T.

Munsko H. B. «®usuka: nonnsiit kype. 7-11 knacesl. Mynbstumenuitasiii pererutop (+CD)», CII16, 2009 r.

banam B. A. «3anaun no ¢pusuke u MeTob! ux pemenus», M., [Ipocsemenue, 1983 r.

Kozen C. M., Koposun B. A., Opnos B. A. u np. «®uzuka. 10—11 ki1.: CO0pHUK 3a/1a4 ¢ OTBETAMH U PEIICHUAMI», M.,
Mmuemosuna, 2004 r.

Manunun A. H. «CoopHuk BorpocoB u 3aaa4 1o pusuke. 10—11 knaccei», M., [Ipocsemienue, 2002 r.

Menenun I'. B. «®u3uka B 3aj1auax: dK3aMECHAIIMOHHBIC 3aJ1a4uu ¢ pemeHussMu», M., Hayka, 1985 r.

UYepnoynan A. U. «®usuka. 3agaun ¢ oTBETaMH U penieHussMu», M., Beiciras mkona, 2003 r.

CrenanoBa I'. H. «C6opnauk 3amau mo ¢usuke: 11 10-11 kmaccoB o0meoOpa3oBaTeNbHBIX yUpexKaAeHUn», M.,
npocsemienue, 2000 r.
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Hnmepuem — pecypcol

1) http://experiment.edu.ru/ - KoJUTEKIHS BHICOIKCIIEPUMEHTOB (heiepabHOro MmopTaia o0Iero oopa3oBaHus
2) http://school-collection.edu.ru/ - kostekius 00pa3oBaTEIbHBIX PECYPCOB IS IITKOJIBI

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

4) http://physics.nad.ru/physics.htm - anumMarus Gu3nYecKUX MPOIECCOB

5) http://ege.edu.ru/ - penepanbHbBIi MOPTAT €AMHOTO FOCYIAPCTBEHHOIO YK3aMeHa

6) https://sdamgia.ru/ - o6pazoBaTenbHBIN MOPTA AJIS TOATOTOBKH K SK3aMEHaM.
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