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IMosicHuTeIbHAS 3anUCKA

Pabouast mporpamma 3J€KTHBHOrO Kypca 1o ¢usuke «Pemenue (usnueckux 3amau» Ha 2022- 2023
Y4eOHBIN TOJ] COCTAaBJIEHA HA OCHOBE

*  «lIporpammsl 351eKTUBHEIX KypcoB. @usnka. 9-11 xiaccel. [IpodunpHOE 00ydeHHE», COCTABUTEIb:
B.A. Kopogwun, - «/Ipoday», 2007 .

*  aBTOPCKOW mporpammsbl «MeTosl pemeHus gpusndeckux 3amau»: B.A. Opmnos, F0.A. Caypos, - M.:
Hpoda, 2005 T.

Jia peanmmzauy mporpaMMbl ACIONB30BaHO yuebHoe mocodue: B.A. Opmos, F0.A. CaypoB «IIpakTika
pemenus ¢puzndecknx 3amad. 10-11 kimaccey, -«Benrtana-I'pady», 2010 r.

Kypc paccuutan Ha 2 roga oOyueHUs

Ilesn 3JIEKTUBHOIO Kypca:

1. pa3BuUTHE MO3HABATENBHBIX HHTEPECOB, HHTEIUICKTYABHBIX U TBOPYECKHUX CIIOCOOHOCTEH B TIpoIiecce
penieHus GU3NIECKUX 3a7a4 ¥ CAMOCTOSTEIILHOTO TPHOOPETEHYSI HOBBIX 3HAHMIA;

2. COBEpIICHCTBOBAHME MOJYYECHHBIX B OCHOBHOM KypCe 3HAHUN M YMCHHIA,

3.  (dopMupoBaHHe NpeACTaBUTENCH O MOCTAHOBKE, KIACCU(PUKAIWN, MPUEMaxX W METOJaX PEIICHUS
(hm3uIecKux 3amad;

4. TpUMEHATH 3HaHWS MO (hU3UKE I OOBSICHCHUS SIBJICHUN MPHUPOJBI, CBOMCTB BEIIECTBA, PEIICHUS
(bm3udecKkuX 3amad, CaMOCTOATEIHLHOTO IIPHOOPETEHHWS ¥ OICHKH HOBOW wWHQOpMAIuu (HHU3UIECKOTO

COJICPIKAHHUSL.
3agaum kypcea:

1. yrnyGiieHre 1 cucTeMaTH3alus 3HAHUH YYalIuXcs;
2. YCBOCHME YYALIMMUCS OOLIMX aJrOPUTMOB PELICHUS 3a/1a4;
3. OBIAJCHUE OCHOBHBIMHU METOaMH PEIICHHS 3a1a4.

2. O0was XapaKTepUCTHKA Kypca

[Iponecc pemenust 3agay CIyXKUT OJHUM U3 CPEICTB OBJIAJCHUS CUCTEMON HAYUHBIX 3HAHUH 110 TOMY HIIN
WHOMY y4deOHoMy mpeameTy. OcoOeHHO BelHKa ero poiib mpu o0yueHuu (u3WKe, TAC 3a1a4d BHICTYMAIOT
JCHCTBEHHBIM CPEJICTBOM (POPMHUPOBAHUSI OCHOBOTIOJATAIONINX (PU3UUECKUX 3HAHUHM U yMeHuH. B mporecce
peleHus 00y4aroLIrecs OBJIaAeBal0T METOAAMHU HCCIICAOBAHNS PA3IMYHbIX SIBICHUNA IPUPOIBI, 3HAKOMSTCS C
HOBBIMU NPOTPECCUBHBIMH UACAMU U B3TIAAaMU, C OTKPBITUAMHU OTCHYECTBCHHBIX YUYCHBIX, C JOCTUKCHUAMU
OTEYECTBCHHOW HAYKH M TEXHHUKH, C HOBBIMH MTPOPECCUSIMH.

[IporpaMMa »7IEKTHBHOTO Kypca OpPHUEHTUPYET YUYUTEIs Ha JaJbHEWIee COBEPIICHCTBOBAHUE YXKe
YCBOEHHBIX 00YYaIOLIMMHUCS 3HAHUN U yMEHHUH. {7151 3TOro BCsi mporpamMMa AEIUTCs] Ha HECKOJIBKO Pa3zesioB.
B mporpamme BbIiesieHBI OCHOBHBIE Pa3/ieNibl MIKOJBHOTO Kypca (M3WKH, B Havalle W3yYCHHS KOTOPBIX C
y4aIIuMHCS TIOBTOPSIIOTCS. OCHOBHBIE 3aKOHBI U (hOpMYJIbI JaHHOTO paszaena. [Ipu moabope 3amad o KaxaoMy
paszgeny MOXHO HCIOJIb30BaTh BBIYMCINTENbHBIE, KadeCTBEHHbIE, TIpaduyeckue, SKCIepUMEHTAIbHBIC
3ajaui.

B Hayanme m3yueHus Kypca jJaercs JABa YpoKa, IENbI0 KOTOPBIX SBJISETCA 3HAKOMCTBO YYaIUXCSA C
MOHATHEM «3aJaday, UX KIacCU(pHUKaLuel 1 OCHOBHBIMHU criocoO0aMu pemeHus. bombioe 3HaueHHe aaercs
AITOPUTMY, KOTOpBIH (OPMHUpPYET MBICIHUTENbHBIC OMEpalyu: aHalN3 yCJIOBUS 3ajadud, JOTaJKa, MPOEKT
pelIeHns, BBIABM)KEHNE TUIIOTE3H! (PEIIeHNE), BEIBO/.

B 10 knacce npu pelieHnu 3a1a4 ocodoe BHUIMAHHUE YIENAETCsl TOCIeI0BaTeNbHOCTH IEHCTBUH, aHAIN3Y
(U3UYECKOro SIBICHUS, [TPOTOBAPUBAHMIO BCIYX PEILICHUs, aHAIW3Y MOJIy4eHHOro orBera. Ecnm B Hauvaie
paszena s WLTICTPAIUU UCTIONB3YIOTCS 3374 U3 MEXaHUKU, MOJIEKYJISIPHON (PU3HKH, SIEKTPOAMHAMUKH,
TO B AaJIbHEHIIIEM pellaroTcs 3a1a4u U3 pasnenos Kypeca ¢usuku 11 kiacca.

[Ipr moBTOpeHHMH 0000LIAIOTCS,, CUCTEMATH3UPYIOTCS KaK TEOPETHUECKUH MaTepHaj, TaK M HpUEMbI
pemieHuAa 3ajia4, MNPUHUMAIOTCA BO BHHUMAHUC 1CJIXW IIOBTOPCHHUA TIIPpU MOATOTOBKE K CIAWHOMY
roCy/IapCTBEHHOMY IK3aMEHY.

[Ipn pemennn 3agady MO MEXaHUKE, MOJIEKYJSIPHOW (pH3MKe, SJIEKTPOAWHAMUKE IJIABHOE BHUMAaHHUE
oOparniaeTcst Ha GOpPMUPOBAHNE YMEHUI peliaTh 3a7a4u, Ha HAKOIJICHUE OIbITA PEIIeHHUs 3a/1ad Pa3InIHON
TPYIHOCTH.

B xonue wusyueHus ocHOBHBIX TeM («KuHemaTuka W JOuHamMuKka», «MomnekynspHas ¢(u3nkay,
«ONEKTPOJMHAMUKA») MPOBOAATCS WUTOTOBBIE 3aHATHA B ()OPME NMPOBEPOUHBIX PAdOT, 3alaHHUS KOTOPBIX
COCTaBJICHBI Ha OCHOBE OTKPBIThIX 0a3 EI'D o ¢usuke yactu «B» u yactu «Cy». PaboThl paccunTaHbl Ha ABa
qaca, cogepxar ot 5 no 10 3amay, nBa Bapuanta. Ilocne n3ydenns HeOOMbIMX TeM («3aKOHBI COXPAHEHHMS.
I'mopocratuka», «OCHOBBI TEPMOAMHAMHKH», «BOJHOBBIE M KBAaHTOBBIE CBOWCTBA CBETa») MPOBOISTCS
3aHATHSA B popMe TecToBOM paboThl Ha 1 "ac, copepxamieit 3aganus u3 EI'D (dacts «A» u gacTs «By).



I puHuunsl 0T60pa coaepkaHus U OPraHu3aluM yueOHOro MaTepuasia

. COOTBETCTBHE COJICPXKAHUS 3a]]ad YPOBHIO KIIACCHYECKON (DU3UKH, BBIACPIKABIINX TPOBEPKY
BpEMEHEM, a TaKKe YPOBHIO Pa3BUTHS COBPEMEHHOW (PM3MKH, ¢ BOBMOXKHOCTBIO MOCTPOCHHUSI B MpoIecce
pemieHuss (U3MYECKUX W MaTeMaTHYECKHX MOAeJeld H3ydyaeMbIX OOBEKTOB C pAa3lWYHON CTENeHBIO
JeTan3allii, peaJn3yeMoil Ha OCHOBE TNPUMEHEHHSA: KOHKPETHBIX 3aKOHOB (DH3MYECKUX TEOPHIA,
(GbyHIAMEHTATBHBIX (QU3NYECKUX 3aKOHOB, METOJOJOTHYECKHX NPUHIMIOB (U3WKH, a TaKKe METOIIOB
9KCHEPUMEHTAIFHON, TEOPETUUECKON U BHIYUCIUTEIbHON (HU3HKY;

. COOTBETCTBHE COJepKaHUsI W (OpM TPEABSBICHHUS 3a7a4 TPeOOBAHWAM TOCYIApCTBEHHBIX
IporpamMm 1o HHU3HKE;

. BO3MOXXHOCTb OOYYEHHS! aHalIM3y YCIOBHH OSKCIIEPUMEHTAJIbHO HAOIIOAaEeMBIX SBJICHUH,
paccMaTpUBaeMBbIX B 3ajaue;

. BO3MOKHOCTH ()OPMHUPOBAHUS ITOCPEACTBOM COIEPIKAHMUS 33/1a4 U METOOB MX PEHICHUS HAYTHOTO
MHUPOBO33PEHHSI U HAYYHOTO IMOJIX0Ja K U3YUYCHHUIO SBJICHUH MPUPOABI, aJIeKBATHBIX CTHIIIO MBIIUICHUS, B
paMKax KOTOPOTO MOXKET ObITh pellieHa 3a/1a4a;

. KU3HEHHBIX CUTYaIlMi U Pa3BUTH HAYIHOTO MHPOBO33PEHUSI.

IIpennmaraempiii Kypc OpHEHTHPOBAaH HA KOMMYHHKATHBHEIN HCCIIEIOBATEIBCKUI MMOAXO0 B O0OyUeHHUH, B
KOTOPOM TPOCIIEKHUBAIOTCS CIEAYIOMINE TAIBI CyOBEKTHOH AEATEIFHOCTH YUAIIUXCS U YIUTENS: COBMECTHOE
TBOPYECTBO YUHUTENS ¥ YYAIIUXCS 110 CO3TAHUIO0 (PM3NIECKON TMPOOIEeMHON CUTYyallny WK AEITEIHHOCTH IO
mox0opy IUKIIA 33/1a4 [0 M3y4aeMOi TeMe — aHalIn3 HalJeHHON MpoOJeMHON CHTyaluu (3a1adi) YeTKoe
(dopMynupoBaHue (U3NYSCKOW YacTH TPOOJeMbl (33]a4M) BBUIBIDKEHHE THIIOTE3 pa3padoTKa Mojelei
(pu3muecknx, MaTeMaTHYECKHX) MPOTHO3UPOBAHUE PE3yIbTATOB Pa3BUTUSI BO BPEMEHH IKCIIEPHUMEHTAIBHO
HaAOII0JaeMbIX SBJICHUN MTPOBEPKA U KOPPEKTUPOBKA TUIIOTE3 — HAXOXKICHUE PEIIeHUH MpOoBepKa 1 aHAIIN3
pCIHCHI/Iﬁ — NPCIJIOKCHUA IO MCIOJB30BAHUIO MOJYUYCHHBIX PE3YJIBbTATOB JII MMOCTAHOBKU W PCIICHUA
JIpyrux mpooiieM (3aaav) 1o u3ydyaeMoil Teme, 1o paHee W3y4YeHHBIM TeMaM Kypca (pHU3HKH, a TakKe Mo TeMaM
JIPYTHX MPEAMETOB €CTECTBEHHOHAYYHOTO IIUKJIA, OIIEHKA 3HAYCHMS.

OO0uue pekoMEeHIAUMH K IPOBeICeHUI0 3aHATHI

IIpu u3ydyeHnH Kypca MOTI'YT BO3HUKHYTbh METOAMYECKHUE CIIOKHOCTHU, CBA3aHHBIE C TEM, YTO 3HAHUU IO
OOJNBIIMHCTBY Pa3lesioB Kypca (HU3UKH Ha ypOBHE OCHOBHOW WIKOJNBI HEAOCTATOYHO HJIsl OCO3HAHHOTO
BOCTIPUSATHS psfla paCCMaTPHBAEMBIX BOIIPOCOB U 33/1a4.

Bonpirass wacte MaTepuana, COCTaBJSIIOIIAs —COZAEpIKaHHE MPHUKIATHOTO Kypca, COOTBETCTBYET
roCyJapCTBEHHOMY O0pa3oBaTeNbHOMY CTaHAApTy (usndeckoro oOpazoBaHMs Ha MPO(UILHOM YPOBHE, B
CBSI3H, C YeM KypC HE CTOJIBKO PACIIMPSET KPYT MPEAMETHBIX 3HAHUH YJalIuXCcs, CKOJIBKO YTIyOsIseT ux 3a
CYeT yCHUJICHHSI HEMTPEIMETHBIX MUPOBO33PEHUECKON 1 METOOIOTHIECKO KOMITOHEHT COJePKAHMS.

MeToab! 1 opranu3annoHHbie GopMbI 00yUeHUs

st peanu3anuu nienel 1 3a7aq JAHHOTO MPHUKIIATHOTO Kypca MPeIoaraeTcsi HCIob30BaTh CIEIYIOIINe
(OpMBI 3aHATHN: MPAKTUKyMBI TI0 PEIISHUIO 337ad, CAMOCTOSTENbHAs padoTa yJamuxcs, KOHCYJIbTAIWH,
3aueTr. Ha 3aHsarumsax MMPUMCHAIOTCA KOJUICKTUBHBIC W HWHIAWBUIAYAJIbHBIC (1)OpMBI pa6OTLI§ ITOCTaHOBKa,
peUiCHuA 1 OGCy)K,Z[eHI/IH peuiCHuA 3a4a4, IOATOTOBKA K €IMHOMY HAllMOHAJIBHOMY TCCTHUPOBAHUIO, HOI{GOp u
coCTaBIIeHHE 3a7a4 Ha TeMy U T.1. lIpenronaraercs Takke BBITIOTHEHUE JOMAITHUX 3aJ]aHHi M0 PEIICHUIO
3aga4. JloMHUHAHTHOW jke (OpPMON YYECHHs JIOJDKHA CTaTh HCCIICAOBATENbCKAsl JCSATEILHOCTh YUCHHUKA,
KOTOpasi MOKET ObITh Pealn30BaHa KaK Ha 3aHATHSX B KJlAcce, TaK U B XOJI€ CaMOCTOSITEILHOH paboThI
y4damnuxcs. Bce 3aHATHS JOMKHBI HOCUTH MPOOJIEMHBIA XapakTep W BKJIOYATh B ce0s CaMOCTOSTEIBHYIO
pabory.

Mertonsl 00yueHHs, TPUMEHIEMBIE B PaMKax MPHUKIAAHOTO Kypca, MOTYT M JIOJDKHBI OBITH JIOCTATOYHO
pasHooOpasueiMu. [lpexxae Bcero 3To wHccienoBarenbckas paboTa caMUX YYaluXcs, COCTaBJICHUE
0o0o0maromux TadNWI, a TakKe MOArOTOBKA M 3alllUTa YYallMMHCS alrOpPUTMOB peIlleHus 3amad. B
3aBUCHUMOCTHU OT MHAMBUAYAJIBHOI'O IIIaHA YYHUTCJIb JOJDKCH Ipe€ajaratb ydalluMcCsa HO):[FOTOBJ]CHHLIﬁ M
nepeveHb 3a/1a4 Pa3IMuyHOrO YPOBHS CIIOKHOCTH.

[loMmrMo wWcCnEenOBAaTENCKOIO METOAA  LENIECOO0Pa3HO  HCIIONBb30BAaHHUE YAaCTHUYHO-TIOMCKOBOTO,
MPOOJIEMHOTO M3I0XKEHNUS, a B OTACTBHBIX CIIydasx WHPOpMaIHOHHO-LTIocTpaTuBHOro. [locneaamii meTos
NpUMEHSIeTCSl B TOM Ccly4ae, KOTJa Yy Yydalluxcs OTCYTCTBYeT 0a3a, IO3BOJSIONIAS HCIOJIB30BaTh
NPOIYKTHBHBIE METOJIBI.

CpencrBa o0y4eHust

OCHOBHBIMU cpeacTBamMu 06yT-IeHI/I$[ IIpU U3YYCHUHN IPUKIIAAHOI'O KypCa SABJIAOTCA:

. ®dusnyeckue MpruOOPHI.

. I'padmueckue mirocTpauu (CXeMbl, YepTEKH, TpaPUKH).

. JuiakTnyeckue maTepuaibl.



. YueOHuKH (PU3HUKH IS CTAPIINX KIACCOB CPEIHEN MIKOJIBI.

. Yuebnsie mocodus mo Gpusnke, COOPHUKH 3a/1a4.

Opranusanusi cCaMOCTOSITEJILHOM padoThI

CamoctosiTenpHas paboTa mpearnonaraeT Co3JaHHe IUIAKTHUYECKOrO KOMIUIEKCa 3ajad, pPelIeHHBIX
CaMOCTOSITETTFHO Ha OCHOBE HCIIOJIb30BAHNS KOHKPETHBIX 3aKOHOB (PM3WUYECKUX TeOpuH, (hyHIaMEHTATbHBIX
(hM3UYEeCKUX 3aKOHOB, METOJOJIOTHYECKHX MPUHIMIIOB (U3WKH, a TaKKe METOJO0B IKCHEPUMEHTAIHHOM,
TEOPETUYECKON U BRIYUCIIUTEIILHOM (DU3UKH U3 PA3IMYHBIX COOPHHUKOB 33124 ¢ OpUCHTANMEH Ha IPOPUITEHOES
00pa3oBaHNE yUalnuXCs.

OxugaeMbIMU pe3yJIbTATAMM 3aAHSATUH AABJISIIOTCH:

. paciIMpeHre 3HaHU 00 OCHOBHBIX aJITOPUTMaX PEIICHUS 3a/1a4, Pa3IMUHbIX METO/IaX MPUEMax
penieHus 3aaay;

. pa3BUTHE MMO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX 1 TBOPUYECKUX CITOCOOHOCTEH Ha
OCHOBE OITbITa CAMOCTOSATEIIBHOTO IPUOOPETCHUS HOBBIX 3HAHUI, aHAIM3a U OIICHKA HOBOW MH(OPMAIIHY;

. CO3HATEILHOE CaMOOTIPEICICHIE YUSHUKA OTHOCHTEIBHO MPOMUIIS JaTbHEHINIEr0 00YUCHHS WITH
pohecCHOHAIBHON IeATEIbHOCTH;

. MOJTy4eHHe MIPEeICTABICHUH O PoiH (PU3UKH B TO3HAHUH MUPA, (PU3HMUECKUX U MATEMATHIECKUX

METOAAX HCCIICAOBAHHUS.

TpeOoBaHusI K YPOBHIO OCBOEHHS CO/lePKAHHUA Kypca:

Yyamuecs TOMKHB yMeThb:

- aHaJM3UPOBATH (PH3MUYECKOE SIBIICHHE;

- IIpOroBapuBaTh BCIYX PCIICHUC,

- AHAJIM3UPOBATH MTOTyYEHHBIN OTBET;

- KJ1accu(UIMPOBATh MPEUIOKEHHYIO 33124y,

- COCTaBIISITH MIPOCTEHININX 33/1a4H;

- MOCIIEZI0BATENBHO BBITIONHATH U ITPOTOBAPHUBATH JTAITBI PEIICHUS 3a7a9i CPEAHEN TPYIHOCTH;

- BBIOMPATh PaIlOHANBHBIA CITOCO0 PEelIeHus 3a/1a4H;

- peuaTtb KOM6I/IHI/IpOBaHHI>IC 3aJa4du,

- BJIAACTH PAa3/IMYHBIMU MECTOJaMHU PCUHICHUA 3a/1a4: aHAIMTUYCCKUM, I‘pa(bPI‘-ICCKI/IM,
SKCIIEPUMEHTABHBIM U T.1I.;

- BJIaJIETh METOAaMU CAMOKOHTPOJISI U CAMOOIICHKH

3. Conep:xkanue Kypca
10 -11 xmaccer

®uznyeckasn 3aaaya. Knaccudukanus 3anau (4 9)

Uro takoe ¢usmueckas 3amada. CocraB ¢usmueckor 3amaun. Ouzmueckas TEOpHs W pEICHUE 3ajad.
3HaueHue 3a/1a4 B O0Y4ICHUU U KU3HU.

Knaccudukamms ¢usnueckux 3afad 1mo TpeOOBaHHIO, COJEPXKAHHIO, CHOCO0y 3ajaHusi W PEIIeHUsI.
IIpumepsl 3a1a4 BCEX BUIOB.

Cocrapnenue (uzmueckux 3amgad. OCHOBHBbIE TpeOOBaHMS K COCTaBiICHHIO 3a1ad. CrocoObl M TEXHHKA
cocraBieHwus 3a1a4. [Ipumepsl 3a7a4 BceX BUIOB.

IIpaBuna u npuems! pemenus gpuzndeckux 3agad (6 1)

OOmue TpeOOBaHUs NPU pPelicHUH (PU3NUECKUX 3a1a4. DTarnbl penieHus Gusnueckoit 3amaauu. Pabora ¢
TEKCTOM 3a/1aul. AHanu3 (QU3NYECKOrO SBICHHSA, (DOPMYJIMPOBKA HJEW * pelIeHUs (IJIaH pEIIeHUs).
Bremonnenne nnmana pemeHus 3anadd. YnciaoBoit pacuer. Mcnonp3oBaHrWe BRIYHCIUTENFHOW TEXHUKHU JUIS
pacueToB. AHaIU3 pelieHus u ero 3HaueHue. OPopMIIeHHE pelIeHHSI.

TunudHbIe HETOCTATKH MPH PEIIeHU 1 0(hOPMIICHHH pellieHus Pu3ndecko 3aaun. 3ydeHne npumepon
pernreHus 3a1a4. Pa3znudHbie TprueMBbl ¥ CIOCOOBI PEIISH SI: AITOPUTMBI, aHAIIOTHH, TEOMETPUUYECKUE TPHEMBI.
Mertoa pa3MepHOCTei, Tpaduyeckre pemeHus 1 T. .

JlnHaMuKa u cTaTuka (8 q)

KoopauHatHeiii MeTo pemieHus 3aaad 1o MexaHuke. Pemienne 3a1a4 Ha OCHOBHBIE 3aKOHBI JUHAMUKH:
HBIOTOHa, 3aKOHBI JIsA CUJI TATOTCHHA, YIIPYTOCTH, TPECHHUA, COIIPOTUBJICHUA. Pemenne 3a4a4 Ha IBUXCHUC
MaTepHaﬂBHOﬁ TOYKHU, CUCTEMBI TOYCK, TBEPAOTO TEJIA IO/ HeﬁCTBHeM HECKOJIBKUX CHIJI.

3agaun Ha onpeeNieHne XapaKTEPUCTHK PABHOBECHUS (PU3MYECKUX CUCTEM.

3amaun Ha MPUHLUUI OTHOCUTEIIFHOCTH: KUHEMAaTHYECKUE U TWHAMUYECKHE XapaKTEPUCTHKH IBUKECHUS
TEJIa B pa3HbIX MHEPIUATIBHBIX CUCTEMAX OTCUCTA.

[MonGop, cocraBneHrMe ¥ pelieHHE 10 WHTEpecaM pa3IMYHBIX CIOKETHBIX 3ajad: 3aHHMaTelbHBIX,
SKCHEPUMEHTAIIBHBIX C OBITOBBIM COJIEPKAHUEM, C TEXHHYECKHMM M KpaeBEAYECKHM COJACpKaHHEM,
BOCHHO-TEXHHUYCCKHUM COJCPIKAHUCM.



DKCKYPCHH € LIETBI0 0TOOPA TAHHBIX JUTSI COCTABICHUS 3aad.

3akoHbl coxpaHeHust (8 1)

Knaccugukanus 3amau mo MexaHuKe: pelleHHe 3a1ad CPeICTBAMU KMHEMAaTUKH, THHAMUKH, C TIOMOIIBIO
3aKOHOB, COXPaHEHHS.

3amayn Ha 3aKOH COXPaHEHUS WMITYJbCa M PEaKTHBHOE IBIKEHHE. 3a/aud Ha ONpefelieHue padoThl U
MOIIIHOCTH. 3a7a9y Ha 3aKOH COXpaHEHUs U MPEBPAIICHUST MEXaHUIEeCKON SHEPTHH.

Pemenune 3amau Heckonmpkumu criocobamu. CocTaBieHHe 3a/1a4 Ha 3aJaHHbIE OOBEKTHI MJIH SIBICHHS.
BzaumormpoBepka pemraeMbIx 3ajad. 3HAKOMCTBO C TpPUMEpaMH peIIeHus 3anad 10 MeXaHWKe
peCIyOIMKaHCKUX H MEXKITYHAPOIHBIX OJMMITHA].

KoncTpykTopckue 3amaud M 3a/aud Ha MPOEKTHI: MOJENb aKceJIepoMeTpa, MoAenb MasTHuka Dyko,
MOJIeNIb KPOHIITEHHA, MOJENb IMYIIKA C MPOTHBOOTKATHBIM YCTPOHCTBOM, MPOEKTHI CaMOJBIKYLIMXCS
TeJeKeK, POEKTHl YCTPONCTB ISl HAOMIOIEHUST HEBECOMOCTH, MOJIETh aBTOKOJIC0aTeThbHONW CHCTEMBI.

CTpoenmue u cBOICTBA ra3oB, ;KMIKOCTell 1 TBEPABIX TeJ (6 1)

KavecTBeHHbIE 3a1a4l Ha OCHOBHBIE MOJOKEHUSI U OCHOBHOE YpPaBHEHHE MOJICKYJISPHO-KHHETHYECKON
teopuu (MKT). 3anaun Ha onrcaHre MOBeIEHUS HEAFHOTO Ta3a: ocHOBHOe ypaBHeHHe MKT, onpenenenre
CKOPOCTH MOJIEKYJI, XapaKTEePUCTHKN COCTOSHUS T'a3a B H30TPOIIECCax.

3agaum Ha CBOMCTBA MapoOB: MCIIOJIB30BaHME ypaBHEHHs MeHnaeneeBa — KilaneiipoHa, xapakTepHCcTHKa
KPUTHYECKOTO COCTOSHHUS. 3ajaddl Ha ONHCaHWe SBJIEHUN IMOBEPXHOCTHOTO Ciosi; pabora CHi
MMOBEPXHOCTHOTO HATSHKEHHUSI, KATWIIJISIPHBIE SBJICHUS, M30BITOYHOE ABICHNE B MBUTFHBIX MY3bIPSAX. 3a1a9n
Ha OTIpe/ieIeHUE XapaKTEPUCTHK BIAXKHOCTH BO3IyXa.

3agaun Ha OmpeliesieHNe XapaKTEpPUCTHK TBEPAOTO Tela: abCONIOTHOE M OTHOCHUTEIBHOE YJUIMHEHHE,
TEIUIOBOE PaCIINpeHune, 3amac MPOYHOCTH, CHIIa YIIPYTOCTH.

KauecTBeHHBIE M KOJHYECTBEHHBIE 3aJa4du. YcTHbI Auajior npu pelIeHHHW KaduCCTBCHHLIX 3aad.
I'paduueckre U SKCIIEpUMEHTAIBHBIE 33/1a4H, 33]]a41 OBITOBOTO COJICPKAHUSL.

OcHOBBI TEpMOANHAMHKH (6 9)

KomOuHMpOBaHHBIE 331a4X Ha TIEPBBIA 3aKOH TEPMOJUHAMHUKHY. 3a/1a4H HA TETJIOBBIE IBUTATEIH.

DKcKypcus ¢ 1elblo cOopa JaHHBIX Uil COCTABIICHHUS 3a/1a4.

KoHcTpykTOpCckMe 3afaus M 3afadyd  Ha MOPOEKTHI: MOJENb Ta30BOrO0 TEPMOMETpa; MOACIb
MIPEIOXPAHUTENHHOTO KJIallaHa Ha OTMPENeTICHHOE JaBlieHHE; MPOEKTHl UCTIOIh30BAHHUS Ta30BBIX MPOIIECCOB
JJIA I1ogadu CUTrHaJloB; MOACIIb TEIIOBOM MAalIrHBI; IPOCKTHI IIPAKTUYCCKOr'0 ONPECACICHUA painuyca TOHKHUX
KaITUJUISIPOB.

DJIeKTpUYeCKoe U MATHUTHOE Mo (5 9)

XapakTepucTHKa pelIeHns 3a7ad pa3jiena: ooiee u pasHoe, MPUMePhl X TPUEMBI PeIISHHS.

3a11aq1/1 Pa3sHBIX BHJ0OB Ha OIIHMCAHUEC OJJICKTPUYCCKOTO IO pPa3JIMYHbBIMHU CpPCACTBAMH. 3aKOHAMHU
COXpaHEHWs 3apsaa 1 3akoHOM KyioHa, CHIIOBBIMH JIMHUSAMH, HAPSKEHHOCTHIO, PA3HOCTHIO MOTEHIIUAIOB,
sHepruei. Penenune 3a1a4 Ha ONMCaHNE CHCTEM KOHJIEHCATOPOB.

33[[3‘11/1 Ppa3HbIX BUIAOB Ha OIIMCAHMEC MArHvuTHOI'O IIOJIA TOKa U €ro I[eﬁCTBHH: MarouTHasgs UHIAYKOUA U
MarHUTHBINA MTOTOK, cuiia Ammiepa u cuia Jloperra.

Pemiennie kauecTBEHHBIX SKCIIEPUMEHTAIBHBIX 3a7]ad C HCIIONB30BAHUEM JIIEKTPOMETPa, MarHUTHOTO
30H/1a U APYroro o00opynOBaHMS.

IMocTosiHHBIN YIeKTPUYECKHIT TOK B Pa3JHYHBIX cpeaax (9 u)

3anayn Ha pa3IMYHBIC IPUEMBI pacdeTa COIPOTUBIICHHUS CIIOKHBIX 3JIEKTPUUYECKUX IeTel. 3aauu pa3HbIX
BUJIOB «a OIMTUCAHME AIEKTPUIECKHX IIeTIeH MOCTOSHHOTO AIIEKTPUIECKOT0 TOKa C TIOMOIIBI0 3aKoHa OMa st
3aMKHYTOH Lienu, 3akoHa /[xoynst — JIeHna, 3aK0OHOB IOCIEI0BAaTENBHOTO U MAPAJUIEIbHOIO COCAUHEHUN.
Oznakomiienne ¢ mpaBmiamMu Kupxroda mpu pemennn 3anmad. [loctaHoBka m pemnieHne (DPOHTAIBHBIX
SKCIIEPUMEHTAIIFHBIX 33J1a4d Ha OIpe/IeIeHre TIOKa3aHuid MPHOOPOB MPU N3MEHEHHH COTIPOTUBIICHUSI T€X HITU
WHBIX YYacTKOB IIeTH, Ha OTpeJiesIeHHe CONMPOTHBICHNH YYacTKOB LleNH U T. 1. PemeHue 3amav Ha pacueT
ydacTka 1enu, uMmerorieit 9J1C.

3agaun Ha ONMCAHWE IIOCTOSIHHOTO JJIEKTPUYECKOTO TOKa B JJIEKTPOJIMTAaX, BaKyyMme, rasax,
IIOJIYIIPOBOJHUKAX: XapaKTEPUCTHKA HOCUTENIEH, XapaKTEpUCTHKAa KOHKPETHBIX SIBJIECHUH W J1p.
Ka‘ICCTBeHHI)Ie, OKCIICPUMCHTAJIBHBIC, 3aHUMATCIIBHBIC 3aJadu, 3ada4yu € TEXHHUYCCKHM COACPKAHUCEM,
KOMOWHHMPOBaHHBIE 3a/1a4H.

KoHcTpykTopckue 3a1aun Ha IPOEKTHI: YCTAHOBKA J1s1 HArpeBaHUsl )KUIKOCTH Ha 3aJIaHHYIO TEMIIEPaTypy,
MOJZICJIb aBTOMATHYCCKOI'O yCTpOI)lICTBa C DJJICKTPOMArHuTHBIM PEJIC, MPOCKThI W MOJCIN OCBCUICHHA,
BBIIIPAMUTEIb U YCUIIMTEIIb HAa MOJYIIPOBOAHUKAX, MOJACIN U3MCPUTCIIbHBIX HpI/I60pOB, MOACIIN «YEPHOT'O
SIIIUKAY.

DJIeKTPOMArHUTHBIE KoJie0aHus ¥ BOJIHbI (14 1)



3amaun pa3HBIX BUAOB Ha OMHUCAHHE SBICHUS 3JIEKTPOMArHUTHOW MHIYKIIUHU: 3aKOH 3JEKTPOMAarHUTHON
WHAYKIWHU, TpaBuiIo JIeHa, WHAYKTUBHOCTbD.

3amaun Ha TEPEMEHHBIA 3JICKTPUYCCKUM TOK: XapaKTEPUCTHKH TEPEMEHHOTO AIICKTPHUYECKOTO TOKa,
AJNIEKTPUIECKHIE MAIIUHKI, TpaHC(HOpMaTOp.

3amaun Ha ONIMCAaHUE PA3TMIHBIX CBOMCTB AIIEKTPOMArHUTHBIX BOJH: CKOPOCTh, OTPaKEHHE, TPETIOMIICHHE,
nHTepdepeHnns, Audpaxius, MoIIpu3aysl. 3aJa4d M0 TeOMETPUIECKOW OITHKE: 3epKayia, ONTHYECKHe
cxemsbl. Kimaccuduxkarst 3anad mo CTO u npuMepsl BX pelICHUS.

3amaun Ha OMpeeNIeHHe ONTHYECKOW CXEMBI, CO/ECPIKaIIeics B «JIEpHOM SIINKe»: KOHCTPYHPOBAHUE,
MPUEMBl M TPUMEpPHl pelIeHus. ['pynmoBoe M KOJUIEKTHBHOE pEIIeHHE HKCIEPUMEHTAIBHBIX 3a7ad C
WCIOJIb30BaHUEM OcIriuIorpada, 3BYKOBOTO TEHEparopa, TpaHcopMmaropa, KOMIUIEKTAa HPUOOPOB IS
M3YYCHUS CBOWCTB AJICKTPOMArHUTHBIX BOJIH, 3JICKTPOU3MEPUTENIBHBIX IPUOOPOB.

OKCKypCHsI € TENbI0 cOopa JaHHBIX JUIS COCTABIICHHS 3a1a4.

KoHcTpykTOpCcKHUe 3a7auu ¥ 337a4d Ha TPOCKTHI: TUIOCKUH KOHIEHCATOP 3aJIaHHOW €MKOCTH, T€HEPATOPhI
Pa3IUYHBIX KOJICOAHUM, TPUOOP IS U3MEPEHUS OCBEIICHHOCTH, MOJICIh MEPEIaut AICKTPOIHEPTUU U JIP.

O0o01aromee 3aHsITHE 0 MeTOAAM M puéMaM pelenust GU3NIeCKUX 3a1a4

Kaneﬂnapﬂo - TeMAaTH4Y€CKO€ IVIAaHUPOBAHHUE

10 kaacc
Ne Tema 3aHsiTHS Koa-Bo [/laTa
n/n 4acoB
Baeaenne (1 yac)
Ousnueckas 3anava. Kinaccndukanus 3agad. [IpaBria u mpueMsl pemeHus
1 (hm3mueckux 3amad. 1
Kunemaruka (4 yaca)

2 |OCHOBHBIE 3aKOHBI Y IOHATUSI KUHEMATHUKHU. 1

3 |Pemienue pacueTHbIX M rpauecKHX 3a/1a4 Ha pABHOMEPHOE IBH)KEHHE. 1

4 |Pemenue 3a1a4 Ha paBHOYCKOPEHHOE JIBUKECHHUE. 1

5 |/[BmwKeHue no oKpyKHOCTU. PenieHue 3aaay. 1

Junamuka u craTuka (6 4acoB)

6 |KoopauHaTHBINA METOX pELICHNS 3a1a4 10 MEXaHHKe. Pelenue 3aad Ha OCHOBHBIE 1
3aKOHBI TUHAMUKH: HbIOTOHA, 3aKOHBI JUIS CHJI TATOTEHHSI, YIPYTOCTH, TPEHHUS,
COTIPOTHBIICHHSL.

Pemenue 3ana4u Ha ABMKEHNE MaTEpUAIbHON TOUKH, CUCTEMBI TOUYEK, TBEPAOTO

7 ltena o[ IefiCTBUEM HECKOIBKHUX CHIL. 1

3 3agauu Ha OMpeieTIiCHNE XapaKTePUCTUK PaBHOBECHUS (DU3NYECKUX CUCTEM. 1

9 |3apmauyn Ha NPUHIUI OTHOCUTENBFHOCTH: KWHEMATHYECKHE U JUHAMUYECKHUE 1
XapaKTePUCTUKHU JIBUKEHUS TeNa B pa3HBbIX HHEPLHAJIBHBIX CUCTEMaX OTCYETa.

10,11 |IToxGop, cocTaBlieHHE M PELICHHE 33/1a4 110 HHTEPECaM. 2
3akoHbl coxpaHeHus (7 4acoB)
Knaccudukanus 3aga4 mo MexaHuke: pelleHne 3a/1a4 CpeJICTBaMU KHHEMATHKH,
12 JTUHAMHKH, C TTIOMOIIIBIO 3aKOHOB COXPaHEHHUS. 1
13 |3agauu Ha 3aKOH COXpaHEHUS HMITYJIbCA U PEaKTHBHOE JBI)KEHUE. 1
14 |3amauu Ha ompejeneHne paboThl U MOIITHOCTH. 1
3aa4yn Ha 3aKOH COXpaHEeHHs U MpeBpalleHus] MeXaHHIeCcKoi sHeprun. Pemenne
15 3a]1a4 HECKOJIBKUMH CIIOCOOaMH. 1
CocraBieHue 3aja4 Ha 3aJaHHble 0OBEKTHI WU BJICHUs. B3anMonposepka
16 pelaeMbIX 3aau. 1
3HAaKOMCTBO C IPUMEPAMH PEIIEHU 3a/1a4 110 MEXaHUKE PECITyOINKAHCKHUX U
17,18 MEKIYHAPOIHBIX OJMMITAAI. 2
CTpoeHue U CBOMCTBA ra3oB, JKUAKOCTeH M TBEPABIX TeJ (5 yacoB)
KauecTBeHHbI€ 331a41 HA OCHOBHBIE TIOJIOKEHHSI 1 OCHOBHOE ypaBHEHHE
19 MOJIeKyJIApHO-KnHeTHueckoi Teopuu (MKT). 1




20 [3agauu Ha OomMMCaHME NMOBEACHHS HICAIBHOTO ra3a: ocHOBHOE ypaBHeHHe MKT, 1
ompezeNieHre CKOPOCTH MOJIEKYJI, XapaKTePUCTHKH COCTOSHUS Ta3a B
M30MIpPOIIECCAX.
3agauu Ha CBOMCTBA MApOB: UCITIOJIB30BAHNE YPAaBHEHHS
21 MenpeneeBa—KiarneiipoHa, XapakTepUCTHKa KPUTHUECKOTO COCTOSIHUS. 1
22 |3apmauu Ha ompeneNieHHe XapaKTEPUCTHK TBEPJOro Teja: abCOMOTHOE U 1
OTHOCUTENFHOE YAJIMHEHHE, TEIUIOBOE pacIIMpeHHe, 3anac IpOYHOCTH, CHIIa
YOPYTOCTH.
KauecTBeHHbIe 1 KOJTHUECTBeHHBIE 3a1a4l. | padudeckne u SKCIIepIMeHTaIbHBIE
23 3a7a4uu, 3a7a4i OBITOBOTO COJCPIKAHUSI. 1
OcHoOBBI TepMOTHHAMMKH (4 yaca)
24 KomOuanpoBanHbIe 3a/1a4¥ HA TIEPBEIA 3aKOH TEPMOIWHAMHKH. 1
25 3ama4n Ha TETJIOBHIE IBUTATEIH. 1
26, 27 |KoHcTpyKkTOpCKHE 3a/1a4u U 3a7]a41 Ha TPOCKTHIL: 2
JuiekTpuyeckoe noJe (4 yaca)
28 XapakTepuCTHKa PeLIeHus 3a/1ad pasjienia: ooliee U pasHoe, MPUMEPH U TPHEMBI 1
pemeHusl.
3amayn pa3HBIX BUIOB HA OMHCAHUE SJEKTPUUECKOTO OIS PA3ITMIHBIMU
29 CpeICTBaMU: 3aKOHAMHU COXpaHEHUS 3apsiaa u 3akoHoM KyrnoHa, cuioBsIMU 1
JUHWSIMHA, HAPSHKEHHOCTBIO.
30 3anmayn pa3HBIX BUIOB HA OMHCAHUE YJEKTPUUECKOTO OIS PA3ITHIHBIMU 1
CpeJICTBAMU: PAa3HOCTHIO NMOTEHIIMAJIOB, SHEPTUeEH.
31 Pemenue 3amay Ha OnmUcaHNE CHUCTEM KOHJICHCATOPOB. 1
IMocTosiHHBINH )IeKTPUUYECKHI TOK B Pa3JM4YHBIX cpenax (4 yaca)
30 3anatjn Ha pa3NIUYHbIE IPHUEMBI pacdeTa COMPOTHBIICHHUS CIIOKHBIX dNEKTPHUECKUX 1
Ienei.
Pewienue 3anay Ha pacuer yyactka uenu, umeronieit 3JC. IloctaHoBKa U pelieHue
33 (pOHTANBHBIX SKCIEPUMEHTAIILHBIX 33]1a4 Ha ONpeelIeHrE MTOKa3aHuii TpUOOpOB. 1
34 3agaun Ha OMMCAHUE TOCTOSHHOTO SJIEKTPUUECKOT0 TOKA B AJIEKTPOJIUTAX, 1
BaKyyMe, Ta3ax, MOJIyIpOBOTHUKAX.
35 Hrorosoe 3aHdTuE. 1
KanennapHno - TemaTtnyeckoe nJaHupoOBaHue
11 kaace
Ne Tema 3aHsiTHS Koa-Bo |/laTa
n/n 4acoB
MarnuTtHoe noJie (2 yaca)
1 3agauu pa3HbIX BUIOB HA OMTMCAHWE MAarHUTHOTO IOJISl TOKA U €ro JICHCTBHS Ha 1
MPOBOJIHHUK C TOKOM: MarHUTHasI MHAYKIMsI 1 MATHUTHBIN MOTOK, criia Amrepa.
5 3anayn pa3HbIX BUIIOB HA ONMHMCAHWE MATHUTHOTO TIOJISI TOKA M €r0 JICWCTBUS Ha 1
JIBIDKYIIMICS 3apsia: cuia JlopeHua.
DJIeKTPOMATHUTHBIE KoJle0anus U BOJHBI (14 yacoB)
3 3agauu pa3HbIX BUIOB HA OMTUCAHUE SBIICHHS 3JIEKTPOMATHUTHON WHITYKIIHH: 1
3aKOH JJIGKTPOMAarHUTHON WHAYKIMK, TpaBuio JIeHna, HIyKTHBHOCTS.
4 3agauu Ha IEpEeMEHHBIH AMEKTPUIECKUN TOK: XapaKTEPUCTUKN TIEPEMEHHOTO 1
SIEKTPUIECKOTO TOKA.
5 3ajaun Ha TIEPEeMEHHBIH AIEKTPHUICCKUN TOK: 3JIEKTPUUECKUE MAIIIUHBbI, 1
TpaHchopMaTop.
6.7 3agauu Ha OMMCAHUE PAa3JINYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: CKOPOCTH, 2
' |oTpaxkeHue, TIpeNoMIIeHHEe, HHTepdepeHIHs, TUPPAKIIUS, TOISPU3AIIHSL.
8,9, [3amaum 1o reoMeTpPUIECKON ONTHKE: 3epKalla, ONTUIECKAE CXEMBI. 3
10
11, 12 |Knaccudukanus 3aaa4 no CTO u npuMepsl UX pelieHHS. 2




13 3agauu Ha OlNpeeNieHNe ONTHYECKON CXEMBbI, COACPIKAIICHCS B «UEPHOM SIIITUKE: 1
KOHCTPYHMPOBAHHE, IPUEMBI M IPUMEPHI PEIICHUSI.
14 |Okckypeus ¢ Ienbio coopa JaHHBIX AJIs1 COCTABJICHHS 3ajad. 1
15 ['pynmnoBoe 1 KOJIEKTUBHOE PELICHHE IKCIIEPUMEHTANBHBIX 3a/1a4 C 1
MCIIOJI30BaHUEM MPHOOPOB.
16 |Dwusuyeckas onTUMNIHAA/A. 1
Mexanuka (7 4acoB)
17 |OOmme MeTo/ bl PEeIIeHUS 3a/1a4 110 KHHEMAaTHKe. 1
18 |3apmaum Ha OCHOBHBIC 3aKOHBI JMHAMHUKH. 1
19 |3amauu HA ONPUHIUI OTHOCUTEIHHOCTH. 1
20 |3azmauy Ha 3aKOH COXPAaHEHUS UMITYJIbCA. 1
21 |3ajmauu Ha 3aKOH COXPAaHEHUS SHEPTHUH. 1
22 |3amaun Ha ompeaeNcHHE XapaKTEPUCTHK PABHOBECHS (PH3HMUECKUX CHCTEM. 1
23 |MexaHuKa KHIKOCTEH. 1
MouJuexyasipaas ¢pusuka. Tepmoaunamuka. (6 yacoB)
24 |3apmaun Ha OMMCaHME OBEJCHISI HSATbHOTO Tra3a. 1
25 |3amaum Ha CBOWCTBA IApOB. 1
26 |3agadu Ha ONPEEIICHUE XapaKTEPUCTHK BIAKHOCTH BO3AyXa. 1
27 |3agauu Ha IEPBBINA 3aKOH TEPMOJIUHAMUKH. 1
28 |3agauu Ha TEIUIOBBIE IBUTATEIH. 1
29 |3apmauu Ha ypaBHEHHE TEIJIOBOro OajaHca. 1
JIeKTPUYECTBO. (5 4acoB)
30 33}13‘11/1 Pa3HbIX BUAOB HAa OMMUCAHHUE IJICKTPUUCCKOI0 IMOJIA pa3iInYHbIMU 1
CpEeJICTBaAMH.
31 OO011ast xapakTepUCTUKA PEIICHHS 3334 110 ANEKTPOCTATHKE. 1
32 3amaun Ha IpUEMBI pacy€Ta CONPOTUBIICHHUS CIOKHBIX MIEKTPUUECKHX LIEeTIEH. 1
33 3anmaun Ha pacyér yyacTka nemnu, uMeromeit 9J1C. 1
34 3aiayM Ha ONKCaHKe MMOCTOSIHHOTO TOKA B PA3JIMYHBIX Cpesiax. 1
35 Odo0maniee 3aHATHE. 1
JIuCT M3MeHeHuni
IToamuce
ara i,
BHECEHMUSI Coneprxanue
U3MEHEHUH BHCCLICTO

3aIllMCh




