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[losicuuTenpHAs 3amucKa

Pabouas mporpamma Kypca BHEYpOUHOU nestenbHOCTH 1o ¢usuke st 10 knacca «Perienne
¢duznveckux 3agau» Ha 2023 — 2024 yueOHBIN roa cocTaBieHa Ha OCHOBE:

e «IIporpammsI 3neKTUBHBIX KypcoB. @usuka. 9-11 knaccel. [IpodunsHoe o0ydenuey,
cocraButenb: B.A. KopouH, - «/Ipodar, 2017 r.

e 3opun H. . «DnextuBHbIN Kype «Metoabl pemenus pusndeckux 3amau»: 10-11 kmaccei»,
M., BAKO, 2015r.

e Jlnst peanm3anuu MporpaMMbl_MCTOIB30BaHO yueOHoe mocobue: B.A. Opmos, 10.A.
Caypos «IIpaktuka pemenus pusnyeckux 3amad. 10-11kmaccel», - «Benrtana-I'pad», 2016
r.

Kypc paccuuran Ha 1 rox oOydenus

ue.]'ll/l Kypca:

1. pasBuTHE NO3HABATENbHBIX HWHTEPECOB, MHTEIIEKTYAJIbHBIX U TBOPYECKHUX

crocoOHOCTEH B mpoliecce petieHus (pu3nyeckux 3ajad McaMOCTOATEIbHOTO

IPUOOpPETEHNS HOBBIX 3HAHMIA;

COBEpILEHCTBOBAHHE MOJYYEHHBIX B OCHOBHOM Kypce 3HAHUN U YMEHUH;

3. (dopmupoBanme npeacTaBUTENEH O IIOCTAHOBKE, KiacCU(UKALWK, TpreMax U METOJ1aX
peueHus (pU3NYECKUX 3a/1a4;

4. TpUMEHATH 3HAHUSA MO PU3MKE 1Ji1 OOBSICHEHMSI SIBJICHUI MPUPObI, CBONCTB
BEILIECTBA, PELICHUs (PU3NUECKUX 3ajjay, CAMOCTOATEIbHOTONPUOOPETEHHS U OLIEHKU
HOBOM MH(pOpMaNUU GU3HIECKOTO COACPKAHUS.

N

3aaum Kypca:

1. yrnyGneHue u cucreMaTH3alMs 3HAHUH ydaIuxcs;
2. yCBOEHHE yyalllUMHUCS OOLIMX aITOPUTMOB pelIeHHs 3a1a4;
3. OBJaJgeHHE OCHOBHBIMH METOJAMH PEIICHUS 3a/1a4.

O01mas xapakTepucTHKa Kypca

IIpouecc pemenus 3aaa4 CIy>KUT OAHUM U3 CPEICTB OBIAJACHUSA CUCTEMON HAayUHBIX 3HAHUU
110 TOMY WJIM UHOMY yuyeOHoMy npeamery. OcOOeHHO BellMKa ero pojib Npu 00yuyeHUH Qu3MkKe, e
3aJla4d BBICTYNAIOT JEUCTBEHHBIM CPEJICTBOM (DOPMHPOBAHUS OCHOBOIIOJIAraOMIMX (PU3NYECKUX
3HaHU ¥ ymeHuil. B mpouecce perieHus oOydaroniyecs OBIIAJEBAIOT METOJAMHU HCCIEI0BAHUS
Pa3INYHBIX SIBJICHUN MPUPOJBI, 3HAKOMSTCS C HOBBIMHU IPOTPECCUBHBIMU HJIEIMH U B3TJIaMH, C
OTKPBITHSIMH OTEUYECTBEHHBIX YUYEHBIX, C JOCTHMIKCHMSIMH OTEYECTBEHHOM HAyKH U TEXHUKH, C
HOBBIMHU ITpodeccusiMu.

[Iporpamma  QaxkyiabTaTUBHOTO Kypca OpPUEHTHpPYET y4YuTeNns Ha JajbHeiIiee
COBEPIIICHCTBOBAHUE YK€ YCBOCHHBIX OOYyJaIOMMMHCS 3HAHWK W yMmeHuid. [lmst sToro Bces
IporpamMma JEJIMTCS Ha HECKOJIBKO pa3lenoB. B mporpamMme BBIACIEHBI OCHOBHBIE DPa3Jelbl
HIKOJIBHOTO Kypca (pu3uku, B
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HavaJjie M3y4YeHHS] KOTOPBIX C yUYaIIMMHCS MOBTOPSIOTCS OCHOBHBIC 3aKOHBI M (DOPMYIIBI JaHHOTO
pasnena. [Ipu mombope 3amay Mo KaKIOMY paslely MOXHO HCIOJIb30BaTh BBIYUCIUTENbHEIC,
KaueCTBEHHBIC, TpadUueCcKue, IKCIIEPUMEHTAIBLHBIC 33 [a4H.

B nauane u3ydeHus Kypca JaeTcsi OBa YpOKa, II€JIbI0 KOTOPBIX SBIIAETCS 3HAKOMCTBO
yUammxcss ¢ MOHATHEM «3aJava», MX KiIacCUpUKalueld W OCHOBHBIMHU CIIOCOOaMHU pPEIICHUS.
bonbiioe 3HaueHue Aaercs alropuTMy, KOTOPBI (POpMHUPYET MBICIUTENIbHBIC ONEpalUU: aHAJIN3
YCJIOBHS 3aJ]a4H, JI0Ta/iKa, MPOEKT PEIICHUS, BBIIBHXKEHHE TUIIOTE3bI (pEllIEHUE), BBIBO/I.

B 10 xmacce mpu pemieHuu 3aaady oco00oe BHHMAHUE YJIENSETCA MOCIEA0BATEIbHOCTU
NeUCTBUM, aHanu3y (U3UYECKOTO SBICHUS, MPOTOBAPUBAHHUIO BCIyX PpEHICHUS, aHAJIU3y
MOJIy4UeHHOro oTBeTa. Ecnu B Hauane pasfena Juisi WUIIOCTPAllMU MCIOJIB3YIOTCS 3aJadd U3
MEXaHHUKH, MOJICKYISIPHOU (DU3HMKH, JICKTPOJMHAMHUKH, TO B JATbHEHIIEM PEIIAIOTCs 3a1aqyd U3
pasnenoB Kypca ¢pusuku 11 kacca.

[Tpu moBTOpEeHUU 00OOMIAOTCS, CHCTEMATU3UPYIOTCSI KaK TEOPETUYCCKHUI MaTepHall, TaKk 1
MpUEeMbl pElIeHUs 3a]ady, MPUHUMAIOTCS BO BHUMaHHE LEIH IMOBTOPEHHS IMPHU IMOATOTOBKE K
€IMHOMY TOCYJIapCTBEHHOMY JK3aMEHY.

[Ipu pemienuu 3amayd 1Mo MEXaHUKE, MOJICKYJISPHON (PU3MKE, SJIECKTPOJAMHAMHKE TJIABHOE
BHHMaHuEe oOpamaercs Ha (OpPMHPOBAHME YMEHUW pellaTh 3a/ladd, Ha HAKOIUICHHWE OIbITa
pelieHus 3aa4 pa3InyHON TPYAHOCTH.

B xon1e n3yuenus ocHOBHBIX TeM («KuHemaThka u quHamMuKay, «MoJieKkyisipHast pU3uKay,
«DQIEeKTPOIMHAMUKAY) TMPOBOJATCS WTOTOBBIC 3aHATHS B (OpMe MPOBEPOUHBIX PabOT, 3aJaHuUsA
KOTOPBIX COCTABIICHBI HA OCHOBE OTKPHITHIX 0a3 EI'D mo ¢usuke. [locine u3ydeHus HEOONBIINUX TEM
(«3axonbl coxpaHeHus. I'mapocrtatnkay, «OCHOBBI TepMOJUHAMUKNY», «BOJTHOBBIE W KBAaHTOBBIC
CBOICTBa CBETa») MPOBOJATCS 3aHATUS B JopMe TECTOBOM pabOThI Ha 1 yac, copepxaiieil 3a1anus
u3 EI'D (uacte 1 u yacts 2).

ITpuHnuIel 0TO0pa copepkaHus U OpraHu3alMy y1eOHOro MaTepuasia

. COOTBETCTBUE COJEPKAHUS 3a7ad YPOBHIO KIIACCUYECKOW (PU3MKH, BBIIEP>KABIINX
MPOBEPKY BpEMEHEM, a Tak)K€ YPOBHIO Pa3BUTHUS COBPEMEHHON (HU3UKH, C BO3MOXKHOCTBHIO
MOCTPOEHHUS B TIPOLIecce pelieHns (PU3NIECKUX U MATEMATHIECKUX MOJIETIEH U3ydaeMbIX 0ObEKTOB
C Pa3JINYHOM CTEIEHBIO JACTAIU3ALMH, PEAIM3YEMON HA OCHOBE IPUMEHEHUS: KOHKPETHBIX 3aKOHOB
bu3MYecKux Teopul, (PyHIaMEHTaIbHBIX (PU3NYECKUX 3aKOHOB, METOJOJOTHYECKUX MPHUHIIUIIOB
(bu3MKH, a TaK)Ke METOJIOB SKCIIEPUMEHTAIBHOM, TEOPETUUECKON U BBIYUCIUTEIBHON (DU3UKH;

o COOTBETCTBHE  cojaepkaHUs M (GopM mpeabsBieHUs 3a7ad  TpeOOBAHUAM
rOCYJapCTBEHHBIX IPOTPaMM MO (HU3UKE;

o BO3MOXXHOCTh OOYYEHHs aHalu3y YCIOBUH HKCIEPUMEHTAJIbHO HAOII0AaeMbIX
SIBIIGHUH, pacCMaTpUBAEMbIX B 33/]1a4€;

o BO3MOXXHOCTh (DOPMHpOBaHMSI TOCPEACTBOM COAEpPKAHMUS 3aJad M METOJOB UX

pemieHrsl Hay9HOTO MHPOBO33PEHHS] M HAYYHOTO MOAXOAAa K HM3YyYCHHIO SIBICHUH TPUPOJIEI,
aJIeKBaTHBIX CTUJIIO MBIIUICHUS, B PAMKaX KOTOPOTO MOKET OBITh pelleHa 3a/1a4a;

o KU3HEHHBIX CHUTYallui M Pa3BUTHS HAYIHOTO MUPOBO33PCHUSI.

[Tpennaraemslii Kypc OpUEHTHPOBaH HA KOMMYHUKATHBHBIHN, HCCIIEAOBATENBCKUI MOIX0/] B
00y4eHHH, B KOTOPOM MPOCIICKHUBAIOTCS CIEAYIONINE 3TANbl CYOBEKTHON NESTETHHOCTH yJaIuXcs
U YYUTENs: COBMECTHOE TBOPUYECTBO YUUTENS U YUALIUXCS MO CO3aHHIO (PU3UUECKOM MpoOIeMHOM
CUTYallUU UJIM JESATEIbHOCTU MO MOoA00pY LMKIIA 3a7a4 110 U3y4yaeMol TeMe — aHalu3 HalJeHHOU
npobIeMHON cuTyanuu (3agauu), 4YeTkoe (opMyaupoBaHue (U3NUYECKON YacTh MPOOIEeMBI
(3amauM), BBIIBWKEHHE TUIOTE3, pa3zpaboTka wmozened (PpU3MUECKUX, MaTeMaTHYeCcKHX),
MIPOTHO3UPOBAHHE PE3YIHTATOB, PA3BUTHS BO BPEMEHH HKCIIEPUMEHTATIFHO HAOIIOIaeMBIX SIBIICHUH
MIPOBEPKa U KOPPEKTHUPOBKA TUIIOTE3 — HAXOXKJEHHE PELICHUH MpOBEpKa M aHalu3 pelieHui —
NPEATIOKEHUS 110 MCIOIb30BAHMIO TTOJYYEHHBIX PE3YJIbTaTOB JJISl TOCTAHOBKHM M PELICHUS



APYyTuX MpobieM (3a1ad) o u3y4aeMoil Teme, 1o paHee U3y4eHHBIM TeMaM Kypca
¢bu3uKy, a TakKe [0 TeMaM JPYTUX MPeIMETOBECTECTBEHHOHAYUYHOIO [IUKIIA, OLEHKA
3HAYEHUS.

OO01ue peKkOMEeHIAIUH K TPOBEICHUIO 3aHITUI

[Tpu u3ydeHuun Kypca MOryT BO3SHUKHYTh METOJUYECKHE CII0)KHOCTH, CBA3aHHbBIE C TEM, UTO
3HaHUH MO0 OOJBIIMHCTBY pa3JesioB Kypca (PM3UKU HAa YPOBHE OCHOBHOM LIKOJIbI HEAOCTATOUHO IS
OCO3HAaHHOT'O BOCIIPUSATHS psifia pacCMaTpUBaEMbIX BOIIPOCOB U 33]1a4.

bonpias dyacTh MaTepuana, COCTaBJIAIOLIAs  COJEpXKaHME IPHUKIATHOIO  Kypca,
COOTBETCTBYET T'OCYJapCTBEHHOMY O0Opa30BaTEIbHOMY CTaHIApTy (u3mueckoro oOpa3oBaHUS Ha
npoGUIBHOM YPOBHE, B CBSI3M, C YEM KypC HE CTOJBKO PacCIIUpsieT KPyr HMPEIMETHBbIX 3HAHUHI
yyaluxcs, CKOJBKO YIiayOusieT HMX 3a CueT YCUJIEHMsI HENPEIMETHBIX MHUPOBO33PEHUYECKOW U
METOA0JIOIMYECKON KOMIIOHEHT COACp KaHusl.

MeTo/1p1 ¥ OpraHU3aHOHHBIE POPMBI O0YUECHHS

Jnia  peamuzanmm  nened M 3aJad JAHHOTO IPUKJIAJAHOIO Kypca IMPEAIoJaraercs
UCHOJb30BaTh cleayrone GopMbl 3aHATUN: NPAKTUKYMBbI [0 PELICHUIO 337ay, CaMOCTOSTeNbHas
pabora ywamumxcs, KOHCYJIbTalliH, BbImosHeHHe pabor B ¢opmare EID. Ha 3ansatmax
IPUMEHSIOTCSl KOJUIEKTUBHBIE W WHAMBUJYyalbHblE (OPMBI pabOTHI: ITOCTAHOBKA, pEIICHHS U
00CYKIECHUS pelleHns 3a/1a4, IOAr0TOBKA K €JMHOMY TECTUPOBAHUIO, 000D U COCTaBJICHHE 3a/1a4
Ha TeMy U T.1. IIpenmnosaraercs TakKe BBIIOJHEHUE JOMAIIHUX 3aJaHUN IO PELICHUIO 3a/ad.
JloMrHaHTHOW e (OopMOM ydeHHs [OJDKHA CTaTh HCCIIENOBATENbCKas JESATENbHOCTh YYEHHKa,
KOTOpasi MOKET OBITh peajii30BaHa KaK Ha 3aHATHSX B KJlacce, TaK M B XOJI€ CaMOCTOSITEIbHOMN
paboThl yuamuxcs. Bce 3aHATHS TOHKHBI HOCUTH NMPOOJIEMHBINH XapakTep M BKIOYATh B ceOs
CaMOCTOSITENIbHYIO PaloTy.

MeTtonbpl 00yueHHs, IpUMEHsIEMbIE B paMKaX NMPUKIAJAHOIO Kypca, MOTYT U JOJKHBI ObITh
JOCTaTO4YHO pa3HooOpa3HbIMU. IIpexe Bcero 3To mccienoBaTenbckas paboTa caMHX ydalluxcs,
cocTaBjeHHE O00O0OIIaoMMX TaOJWI, a TakXKe MOArOTOBKAa M 3alllUTa YYalllUMHUCA aJTOpPUTMOB
pemieHns 3aaad. B 3aBUCMMOCTH OT HHAMBUAYAJIBHOTO IIJIaHA YYHUTENb JOJDKEH IIpe/araTh
y4YalmmMcs IOArOTOBJIEHHBIM UM IepeueHb 3a7jad Pa3InyHOrO YPOBHS CIOKHOCTH.

[ToMumMo  wMcCEeOBAaTENICKOTO  METO/a  IeJIeCO00pa3sHO  MCHOJIb30BAHHWE  YAaCTHYHO-
MIOMCKOBOTO, TPOOJEMHOTO0 W3JIOKEHUS, a B OTHENbHBIX Ciy4dasX HHGPOPMAIMOHHO-
wuoctpatuBHoro. Ilocneauuii MeTon NpUMEHSETCS B TOM Cllydae, KOTJa y yJaliuxcs OTCYTCTBYET
0a3a, MO3BOJISIONIAS UCIIOJIB30BATh TPOYKTUBHBIE METO/IBI.

CpencrBa o0yueHus

OCHOBHBIMHU cpeacrBaMu O6y‘-ICHI/IH IMpU U3YYCHUU MTPUKIIAAHOTO KypcCa ABJIAKOTCA:

. duznyeckue NpuodopsI.

. I'paduueckue UTIOCTPALIUH (CXEMBI, YePTEXKH, TPAPUKH).
. JlunakTHyecKue MaTeprarbl.

. Y4eOHUKH (PUBHKH IS CTApIIUX KIACCOB CPETHEH HIKOIIBI.

. VYuebnsie mocodus 1o ¢pusnkKe, COOPHUKH 3a1a4.



Opranuszanusi CaMmoCTOATEIbHOI PadoThI
CamocrosTenbHas paboTa MpeAroyiaraeT CO3JaHHE TUIAKTHYECKOTO KOMIUIEKCa 3ajad,

PELICHHBIX CAaMOCTOSTETIPHO Ha OCHOBE MCIOJIb30BaHUs KOHKPETHBIX 3aKOHOB (PU3UYECKUX TEOPHH,
(byHIaMEHTANBHBIX (PU3MUYECKUX 3aKOHOB, METOJOJOTHYECKUX MPUHIHIIOB (HU3UKH, a TaKKe
METOJIOB OKCIIEPUMEHTAIBHON, TEOPETHYECKOH W BBIUYMCIUTENBHOW (U3MKM U3 Pa3IMYHBIX
COOPHHKOB 3a/1a4 C OpHEHTaIlMEeH Ha MPOoPHIILHOE 00pa30BaHUE yUAIIMXCS.

HnaHI/IpyeMme PE3YJIbTAaThl OCBOCHUSA O6y‘laIOIIII/IMI/IC$I OporpaMMabl:

VY yyamuxcst MOryT ObITh C(POPMHUPOBAHBI IMYHOCTHBIE PE3YIbTATHI:

OTBETCTBEHHOE OTHOIICHHE K YYCHHUIO, TOTOBHOCTh U CIIOCOOHOCTh O0YYaIOMINXCs K
caMo00pa30BaHUIO0 HA OCHOBE MOTHBAIIMU K O0YYEHHUIO UITO3HAHUIO, OCO3HAHHBIN BHIOOD;
CIOCOOHOCTH K AMOIMOHATILHOMY BOCIPHUITHIO MATEMAaTUYECKUX U (PU3NYECKUX OOBEKTOB,
3aj1a4, peuIeHU, pacCyKICHUI;

yMEHUE SCHO, TOYHO, TPAaMOTHO H3JIaraTh CBOM MBICIIM B YCTHOM M MHMCbMEHHOU PEUH,
MMOHMMATh CMBICI MIOCTABJIEHHOM 3a[a4M, BICTPauBaThapryMEHTAIIUIO, IPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEDPHI;

YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTAT yUeOHON AeITeTbHOCTH;

KPUTHUYHOCTH MBIILJICHUS, YMEHHE PACIIO3HABATH JJOTUYECKH HEKOPPEKTHHIE BHICKA3bIBAHUS,
OTJIMYATh THIIOTE3Y OT (DaKTa;

KpEaTUBHOCTb MBILUICHUS, THUIIMATUBbI, HAXOJYMBOCTH, AKTUBHOCTH TP PEIICHUH 33]1a4.

MeranpeAMeTHbIMHM Ppe3yJIbTATAMH pEallM3allid TMPOTpamMMbl CTaHET (HOpPMHUpPOBaAHHE

o0ImuX CHocoOOB MHTEIUICKTYaJbHON NEATEIbHOCTH, XapaKTEPHBIX IJIsI MAaTeMaTHKU U (U3UKH,
SIBJISIIOIIMXCSI OCHOBOM MMO3HABATENbHOM KYJIbTYpBhl, 3HAUMMOM AJIs pa3InyHbIX cep yeraoBedecKoi
NEeSITEIbHOCTH, @ UMEHHO CIIEAYIOLIUX YHUBEPCAIbHBIX YU€OHBIX JI€HCTBUM.

1) peryasiTUBHbBIE

ywawuecs noaydant 603MONCHOCMb HAYYUMbCA!

o

o O O O

O

CaMOCTOSITENNLHO (POPMYIIUPOBATH LIENU 3aHATHUS TIOCTIE TMPEIBAPUTEIHLHOTO
00CYXI€HUSI HEKOTOPOU CUTYAIlUH, OTPAXKAIoIIEeH KOHKPETHOS(PU3NUECKOE SIBJIICHUE U
(unn) 3aKO0H;

COCTaBJIATH IUIAH U MOCJICIOBATCILHOCTD JCHCTBUM;

MIPOBOJIUTH MAaTEMATUUYECKYI0 MHTEPIIPETAIINIO (PU3UYECKUX SBJICHUM;

MpEeABUAETh BO3MOKHOCTb MOTYUYEHHUsI KOHKPETHOIO PE3YJIbTaTa MIPU PELICHUH 3a/1a4;
aJICKBaTHO OIIEHMBATh MPABWJIBHOCTh M ONIMOOYHOCTH BBHITIOJIHEHUSI YUeOHOU 3amauu, e
O0BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIEBO3ZMOKHOCTH €€ PEICHUS;

paboTas Mo miaHy, CBEpSITh CBOW JEUCTBHUS C LENbIO M, IPU HEOOXOJUMOCTH,
MPOBOJIUTh KAUE€CTBEHHOE MOJEIMPOBAHUE, BBISBISAS MUCIPABIIAS JOMYIIEHHbIE
OIINOKH;

B JMAJIOTE C YYWUTEJEM YYUTHCS BBIPAOATHIBATH KPUTEPUU OIICHKU M OMNPEACIATH
CTETEeHb YCIEIIHOCTH BBHITIOJHEHUS CBOEH pabOThl MPaOOTHI BCEX, UCXOIS U3
UMEIOIINXCS KPUTEPHUEB;

2) mo3HaBaTeJIbHbIE

ywawuecs noaydanm 603MONCHOCMb HAYYUMbCA.!



OpUEHTUPOBATLCS B CBOCH CHUCTEME 3HAHUW: CAMOCTOSTENBHO Mpeonoideams, Kakas
uH(pOopMalrs HY>KHA JJIsl pellieHus] TOW WM UHOM 3aJ]aud, KaKMX 3HAHUN HEJOCTAaTOYHO
[IpU BHIOPAHHOM IJIaHE PEIICHUS;

omobupams HEOOXOIUMBIC JIA PEUICHHUS 3a/Jadyd HCTOYHUKH WHQPOpPMAIUU Cpeau
MPEIJIOKEHHBIX YYUTENIEM CJIOBapeil, SHUMKIONEIUN, CIHPaBOYHUKOB, HHTEPHET-
pECypCoB;

MPOBOANTH HAOIIOACHUS, TJIAHUPOBATh M BBIMNOJIHATH SKCIIEPUMEHTHI, 00padaThIBaTh
pe3yNbTaThl U3MEPEHUM, TMPEICTaBIATh PE3yIbTaThl U3MEPEHHUM C IMOMOIIBI0 TabIuIl,
rpadukoB u Gpopmys, 0OHAPYKUBATh 3aBUCUMOCTU MEXAY (PU3MUECKUMU BETUYMHAMU,
OOBSCHATH NOyYEHHBIE PE3YIIbTATHI U JI€JaTh BHIBObL;

NOOBIBaTh HOBBIC 3HAHUS: U36leKkamb WH(OPMALINIO, MPEICTABICHHYIO B pa3HBIX (opmax
(TexcT, Tabauna, cxema, WUTKOCTpalus 1 JIp.);

nepepabarpiBaTh MOJYYEHHYIO UHGOPMAIUIO:  CPABHUBAMb, CONOCMABIAMbL U
epynnupogams (HakTel W SABICHHWS (3aJa4d W TOJI3aMa4l U WX (PUINYSCKUE U
reoMeTpuueckue o00pasbl); BBISABIATH NPUYHMHHO-CICJACTBEHHBIE CBS3U MEXKIY
W3MCHCHHEM 33JJaYHOl CUTYyalnel, ee PU3nIecKoi U TeOMETPHIECKON COCTaBIISIONICH,
€€ 3pUTEIBLHOTO MPECTABIEHNUS, CIIOCO0a PEIICHHS 3a1a4H;

3) KOMMYHHKATHBHbIE

yuawuecs noaydam 603MONCHOCMb HAYYUMbCA.

(@]

o

@)
@)

OpPraHU30BbIBaTh y4eOHOE COTPYIHMYECTBO U COBMECTHYIO IESTEIbHOCTb C YUHUTEIEM U
CBEPCTHUKAMM: OIpPENEIATh LEeNU, paclpeaAeasThbQyHKINN U POJIM YYaCTHUKOB;
B3aMMO/IEHICTBOBATh U HAXOAUTh OOILKE CIIOCOOBI pabOThl; HAXOJUTH O0IIEe PELICHNUE;
cllylaTh napTHEPa; GopMyIMpPOBaTh, ApIyMEHTUPOBATbU OTCTAUBATH CBOE MHEHHUE;

KOOPAUWHHUPOBATH U IIPUHUMATL PA3JIMYHbIC IIO3UITHUH BO B3aHMOﬂeﬁCTBHH;
APTYMCHTUPOBATHL CBOIO MO3UIUIO U KOOPAUHUPOBATH e€.

Hpe,J]MeTHI)IMI/I pesyJdabTaTaMi p€ain3aluu IporpaMmbl CTAaHET CO3JaHUEC (I)YH,I[aMeHTa JIIS

CHUCTEMAaTUYECKOT0 OCBOEHUS Kypca (PHU3UKU,POPMUPOBAHUE MEXAaHHU3MOB MBIIICHUS,
XapaKTEPHBIX AJI1 MATEMATUYECKOU IEATEIbHOCTH, 4 UMEHHO:
yuawuecs noiyuam 603MO*CHOCMb HAYYUMbCAL:

o

UMETb MpeCTaBIeHUEe 00 OCHOBHBIX M3yYa€MbIX MOHATUAX KaK BaKHEHIINX
MaTEMaTHYECKUX MOJEIAX, MO3BOJISAIOIIMX ONUCHIBATH U U3y4aTbpEalIbHbIE IIPOLIECCH] U
SIBJICHUS;

paboTtath ¢ GU3NYECKUM U MaTeMaTHUECKUM TEKCTOM (aHAJM3UPOBATh, U3BJIEKATh
HE0OXO0MMYI0 HH(OPMAIIKIO), TPAMOTHO MPUMEHATH(YU3UIECKYIO M1 MAaTEMATHIECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY, UCIIOJIb30BaTh PA3IMYHBIE S3bIKU (PU3UKU U MAaTEMATHKU;
MPOBOAMTH KIIACCU(PUKALIUU, TOTHUECKHE 000CHOBAHHUS, JOKA3aTENbCTBA YTBEPKICHUI;
OBJIa/IETh CUMBOJIBHBIM S3BIKOM aJreOphl, IpUeMaMH pellieHus] ypaBHEHUH, cUCTeM
YpaBHEHUI, NCIIOJIb30BATh UJCI0 KOOPAMHAT Ha MIIOCKOCTHAJIS MHTEPIIPETallil ypaBHEHUH,
CHCTEM, IPUMEHATD allllapaT ypaBHEHUH IS pELICHMs 3a/1a4 U3 pPa3IM4YHbIX pa3JesioB Kypca
¢bu3uky;

OBJIA/IETh CUCTEMOM (PYHKIIMOHATIBHBIX MOHATHH, (PYHKIIMOHAIBHBIM S3BIKOM U
CHUMBOJIMKOH, YMETh HAa OCHOBE (PYHKIHOHAIBHO-TPAYUUECKUXITPEICTABICHUNA ONMCHIBATH
U aHAJIM3UPOBATh peasibHbIe (PU3NYECKUE 3aBUCUMOCTH;

BBIOMpATh pallMOHATIBHBINA CIIOCO0 pellieHus 3a7auu;

BJIA/IETh PA3IMYHBIMUA METOJIaMU PELICHMS 3a/1a4: aHAIUTUYECKUM, TPaQUUecKuM,
9KCIIEPUMEHTAJIbHBIM U T.11.;

PUOOPECTH OMBIT CAMOCTOSTENILHOM IEATEIHHOCTH MPU PEIIEHUH YUeOHBIX U
MCCIIEJOBATEIbCKUX 3a/1a4;



O TPUOOPECTH ONBIT MPE3EHTALUN COOCTBEHHOT'O IPOAYKTA.

HpeI[CTaBJIeHI/Ie Oﬁpa30BaTeJH)HBlX PE3YJIbTATOB U NNOJABCACHHUE UTOT'0OB:

Jliis nanHOTrO Kypca Hanbosee COOTBETCTBYET 3aueTHast (popma oueHku. Mroru paboTsl
MOJIBOJIATCS 110 pe3yJbTaTaM y4eOHOW AeITeIbHOCTHYYAIMXCS B KOHIIE TO/1a.
dopma uTOroBoI pabOTHI IO IporpamMme: KOHTpoJbHas padora mo KMMam EI'D
OneHka 3HaHUM, YMEHUN M HABBIKOB 00Y4YarOLIMXCs MPOBOJAUTCS B IIPOLIECCE: OIPOCOB,
pelieHns 3a1ad,
Cucrema KOHTpPOJISI BKIIIOYAET CaMO-, B3aUMO-, YUUTEJIBbCKUI KOHTPOJIb U MO3BOJISET OLICHUTh
3HaHUs, YMEHHs ¥ HaBBIKU OOYYaAIOUIMXCSl KOMIUIEKCHOIIO CJIEYIOIMM KOMIIOHEHTaM:
O YMeHHE IeHCTBOBATh B COOTBETCTBHUHU C ITIOCTABIECHHOM LIEIIBIO.
o YmeHue pabotath ¢ nHGOpPMaLME: HAXOAUTh, OTOUPATh, IepepadbaThIBATH,
IIPEICTABIIATh.
O YMEHHME UCIIOIb30BaTh JIOTHYECKUE ICHCTBHS: aHAJIN3, CUHTE3, CDABHEHUE,
00o01IeHNE.
O YMeHue NIPUMEHATh OIIOPHBIEC 3HAHNUS, YyCTAaHABIMBATb CBSI3U MEX]ly HUMMU.

OpHoit w3 (¢GoOpM KOHTpOJII TPU TPOBEACHUM 3aHSATHHA SBISIETCS II€Jaroru4eckoe
HaOJIOICHNE 32 TOBEJCHUEM U JCHCTBUSIMH YYCHHMKOB, YPOBHEM, IIIYOMHOH M CTOHWKOCTBIO HX
[I03HABATEIBHOTO UHTEpeca; OOIEHUE B X0/1€ IUIAaHUPOBAHMSI, BBITIOJIHEHUS M aHaIM3a pe3yJbTaToB
JKCIIEPUMEHTOB.

Hpyroii BaxHOH (QOpPMOIl KOHTpPOJIA SBISIIOTCA NPOQOpPHEHTAMOHHBIE Oecenbl  Co

IIKOJIbHUKAMH.

Conep:kanue Kypca

IIpaBuia u npueMsb! pemeHusi pu3ndeckunx 3amaad (2 1)

UYro Takoe ¢usnyeckas 3amgaya. Pusudeckas Teopus U peuieHue 3aaad. CocrapieHue GU3NIECKUX
3amady. OcHOBHblE TpeOOBaHUS K coOcCTaBlieHHIO 3agad. OOmme TpeOOBaHUS MPH  PEIICHUU
¢u3nyeckux 3aj1ad. BpIoNHEHME MUIaHa pelleHHs 3afaud. AHalu3 pelieHuss U odopmieHue
pemieHns. TunuyHble HEAOCTAaTKU MpPU pEUIeHUH U O(QOpMIIEHHMH pelieHus 3aaauu. Pasnuunbie
IpUEMBl U CHOCOOBI PEIICHUs: TI'eOMETPUYECKHE IPHUEMBl, AITOPUTMbI, aHAJIOTMHU. MeToabl
pa3MepHocTel, rpaguueckue peleHus, MeTo ] rpagos.

Onepaunu HAl BeKTOPHBIMHU BeJIMYMHAMH (24)

CkansgpHble U BEKTOpPHBIE BEJIMYMHBI. J[€WCTBUS HaJ BEKTOpPAMH. 3aJaHUE BEKTOpa. Y MHOKEHHE
BeKTOpa Ha ckaysp. CinoxkeHue BeKTOpoB. IIpoekunn BeKkTOpa Ha KOOPAMHATHBIE OCU U JEHCTBUS
HaJ BeKTopaMmu. [Ipoeknun cyMmmBl 1 pa3HOCTH BEKTOPOB.

PaBHoMepHoe nBH:KeHHE. (3 1)



[Tepememenne.  Ckxopocts.  IIpsiMonuueiiHoe  paBHOMepHOe  JBWXKeHHEe. [ 'paduueckoe
npencraBicHue ABWKeHHA. CpenHsas ImyreBas M CPeAHssl CKOPOCTb 10 IEPEMEILEHUIO.
MrHoBeHHass CKOpOCTb. OTHOCUTENIIBHOCTb MEXAHHUYECKOIo JBMXKEHMs. DopMyinia CII0XKEHUS
CKOpPOCTEH.

OnHOMepHOe paBHONIEpeMeHHoe IBHKeHune (3 1)

Yckopenue. PaBHOYCKOpeHHOE IBH)KEHHE. PaBHO3aMeNIEHHOE UM PaBHOYCKOPEHHOE JABUKCHUE.
Ilepemerienne npyu paBHOYCKOPEHHOM JBM>KeHUHU. CBOOOAHOE majeHue. YCKOpeHHe CBOOOAHOrO
nageHus. HayanbHas ckopocTs. [IBuxkeHue Tena OpoIIeHHOT0 BEPTUKAIBHO BBEPX.

JIByMepHOe paBHOINepeMeHHoe ABI:KeHue (3 1)

JIBr>keHue Tenaa OpOLIEHHOT0 O/ YIVIOM K Topu3oHTy. OnpeseneHne JalbHOCTH 110J1eTa, BpEMEHU
nosiera. MakcumainpHasi BbICOTa MOJAbEMA Tella MPU ABMXKEHHWU IOJ YIJIOM K TOPU30HTY. Bpems
ojbeMa J0 MaKCUMaJbHOM BBICOTHI. CKOpocTh B JI00OOM MOMEHT JABM)KEHUS. YpaBHEHHE
TPAcCKTOPUU JBHIKCHUS.

JlnHaMHKa MaTepuaibHoii ToukH. [locTynareabHoe ABm:KeHne (4 1)

KoopaunaTHblil METOA pellIeHus 3aa4 110 MEXaHUKE.

JBUIKeHHEe MAaTePUATIbHOI TOYKH M0 OKPYKHOCTH (3 )

[Tepuon obpamenust u yactota oopamienus. [{ukinueckas yactora. YTiioBas CKOPOCTb.
IlepemelieHue U CKOPOCTb NPU KPUBOJIMHEWHOM JBHKEHUU.LIEHTPOCTPEMUTENIBHOE YCKOPEHUE.
3axoH BceMupHOTro TAroTeHHUS.

Nmnyabc. 3akoH coxpaHeHus: uMIyJibca (4 1)

Nwmmynse tena. Umnynbe cuiibl. SIBneHue otaaun. 3aMKHYThIE CUCTEMBI. AOCOJIFOTHO YIIPYToe U
HEYIIPYroe CTOJKHOBEHUE.

PaGora u >Heprusi B MexaHuke. 3aKOH coXpaHeHUsI Mexannveckoii snepruu (5 1)
[TorenunanbHas U KuHeTHYecKas 3Heprus. [lonHas Mmexanudeckas SHEprusl.

Craruka u rugpocraruka (2 4)

VYcnosus paBHoBecus Ten. MomeHT cuinbl. LleHTp TskecTn Tena. Buabl paBHOBeCHs Tena.
HaBnenue B xxunkoctu. 3akoH [lackans. ['mapasmuueckuiinpecc. Cuna Apxumena. Bec Tena B
KHUAKOCTHU. Y CIIOBUS IU1aBaHus Tel. Hecxxnumaemast )KUIKOCTb.

Pemenue 3aga4y EI'D mo teme «Mexanukay (3 1)

OCHOBBI MOJIEKYJISIPHO-KHHETHYEeCKO#i Teopuu (4 1)

KonuuectBo BemectBa. Macca u pazmep mosekynn. OcHoBHoe ypaBHeHue MKT. Dueprus
TEIUIOBOTO ABM)KEHHUS MOJIEKYJI. 3aBUCUMOCTD JABJICHUS I'a3a0T KOHLIEHTPALUN MOJIEKYJI U
temneparypbl. CKOPOCTh MOJIEKYJI Ta3a. Y paBHEHHE COCTOSHUS UAeaIbHOro rasa. M3onpomeccsl.
OcHoBbl TepmoguHamMuk (5 1)

BHyTpeHHss sHeprus 01HOaTOMHOTO ra3a. Pabora u konuuecTBo TerioThl. [lepBblit 3aK0H
TepMOJUHAMUKU. AnnabaTHbIi npouecc. 3MeHeHneBHYTpEHHEN SHEPTUU B IIPOLIECCE COBEPIICHMS
paboTbl. TensoBble JBUTATEINN.

CaoiicTBa mapoB. BnaxxHOCTh BO3ayXa.

Daexrpuyeckoe nose (5 4)

3akon Kynona. Hanpsbkennocts noss. [IpoBogHuky B nekTpuyeckoM noiie. [lose 3apsixeHHOro
1iapa M IUIACTUHBL. DHEPrus 3apsyKEHHOTO TeNla BAJIEKTPUYECKOM IToJie. Pa3HOCTH OTEHIIMATIOB.
DEeKTPOEMKOCTh KOHJIEHCATOpa. DHEPIHsl 3apsKEHHOT0 KOHIEHCaTopa.

3aKoHbI NOCTOSTHHOTO TOKA (5 1)

Cuna toka. Conportusinienue. 3akoH Oma. PaboTa 1 MOIIHOCTh TOKa. DJIEKTPOIBIXKYIIAs CHIIa. 3aKOH
Owma aisa 3amkHyTOM 1enu. 3akoHbl Kupxroda.

DJIeKTPOMATHUTHBbIE KOJIe0aHusI U BOJIHBI (7 1)

MarnuTtHoe nojie Toka. MaruuTHas uHAyKIusa. MarHuTHbI notok. 3akoH Ammnepa. Cuina Jlopenua.
MarHuTHbIE CBOWCTBA BEIIECTBA. 3aKOH JJIEKTPOMAarHWUTHOW HWHAYKUWH. Pa3nnuHble CBOMCTBA
ANEKTPOMArHUTHBIX BOJH: CKOPOCTb, OTpPaK€HUE, MpeNoMIICHHe, HHTephepeHIns, AUQPpaKIus,
nossipuzanus. ['eoMmerpudeckas ONTUKA: 3€pKajia, ONTHYECKUE CXEMBI.

Pemenne BapuantoB EI'D (4 4)



Kanennapno — remaTnueckoe mianuposanue 10 kiacc
1 gac B Henemto, Bcero 34 yaca. B cBsi3u ¢ TeM, uro 1 wac Beimanaet Ha npa3gHudHbi aeHb (01.05), hakTuyecku KOIMYecTBO YacoB paboyeii
nporpaMMmel cocTasiigeT 33 4. BolmonHeHnue nporpamMmsl 3a c4et 1 pesepBHOro yaca.

Ne Tema 3ausTus Koxa-Bo [lara

n/n yacoB | IJIaH |pakT  |[IpEMeYaH
T
IIpaBuia u npuembl pemieHust puzuveckux 3aaad (2 yaca)
1 OO6mue TpeboBaHus IPH PEIICHUN PU3NICCKUX 33/ad. 1 2.09.20
3
2 Paznuunblie mpueMsl U CIOCOOBI peIIeHus!. 1 9.09
Onepanuu Ha/l BEKTOPHBLIMH BeJimunHamu (2 yaca)l
3 CkaJisipHbl€ U BEKTOPHBIE BETMUNHBI. 1 16.09
4 JeiicTBust ¢ BekTopamu. [Ipoeknnm BeKTopa Ha OCH KOOP/IMHAT. 1 23.09
PaBHomepHoe nBH:KeHHe (3 yaca)

5 [IpsiMonrHETHOE paBHOMEPHOE IBUKEHHUE. 1 30.09

6 Cpennsisi CKOPOCTb. 1 7.10

7 MrHoBeHHast CKOPOCTb. 1 14.10

3akoH cJiokeHHusi ckopocrteii (3 yaca)

8 OTHOCUTENBHOCTD IBUKCHUS. 1 21.10

9 JIBM>KEHME C pa3HbIX TOUYEK 3PEHUS. 1 11.11
10 | 3aKOH CJIOKEHHUS CKOPOCTEH. 1 18.11

OnHoMepHOe paBHONepeMeHHOoe IBHKeHue (3 yaca)

11 | PaBHOnEpeMEHHOE JBUKECHHE. 1 25.11
12 | IlepemenieHne npu paBHOYCKOPEHHOM JBHKEHHH. 1 2.12

13 CBoOoaHoe nageHue. Y CKOpeHre cBOOOHOTO MaIeHuUs. 1 9.12

JIByMepHOe paBHONepeMeHHOe ABI:KeHne (3 yaca)

14 | JIBuxeHue Tena OpOLIEHHOTO MO YIJIOM K TOPU3OHTY. 1 16.12

15 MakcumanbHasi BBICOTa MOJbEMA Tejla MPU ABUKEHUU TOJ YIJIOM K 1 23.12
TOPU30HTY.
16 | YpaBHeHHE TPaeKTOPUU JIBUKECHUU. 1 13.01.2
4




JlnHaMHKa MaTepHAJIbHOI ToukH (3 yaca)

17 KoopaunaTHBINM MeTO perieHus 3a1a4. 1 20.01
18 | [locTynaTenbHOE IBUIKEHUE. 1 27.01
19 | 3akons! HeloTOHA IpH pelieHny 3a/1ad. 1 3.02
JIBH:KeHHE MAaTepHATBLHON TOYKH 10 OKPY:KHOCTH (3 yaca)
20 | Ilepuon u yacToTa oOpaIieHusI. 1 10.02
21 | LleHTpOCTpEMUTEIBHOE YCKOPEHHE. 1 17.02
22 | 3akoH BcemupHoro taroreHus. 1 24.02
HNmnyiabce. 3aKoH coxpaHeHus uMmyJabca (3 yaca)
23 | Ummynbe Tena. IMIynbe CHITBL. 1 2.03
24 | AGCOIJIFOTHO yIPYTro€ CTOJIKHOBEHHE. 1 9.03
25 | Heynpyroe cToikHOBEHUE. 1 16.03
PaGora u sneprusi B Mexanuke (4 yaca)
26 | Mexanudeckas pabdoTa. 1 22.03
27 [ToTeHnuanpHas 1 KUHETUYECKAs SHEPTHS. 1 6.04
28 | IlonHast MexaHHuYECKas SHEPTUSl. 9 13.04
29 20.04
CraTuka u rugpocTaruka (2 yaca)
30 | YcnoBus paBHoBecus ten. Cuina Apxumena. 1 27.04
31 | JaBacHue B )kuAKOCTH. 3akoH Ilackais. 1 4.05
32 | Pemienne 3agau EI'J yactu 1. 5 11.05
33 18.05
34 | PesepB 1 25.05
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[TepeueHn y4eOHO-METOIUYESCKHUX CPEACTB O0yUCHUS
JlutepaTypa Juis yuuTens

1.

Ok wn

~N o

3opun H. U. «OnextuBHbIN Kypc «Metoasl pemenus puzndeckux 3agau»: 10 kmace», M., BAKO, 2007 r.(mactepckas
YUUTESA).

Kamenernkuii C. E., Opexos B. I1. «kMeTtonuka permenus 3ana4 no ¢pusuke B cpeaneit mkomuey, M., [Ipocsemienune, 1987 T.
Pomamesny A. U. «du3uka. Mexanuka. 10 kimacc. Yaumcs pemats 3agadun», M., Ipoda, 2007 .

banam B. A. «3agaun o ¢pusrke u METObI UX perieHus», M., npocsemienue, 1983 r.

Asopckuit b. M., CenesneB 0. A. «CnpaBouHoe PyKOBOACTBO MO (PU3UKE Ui MOCTYMAIOIMIUX B BY3bl U IS
camoobpa3zoBanusi», M., Hayka, 1989 r.

bo6ommna C. b. «EI'D. ®usnka. [IpakTuky™m 10 BBITOTHEHUIO TUIOBBIX TECTOBBIX 3a1aHui», M., Dk3amen, 2009 r.
Kypamosa C. A. «EI'D. ®u3zuka. PazgaTounslii MmaTepuan TpeHUpOBOUHBIX TecToBY», CI16, Tpuron, 2009 r.

MockaineB A. H., HukynoBa I'. A. «I’'0TOBUMCS K €IMHOMY T'OCYJapCTBEHHOMY
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Jluteparypa /1Jis o0yyawmmuxcs

PomameBuu A. . «®uzuka. Mexanuka. Yuumcs pemats 3aaaud. 10 kimace», M., Ipoda, 2007 r.

Munsko H. B. «®u3uka: monuelit kypc. 7-11 kmaccel. MynstuMenuiiasiii pernetutop (+CD)», CII16, 2009 r.

bamam B. A. «3amaun o ¢pusnke u METOABI UX pemeHus», M., [Ipocsemenne, 1983 r.

Kozen C. M., Koposun B. A., Opnos B. A. u np. «®u3uka. 10—11 ki1.: CO0pHUK 3a71a4 ¢ OTBETaAMH U PEIICHUAMI», M.,
Mmuemosuna, 2004 r.

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

Menenun I'. B. «®u3uka B 3aj1auax: sK3aMECHAIIMOHHBIC 3aJ1a4u C pemeHusiMu», M., Hayka, 1985 r.

Yepuoyman A. U. «Duszuka. 3agauu ¢ oTBETaMu U perieHusiMu», M., Boicias mkosna, 2003 r.

CrenanoBa I'. H. «C6opnauk 3amau mo ¢usuke: mis 10-11 kmaccoB o0meoOpazoBaTeNbHBIX yUpexKaAeHUn», M.,
npocsemenue, 2000 r.
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Hnmepuem — pecypcol

1) http://experiment.edu.ru/ - KoJUIEKIIKSA BUICOIKCIIEPUMEHTOB (heiepalibHOTO TIOpTajia 00Iero 00pa3oBaHus
2) http://school-collection.edu.ru/ - xoyiekius 00pa30BaTEIbHBIX PECYPCOB IS IITKOJIBI

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

4) http://physics.nad.ru/physics.htm - anumMarus pu3nyecKuX MpoIeccoB

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

6) https://sdamgia.ru/ - o6pa3zoBaTenbHBIN MOPTAN AJIs TOATOTOBKHU K SK3aMEHaM.
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