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JIoKyMEHT moAnucaH 3JI€KTPOHHOM MOAMKUCHIO.

INOACHUTEJIBHASA 3AIINCKA

Pabouasi mporpamma 3J€KTHBHOTO Kypca MpPEICTaBiIseT coO0i BapHaTHBHYIO 4acTh

cojiepkaHusl Kypca (U3UMKU cpeaHed (MoHOM) o011eo0pa3oBaTeIbHOM IITKOJIbI U

COCTaBJICHA HAa OCHOBAaHHU:

®denepanbHOTO 3aKoHa OT 29.12.2012 roga, Ne 273 —
®3 «O06 obpazoBanuu B Poccuiickoit deneparum» (pea. ot 02.07.2021);

[Ipukaza MunoOpnayku Poccum or 17 mas 2012 r. Ne 413 «OO0 yTBepkaeHUn
(enepanbHOro rocy1apCTBEHHOr0 00pa30BaTENbHOIO CTaHAapPTa CPEIHETO OOLIETO
obOpazoBanus» (B pea. [IpukazoB Muno6pnayku Poccun ot 29.12.2014 Nel645, ot
31.12.2015 Nel578, ot 29.06.2017 Ne613, ITpukazoB Munnpocsenienus Poccuu ot
24.09.2020 Ne519, ot 11.12.2020 Ne712)

OcHOBHOM o0pazoBarenbHON IIPOTPaMMBbI CPEIHETO
obmero oopazoBanust MbOY «COIIl umenu A.M.I opbKoroy;

TpebGoBaHuii k pe3ynbTaTaM ocBoeHHs (OCHOBHON 00pa30BATENbHON MPOTPaMMBbI
cpeaHero o0Iero 0opa3zoBaHus,

VYyeonoro minana MBOVY «COILl umenn A.M.I'opskoro» na 2024-2025 yueOHbIit
roj;

[TonoxeHnust 0 TpeOOBaHUAX K COCTABJICHHIO paboyeit IIPOTPaMMBbl YYUTEISAMHU-
npeametHukamu ot 04.04.2017 r, mpotoxon Ne 4.

[Iporpammel st 001I€00pa30BaTENbHBIX YupexAeHU. Dusnka. ACTpOHOMUS.

7-11 knaccel.-M.: JIpoda,2010.

[Iporpammel 351eKTUBHBIX KypcoB. @usuka. 9-11 kiaccel. [Ipodunsaoe o0yueHue»,

coctaButenb: B.A. KopoBuH, - «/{poda», 2007 r.

N3yuenue @usnkun Ha 0a30BOM YypOBHE OPUEHTHUPOBAHO Ha oOecreyeHue

o01reo0pa3oBaTeabHON U OOIIEKYIBTYPHON MOATOTOBKY BBIITYCKHUKOB.

Conepxanue 0a30BOTO Kypca TO3BOJISIET PACKPBHITh BENYIIHE HIEH W OTHACIbHBIC

IMOJIOKCHHMA, BaXXHBIC B IIO3HABATCIIbBHOM W MHPOBO33PCHYCCKOM OTHOIICHHMU!
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JIoKyMEHT moAnucaH 3JI€KTPOHHOM MOAMKUCHIO.
3aBHUCUMOCTb CBOWCTB BCUICCTB OT COCTaBa MW CTPOCHUSI, 06YCJ'IOBJ'ICHHOCTB
MIPUMEHEHUSI BEIIECTB UX CBOMCTBAMH; MATEPUAIBHOE €IUHCTBO HEOPTAHUYECKHUX U
OPraHUYCCKUX BCIOCCTB; BO3pacTaromasa poJjib XUMHUHU B CO3JdaHUH HOBBLIX JICKAPCTB U
MAaTEPUAIIOB, B 9KOHOMHU CHIPbS, OXPAHE OKPYKAIOIIEH CPEBI.

ey 3JJeKTHBHOTO Kypca:

1. pa3BuTHE TMO3HABATENIBHBIX HWHTEPECOB, HHTEIUICKTyaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEW B mpolecce pemeHus (QU3NYecKuX 3alad U CaMOCTOSATEIBLHOTO
MpUOOPETEHNUST HOBBIX 3HAHH;

2. COBEpIICHCTBOBaHHUE MOJYUYECHHBIX B OCHOBHOM Kypc€ 3HAaHUUN U YMEHUIA;

3. (dopmupoBaHHE MpEACTaBUTEICH O MOCTAHOBKE, KiIacCH(PUKAMA, TpHeMax U
METO/IaX pelleHus PU3NYECKUX 3a]1ay;

4. TNpUMEHATH 3HAHUA MO (U3MKE JJIsI OOBSCHEHUS SIBJICHUM MNPUPOJBI, CBOMCTB
BEIIIECTBA, pEIICHUS (PU3MUECKUX 3a7ay, CaMOCTOATEIIBHOTO MPUOOPETEHUs M

OLICHKM HOBOW MH(pOpMaluu (pU3NYECKOTO COJIEPKaAHUSI.

3agaum Kypca:

1. yrnyOnenue u cucteMaTU3alusl 3HAHUN ydaluxcs;
2. YCBOGHHUE yUYalTUMHUCS OOIINX aJITOPUTMOB PEIICHUS 3a]1a4;

3. OBJaJCHUE OCHOBHBIMHU METOJIAMH PEIICHUS 3a/1a4.
2. O0mas xapakTepucTHKA Kypca

IIpouecc pemenys 3a1ad CIIy>KUT OAHUM M3 CPEACTB OBJIAJEHUS CUCTEMON HAy4YHBIX
3HAHMK MO TOMY WJM MHOMY YydyeOHOMY mnpenmery. OcOoOEHHO BelMKa €ro pojib MpU
oOydyeHuun (¢u3MKe, A€ 3aJa4d BBICTYNAIOT JEUCTBEHHBIM CpPEICTBOM (DOpMUpOBaHUS
OCHOBOIIOJIAraloImumx (PpU3nYecKnx 3HAHUN U yMeHu. B mporiecce pemenus oOydaromnmecs
OBJIAZICBAIOT METOAAMHU HCCIEAOBAHUS PA3JIMYHBIX SBICHUW TPUPOABI, 3HAKOMATCS C
HOBBIMH IPOIPECCUBHBIMU UIESIMH U B3IJIAIaMH, C OTKPBITUSIMU OTE€UYECTBEHHBIX YUEHBIX, C

JOCTHKCHUSIMN OTE€UYECTBEHHOM HAayKHN U TCXHUKH, C HOBBIMHU HpOCI)eCCI/IﬂMI/I.



JIoKyMEHT moAnucaH 3JI€KTPOHHOM MOAMKUCHIO.

IIporpamma  3JIEKTUBHOIO Kypca OpPHMEHTHUPYET YYMTENsd Ha JaJbHEHIIee
COBEPIICHCTBOBAHUE YK€ YCBOCHHBIX OOY4YarONIMMUCS 3HAHUW U yMeHWH. [[ns 3TOro BCs
[IporpamMMma JejauTcsl Ha HECKOJIBKO pas3fesoB. B mporpamme BbIAEIEHBI OCHOBHBIE pa3/ieiibl
MIKOJILHOTO Kypca (DU3MKH, B Hadalle M3YYCHHUS KOTOPBIX C YYAIIUMHUCS TMOBTOPSIOTCA
OCHOBHBIE 3aKOHBI U (hOPMYJIBI TaHHOTO pazaena. [Ipu mogdope 3a1ad Mo KaxaoMy pa3iaeiry
MOYKHO HCIIO0JIb30BaTh BBIYHCIIUTEIIBHBIC, Ka4yeCTBEHHBIE, rpaduueckue,
DKCIEPUMEHTAJIIBHBIC 3a/1a4H.

B nHauane n3ydeHus Kypca JaeTcs ABa ypOKa, LEIbI0 KOTOPBIX SBIIIETCA 3HAKOMCTBO
yUalIuXcs ¢ MOHATHEM «3aJjauay, UX KiacCupuKalrei 1 OCHOBHBIMU CITIOCOOaMH PEIICHHS.
bonbiioe 3HaueHHE JaeTcs alaropuTMy, KOTOPbIA (POPMHUPYET MBICIHUTEIbHBIE ONEpaluu:
aHaJIM3 YCIIOBUS 3aJlayH, JIOTajika, MPOEKT PEIICHUs], BBIIBMKEHHUE THIOTE3bl (pEellIeHue),
BBIBO/I.

B 10 kiacce npu penieHuu 3aj1ad 0co00e BHUMAaHUE YIECISIETCS MOCIEI0BATEILHOCTH
JNEUCTBUN, aHANM3y (PU3UYECKOTO SIBJIICHUS, MPOTOBAPUBAHUIO BCIYX PEIICHHS, aHAIU3y
IIOJIyYEHHOTO OTBE€TAa. B Kypce HCHONB3YyIOTCA 3aJa4ud W3 MEXAHUKH, MOJEKYISIPHON
busuky, amekTpoauHaMuku. [lpu moBTOpeHHH 0000IIAIOTCS, CUCTEMATHU3UPYIOTCS Kak
TEOPETUYECKUI MaTepuall, TAK U MPUEMbl PEIICHUS 3a7ay, MPUHUMAIOTCS BO BHUMAHUE
L[E€JIA TIOBTOPEHUSI IIPU ITOATOTOBKE K €IMHOMY TOCYIAPCTBEHHOMY 3K3aMEHY .

[Ipu pemiennu 3ama4 MO MEXaHUKE, MOJEKYJISIPHOW (QHU3MKE, 3JIEKTPOJUHAMUKE
[JIaBHOE BHUMaHue oOpamjaercss Ha (OpMHpPOBAHME YMEHUM pellarh 3aJadd, Ha
HAKOIUJICHHE OIBITA PEIIEHUS 33/1a4 Pa3IMYHON TPYIHOCTH.

B koHIle W3yueHHMS] OCHOBHBIX TE€M MPOBOJATCS WTOTOBBIE 3aHATHUS B Gdopme
IPOBEPOYHBIX PabOT, 3aJaHUs KOTOPBIX COCTaBJIEHBI Ha OCHOBE OTKpBITHIX 0a3 EI'D mo
buzuke.

IpuHuMNBI 0TOOPA CONEPKAHUA M OPraHM3alUU YUeOHOr0 MaTepHuaJia

o COOTBETCTBHE  COJAEPKAHMUS  3aJad  ypPOBHIO  KJIACCHMYECKOM  (PU3UKH,
BBIZICPKABIIIMX TTPOBEPKY BPEMEHEM, a TaK)KE YPOBHIO Pa3BUTH COBPEMEHHOU (PU3HKH, C
BO3MOYKHOCTBIO TIOCTPOEHHMSI B IIpollecCe pEIHIeHHs (PU3NYECKUX M MaTeMaTUYeCKHX
MOJIeNIel M3y4aeMbIX OOBEKTOB C PA3IMYHON CTETCHBIO JETATU3AINH, PEau3yeMOol Ha

OCHOBE TMPUMEHEHHMs: KOHKPETHBIX 3aKOHOB (U3MUECKUX Teopwid, (PpyHIaMEeHTaIbHBIX
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JIoKyMEHT moAnucaH 3JI€KTPOHHOM MOAMKUCHIO.
¢u3NYECKUX 3aKOHOB, METOJOJIOTMUECKUX TMPHUHIMUIOB (U3MKH, a TakKe METO/I0B
IKCIIEPUMEHTAIBHON, TEOPETUUECKOM U BHIYMCIUTEILHON (PU3UKY;

o COOTBETCTBHE coOJepkaHusl M GOpM TMpeabsBICHUS 3a/lad TpeOOBaHUIM
rOCyIapCTBEHHBIX MPOrPaMM 10 (HU3BHUKE;

o BO3MOYKHOCTh OOYYEHHSI aHAJIN3Y YCIOBUW SKCHEPUMEHTAIIHO HAOJIIOIaEMbIX
SBJICHUM, pACCMaTPUBAEMBIX B 33]a4€;

o BO3MOXHOCTh (POPMUPOBAHUS MOCPEACTBOM COACPKAHUA 3a/1ady U METOJ0B UX
pELIeHNs] HAyYHOTO MUPOBO33PEHUS U HAYYHOr'O MOAX0Aa K U3YUYEHUIO SBIICHUA PUPOIBI,
aJICKBaTHBIX CTUJIIO MBIIJICHUS], B paMKaX KOTOPOTO MOXKET ObITh pellieHa 3a/1a4a;

o YKW3HEHHBIX CUTYAIlUi U Pa3BUTHUSI HAYYHOTO MUPOBO33PEHUA.

[Ipemyiaraempiii KypCc OpPHEHTHPOBAH HAa KOMMYHUKATHUBHBIM HCCIIEIOBATEIbCKUN
NOAX0A B OOyYE€HHH, B KOTOPOM IPOCIEKUBAIOTCSA CJIEAYIOIIHUE 3Talbl CyOBEKTHOU
JEATEIIbBHOCTH YYAIlUXCSI U YUYUTEIS: COBMECTHOE TBOPYECTBO YUUTENS M yYAIIMXCS IO
CO3JIaHUI0 (PU3MYECKON MPOOJIEMHOM CUTyallud WA JAESITEIBHOCTH IO MOA00pY IHMKIa
3a/1a4 10 M3y4aeMol TeMe — aHallu3 HalWJeHHOW MpOOJIEMHON CUTYyaluu (3a/1a4u) 4€TKOe
dbopmynupoBanue (¢GU3UYECKOW dYacTh TmpoOsieMbl (3aaud)  BBIABMKCHHE THUIOTE3
pazpabotka mojenedl (Ppu3nyeckux, MaTeMaTUYECKUMX) IMPOTHO3MPOBAHUE PE3YJIbTATOB
Pa3BUTHS BO BPEMEHH OKCIEPUMEHTAIBHO HAOIIOMAEMBIX SIBJICHUMN pOBEpPKA H
KOPPEKTUPOBKA TUIIOTE3 —> HAXOXKICHUE pPEUICHUWH  MpOBEpKa M aHajdu3 pPElIeHud —
MPEIVIOKEHUS IO UCIOJIb30BAHUIO MOJYUYEHHBIX PE3YJIbTATOB JIJIsi IOCTAHOBKUA U PELIECHUS
JIpYTuX mpooiieM (3a7a4) Mo u3ydyaeMor TeMe, Mo paHee U3yuyeHHbIM TeMaM Kypca hU3UKH,
a TaKXe MO0 TeMaM JIPYruX MPeaMETOB €CTECTBEHHOHAYYHOT'O IIUKJIA, OLIEHKA 3HAYEHUS.

O0mme pekoMeHIAUNMH K NPOBEICHUI0 3aHATHH

[Ipu u3ydyeHun Kypca MOTYT BO3HUKHYTh METOAMYECKHUE CIIOKHOCTH, CBSI3aHHBIE C
TE€M, YTO 3HAHUHU MO OOJBIIMHCTBY pa3iesioB Kypca (M3UKM HAa YPOBHE OCHOBHOM IIKOJIBI
HEJIOCTATOYHO JIJI1 OCO3HAHHOTO BOCIPUSITUS PsAJia pacCCMaTPUBAEMbIX BOITPOCOB U 33/1au.

bonpmas uacte MaTepualia, COCTaBIIAIONIAs COAEp)KaHWE NPHUKIAJAHOIO Kypca,
COOTBETCTBYET  TOCYJapCTBEHHOMY  0Opa3oBaTelIbHOMY  CTaHAApTy  (PU3UUECKOTro
oOpasoBanusi Ha TPO(PUIHLHOM YPOBHE, B CBSI3U, C Y€M KypC HE CTOJBKO PACIHIMPSET KPYT

NpEAMCTHBIX 3HAaHUU ydamuxcsa, CKOJbKO yrny6n$[eT HX 3a CUCT YCHJICHUA HCIIPCAMCTHBIX
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JIoKyMEHT moAnucaH 3JI€KTPOHHOM MOAMKUCHIO.

MHpOBOBBpeH‘IeCKOﬁ u MGTOI[OJ'IOFI/I‘-IGCKOI\/'I KOMITIOHCHT COJICPIKAHMA.

MeToabl U OPraHu3anMoOHHbIE POPMBI 00yUeHUSs

Jina peanmzanuy Lened W 3a4ad JAHHOTO IPHUKIAIHOIO Kypca IPEearonaracrTcs
UCIIOJIb30BaTh  cleAyomue (OpMbl  3aHATHA: TPAKTUKYMbl [0 pEHICHUIO 3ajad,
caMOCTOsITeNIbHasE padoTa ydallluXcsi, KOHCYJbTAIMK, 3a4eT. Ha 3aHATHAX NPUMEHSIOTCS
KOJUICKTUBHBIC U UHIWBUIyaTbHbIE ()OPMBI pabOTHI: TOCTAHOBKA, PEIICHUS U 00CYXKICHUS
pelieHust 3a7ad, MOJATOTOBKAa K €IUHOMY HAI[MOHAJIBHOMY TECTUPOBAHUIO, MOA00p U
COCTaBJICHME 3aJad Ha Temy M T.4. lIpeamoisaraercss Takke BBIIOJHEHUE JOMAIIHUX
3aJaHUM N0 PEUICHUIO 3ajad. JlomuHaHTHOW e (OpMOIl ydeHHs JOJKHA CTaTh
UCCIIEIOBATENbCKAsA JACSITEIbHOCTh YUYEHHKA, KOTOpas MOXKET OBbITh peajnu30BaHa Kak Ha
3aHATHSX B KJAcce, TaK M B XOJE CAMOCTOSTEIbHOM paboThl ydamuxcs. Bcee 3aHsTus
JOJKHBI HOCUTB IPOOJIEMHBIN XapaKTep U BKJIIOYATh B CE€0sI CAMOCTOATEIbHYIO padoTy.

MeTtoapl 00ydeHus, NpUMEHsIEMbIE B paMKaxX IMPUKIATHOTO Kypca, MOTYT U JIOJIKHBI
OBITH TOCTATOYHO pa3HO0Opa3HbIMU. [Ipexae Bcero aTo uccnegoBaTenbckas paboTa caMmmux
yyaluxcs, COCTaBJeHHE 0000Iamux Ta0uul, a TakkKe MOArTOTOBKA U 3allUTa
yYalllMMHUCS allTOPUTMOB peleHusl 3aj1ady. B 3aBUCMMOCTH OT WMHIWBHUIYyaJbHOTO IJIaHA
YUHTEIb JOJDKEH MPEeAIaraTh y4alyMcs IOATOTOBIEHHBIM UM NIEPEUYEHb 3a7a4 Pa3JIMYHOTO
YPOBHSI CJIOKHOCTH.

[ToMmuMO uCCHENOBATENBCKOIO METOJA LEIECO00Pa3HO HMCHOJIb30BAHUE YACTHYHO-
IIOMCKOBOI'O, MPOOJEMHOIO H3JI0KEHHsS, @ B OTIENbHBIX CIIydasX HHPOPMAIMOHHO-
wuiroctpatuBHoro. Ilocnennuii METON NPUMEHSETCS B TOM Cllydae, KOTJa y y4dalluxcs

OTCYTCTBYCT 68321, IMO3BOJIAIOIIAA UCIIOJIb30BATh NIPOAYKTHBHBIC METOBbI.

CpencrBa 00y4eHus

OCHOBHBIMH cpeacTBaMu 06yquH;1 IMIPpHU U3YUCHHUH IIPUKIIATHOTO KypCa ABJIAIOTCA:

. duznyueckure MpuOOpPHI.

. ['paduyeckue wurocTpaluu (CXeMbl, YepTEkKHU, TPAPUKH).
. JlnnakTndeckue MaTepuaibl.

. YyeOHuKkr HU3UKU TSI CTAPLINX KIACCOB CPEHEN IIKOJIBI.



JIoKyMEHT moAnucaH 3JI€KTPOHHOM MOAMKUCHIO.

. Y4eOHnbie mocobust o ¢pusnke, COOPHUKU 33]1a4.

Opranuszanus caMOCTOATEIbHON PadoThI

CamocrosiTenbHass paboTa NOpeanoiaraeT Co3JaHue AUJTAKTUYECKOTO KOMILIEKCa
3a/1ay, PEUICHHBIX CAMOCTOSTEILHO HAa OCHOBE HCIOJIb30BaHUS KOHKPETHBIX 3aKOHOB
busznueckux Teopuil, ¢GyHIAMEHTAIbHBIX (U3MUYECKUX 3aKOHOB, METOJ0JIOTHYECKUX
OPUHLUIIOB (U3MKK, a TakKe METOJ0B OKCIEPUMEHTAIbHOW, TEOPETHUYECKOH U
BBIYMCIUTENLHON (U3MKM M3 pa3IMUHbIX COOPHUKOB 3a/lad C OpHUEHTAllMeW Ha
npoduiabHOEe 00pa3oBaHUE YUAIIUXCS.

O:xugaeMbIMHU pe3yibTaTaAMM 3aAHATHI ABJISIIOTCH:

. pacumpenne 3HaHuH 00 OCHOBHBIX aJITOPUTMAX PEIICHUS 3a/1a4, Pa3IMUHbIX
METO/IaxX NpUeMax pelieHus 3a1ay;

. pa3BUTHE MO3HABATENIBHBIX NHTEPECOB, UHTEILIEKTYAJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH Ha OCHOBE OIbITa CAMOCTOATEIBLHOTO PUOOPETEHUSI HOBBIX 3HAHU,
aHaJK3a ¥ OLIEHKU HOBOW MH(OpMalUU;

. CO3HATEJIbHOE CaMOOIIPEIETICHUE YUEHUKA OTHOCUTENBHO TPOQUILS
JajgbHenIero o0y4eHus uiv npohecCUoHaIbHOU JIeITeIbHOCTH;

. MOJIyYeHHE MPEICTABICHUMN 0 posii (DU3UKU B MIO3HAHUH MUPA, GU3UIECKUX U

MAaTCMAaTHYCCKUX MCTOAAaX UCCIICAOBAHMA.

TpeGoBaHus K YPOBHIO OCBOCHHSI COJIeP:KAHUA Kypca:

Yyamuecs T01KHbl YMETh!

- aHaJIU3HUpOBaTh (PU3UUECKOE SIBICHHUE;

- IIPOroBapUBaTh BCIyX PEIICHHUE;

- aHaJU3HUPOBATH MOJIYYEHHBIA OTBET;

- KJaccU(PUIMPOBATh MPEAJIOKEHHYIO 33/1a4y;

- COCTaBJATh NPOCTEUIINX 3a7a4H;

- TOCJIEIOBATEIbHO BBINOIHATH U MPOrOBAPUBATH 3TAlbl PEIICHUS 3a1a4u
CpeIHEeN TPYIHOCTH;

- BBIOMpATh pallMOHANBHBIN CIIOCOO pelleHUs 3a4a4u;



JIoKyMEHT moAnucaH 3JI€KTPOHHOM MOAMKUCHIO.

- pernaTh KOMOMHUPOBAHHEIE 33/1a4H;

- BJIQJICTh Pa3IMYHBIMU METOJAMH PEIICHU 3a/1a4: aHAJIUTUYCCKUM,
Fpa(I)H‘{CCKI/IM, OKCIICPUMCHTAJIbHBIM U T.I.,

BJIJICTh METOJIAMHA CAMOKOHTPOJISI 1 CAMOOIICHKH
3. Conepikanme Kypca

dusnueckad 3ajaua.

Knaccunduxanus 3agaq

Yro takoe Qusmueckas 3amada. CoctaB pusmueckor 3amaun. Ousznyeckas TeOpus U
pelieHre 3a1a4. 3HaueHue 3a1a4 B O0yUYEHUU U KU3HU.

Knaccudukanus ¢pusnyeckux 3ajad no TpeOOBaHUIO, COAEPKAHUIO, CIIOCO0Y 3aJaHus
u pewieHusd. [Ipumepsl 3a1a4 Bcex BUAOB.

CocraBnenue ¢uznuyeckux 3anad. OCHOBHbIE TpeOOBaHUS K COCTaBJICHHUIO 3ajad.

CriocoObl M TEXHUKA cOCTaBlIeHUd 3aAa4. [[pumepsl 3a1a4 Bcex BUAOB.

IIpaBwia u npuemMbl pemieHUs (PU3MUECKUX 32424

OO6mue TpeboBaHMs MpHU peuieHuH GU3HYECKUX 3a/Jad. DTambl peleHus pu3nyeckon
3amaun. PaboTta ¢ TekcTom 3amaun. AHanu3 GU3NIECKOTO SBICHUS; HOPMYITUPOBKA UICH *
peuieHust (TuiaH penieHus). BpimonHeHue IulaHa pemeHus 3anadu. YuciaoBOW pacyer.
Hcrnonb30BaHME BBIYMCIUTEIBHON TEXHUKH JUISI PacdyeToB. AHaJIW3 PEIICHHUS M €ro
3Hauenue. OpopmieHne pereHusl.

TunuyHble HEAOCTATKU MPHU PELIEHUU U OPOPMIIEHUU PEIICHUs (PU3NUECKON 3a/1ayu.
N3ydyeHue mnpumepoB pemieHus 3anad. PasnuuHble NpUeMbl U CHOCOOBI PEIICHUS:
QITOPUTMBI, AHAJIOTUH, T€OMETPUYECKHE NpHeMbl. MeToj pa3MepHOCTeH, rpaduueckue

PCUICHUA U T. A.

JAnHaMuKa U cTaTUKA

KoopauHaTHblid METOJI pelIeHUs 3aJa4d N0 MeXaHuke. PenreHue 3amad Ha OCHOBHBIE
3aKOHBl JUHAMUKHU: HBIOTOHA, 3aKOHBI I CWJI TATOTEHUs, YOPYTOCTH, TPEHHUS,
CONpOTHBJIEHUA. PellleHne 3a7ady Ha ABWKEHUE MATEPUAIBHOM TOYKH, CUCTEMbI TOYEK,

TBCPAOro TCja 1moJg I[GIZCTBHGM HCCKOJBKHX CHIJI.
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3amaun Ha OMPEJIEIICHUE XapaKTePUCTHUK PAaBHOBECHS (PH3NIECKUX CHUCTEM.

3agauM HA TPUHLUUN OTHOCHUTEJIIBHOCTH: KHHEMAaTUYECKUE U JUHAMUYECKHE
XAPAKTCPUCTHUKH ABMKCHUS TCJIA B PA3HBIX HHCPIHUAJIBHBIX CUCTCMAaX OTCUCTA.

HOI[60p, COCTABJICHUC M PCHICHUC II0 HHTCPCCaM PaA3JIMYHBIX CIHOKCTHBIX 3aJadq:
3dHUMATCIIBHBIX, 3KCIICPUMCHTAJIBHBIX C OBITOBBIM COACpKAaHUCM, C TCXHHYCCKHM H
KpacBCOUCCKHUM COACPKAHUCM, BOCHHO-TCXHUYCCKHUM COACPIKAHUCM.

BKCKprI/II/I C LICJIBIO 0T6opa JaHHBIX AJIs1 COCTAaBJICHHA 3aJa4.

3aKoHBI COXpaHeHUs!

Knaccudukanus 3amad 1mo MeXaHUKE: pEIICHHE 3a/ad CpPeACTBAaMU KHHEMAaTHUKHU,
JUHAMHUKH, C IOMOLIBIO 3aKOHOB, COXPAaHEHHS.

3agauM HAa 3aKOH COXPAHEHUS HUMITYJIbCAa M PEAKTHUBHOE JBWXKEHHE. 3aJadyd Ha
omnpezeneHue pabOThl M MOIIHOCTU. 3aJaud Ha 3aKOH COXpPAHEHWs M IPEBpaICHUS
MEXaHHYECKON IHEPTHH.

Pemenue 3anad HeckonbKkuMU criocodamu. CocTaBlieHUE 3a/1a4 Ha 3aJaHHbIE OOBEKTHI
WIM SIBJICHHs. B3auMomnpoBepka pelaeMbIX 3aiad. 3HAKOMCTBO C IIPUMEPAMH PELICHUS
3aJlay M0 MEXaHUKE PECIyOIMKAHCKUX U MEXKTYHAPOJHBIX OJIUMITHA/I.

KoHCTpyKTOpCKME 3aJauM M 3aJayd Ha MPOEKTBbI: MOJEIb aKCEJIEPOMETPa, MOACIb
MasTHUKA PyKO, MOJIETb KPOHIITENHA, MOJIENb MYIIKN C MPOTUBOOTKATHBIM YCTPOKUCTBOM,
MPOEKThI CAMOJIBHXKYIIIMXCSI TENEKEK, TPOEKThI YCTPOMCTB JJ1s1 HAOIIOAEHUSI HEBECOMOCTH,

MOJIEJIb aBTOKOJIE0ATEIHLHON CUCTEMBI.

CTpoeHue M CBOHCTBA ra30B, JKMAKOCTEH U TBEPABIX TeJl

KauecTBeHHbIE 3aauM HAa OCHOBHBIE IIOJIOKEHHUSI W OCHOBHOE ypaBHEHUE
MoJIeKyIsipHO-KHHeTHUecKol Teopun (MKT). 3agaun Ha onucaHue MOBEACHUS UI€AIbHOTO
rasa: ocHoBHOe ypaBHeHue MKT, omnpenenenne CKOpOCTH MOJIEKYJ, XapaKTEPUCTUKU
COCTOSIHUSA ra3a B U30IPOLECCAX.

3agauM Ha CBOMCTBA MapoB: UCMOJIb30BaHUE ypaBHEeHHsT MenneneeBa — Knanelipona,
XapaKTepUCTUKA KPUTUYECKOTO COCTOSHUS. 3a/1a4ul HA OMKMCAHUE SABJICHUN MTOBEPXHOCTHOTO

CJI0A, pa60Ta CHUJI TOBCPXHOCTHOI'O HATSIKCHUA, KAIIWJUJIAPHBIC SBJICHUA, N30BITOYHOE



JIoKyMEHT moAnucaH 3JI€KTPOHHOM MOAMKUCHIO.
JABJICHHE B MBUIbHBIX MY3bIPSAX. 3a/laud Ha OMNPEACIICHUE XAPAKTEPUCTUK BIAXKHOCTH
BO3yXa.
33,[[21‘11/1 Ha OIIPpCACICHUC XApPAaKTCPHUCTHK TBCPAOI'O TCia. a0COJTIIOTHOE n
OTHOCHUTCIIbHOC YAJIMHCHUC, TCIIJIOBOC PACIHNPCHUC, 3aI1aC ITPOYHOCTH, CHJIa YIIPYT'OCTH.
KauecTBEeHHBIE W KOJUYECTBEHHEIE 3a1a4u. Y cTHBIN Auajior IIpu pCHICHUU
Ka4CCTBCHHBIX 3aJ14a4. Fpa(bI/I‘ICCKI/IC N OSKCIICPUMCHTAJIBHBIC 3aJa4H, 3add4u OBITOBOTO

COJICPKAHHS.

OCHOBBI TEPMOAUHAMUKH

KomOuHMpOBaHHBIE 33/1aud HA MEPBBIA 3aKOH TEPMOJIMHAMHUKH. 3aJa4l Ha TEIJIOBBIC
JIBUTaTEJIN.

DKCKypcCHs € 11eJIbI0 cOOpa TaHHBIX JJIsl COCTABJICHUS 3a7a4.

KoHcTpykTOpCcKHEe 3aaud W 3aJlaud Ha TMPOEKTHI: MOJIENb T'a30BOTO TEPMOMETPA;
MOJIEIb  MPEIOXPAHUTEIBLHOTO KJIallaHa Ha  OMNPEAEJICHHOE JIaBJICHUE; IPOCKTHI
WCIIOJIB30BaHUsl TA30BBIX MPOIECCOB JJIsl MOAAYM CUTHAJIOB; MOJENb TEIUIOBOW MAaIllUHBI;

IIPOCKTHI IMIPAKTHYCCKOI'O OIIPCACIICHUA PaJnyCa TOHKUX KAIIUJIISAPOB.

DJleKTpUYeCKoe 1moJie

XapakTepucTuKa pelieHusl 3aj1ad pasjena: oOliee U pa3Hoe, MPUMEPbl U IPHUEMbI
peuieHusl.

3ajaun pa3HbIX BUAOB HA ONHMCAHHUE IEKTPHUUYECKOTO OISl Pa3IuYHbBIMUA CPEICTBAMM:
3aKOHAMM COXpaHEeHUs 3apsaa u 3akoHoM KylioHa, CUIOBBIMU JTMHUSMHU, HAMIPSKEHHOCTBIO,
Pa3HOCTBIO MOTEHLMAJIOB, 3HEprueil. Pemenne 3a1a4 Ha ONKMCaHUE CUCTEM KOHJIEHCATOPOB.

PemeHne  KauyeCTBEHHBIX  HKCIEPUMEHTAJIBHBIX  3aJad C  HUCIOJIb30BAaHUEM

SJICKTPOMCETpA..

IHocTOoSAHHBIN YJIEKTPUYECKUHA TOK B Pa3JIMYHBIX cpeaax

3aaud Ha pa3Iu4HbIE MPUEMbl pacueTa COMPOTHBICHHUS CIOXKHBIX JJIEKTPUUECKUX
nene. 3agayu  pa3HBIX BHJOB «a OINKMCAaHUE OJJICKTPUUYECKUX LIEMeH IMOCTOSHHOTO
AIIEKTPUUYECKOTO TOKA C MOMOIIbIO 3akoHa OMa JjIsl 3aMKHYTOM 1ienu, 3aKoHa J[xoyns —

HGHHa, 3dKOHOB IIOCJICAOBATCIIBHOIO MW IIAapPaJIJICIIBHOI'O COGHHHGHHﬁ. O3HaKOMJICGHHE C
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JIoKyMEHT moAnucaH 3JI€KTPOHHOM MOAMKUCHIO.
npaBuiamu Kupxrodpa mpu pemenun 3amad. [loctaHoBka u perieHue (QpOHTATBHBIX
HKCIEPUMEHTAJbHBIX 3a7a4 Ha OIpeJeleHUe IMOKa3aHWi TpUOOPOB NPU HU3MECHEHUHU
COIPOTHUBIICHUS TEX WM UHBIX YYACTKOB MU, HA ONPECIICHUE CONPOTUBIICHUN YYaCTKOB
1eny u T. 1. Pemienue 3aa4 Ha pacuet yvyacTka mnenu, umerornieit 3/1C.

3aauy Ha OMMCAHME MOCTOSIHHOIO 3JIEKTPUYECKOTO TOKA B AJIEKTPOJIUTAX, BAKyyME,
rasax, IOJYIPOBOJHUKAX: XaAPAKTEPUCTHUKA HOCHUTEIICH, XApAKTEPUCTHUKA KOHKPETHBIX
SBJICHUM U JIp. KadecTBEHHBbIE, YKCIEPUMEHTAIbHBIC, 3aHUMATEIbHbIE 33Ja4M, 3aJ1a4d C

TCXHUYCCKUM COACPKAHUCM, KOM6I/IHI/Ip0BaHHBIC 3aJa4H.

Oo0o0maromee 3aHATHE 10 METOJAAM U IPHUEMAM pelleHus (PU3nYeCKUX 3a1a4

TEMATHUYECKOE INIAHUPOBAHMUE 3AHSITUN KYPCA

10 kaacce
No Tema Koaunuecrs
ypoka 0 YaCoB
1. MAT'HUTHOE ITOJIE 2

JJIEKTPOMATI'HUTHBIE KOJIEBAHUA U BOJIHbI 12 4

MEXAHHUKA 4

IQJIEKTPUYECTBO S4

2
3
4. MOJIEKYJIAPHAA ®PU3UKA. TEPMOANHAMUNKA 6u
5
6

OBOBHIAIOHIEE 3AHATHUE 24

HUroro | 34 u

11
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KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHHUE

11 kaacc
Ne Tema 3aHATUSA Koua-Bo | J/laTa
n/n 4acoB
MarnuTHoe noJie (2 yaca)
3aaun pa3HbIX BUJAOB HA ONMMCAHWUE MArHUTHOTO IOJA TOKAa U
1 |ero nAeHCTBHMA HAa MPOBOJHUK C TOKOM: MAarHMTHas HUHAYKUHUS M 1
MarHMTHBIN TTOTOK, cuja AMnepa.
9 3a7aun pa3HbIX BUJAOB HAa ONMMCAHUE MArHUTHOTO IOJI TOKAa U 1
€ro JICMCTBUS HA ABWKYIIUICS 3apsaa: cuiia JIopeHia.
JIEKTPOMATHUTHBIE K0J1e0aHus H BOJIHBI (12 yacoB)
3agau  pasHbIX BHIOB Ha OIHCaHUe SIBJICHUS
3 | DNIEKTPOMArHUTHOM  WUHAYKIIUU: 3aKOH AIEKTPOMArHUTHOU 1
WHJYKIIUH, paBuiio JIeH1ia, THIYKTUBHOCTb.
4 3aaun Ha IEPEMEHHBIN DJICKTPUUECKUM TOK: XapaKTEPUCTUKHU 1
MIEPEMEHHOI0 JICKTPUUYECKOTO TOKA.
5 3aaun Ha MEPEMEHHBIM AJIEKTPUYECKUN TOK: IJIEKTPUUYECKHUE 1
MaIlMHBI, TpaHChOpPMaTOP.
5 3ajaun HA OMTMCAHUE PA3TUYHBIX CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: 1
CKOPOCTb, OTPAKECHUE, MPEIOMIICHHE
7 3ajaun Ha OMUCAHUE PA3TUYHBIX CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH: 1
uHTephepeHIus, TMPPaKus, NOJIPU3ALIHSL.
8 | 3ajauu o reoMeTpUUECKON ONTHKE: 3epKajia 1
9 | 3agaym O TEOMETPUUECKON ONTUKE: ONITHYECKUE CUCTEMBbI 1
10 | Knaccudukarus 3agad mo CTO u npumMepsl UX pelieHus. 9
11
3amauM Ha OMNPEACIICHUE ONTUYECKOM CXEMBI, COJEpKallehcs B
12 | «4epHOM SIIIMKE»: KOHCTPYMPOBAHUE, TPUEMbl U MPUMEPHI 1
peuieHus.
13 | Dkckypeus ¢ 1enpio cO0opa JaHHBIX JJISl COCTABICHUS 3a/1a4. 1
14 ['pynmnoBoe u KOJUIEKTUBHOE PEIICHUE SKCIEPUMEHTAIIBHBIX 337a4 C 1
HCIIOJIb30BaHUEM MMPHOOPOB.
Mexanuka (7 4acoB)
15 | OGiue MeTo/Ibl pellieHus 3a/1a4 10 KUHEMaTHKeE. 1
16 | 3agayn Ha OCHOBHBIE 3aKOHBI JUHAMUKHU. 1
17 | 3amaun HAa TPUHLIMI OTHOCUTEIIBHOCTH. 1
18 | 3agauu Ha 3aKOH COXPAHEHUs] UMITYJIbCA. 1
19 | 3agaun Ha 3aKOH COXPaHEHUs SHEPTUU. 1
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3az:aq1/1 Ha OIpCACIICHNEC XAPAaKTCPHUCTUK PABHOBCCHA (I)I/ISI/I‘{CCKI/IX

20 1
CHCTEM.

21 | MexaHuKa KHUIKOCTEH. 1

MoJiekyasipuas ¢duzuka. Tepmoaunamuka. (6 yacoB)

22 | 3agaum Ha OIHMCaHWE MOBEJACHUS HJICaJIbHOIO ras3a. 1

23 | 3agaum Ha CBOMCTBA MapOB. 1

24 | 3ajauu Ha ONpEICIICHNE XapaKTEPUCTHUK BIAKHOCTH BO3/1yXa. 1

25 | 3agaum Ha NEPBbIN 3aKOH TEPMOJINUHAMUKH. 1

26 | 3amaum Ha TENJIOBBIC IBUTATENIH. 1

27 | 3amaum Ha ypaBHEHHE TEIJIOBOro OajaHca. 1

JIEKTPHUYECTBO. (5 yacoB)

28 3agaun  pa3HBIX BHJOB Ha ONHUCAHUE JJIEKTPUUYECKOTO MOJIs 1
Pa3JIMYHBIMU CPEJICTBAMU.

29 | O0mas xapaKTepHUCTHKA PEIISHUS 3a7ad 10 JIEKTPOCTATHKE. 1

30 3amaun = Ha an'e'vMLI pacu€Tta  CONPOTHBJIEHUS  CIIOXKHBIX 1
AJIEKTPUYECKUX ICTICH.

31 | 3agaum Ha pacuért yyactka nenu, uMmeromieit JJ1C. 1

32 | 3aayu Ha ONKMCAHKE MMOCTOSIHHOTO TOKA B PA3JIMYHBIX cpeaax. 1

%:Z O0o01aronee 3aHsATHE. 1
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IlepeyeHb y4eOHO-METOAUYECKHUX CPEACTB 00y4eHUS

Jlureparypa Jjisi YYUTEeIs

1. Opunos B. JI., Caypos 0. A. «Metoas! pemienus gpuznyeckux 3aaau» («IIporpaMmbl
ANEeKTUBHBIX KypcoB. Dusnka. 9-11 knaccsl. [IpopunbHoe oOydenuey). CocTaBUTENb
B. A. KopoBun. Mockga: Jlpoda, 2005 r.

2. 3opun H. W. «OnextuBHbiél Kypc «Metoasl pemienus ¢uznueckux 3agau»: 10-11
kiacce», M., BAKO, 2007 r. (MacTepckas yuuterns).
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4. PomameBuu A. U. «®duszuka. Mexanuka. 10 kmacc. Yuumcs pemars 3agadny, M.,
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7. bobommua C. b. «EI'D. ®u3uka. [IpakTHKyM O BBIOJHEHHUIO TUIOBBIX TECTOBBIX
3aganui», M., 9x3amen, 2009 r.
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3amad. Jlekcukon», M., O6pazosanue, 2003 T.

2. PomameBuu A. 1. «®duszuka. Mexanuka. Yuumcs pemarh 3agadu. 10 kmacey, M.,
Hpoda, 2007 r.

3. Munbko H. B. «®usuka: nonusiii kypc. 7-11 knaccel. MynbTUMEAUITHBIN PETIETUTOP
(+CD)», CII6, 2009 r.

4. banam B. A. «3agaun o ¢uszuke U METOIbI UX pemeHus», M., [IpocBemenue, 1983
T.

5. Kozen C. M., Koposun B. A., OpnoB B. A. u ap. «®uzuka. 10—11 ki.: COopHUK
3a71a4 C OTBETaMU U penieHusiMu», M., Muemo3suna, 2004 r.

6. Mamuaun A. H. «C6opHuk BompocoB W 3aaad no ¢usmuke. 10—I11 kmaccs», M.,
[Ipocsemenne, 2002 r.

7. Menenun I'. B. «®u3uka B 3a7a4ax: 3K3aMEHAIIMOHHbBIC 33/1a4d C PEIICHUsIMI», M.,
Hayxka, 1985 r.

8. Uepnoyman A. U. «®wuszuka. 3amaum ¢ oTBeTaMH W pemieHusMu», M., Boicmas
mkoJja, 2003 T.

9. . CremanoBa I'. H. «CoOopuuk 3amau mo ¢usuke: s 10-11 kmaccos
00111e00pa30oBaTeNIbHBIX yUpekaeHui», M., mpocsemienue, 2000 r.
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