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MosicHuTenbHana 3anucka
Pabouas nmporpamma Kypca BHEYpOUHOU JeaTelbHOCTH 1Mo (pusuke st 10-11 kmaccoB «MeTtoapl pemeHus gusndeckux 3aaad» Ha 2023 - 2024 yaeOHBIN rox
COCTaBJIeHa Ha OCHOBE:!
* «IIporpammsl 3neKTUBHBIX KypcoB. Pusuka. 9-11 kmaccsl. [IpodunbHoe o0ydenue», cocrasurens: B.A. Koposun, - «poday, 2017 r.
*  3opun H. U. «OnextuBHbIi Kypc «MeToasl pemenus puszndeckux 3agau»: 10-11 xknaces», M., BAKO, 2015 1.

o Jlns peanu3aiiuu MporpaMMbl_HCITONIb30BaHO yaeOHoe mocooue: B.A. Opios, FO.A. CaypoB «IIpakTuka pemenus pusndeckux 3amad. 10-11 kmaccem», -
«Benrana-I'pad», 2016 1.

Kypc paccuuran Ha 2 roga oOy4yeHus

g €JIU Kypca:

1. pa3BuTHE NMO3HABATEIBHBIX UHTEPECOB, HHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B Mpoliecce peleHns GU3NIecKux 3aaad u
CaMOCTOSITEJILHOT'O MPHOOPETEHNSsI HOBBIX 3HAHUM;

2. COBEpIIECHCTBOBAHHE MOJIYYECHHBIX B OCHOBHOM KypCe 3HAaHUM U YMEHHUH;
3. (dopMupoBaHue npeacTaBUTENEH O NOCTAHOBKE, KJIacCU(UKaIuii, mpuemMax 1 MeToax pemeHus Gu3ndeckux 3aaad;
4. TPUMEHATH 3HAHUSA MO PU3UKE JUISI OOBSICHEHUS SIBICHUN IPUPO/IbI, CBOWCTB BELECTBA, peIleH!s (PU3NIECKHX 3a/1a4, CAMOCTOSTEIBHOTO

nproOpeTeH st U OLEHKH HOBOM MH(pOpMAIMU (PU3UIECKOTO COJIEPIKAHUS.

3axaum Kypca:

1. yrnybGnenue u cucreMaTH3alUMs 3HAHUN yJaIUXCS;
2. yCBOEHHE ydyallUMHCS OOIIMX aJrOPUTMOB PEIICHUsS 3a/1a4;
3. OBIaJIeHHE OCHOBHBIMH METOJAMU PELICHUS 3a/1a4.

O0mas xapakrepucTuKa Kypca

[Ipouecc peweHus 3aga4 CIyKUT OJHUM U3 CPEACTB OBJIAJACHUS CUCTEMOW HAyYHBIX 3HAHUU MO0 TOMY WM MHOMY yueOHOMY npeamMeTy. OcoOeHHO Beuka
€ro poib npu oOy4yeHHM (U3UKE, TJe 3a7aud BBICTYHAIOT JIEHCTBEHHBIM CPEJICTBOM (POPMHPOBAHMS OCHOBOIOJATAOIIMX (PU3NYECKUX 3HAHUU M ymeHuil. B
IpolEecce peleHusl 00yJaroIuecs: OBJIaIeBal0T METOJaMH HCCIIEOBAHMS PA3IMYHBIX SBJICHUN MPHUPOJbI, 3HAKOMSATCS C HOBBIMHU MPOTPECCUBHBIMHU UJIEAMU U
B3MUIAZIAMH, C OTKPBITUSAIMH OT€YECTBEHHBIX YUCHBIX, C JOCTIKEHHSIMA OT€YECTBEHHOM HAYKU M TEXHUKH, C HOBBIMH IPOQECCUIMH.

[TporpamMma (hakyabTaTUBHOTO Kypca OPHEHTHUPYET YUWTelNs Ha JajbHEHIIee COBEPIICHCTBOBAHHME YK€ YCBOCHHBIX OOYJAarOIIUMHUCS 3HAHUN M YMEHHH.
Jlns 3TOTO BCSI MporpamMma JIeNUTCST Ha HECKOIBbKO pa3nesioB. B mporpamme BbIeI€HBI OCHOBHBIE pa3felibl MIKOJIBHOTO Kypca (pU3MKH, B Haydane H3y4eHHUs



KOTOPBIX C YYalIMMHUCS MOBTOPSIOTCS OCHOBHBIE 3aKOHBI M (POPMYJIBI JaHHOTO paszena. IIpum mombope 3amad mo KakaoMmy pasfeidy MOKHO HCIIOJIb30BaTh
BBIYUCIUTEIIbHbIC, KAYECTBEHHBIE, TpaQuecKue, IKCIIEPUMEHTAIbHbIE 3a/1a4H.

B Hauane nzydyeHus Kypca faeTcs JBa ypoka, IEJbI0 KOTOPBIX SBJISETCS 3HAKOMCTBO YYAlIUXCS C TOHATHEM «3a/1a4ay, UX Kiaccu(ukaluueid 1 OCHOBHBIMU
crnocobamu pemeHus. bonbiioe 3HaueHHE aeTcs aNropuTMy, KOTOPBIA (OPMUPYET MBICIUTENbHBIE ONEpallMU: aHANW3 YCJIOBHS 3aJauyM, JOTajKa, MPOEKT
pellIeHus], BBIABUKEHHUE THIIOTE3bI (PELICHHE), BBIBOJ.

B 10 knacce npu pemenuu 3aga4 oco0oe BHUMaHHUE YAEISETCs MOCIeA0BaTEIbHOCTH ASUCTBUHN, aHAIN3Y (PU3UYECKOTO SIBJICHHS, POTOBAPUBAHHUIO BCIYX
pellleHus, aHajdu3y NOJy4YeHHOro oTBeTa. Eciam B Hauvane paszgena s WUIIOCTPAMM HUCTOJB3YIOTCS 3aJadd M3 MEXaHUKH, MOJICKYJISpPHOH (QHU3UKH,
AIEKTPOAMHAMUKH, TO B AaJIbHEHIIIEM PELIaoTCs 3a1a4u U3 pasnienoB Kypea ¢pusuku 11 kiacca.

[Tpu moBTOpeHNn 0000IIAIOTCS, CHCTEMATU3UPYIOTCS KaK TEOPETHUECKUI MaTepuall, TaK M MPHUEMBbl PELIeHHs 33]a4, MPUHUMAIOTCSI BO BHUMAHHUE IIEIH
MOBTOPEHHUS [IPU MOATOTOBKE K €JUHOMY FOCYAapCTBEHHOMY K3aMEHY.

[lpu pemeHnn 3amad 1Mo MeXaHWKE, MOJEKYJISPHOW (hH3MKe, AIIEKTPOAMHAMHKE TJIaBHOE BHMMaHHE oOpamaercs Ha (OpMUpOBaHME YMEHHUH peliaTh
3a/layM, Ha HAKOIJICHHE ONbITa PELICHU 3a]1a4 Pa3IMYHON TPYAHOCTH.

B konne m3yueHus ocHOBHbIX TeM («KuHemaTwka m nuHammuka», «MonekyispHas (u3nkay, «IEKTPOJANHAMHUKA») MPOBOJSATCS UTOTOBBIC 3aHSATHS B
(dopme MPOBEPOUHBIX PAdOT, 3a1aHMsI KOTOPBIX COCTAaBIIEHBI HA OCHOBE OTKPHITHIX 0a3 EI'D mo ¢usuke. [Tocne n3ydenns HeOompmuX TeM («3aKOHBI COXPaHEHHUS.
['uapocraTtukay, «OCHOBBI TEPMOAMHAMUKI», «BOTHOBBIE 1 KBAHTOBBIE CBOMCTBA CBETa») MPOBOASATCS 3aHATHS B OopMe TecTOBOM padoThl Ha 1 yac, comeprkaniei
3ananus u3 EI'D (dacth 1 u yacts 2).

IpuHmMnel 0TOOpPa coaepKaHUs M OPraHU3ANUM Y4eOHOT0 MaTepuaJa

. COOTBETCTBHE COZEP KAaHUs 3a7jad YPOBHIO KIACCHUECKOH (DPM3MKH, BBIICPKABIINX IIPOBEPKY BPEMEHEM, a TAaK)KEe YPOBHIO Pa3BUTHsI COBPEMEHHON
(GU3MKH, C BO3MOXKHOCTBIO IOCTPOECHHS B Mpolecce pemeHus (U3MUECKUX M MaTeMaTHYeCKHX MOJeNed M3ydaeMbIX OOBEKTOB C Ppa3IMYHON CTENEHBIO
JeTaIu3alny, pean3yeMol Ha OCHOBE NMPUMEHEHMS: KOHKPETHBIX 3aKOHOB (PM3NYECKUX TEOpHH, (GyHAAMEHTAIbHBIX (PU3NYECKUX 3aKOHOB, METOIOJOTHYECKUX
NPUHIMIOB (PU3MKH, a TAKXKE METOJI0B HKCIIEPUMEHTAILHON, TEOPETUYECKON U BEIYUCIUTEIbHON (PU3UKH;

. COOTBETCTBHE COJIEPXKAaHUA U (HOPM MPeIbIBICHUS 3a/1a4 TPEOOBAHMSIM TOCYAAPCTBEHHBIX IIPOrPaMM M0 (PU3UKE;

. BO3MOXHOCTh 00y4YEeHHS aHATTN3Y yCIOBUI SKCIIEPUMEHTAIBHO HAOII0JAeMBbIX SIBIICHHH, pACCMAaTPUBAEMBIX B 3a/1a4€;

. BO3MOXHOCTh ()OPMHPOBAHUS ITOCPEICTBOM COJAEPKAHMS 3a7ad M METOJIOB MX PEIICHHS HAyYHOTO MHPOBO33PEHHUS W HAyYHOTO IOAXOJa K
M3YUYCHHUIO SIBJICHUH MPHUPOJIBI, aIEKBATHBIX CTHJIIO MBIIIJICHNUS, B PAMKAaX KOTOPOTO MOXET OBbITh PelIeHa 3a/1a4a;

. JKU3HEHHBIX CUTYallMi U Pa3BUTHs HAYYHOTO MUPOBO33PECHHUS.

[IpennaraemMselii Kypc OpUEHTUPOBAH HAa KOMMYHHKATHUBHBIN, HCCIEA0BATENbCKUM MOAX0 B 00y4YE€HUH, B KOTOPOM MPOCIEKHUBAIOTCS CIEAYIOLIHE ITarlbl
CyOBbEKTHOW JESTeNbHOCTH YYallMXCS M YYMTEJs: COBMECTHOE TBOPYECTBO YUUTENS M y4YalIMXCS MO CO3JAAHUI0 (PU3MYECKOM MpOOJEMHON CHUTyallud WM
JESTEIbHOCTH 110 MOA00pPY LIMKIA 33734 N0 U3y4aeMoi TemMe " aHallu3 HalJIeHHON NpoOJeMHON cuTyaluu (3a1a4un), 4eTkoe popMynrpoBaHue (HU3MYECKON YacTu
npobsieMsl (3a7aun), BBIABIJKEHUE TUIOTE3, pa3paboTka mozened (pusnueckux, MaTeMaTHYECKUX), MPOTHO3MPOBAHME PE3YyJIbTaTOB, Pa3BUTHS BO BPEMEHU
HKCIIEPUMEHTAIbHO HAOJI0IaeMBIX SIBJICHUN MPOBEpKa W KOPPEKTHPOBKA TUIOTE3 " HAXOXKJIEHUE PEIICHUH MpOBEpKa U aHAIM3 PEIICHUH " MPeasoKeHus Mo
UCTIOJIb30BAHHIO TTOJYYCHHBIX PE3yJbTaTOB JUISl MOCTAHOBKHM W PEIICHHUS JIPYTHUX MpobieM (3anav) Mo M3ydaeMoil Teme, MO paHee M3Y4YEeHHBIM TeMaM Kypca
¢$u3MKY, a TAKKE IO TEMaM JPYTUX IPeAMETOB eCTECTBEHHOHAYYHOTO ITUKIIA, OLCHKA 3HAYCHHUSI.



OO0mue pekoMeHIAIUN K TPOBEICHUIO 3aHATHH

[Ipu u3ydenuu Kypca MOTyT BOZHUKHYTh METOJUYECKHE CIIOKHOCTH, CBSI3aHHBIE C TE€M, YTO 3HAHMI 10 OOJBIIMHCTBY pa3/iesioB Kypca (PU3UKH HA YPOBHE
OCHOBHOM HIKOJIBI HEJJOCTATOYHO I OCO3HAHHOTO BOCIIPUATHUS Psiia pacCMaTpUBAEMbIX BOIIPOCOB U 3ajau.

Bonbmiasi yacTe Marepuana, COCTaBISAIOLIAs COAEP)KAHUE INPHUKIATHOIO Kypca, COOTBETCTBYET TIOCYAAapCTBEHHOMY 00pa30BaTEeIbHOMY CTaHAAPTY
¢usmueckoro obpa3oBaHus Ha MPOGUILHOM YPOBHE, B CBSI3H, C YEM KypC HE CTOJIBKO pacIIMpseT KPYT NPEeAMETHBIX 3HAHUI yJaluxcsi, CKOJIbKO yIIIyOJsieT ux 3a
CYET YCUJIEHHSI HEITPEIMETHBIX MUPOBO33PEHUECKON U METO0JIOTNYECKON KOMIIOHEHT COAECPKAHMS.

MeTtoabl u opranu3annoHHubie GopMbl 00yUeHUsI

Jns peanu3anuy nesei M 3a1ad JAaHHOTO MPHKIAIHOTO Kypca MPEeAroiaraeTcsi HCIOIb30BaTh CIEAYIOmUe (GOPMbI 3aHIATUN: MPAKTHKYMBI MO PEIIESHUI0
3a[a4, caMOCTOsITeNIbHAs padoTa yJamuxcs, KOHCYJIbTalllu, BBIIOJTHEHHE padboT B ¢popmare EI'D. Ha 3aHATHAX MPUMEHSIOTCS KOJUIEKTUBHBIC U UHIUBUIYaJIbHBIE
(GopMBI PabOTHI: MOCTAHOBKA, PELICHUSI U OOCYXIEHHs pEeIIeHUs 3a1ad, MOATOTOBKA K €AMHOMY TECTHPOBAHHUIO, IOAOOp M COCTAaBIIEHHE 33/1a4 HA TEMY H T.J.
[Ipennonaraercss Takke BBIMOJHEHHWE JOMAITHUX 33JaHUN 1O pemeHuro 3aaad. JloMuHaHTHOW ke (opMoOl ydeHHs IOJDKHA CTaTh MCCIEOBaTeNbCKas
ACATCIIBHOCTb YYCHUKA, KOTOpAsA MOXKCT OBITH pcajin3oBaHa KaK Ha 3aHATHAX B KJIACCC, TaAK U B XO/I€ CaMOCTOSITEIbHON pa60T},1 yJaluuxcs. Bce 3ansiTusa JOJIXDKHBI
HOCHUTb IIPOOJIEMHBIN XapaKkTep U BKIIIOYATh B ce0sl CAaMOCTOSATENIbHYIO PaboTy.

Mertonbl 0OyueHUs, NMpUMEHSEMbIE B paMKax MPHUKIAAHOTO Kypca, MOTYT M JIOJDKHBI OBITH JJOCTaTOYHO pa3HooOpasHeMU. llpexne Bcero 3to
uccreioBaTenbckas padoTa caMuX yJalluXcs, COCTaBIEHHE 0000IIaomuX TauuIl, a TaKKe MOATOTOBKA M 3alllUTa yYalllMMUCS aJrOpPUTMOB pelleHus 3anad. B
3daBUCUMOCTHU OT MHAUBUAYAJIBHOTO IUIaHa YYUTCIIb JOJDKCH NpCAjiaraTb y4aliuMcs HOZ[FOTOBHCHHI)II;'I MM IICPEUCHDb 3a/1a4 pa3JIMYHOro YpOBHA CIO0XKHOCTH.

[ToMumMO wmcCIE0BAaTENBCKOTO METOJA IIEJIeCOO0Pa3HO HCIIONB30BAHME YAaCTUYHO-TIOMCKOBOTO, MPOOJIEMHOTO H3JIOKEHUsS, a B OTACIBHBIX CIydasx
UH()OPMAIMOHHO-WILUTIOCTpaTUBHOTO. [locnequuii MeToa NMpHUMEHsSIeTCss B TOM Cllydae, KOTJa y YYalluXcsl OTCYTCTBYeT 0a3a, MO3BOJISIIONIAS HCIIOIB30BAThH
NPOIYKTHBHBIE METOJIBI.

CpencrBa o0yueHus

OCHOBHBIMU cp€acTBaMu 06yquH51 IIPpU U3YYCHHUU MMPHUKIIAAHOI'O KypcCa SABJIAIOTCA:

. duznyeckue npudoOpsI.

. I'paduueckue umtrocTpanuu (CXembl, YePTEKH, rpaukm).
. JrmakTiyeckue MaTepurasl.

. Y4eOHukn GU3UKH IS CTAPIINUX KJIACCOB CPETHEN IIKOJIBI.
. VY4ebHble mocobus o Gu3NKe, COOPHUKH 3a/1a4.

Oprasusanus caMoOCTOATEIbLHON padoThl

CamocrositenpHass paboTa HpeAnoaraeT CO3JaHUE IUAAKTHUECKOTO KOMIUIEKCA 3ajad, pEIIEHHBIX CAMOCTOSATEIbHO HAa OCHOBE MCIIOJIb30BAHUS
KOHKPETHBIX 3aKOHOB (DU3MUECKUX TeopHd, (QyHIaMEHTaJIbHBIX (PU3NUECKHX 3aKOHOB, METOAOJIOTHYECKUX IPUHLIMIOB (GHU3MKHM, a TakXke METOJ0B
HKCIEPUMEHTAILHON, TEOPETUYECKOM U BEIYUCIUTEIbHON (PU3UKU U3 pa3IMUHBIX COOPHUKOB 3a/1a4 ¢ OpUeHTauuel Ha npoduiabHOe 00pa30BaHUE ydallluXcs.



Ilnanupyembie pe3yJibTaThl OCBOCHHUS 00YYAOIIUMHUCH IIPOrPaAMMBbI:

V yyammxcst MOT'YT OBITh COPMHUPOBAHBI IMYHOCTHBIE PE3YIbTATH: 0 OTBETCTBEHHOE OTHOLICHHUE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIUXCS
K caM00Opa30BaHUIO HA OCHOBE MOTHBAIIMH K OOYYCHHIO U

MIO3HAHHIO, OCO3HAHHBIN BEIOOP; O CIOCOOHOCTH K AMOIMOHAIEHOMY BOCIIPHSTHIO MAaTEMAaTHIECKUX M (PU3MUECKHX 00BEKTOB, 3a/1a4, PEIICHUIA,
paccyXIeHHi; 0 yMEHHE SICHO, TOYHO, TPAMOTHO HM3JIaraTb CBOM MBICJIU B YCTHOM U MMCHbMEHHOM PEeYH, IOHUMATh CMBICII IIOCTABJICHHOH 3a1a4H, BRICTPANBATh

apryMEHTaIHIO, TIPHBOANUTH PUMEPHI H KOHTPIPUMEPHI;, O yMEHHE
KOHTPOIMPOBATH MPOIIECC U PE3YNIbTAT YICOHOH JeATSILHOCTH;

O KpUTHYHOCTh MBIIJICHUS, YMEHHUE PAClIO3HABATh JJOTUYCCKH HEKOPPEKTHBIC BbICKA3bIBAHUS, OTJIMYATh THIIOTE3Y OT (1)aKTa; 0 KpCaTHUBHOCTH MBIIJICHHUS,
HHUIMATHUBbI, HAXOAYNBOCTHU, AKTUBHOCTH IIPpHU PCUICHUH 3aJa4.

MeTanpeaMeTHBIMHU pe3yIbTaTaAMH PEATH3aLUU POTPAMMBI CTaHET (POPMHUPOBAHUE OOIINX CIIOCOOOB MHTEIUIEKTYaIbHOM e TENbHOCTH, XapaKTEPHBIX
JUIE MaTeMaTWKU M (DU3UKH, SBISIOIIMXCS OCHOBOW IO3HABATENBHOW KYNIBTYpBI, 3HAYUMOHN U PA3IM4YHBIX C(ep UYEIOBEUECKOW NeATeNbHOCTH, a MMEHHO
CIIEIyIOIIUX YHUBEPCATBHBIX YU€OHBIX ICHCTBUH.
1) peryisiTuBHBIE
yuawuecs noay4am 603MONCHOCHb HAYYUMbCA:
0 CaMOCTOATENIFHO (POPMYIIMPOBATH LIEIH 3aHATHS [IOCTIE MIPEBAPUTENHLHOI0 00CYKICHNS HEKOTOPOH CUTYalluH, OTpa)KaroIlel KOHKPETHOE
¢buznyeckoe sBieHUE U (WIIN) 3aKOH; O COCTABJIATH IUIaH U MOCIIEA0BATENBHOCTD IEHCTBHIL; O
NPOBOJMTH MATEMATHUYECKYIO0 UHTEPIIPETAIIUIO PU3HUUECKUX SBJICHUH; O MPEIBUICTh
BO3MOXXHOCTb MOJTYYE€HHUSI KOHKPETHOTO pPe3ysbTaTa MPU PELICHUH 3a/1a4;
0 aJICKBaTHO OIICHUBATh MPABUIBHOCTH U OMIMOOYHOCTD BBIMOJIHEHHS y4eOHOU 3a1a4H, €€ OOBEKTHBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOYKHOCTH €€
peLIeHHS;

0 pa60Ta;1 I10 1IaHy, CBEPATH CBOU ,Z[eflCTBI/ISI C IICJIBIO H, ITPU H€O6XOI[I/IMOCTI/I, MMPpOBOANTH KAYCCTBCHHOC MOACIIMPOBAHUC, BBIABIIAA U UCITPABJIAA
AOMMYUICHHBIC OIJ_II/I6KI/I;

0 B IUAJIOTE C YYUTEJIEM YUUTHCS BbIpaOaThIBaTh KPUTEPUH OLICHKU M ONPECIIATh CTENEHb YCIIEUTHOCTH BBINOJIHEHUS CBOEH pabOThl M pabOThI BCEX, HCXOs

W3 UMEIOIIUXCS KPUTEPUEB;

2) mo3HaBaTeJIbHbIe
yuawuecs nouyuam 603MOACHOCb HAYYUMbCA.

0 OPHEHTUPOBATHLCS B CBOCH CUCTEME 3HAHUH: CAMOCTOSTEIILHO npednonazams, Kakas nHGopMaIys Hy>KHa I PEIISHUS TON WITH HHON
3a]1a4M, KaKuX 3HAaHUI HEJ0OCTATOYHO NP BEIOPAHHOM IUTaHE PEIIEHUS; O omoupams HEOOXOIMMBIE TS PEIISHUS 3aa91 HCTOYHUKHA WHPOPMAITUN
Cpeau MPEUIOKEHHBIX YUUTEIEM CIOBapel, SHIIUKIIONE AN,

CIPaBOYHHUKOB, HHTEPHET-PECYPCOB; O MPOBOIUTH HAOIIOACHHUS, TUIAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI, 00pabaThiBaTh pe3yIbTaThl U3MEPEHU,
MPEJICTABIATh PE3YIbTaThl U3MEPEHUI C TOMOILBIO TabIUL, rpadukoB U GopMyJl, OOHAPYKHUBATH 3aBUCUMOCTH MEXAY (PU3NUECKUMH BETUUMHAMU,
OOBSCHATH MOJTYUYECHHbIE PE3YJIbTaThl U I€TaTh BHIBO/IbI; O JOOBIBATH HOBBIC 3HAHUS: U36/1eKamb NHPOPMAIIHIO, TPEICTABICHHYIO B pa3HbIX (popMax (TEKcT,
Tabyuua, cxema, WUIIOCTpalys U Ap.); 0 mepepadaThiBaTh MOMYyYECHHYIO0 HH(OPMALIUIO: CPABHUBAMb, CONOCMABIAMb U 2PYNNUPO8ams HaKThl U SIBICHUS



(3amaum u mMo/3agaun M uX (PU3NYECKHUe M reoMeTpruuecKue o0passl); BEISBIATH IPUUMHHO-CIICACTBEHHBIE CBA3H MEXy H3MEHEHUEM 33aJauHON CUTYyalneH,
ee (pu3nyecKoil ¥ TeOMETPHUYECKON COCTABIISIONICH, €€ 3pUTEIbHOTO PEACTaBIeHUs, crioco0a peleHus 3a1a4; 3 ) KOMMYHHUKATUBHbIE Yyuawuecs noay4am
603MOJICHOCTb HAYYUMbCAL:
0 OpraHU30BBIBATH y4EOHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEIHHOCTh C YUUTEJIEM U CBEPCTHUKAMU: ONPEIENIATh LU, PACIIPENEsITh GYHKIUU U POTIU
YYaCTHUKOB;
0 B3aUMO/JICHCTBOBATh U HAXOJUTH 00IIKE CLIOCOOBI pabOThI; HAXOAUTH 00IIEe PEIICHKE; CIIyIaTh NapTHEPA; GopMyIHpOBaTh, ApTYMEHTUPOBAThH
U OTCTanBaTh CBOE MHEHHE; O KOOPIMHUPOBAThH U MIPUHUMATH Pa3IHYHbIC
MO3UIMH BO B3aUMOJICUCTBUU; O apryMEHTHUPOBATH CBOIO MO3UIIMIO U
KOOPJIMHHUPOBATH €€.

IIpenMeTHBIMHE pe3yJbTaTAMHU PEAIN3alMU IPOTPAMMBbI CTAHET Co3/laHue (pyHIaMeHTa sl CHCTEMaTHYECKOTr0 OCBOEHHS Kypca (GU3HKH, GOpMUpOBaHHE
MEXAaHHU3MOB MBIIICHUA, XapaKTEPHBIX U1 MATEMATHYECKOM AEATENBHOCTH, @ UMEHHO: YYauuecs noayyam 603MOHCHOCHb HAYYUMbCAL:
0 UMETh NPECTaBICHNE 00 OCHOBHBIX U3Y4aeMbIX MOHATHSIX KaK BaKHEHIINX MaTEMaTUYECKUX MOJEINAX, MO3BOJIIOLINX OMUCHIBATh U N3y4YaTh pealbHbIe
IIPOLIECCHI U SBJICHUS;
0 paboTaTh ¢ PU3UIECKUM U MaTEMAaTHYECKUM TEKCTOM (aHAJIM3UPOBATH, U3BJICKaTh HEOOXOIUMYIO HH(POPMALIHIO), TPAMOTHO IPHUMEHSTh
(GU3MUECKy0 U MaTeMaTHYECKY0 TEPMHHOJIOTHIO U CUMBOJIMKY, HCIIOJIb30BaTh Pa3IMYHbIC A3bIKU (PM3UKH U MaTeMaTHKH; O
HPOBOJUTH KIacCU(UKAIMHU, IOTHUECKHNE 0OOCHOBAHMS, JOKA3aTEIILCTBA YTBEPIKICHUH;
0 OBJIQIETh CUMBOJIBHBIM SI3BIKOM aJIr€0Ophl, IPUEMaMH peIlIeHHs] ypaBHEHUH, CUCTEM ypaBHEHU, NCTI0Ib30BaTh M/ICI0 KOOPAMHAT HA MNIOCKOCTH
JUIS MHTEPIIPETALMK ypaBHEHUH, CUCTEM, IPUMEHSTH aInnapaT ypaBHEHUHN /71 peIeHus 3a/1a4 U3 Pa3IuuHbIX pa3zesioB Kypca Gpu3uku; O OBIAJETh
cucTeMol (yHKIMOHAIBHBIX MOHATHH, (PYHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIMKOM, yMETh Ha OCHOBE (DyHKIIMOHAIBHO-TPA(PUUIECKUX
NpeCTaBICHUI OMMCHIBATH M aHAIN3UPOBATh peajibHble (PU3NYecKre 3aBUCMOCTH; O
BbIOUPATh pallMOHAIBHBIN CLIOCOO pELIeHNUs 3a1a4H;
0 BJIJE€Th Pa3INUHBIMU METOJJAMU PEIICHUS 3a4a4: aHATUTUYECKUM, IpaUueCcKUM, SKCIIEPUMEHTAIBHBIM U T.J1.; O IPHOOPECTH OIBIT CAMOCTOSITENBHON

ACATCIIBHOCTHU IIPU PCIICHUN y‘-IC6HLIX N UCCIICA0OBATCIbCKHUX 3a1a4,
0 HpI/IO6peCTI/I OIIBIT NPE3CHTAUU COOCTBEHHOTO OpoaAyKTa.

IIpeacraBienue 00pa3oBaTebHbIX Pe3yJIbTATOB H MO/BECHNE UTOTOB:

Jliis naHHOTO Kypca Hanbosiee COOTBETCTBYET 3aueTHast opMa oneHKkH. MiToru paboThl MOIBOASTCS 1O pe3ybTaTaM yaeOHOU ASSITENFHOCTH YUaliuXcs B
KOHIIE IoJ1a.
dopma UTOTOBOM pabOTHI IO TIporpaMMe: KOHTpostbHas padora mo KMMawm EI'D
OrneHka 3HaHUM, YMEHHUI U HABBIKOB 00yJarOIUXCsl MPOBOAMTCS B IIPOLIECCE: OMIPOCOB, PEIICHUS 3a/1a4, BBIITOJHEHNS MMCbMEHHBIX Pa0OT, yuacTHs B
MPAKTUYECKON U SKCIIEPUMEHTAIBHOU eI TETbHOCTH.



CucreMa KOHTPOJISI BKITIOYAET CaMO-, B3aUMO-, YYUTEIIbCKHIA KOHTPOJIb U TIO3BOJISIET OICHUTH 3HAHUSA, YMEHHUS U HABBIKH 00YYAIOIINXCSI KOMITJICKCHO TIO
CJIEAYIOIIMM KOMITOHEHTaM:

0 YMeHue AeMCcTBOBATh B COOTBETCTBUH C ITOCTABJICHHOM LIEIBIO.

0 YMeHnue pabortaTh ¢ nHpOpMaIUEi: HAXOIUTh, OTOUPATh, TepepadaThIBaTh, MPEICTABIATh. O Y MEHHE MCIIOIh30BaTh JIOTHYECKHUE ACHCTBHS: aHAIIH3,
CUHTE3, CpaBHEHHE, 00001IeHe. 0 YMEHNe TIPUMEHSIThH OMTOPHBIC 3HAHUS, YCTAHABIMBATH CBSI3U MKy HUMH. OHON 13 (OpM KOHTPOJIS TIPH MTPOBEICHUH
3aHATHU SBJISCTCS MMEeIarorndeckoe HaOIItoIeHUE 3a MOBEJACHUEM U JICUCTBUSIMH YYCHUKOB, YPOBHEM, TTTyOMHOW U CTOWKOCTBIO X TTO3HABATEIILHOTO HHTEPECA;

oO01IeHue B X0/€ TUIAHUPOBAHUS, BBITIOJHEHUS U aHAJIM3a Pe3yIbTaTOB SKCIIEPUMEHTOB.
Jpyroii BaxxHOW (POPMOI KOHTPOJIS ABISIOTCS NPOPOPHUEHTALMOHHBIE OeCe/Ibl CO NIKOJIbHUKAMHU.

Conep:kaHue Kypca

IIpaBuia u npuemMsl pemieHHst PU3NUECKUX 3a4a4

Yro Takoe ¢pusnyeckas 3anaqda. usnueckas teopus u pemenue 3agad. Cocrapinenue ¢puzndeckux 3agad. OCHOBHbIE TpeOOBaHMS K COCTaBIEHUIO 3a1a4. O0mue
TpeOOBaHUS MPH pelIeHUH PU3NUECKUX 3a1ad. BrINoHEeHNe TU1aHa peleHus 3a1aui. AHAINU3 peleHus U oopMiieHHe peleHns. TUuMIHbIe HeJOCTaTKH MPU
petieHny 1 ohOpMIICHUH pellieHus 3aaun. Pa3znunblie mpreMbl U CIIOCOObI PELIEHHSI: TEOMETPUUECKHUE IPUEMBI, aITOPUTMBI, aHAJIOTUU. MeTOo1bl pa3MepHOCTEH,
rpadudecKre pemieHus, MeTo rpadoB.

Onepanum HaJ BEKTOPHBIMH BeJIHYMHAMH

CkaJnisipHble U BEKTOpHBIE BEIMUMHBIL. J[eCTBUS Ha/l BEKTOpaMHU. 3aJlaHUe BEKTOpa. ¥ MHOKEHUE BEeKTopa Ha ckajsip. CrnokeHue BekTopos. [Ipoekiun BekTopa Ha
KOOpJMHATHBIE OCH U JAeMcTBUA HaJ BekTopamu. [Ipoekunn cyMMbI U pa3HOCTH BEKTOPOB.

PaBHOMepHOe ABUKEHHE.
[Tepememenue. Ckopocts. [Ipsmonuneiinoe paBHOMepHOE nBkeHue. [ padudeckoe mpencrasienne ApmkeHus. CpenHsis myTeBas U CpeaHssi CKOPOCTh 10
nepeMenieHni0. MraoBeHHasi CKOpocTb. OTHOCUTENIBHOCTh MEXaHUUYECKOTO IBIKEHHsL. PopMyIia CII0KEHUS CKOPOCTEH.
OaHoMepHOe paBHOIIEPEMEHHOE IBHIKeHHU e
Yckopenune. PaBHOoyckopeHHOE IBMKEeHNE. PaBHO3aMeJIeHHOE 1 paBHOYCKOpEHHOE JBMKeHNe. [lepemenienne npy paBHOYCKOPEHHOM JIBIbKeHUH. CBOOOIHOE
naseHue. Y ckopenue ceoboHoro najnenus. HauaneHas ckopocTs. J[BrkeHune Tena OpoIeHHOro BEpTUKAIbHO BBEPX.

JIBymMepHOe paBHONIEPpEMEHHOE ABHKCHUE
JIBmxeHue Tena OpOLIEHHOTO MO/l YIJIOM K ropu3oHTy. Onpeenenre JalbHOCTH I0JIeTa, BpeMEHH noJjieTa. MakcuMaibHasi BbICOTa MOAbEeMa Tea MPH JIBUKEHUH
M0J1 YIJIOM K TOpU30HTY. Bpems noabema 10 MakcuManbHOM BBICOTBI. CKOPOCTH B JIFO00M MOMEHT JBUKEHUS. Y paBHEHUE TPAEKTOPUH JIBHKEHUS.
JAunamMuka MaTepuajbHoil TOUKHU. [locTynareabHoe IBHKEHAE
Koopaunathslii MeTOA peleHus 3aa4 10 MEXaHUKE.
JIBm:KeHMe MaTepUAIBLHOM TOYKH MO0 OKPYKHOCTH

[lepuon obparmienns u yactora odpamenus. [{ukmndeckas gactora. YriaoBas cKopocTbh. [lepemernienre u CKOpoCcTh MPU KPUBOITHHEHHOM JTBUKCHHU.
IlenTpocTpeMuTensHOE YCKOpEHHE. 3aKOH BceMUpHOTO TATOTEHHUS.

HNmnyabce. 3aK0H cOXpaHEeHHUs MMILYJIbCA



WNmnynec Tena. Ummynbe cunbl. SIBnenue otnaun. 3aMKHYTbIE CUCTEMBI. AOCOJIIOTHO yIIPYroe M HEYIPYTroe CTOJIKHOBEHHE.
Pabora u 3Heprus B MexaHukKe. 3aKOH COXpPaHeHHUs] MeXaHUYeCKOH IHepruu
IloreHumanbHas u kuHeTnyeckas sHeprus. [loaHas MexaHuueckast JHeprusl.
CraTnka ¥ THAPOCTATHKA
YcnoBus paBHOBecus Teln. MomeHT cuibl. LleHTp TsxecTu Tena. Bunsl paBHoBecus Tena. JlaBinenue B xxuakoctd. 3akoH [lackans. 'mapasnuueckuii npecc. Cuna
Apxumena. Bec Tena B )KUIKOCTH. Y CIOBUS I1aBaHus Ted. HecxxnuMaemas suUIKOCTb.
Pemenue 3agau EI'D no Tteme «MexaHuka
OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TEOPUH
KonnuectBo BemectBa. Macca u pazmep moisiekys. OcHoBHoe ypaBHeHrne MKT. DHeprus TenaoBoro ABMKEHUS MOJIEKYJl. 3aBUCUMOCTb JaBJICHUA ra3a OT
KOHIIEHTpALMK MOJIEKYJ U TemnepaTypbl. CKOPOCTh MOJIEKYJI T'a3a. Y paBHEHHE COCTOSIHUS HJIealbHOT0 rasza. Mzonponeccsl.
OcHOBBI TEPMOJIMHAMUKHI
BHyTpenHsis 2HEprus 0AHOATOMHOTO ra3a. PaboTa n komuuecTBo TeroThl. [lepBolil 3aKoH TepMoaMHAMUKH. AnabaTHbIN npouecc. M3mMeHeHne BHyTpeHHeH
SHEPrUHM B Ipolecce coBepluieHus padoTel. Ternoselie neuraren. CBoiicTBa napoB. BiaxkHocTh Bo3ayxa.
DyleKTPpUYECKOE TOoJIe
3axoH Kynona. HampspkeHHOCTS nouist. [IpoBoiHuKH B aitekTpudeckoM noge. [lose 3apskeHHOro mapa U IIacTUHBL. JHEPrUs 3apsyKEHHOIO TENla B
JJIEKTPUYECKOM I10JIe. Pa3HOCTh NOTEHIMAIOB. DJIEKTPOEMKOCTb KOHIECHCATOpa. DHEPIUs 3apsHKECHHOIO KOHIEHCATOpa.
3aKOHBI MOCTOSIHHOTO TOKA
Cuna toka. Conporusnenue. 3akon OMa. PaboTa u MOITHOCTH TOKa. DIEKTPOABIKYIIas cuia. 3akoH Oma 1is 3aMKHYTOH 1ienu. 3akonbl Kupxroda.
JJIeKTPOMATHUTHBIE KOJIe0AHUSA W BOJIHBI
MarnutHoe mojie TOka. MarHuTHas WHAYKUUS. MarHuTHbeIA 1NOTOK. 3akoH Awmmepa. Cuna JlopeHna. MarHutHble CBOWCTBA BEILECTBA. 3aKOH
ANEKTPOMArHUTHONW HMHIYKIUH. Pa3mu4Hble CBOWCTBA SJEKTPOMArHUTHBIX BOJH: CKOPOCTh, OTPaXXEHHE, NpeloMieHHe, MHTephepeHuus, audpaxius,
nossipuzanus. ['eomeTpuueckasi ONTHKA: 3€pKajia, ONTUYECKUE CXEMBI.
Pemenne Bapuanros EI'D



KanenaapHo - TeMaTudeckoe mianuponanme 10 kiace

Ne Tema 3anaTus Kou-Bo Hara
n/n JacoB IIAaH | (aKT | MpUMeYaHUsi
IIpaBuiia u npuemsl perieHus GU3NMIECKHUX 3a1a4
1  |O6mwme TpeGoBaHUs MPH pelIeHUN PU3NUECKUX 3aad.
2  [Pa3nuuHbIe IpUEMBI B CIOCOOBI PELICHUSI.
Omnepauun HaJ BEeKTOPHBIMH BeJIHYMHAMH
3 |CxansipHbl€ U BEKTOPHBIEC BEJIMUUHBI.
4  |JlelicTBus ¢ BeKTOpamHu. IIpoexknny BEKTOpa Ha OCH KOOPAHMHAT.
PaBHOMepHoOe IBHKEeHHE
5  |[[IpsaMonuHelHOE paBHOMEPHOE ABUKEHUE.
6 |CpeaHss CKOPOCTb.
7  |MrHoBeHHasi CKOPOCTb.
3aKOH CJIOKEHHS CKOPOCTEeH
8  |OTHOCHTENBHOCTD TBUKCHHUS.
9  |/IBwkeHuE ¢ pa3HBIX TOYCK 3PCHHUS.
10  [3aKoOH COXKEHUS] CKOPOCTEH.
OaHoMepHOe paBHONIEpeMEeHHOe IBHKeHUe
11 PaBHOIIEpEMEHHOE ABUKEHUE.
12 |[IlepemenieHue npu paBHOYCKOPEHHOM JBUKEHHU.
13  |CBoGoaHOe mageHue. Y cKkopeHne CBOOOTHOTO MaICHUSI.
JIByMepHOe paBHOIIepeMeHHOe IBHKeHHE
14  |IBwxeHue Tena OpOIIEHHOrO MOJI YIJIOM K TOPU30HTY.
15 |MakcumaiibHasi BRICOTA MTOIbEMA TeJia MPH JBHKEHUU TI0J] YTJIIOM K TOPU3OHTY.
16  |YpaBHEHME TPAECKTOPHUH JBUKECHUU.
JAuHamMuka MaTepuajJbHO#l TOUKH (3 yaca)
17 KoopauHaTHbI MeTO peleHus 3a1ad.
18 TloctynarenbHOE ABUKEHUE.
19 3axonbl HproTOHA NpW pelieHny 3a1ad.




JABu:KxeHNe MATEPHAJILHON TOYKH N0 OKPYKHOCTH (3 1aca)

20 [Tepron u yacTora oOparieHusI.
21 LenTpocTpeMHUTENbHOE YCKOPEHHE.
22 3akoH BceMHupHOTo TAroTeHus.
Nmnyibe. 3akoH coxpaHeHus uMnyJabea (3 yaca)
23 Nmmnynsc Tena. UMITynbC CUIIBL.
24 AOGCOIIIOTHO yIIPYroe CTOJIKHOBEHHE.
25 Heymnpyroe cronkHoBeHue.
PaGora u >Heprusi B Mexanmke (4 yaca)
26 Mexanunueckast padora.
27 IloTeHnnanbHast 1 KUHETUYECKAs] SHEPTUSL.
28 [Tonnas MmexaHu4eckasi SHEpTusl.
29
CraTHka M rHAPOCTATHKA (2 4aca)
30 VYcnoBus paBHoBecus Ten. Cuia Apxumea.
31 Japnenue B xxuaxkoctH. 3akoH [lackas.
OCHOBBI MOJICKY/ISIPHO-KHHETHYECKO Teopuu (4 yaca)
32 | Macca u pa3mep monekyi. [loctosinaas ABorajpo.
33 | OcHoBHoe ypaBHeHne MKT.
34 | 3aBUCUMOCTb JIaBJICHUS OT KOHLIEHTPALMK MOJIEKYJ U TEMIIEPaTyphI.
35 Nzomnpornecchl.
OcHoBbI TEpMOAMHAMUKH (4 1)
36 | BHyTpeHHss 3HEprUsi OAHOATOMHOTIO rasa.
37 | IlepBslii 3aKOH TEPMOJAMHAMUKH.
38 | U3meHeHue BHYTpEHHEW SHEPIUU TEI.
39 | TemnuoBble ABUTATEIH.
CaoiicTBa NapoB, *KMJAKHX U TBEPAbIX TeJ (4 yaca)
40 | CaoiicTBa mapos.
41 | IToBepXHOCTHOE HATSKEHHUE.
42 | MexaHuueckue CBOMCTBA TBEPbIX TEJl.
43 | BiaxxHOCTB BO3AYyXA.
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KasengapHo - temaTtuyeckoe njianuposanue 11 kiacc

uiekTpUYecKoe noJie (5 4acoB)

1 | 3akon Kynona. 1
2 | IIpoBOHUKH B JIEKTPUYECKOM IOJIE. 1
3 | DHeprus 3apsyKEHHOTO TeNa B 3JIEKTPUYECKOM TIOJIE. 1
4 | Pa3HOCTh NOTEHLMAJIOB. 1
5 | DnexTpoeMKOCTh KOHAEHCATOpa. DHEPrus 3apsiKEHHOT0 KOHAEHCaTOpa. 1
3aKOHBI MOCTOSTHHOIO TOKA (5 YacoB)
6 | Cuna toka. ConpoTuBICHHE. 1
7 | 3akon Oma. 1
8 | Pabora u MOIIHOCTH TOKa. 1
9 | DAeKTpOABMKYILAS CHUIIA. 1
10 [3akon Oma a1 3aMKHYTOW LEIH. 1
DneKTpOMarHuTHele KojeOaHus ¥ BOJIHBI (74acoB)
11 | MarauTHoe noJjie ToKa. MarHuTHBIN TOTOK. 1
12 | 3akoH Ammepa. 1
13 | Cuna Jlopenna. 1
14 | SIBneHue AMeKTPOMAarHUTHOW HHAYKIMU. 3aKOH JIEKTPOMArHUTHOU 1
WHIYKIWH.
15 | DnekTpoMarHUTHbIE KOJ€OaHUs U BOJIHBI.
16 | I'eomeTpuueckas onTuka.
17 | ®usnueckas onTUKa
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2. Kawmenenxkwii C. E., Opexos B. I1. «Meroanka pemeHus 3aaa4 o Gpusuke B cpeanet mxoiue», M., [IpocBemenue, 1987 T.
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1) http://experiment.edu.ru/ - KoIeKIKs BUACOIKCIIEPUMEHTOB (eepaibHOTO TopTaia o0IIero oopa3oBaHus
2) http://school-collection.edu.ru/ - komekIrst 00pa3oBaTEIbHBIX PECYPCOB JIJISI IIKOJIBI

3) http: //ntpo .com/physics/opening. shtml - oTkpeiTHs B husnke

4) http://physics.nad.ru/physics.htm - anumarus GpU3NIECKUX MPOIECCOB

5) http://ege.edu.ru/ - heaepanbHbIN TOPTAT SAMHOTO FOCYIAPCTBEHHOTO SK3aMEHA

6) https://sdamgia.ru/ - oGpa3oBaTeNIbHBIN TOPTANT I OJATOTOBKH K IK3aMEHAM.
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