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MNOACHUTEJBHASA 3AIINCKA
Pabouas nporpamma 35ekTuBHOTO Kypca «®dusuka B 3agauax» A 10 kinacca cocras-

JieHa Ha OCHOBE MPOTpamMMbl AJIEKTHUBHOTO Kypca COCTaBJIEHA Ha OCHOBE aBTOPCKOM IMpo-
rpammbl «Metonel perienus usmueckux 3amau» B. A. OpinoBa, 0. A. Cayposa
(«dpoda», Mocksa, 2020);

[{enp naHHOM MTPOTPAMMBI:

- pa3BHUTHE UHTEpeca K PU3HNKe U pereHno PU3nIecKux 3aaad;

- COBEpUICHCTBOBAHME MOJYYEHHBIX B OCHOBHOM KypCE 3HAHUM U YMEHHII;

- (¢opMHpOBaHKE MPEACTABICHUN O TOCTAHOBKE, KJIacCU(PUKaAIMU, TpUeMax U METO-

Jlax PEIICHUS IIKOJIbHBIX (PU3NYECKUX 3a]au.

Ile1m 3JIEKTHBHOIQ Kypca:

1. pa3BuTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIO-
coOHOCTEH B IIpoliecce penieHus Gu3nIecKux 3a71a4 U CaMOCTOSTEIHLHOTO ITPHO0-
pEeTEHUsI HOBBIX 3HAHMIA;

2. COBEpIICHCTBOBaHHUE MOJYUYECHHBIX B OCHOBHOM Kypce 3HAaHUUW U YMEHUIA;

3. (dopmupoBaHHE MPEACTABUTENCH O MOCTAHOBKE, KJIacCH(DHUKAITUH, PUEMax 1 Me-
ToAax peueHust Gu3nYecKux 3aaay;

4. TPUMEHATH 3HAHUA 10 (PU3MKe 1JIs1 OOBSICHEHUS SBIICHUN MPUPOJIbI, CBOMCTB Be-
IIECTBa, pPEIICHUS (PU3MUECKUX 3a7ady, CaMOCTOSITEIbHOIO MNPUOOpETeHUS U

OIICHKH HOBOW MH(popManuu (PU3n4ecKoro coiepKaHusl.

3amauu Kypca:
1. yrnyOneHue u cucteMaTU3alus 3HAHUHN ydaluxcs;
2. yCBOEGHHE y4YalTUMUCS OOIIMX aJITOPUTMOB PEIICHHUS 3a/1a4;
3. OBJaJCHUE OCHOBHBIMHU METOJIAMH PEIICHUS 3a/1a4.

O01mas xapakTepucTUKa Kypca

IIponecc pemenns 3a1a4 CIIyKUT OAHUM U3 CPEACTB OBIAACHUSA CUCTEMON HAYUYHBIX
3HaHUW 110 TOMY WIM HHOMY Yy4yeOHOMY mpeameTy. OcoOeHHO BeTUKa ero poiib MpH 00y-
yeHuu (pU3MKe, I71e 3a7a4i BhICTYNAIOT JEHCTBEHHBIM CPEACTBOM (POPMHUPOBAHUS OCHOBO-
noJylaraloimux (U3MYECKUX 3HaHUN U yMeHuid. B mporiecce perenust odyuaromiecs obia-
JEBAIOT METOJaMH MCCJIEAOBAHUS PA3JIMYHbBIX SBJICHUN NPUPOJBI, 3HAKOMATCS C HOBBIMU
MIPOTPECCUBHBIMU UIESAMH U B3IJISIIAMU, C OTKPBITUSMHU OTEUYECTBEHHBIX YUYEHBIX, C JOCTH-

JKCHUSIMU OTE€UECTBECHHOM HAayYKHU U TCXHUKH, C HOBBIMU HpO(beCCI/IHMI/I.



[Iporpamma 3JIEKTUBHOTO Kypca OPUEHTUPYET YYUTENS Ha JajbHEHIee COBEPILIECH-
CTBOBAHHUE YK€ YCBOECHHBIX 00YyYalOIIMMHUCS 3HAHUN U yMEHUH. /{151 3TOro Bcs mporpamMmma
JETUTCS Ha HECKOJIBKO pa3zieioB. B nmporpamme BbIAEIEHBI OCHOBHBIE PAa3€ibl IIKOJIBHOTO
Kypca QU3UKHU, B Hauajie H3y4eHus: KOTOPBIX C YUAIIUMHUCS TOBTOPSIOTCS OCHOBHBIE 3aKOHBI
u popmyibl qanHoro pasnena. [Ipu moadope 3a1ad Mo Kaxka0My pa3aesly MOXKHO HCIIONb-
30BaTh BBIUYMCIUTENbHBIC, KAUECTBEHHbIE, TpaduueCcKue, SKCIIEPUMEHTAIbHbIC 3aJa4H.

B navasie n3ydeHus Kypca JaeTcs ABa ypPOKa, HEIbI0 KOTOPBIX SBJISAETCS 3HAKOMCTBO
yUaIlUXCs C TOHATUEM «3aJlayay, UX KiaccuuKalueil 1 OCHOBHBIMU CIIOCOOAMU PEIICHHUS.
bonbiioe 3HaueHHE NAaeTcs alrOPUTMY, KOTOPBI ()OPMHUPYET MBICIUTEIbHBIE ONEpPaLUU:
aHaJIM3 yCIIOBUS 3aJauM, JI0TaJiKa, MIPOEKT PEUICHUs, BBIABUKEHUE THUIOTE3bI (PEIICHHE),
BBIBOJI.

B 10 knacce npu penieHuu 3aj1a4 0co00e BHUMAaHUE YAEISETCS MOCIEA0BATEILHOCTH
NeNCTBUM, aHaN3y (PU3NUECKOTO SIBJICHUS, IPOrOBapUBAHMIO BCIYX PEIICHNUS, aHAJIU3Y T10-
JYYEHHOTO OTBeTa. Ecin B Hauaze paszena Juisl WILTIOCTPALMU UCIIOJIB3YIOTCS 33/1a4il U3
MEXaHUKH, MOJIEKYJIIPHON (PU3HKH, SJIEKTPOAUHAMUKH, TO B JAJIbHEUILIEM PEIIAOTCS 3a-
Ja4u U3 pas3zaenoB Kypca ¢usuku 11 kiacca.

[Ipu noBTOpeHNU 0000IAIOTCS, CUCTEMATUZUPYIOTCS KaK TEOPETUUECKUI MaTepuall,
TaK ¥ IPUEMBI PEIICHUS 3a/1a4, IPUHUMAIOTCS. BO BHUMAaHUE 1[EJIM TOBTOPEHUS MPHU MOT0-
TOBKE K €IMHOMY T'OCy/IapCTBEHHOMY 3K3aMEHY.

[Ipu pemienuu 3a1a4 Mo MEXaHUKE, MOJIEKYJIIPHON (PU3HKE, DJIEKTPOAMHAMUKE TJIaB-
HOE BHUMaHME oOpaiaeTrcss Ha (OpMUPOBAHME YMEHUH pelaTh 3aJadyM, Ha HAKOILJICHUE
OMbITa PEIICHUS 3a7a4 Pa3TuYHON TPYJIHOCTH.

B koHue n3yuenuss ocHOBHbIX TeM («KuHematnka u auHamukay, «MoJjekyispHas
busnkay, «IJEKTPOIUHAMHUKAY) TIPOBOJSITCS HUTOTOBBIC 3aHATHUS B (OpPME MPOBEPOUHBIX
paboT, 3aJaHUsl KOTOPBIX COCTABIIEHBI Ha OCHOBE OTKPBITHIX 0a3 EI'D no ¢usuke yactu «B»
u gactu «Cy». PaboTel paccunTansl Ha ABa Yaca, coaepxart ot 5 1o 10 3ama4, 1Ba BapuaHTa.
[Tocne nzydyenus: HeOonbmux TeM («3akoHbl coxpaHeHus. ['uapocratuka», « OCHOBBI Tep-
MOJAMHAMUKNY, «BOJIHOBBIE U KBAHTOBBIE CBOMCTBA CBETA») MPOBOSATCS 3aHATHUS B opMe

TECTOBOI paboThl Ha 1 yac, comepskameit 3ananus u3 EI'D (dacth «A» 1 9acth «By).



IIpuHuMnbI 0TOOPaA cCoAepKAHNSA U OPTAaHM3ALMH Y4eOHOIr0o MaTepHaJia

o COOTBETCTBHE  COJEp)KaHUS 3a7ad YPOBHIO KJIACCHYECKOM  (PU3HKH,
BBIJIEP>KABILKX [IPOBEPKY BPEMEHEM, a TAK)KE YPOBHIO PA3BUTHS COBPEMEHHOW (PU3HKH, C
BO3MOXKHOCTBIO TIOCTPOEHHUSI B IIpoliecce peuieHHus (U3MUECKUX M MaTeMaTHYeCKHUX
MoJIeIel U3y4aeMbIX OOBEKTOB C Pa3iIMYHOM CTENEHBIO JETAU3allid, peaau3yeMol Ha
OCHOBE NPHUMEHEHHUS: KOHKPETHBIX 3aKOHOB (PU3UYECKHX TEOpHuil, (PyHIaMEHTAIbHBIX
bu3NYECKUX 3aKOHOB, METOIOJOTHYECKUX NPUHLHUIOB (PU3UKH, a TaKKe METOJOB
IKCIIEPUMEHTAIBHON, TEOPETUUECKOM U BHIYMCIUTEIBHON (PU3UKY;

o COOTBETCTBHE cOAEpXKaHUs W (QOpM NpPEabsBICHUS 3anady TpPeOOBAHUAM
rOCyJIapCTBEHHBIX IIPOrPAMM IO PU3UKE;

o BO3MO>KHOCTh OOYUYEHMSI aHAJIU3y YCIOBUM 3KCIIEPUMEHTAIBHO HAOII0AaeMbIX
SBJICHU, paCCMaTPUBAEMBbIX B 3a/1a4¢;

o BO3MOYKHOCTbh (POPMHUPOBAHUS TOCPEICTBOM COJIEPKAHUS 33]1a4 U METOJOB HX
pEILIEHHs] HAYyYHOTO MUPOBO33PEHUS M HAYYHOT'O MTOAX0a K N3YUYEHHUIO SIBJICHUM PUPOJIBI,
aJICKBAaTHBIX CTUJIIO MBIIICHHUS, B paMKaX KOTOPOI0 MOXKET OBbITh pelleHa 3a/1a4a;

o JKU3HEHHBIX CUTYAllUi U Pa3BUTUA HAYYHOTO MUPOBO33PEHU.

IIpennaraemeiii Kypc OpPUEHTHPOBAH Ha KOMMYHHKATHUBHBIM HCCIENOBATEIbCKUN

MOJIX0J] B OOY4YCHHH, B KOTOPOM MPOCIICKUBAIOTCS CIACAYIOUINE ITAMbl CyOBEKTHOW /es-
TEIBHOCTH YYAIllUXCSl U YUUTENS: COBMECTHOE TBOPUECTBO YUMTENS U YUaIllUXCs 1O CO3/1a-
HUIO (pU3MUecKON MPOOIEMHON CUTyalluu WK JEATENBHOCTH MO MoAOOpY MKIIA 33434 M0
U3y4aeMoil TeMe — aHaJIu3 HalJIeHHOU MpoOJeMHOM cuTyaluu (3aa4n) 4eTkoe GopMyIin-
poBaHue (PU3NUECKON YacTh MPOoOJIeMBbI (33]]a4K) BBIIBIKEHHUE TUIIOTE3 pa3padoTKa Mojie-
aeit (pu3nIecKnx, MaTeMaTHIECKHX ) TPOTHO3UPOBAHHE PE3yIbTaTOB PA3BUTHS BO BpEMEHHU
HKCIEPUMEHTAJIbHO HAONIOAEMbIX SIBICHUH  TPOBEpPKAa U KOPPEKTHUPOBKA TUIIOTE3 —>
HaXO0KJIEHUE PEeIICHNN MPOBEpKa U aHaJIU3 PELICHUH — MPEI0KEHUS TI0 UCTIONIb30BAHUIO
MOJTYYEHHBIX Pe3yJIbTaTOB JIJIsi TOCTAHOBKHU M PEIIECHUsI IPYTUX MpobseM (3a1ay) 1o uzyya-
eMOil TeMe, TI0 paHee M3YYEHHBIM TeMaM Kypca (PU3MKH, a TAKKe M0 TeMaM JIPYTuX Mpe-

MCTOB €CTCCTBCHHOHAYYHOI'O TWKJI4, OLICHKA 3HAYCHHUSI.

OO0mue pekoMeH ALK K NPOBEACHUIO 3AHATHI
[Ipn n3ydyeHum Kypca MOTyT BOSHUKHYTh METOAUYECKHE CIOKHOCTH, CBSI3aHHBIE C
TEM, YTO 3HAHUI MO OOJBIIMHCTBY Pa3/JesioB Kypca (pU3UKK HA YPOBHE OCHOBHOM HIKOJIBI
HEJOCTATOYHO JJI1 OCO3HAHHOT'O BOCIPUATHS PsAla pacCMaTPUBAEMbIX BOIIPOCOB U 3a/1a4.
bonpmrass yacte Marepuana, COCTaBISIIOIIAA COAEPKAHUE NPHUKIAIHOIO Kypca,

COOTBETCTBYET TOCYJapCTBEHHOMY  0Opa3oBaTeIbHOMY  CTaHAAPTy  (PU3UUYECKOTO



oOpa3oBaHus Ha IPOGUIBLHOM YPOBHE, B CBSI3U, C YEM KYPC HE CTOJBKO PaCIIUPSET KPYyT
IPEeIMETHBIX 3HAHUH YJalluXcsl, CKOJBKO YIIIyOJIseT UX 3a CUeT YCUJICHUS HeMPEAMETHBIX

MHpOBOBSpeH‘{CCKOﬁ 151 MGTO,Z[OHOFquCKOﬁ KOMITIOHCHT COACPIKAHHA.

MeToabl U OpraHu3anMoOHHbIE POPMBI 00yUeHUST

JUist peanuzanuu 1efed U 3aJad JAHHOTO NPUKIAJHOTO Kypca MpeArnojaraercs
UCIIONB30BaTh cleAyioue (OpMbl 3aHITHIA: TPAKTHUKYMbl [0 PEIICHUIO 3ajad,
caMocCTosITeNIbHasE paboTa yJaluxcs, KOHCYJIbTalluu, 3a4eT. Ha 3aHATUSAX NpUMEHSIOTCS
KOJUIEKTUBHBIC U HHIUBUAYaTbHBIE ()OPMBI paOOTHI: MOCTAHOBKA, PEIICHUS U OOCYKICHHS
pelieHus 3aaad, TMOArOTOBKAa K €IWHOMY HAI[MOHAJbHOMY TECTHPOBAaHHUIO, TMOA00p U
cocTaBlieHHE 3ajady Ha Temy M T.1. [lpenmomaraercst Take BBINOJIHEHHE JIOMAIIHUX
3aJaHUN TI0 PEIICHUIO 3ajad. JlomuHaHTHOW ke (OpMOW ydeHHs AOJDKHA CTaTh
UCCIIEIOBATENbCKAsA JEATEIbHOCTh YUEHHKA, KOTOpas MOXKET ObITh peajn3oBaHa Kak Ha
3aHATHUAX B KJacce, TaK U B XOJ€ CaMOCTOSATENbHOM paboThl ywamuxcs. Bee 3ansaTus
JOJKHBI HOCUTbH MTPOOJIEMHBIN XapakTep U BKIIOYATh B C€0S1 CAMOCTOATENBbHYIO padoTy.

Mertonapl 00ydeHus, IPUMEHSIEMbIE B paMKax MPHUKIAAHOTO Kypca, MOTYT U JJOJIKHBI
OBITH TOCTATOYHO pa3HooOpa3HbIMU. [Ipekae Bcero 3To uccienoBarensckas paboTa caMux
yUaIuXxcsl, COCTaBJICHHE 0000IIAIOIINX TA0JIHII, a TAKKE MOATOTOBKA U 3alTUTa y4alTUMUCS
JITOPUTMOB pPEIlIeHUs 3a7a4. B 3aBUCUMOCTH OT MHIWBUIYAJIBHOTO TUTAHA YYUTEh JOJIKEH
npearaTh y4amuMmcsl TOATOTOBICHHBIA WM TIepedeHb 3a/ad pa3jindHOTO YpPOBHS
CJIOKHOCTH.

[ToMmuMoO HCClEIOBATENBCKOIO METOAA 11€JIeCO00Pa3HO MCIOJIb30BAHUE YACTHUYHO-
MOMCKOBOTO, TPOOJIEMHOTO H3JIOKEHHUS, a B OTICNBHBIX CIydasx HWH(HOPMAIMOHHO-
wuttocTpatuBHoro. Ilocnennuit MeTo MpUMEHSETCS B TOM Cilydae, KOrJa y ydaluxcs

OTCYTCTBYCT 68,38,, IMO3BOJIAIOIIAsA UCIIOJIBb30BATE NPOAYKTHUBHBIC METOLI.

CpeacrBa 00yueHus
OCHOBHBIMH cpeacTBaMu 06yquH>1 IMIPpHU U3YUCHHUH IIPUKIIATHOT'O KypCa ABJIAIOTCA:

. duznyueckure MpuOOpPHI.
. ['padrueckue wimocTpauu (CXeMbl, YepTEXH, TPadUKH).
. JlnnakTndeckue MaTepuaibl.

. VYyeOHuku GpU3MKU A CTAPUINX KIACCOB CPEAHEN IIKOJIBI.



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

Opranuszanus caMOCTOATEIbHON PadoThI

CamocTosTenbpHast paboTa IMpeanoiaraeT co3laHue JUAAKTHUECKOTO KOMILJIEKCa 3a-
Jla4, pEUIEHHBIX CaMOCTOSITEIbHO Ha OCHOBE MCIIOJIb30BaHMsI KOHKPETHBIX 3aKOHOB (hU3H-
YEeCKUX TEOpHil, (PyHIaMEHTaNbHbBIX (PU3HMUECKUX 3aKOHOB, METOAOJIOTUYECKUX PUHIUIIOB
bu3MKH, a TaK)kKe METOJIOB SKCIIEPUMEHTAIIbHOM, TEOPETUUIECKON M BBIYHCIUTEIBHON (PH-
3UKH W3 pa3IMYHbIX COOPHUKOB 33/au ¢ OpUEHTaluel Ha npoduiIbHOEe 00pa3oBaHue yda-
IIUXCSL.

OxupaemMbIMHU pe3yibTaTaMH 3aAHATHI ABJISIIOTCH:

. pacipeHe 3HaHUi 00 OCHOBHBIX aIrOpUTMaXxX PEIIeHUs 3a1a4, Pa3InuHbIX
METO/IaxX NMpUeMax perieHus 3a/1ay;

. Pa3BUTHE MO3HABATEIbHBIX HUHTEPECOB, NHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTE Ha OCHOBE OMbITA CAMOCTOATEIBHOIO MPUOOPETEHUSI HOBBIX 3HAHMIA,
aHaJK3a ¥ OLIEHKU HOBOW MH(OpMaUK;

. CO3HATEJIbHOE CaMOOIIPEIETICHUE YUEHUKA OTHOCUTENBHO POQUIIS
JajgbHenIero o0y4eHus uiv npohecCUOHaIbHON JIeITeIbHOCTH;

. NOJTyYEHHUE MPECTABICHUHN O PO (PU3UKU B TO3HAHUH MUPA, PU3UUECKUX U
MaTEMaTUYECKUX METO/IaX UCCIIEI0BAHMUS.

TpeOoBaHus K YPOBHIO OCBOCHUS COJACPKAHMS Kypca:

VYyammecs 1071KHbl YMeTh!

- aHaJU3UpOBaTh (PU3UUECKOE SIBICHHUE;

- IIPOrOBapHUBaTh BCIyX PELICHMUE;

- aHaJM3HUPOBATh NOJIYYECHHBIN OTBET;

- KJIacCU(PUIMPOBATH MPEAJIOKEHHYIO 3a7a4y;

- COCTaBJATh NPOCTEHIINX 3a1a4H;

- TIOCJIEIOBATEIBHO BBIMOIHATH U MPOTOBAPUBATH ATAIlbl PELICHUS 3a/1a4u
CpEIHEN TPYIHOCTH,

- BBIOMPATH pAIMOHANBHBIN CITOCOO PEIICHUS 3a1a4H;

- pemarb KOMOMHUPOBAHHBIE 33]1a4H;

- BJIAJICTDb pAa3JIM9YHbBIMH METOJAaMU PCIICHUS 3ada4: aAHAJIUTUYICCKUM,



rpaduuecKuM, SKCIEPUMEHTAIbHBIM U T.11.;

BJIAICTb METOJaMU CAMOKOHTPOJIA 1 CAMOOICHKN



Cooeporcanue Kypca

10 -11 kmaccel

dusnueckasn 3agava. Knaccunpuxanus 3agaq
(49)
Uro Takoe ¢usmyeckas 3amava. CocraB pusnyeckoit 3anaun. Gusudeckas teopus u
pelieHue 3a7a4. 3HaYeHHE 3a/1a4 B O0YUCHUH U KU3HU.
Knaccuduxkanus pusmdeckux 3aaad no TpedOBaHUIO, COJEPKAHUIO, CIIOCO0Y 3a/laHus
u pemieHus. [IpuMepsl 3a1a4 Bcex BUAOB.
Cocrapnenue puzndeckux 3a1a4d. OCHOBHbIE TpEOOBaHUS K COCTaBIIeHHIO 3a1a4. Crio-

COOBI ¥ TEXHHUKA COCTABJICHMS 3ajJa4. HpI/IMepBI 3aJa4 BCCX BHIOB.

IIpaBwia u npuemMbl pemieHUss PU3NYECKUX 32024
(6 1)

OO1ume TpeboBaHus NMPU pelIeHNH GU3NUECKUX 3a]ad. JTallbl pelieHnus GU3nIeCcKon
3anaun. PaboTa ¢ TekcToM 3amaun. AHanu3 (pU3NUECKOro SIBIECHUS; POPMYIUPOBKA UJIEH
peuieHus (IJ1aH peuieHus). BeinonHenue miana pemenus 3aaadd. Yuciaosoi pacuer. Hc-
M0JIb30BAaHUE BBIYMCIUTEILHON TEXHUKH JIJIs1 PaCUE€TOB. AHAJIU3 PEUICHUS U €r0 3HAUYCHHUE.
Odopmienue pemieHus.

TunuyHble HETOCTATKU MPU PELIEHUU U O(POPMIIEHUH pellieHnus PU3NUECKOM 3aauH.
N3ydyeHue npuMepoB perieHus 3anad. Pa3nuyHble IpueMbl U CIOCOObI peUIeHUs: ajro-
PUTMBI, aHAJIOTUH, TeOMETpUUYECKUe pueMbl. MeTos pa3MepHocTeil, rpaduyeckue pere-

HHUA U T. AO.

JAnHaMuKa U cTaTUKA
(8 1)

KoopanHaTtHblii MeTO pelIeHus 3aaay 10 MexaHuke. PenreHue 3a1a4 Ha OCHOBHBIE
3aKOHBI IMHAMUKH: HbIOTOHA, 3aKOHBI JJIs1 CUJI TATOTEHUSI, YIIPYTOCTH, TPEHUS, COITPOTUB-
neHud. Pemenue 3a1a4 Ha IBUKEHHUE MaTepUAIbHON TOYKH, CHCTEMBI TOUEK, TBEPJIOTO TEA
Mo ICHCTBUEM HECKOJIbKUX CHII.

3agauu Ha ONpe/ieNIeHUe XapaKTEePUCTUK PABHOBECHS (PU3MUECKUX CUCTEM.



33[[3‘-11/1 Ha IMPUHOXIT OTHOCUTCIIbBHOCTH: KWHCMATUICCKUC U TUHAMUYICCKHNEC XapaKTC-
PUCTHUKH ABUXCHUA TCJIA B PA3HBIX HHCPIHAJIBHBIX CUCTEMAX OTCUCTA.

HOI[60p, COCTAaBJICHUC U PCIICHUC 110 HHTCPCCaM PA3JIMYHBIX CHOKCTHBIX 3a1a4: 3aHU-
MAaTCJIbHBIX, OKCIICPUMCHTAJIbHBIX C OBITOBBIM COACPIKAaHNECM, C TCXHUYCCKHUM U KPaCBCAUC-
CKHM COACPKaHUECM, BOCHHO-TCXHUYCCKHUM COACPKAHUCM.

BKCKprI/II/I C IICJIBIO 0T6opa JaHHBIX AJIsI COCTABJIICHHS 3a/1a4.

3aKoHBI COXpaHeHus!
(8 1)

Knaccuduxkanus 3aga4 no MexaHuke: pelieHue 3ajiad CpeCTBAMU KUHEMATUKU, -
HaMHUKH, C TIOMOILBIO 3aKOHOB, COXPAHEHHS.

3aJauM Ha 3aKOH COXPaHCHUSI UMITYJIbCA U PEaKTUBHOE JIBUKEHUE. 3a/1a4M Ha OIpeie-
JieHue pabOThl U MOIIIHOCTH. 3aJ]a4M Ha 3aKOH COXPAHECHHUS U MPEBPAIICHUS MEXaHUYECKOU
DHEPIUH.

Pemenue 3a1a4 HecKoabkUMH criocobamu. CocTaBiieHUE 3a]1a4 Ha 33JJaHHbIE OOBEKTHI
WM SIBJICHHS. B3auMornpoBepka pemaeMbix 3a/1a4. 3HAKOMCTBO € IPUMEPAMU PEILICHHUS 3a-
Jla4 TI0 MEXaHUKE PECIyOIMKAHCKUX U MEKTYHAPOIHBIX OJIUMITUA].

KoHcTpyKTOpCKHE 3a1a4u U 3aa41 HA ITPOEKTHI: MOJAENb aKCEIEPOMETPA, MOAEID Ma-
arHuKa DyKo, MOJIENIb KPOHIITEMHA, MOJENb YLK C IPOTUBOOTKATHBIM YCTPOMCTBOM,
MPOEKTHI CAMOJABUKYIIIUXCS TEJICKEK, MPOEKThI YCTPOUCTB JIsl HAOIIOICHUSI HEBECOMOCTH,

MOJIEJIb aBTOKOJIE0ATEIHLHOI CUCTEMBI.

CTpoeHue M CBOMCTBA ra30B, JKMIAKOCTEH U TBEPABIX TeJl
(6 1)

KauecTBeHHbIE 3a/1aud HA OCHOBHBIE TOJOXKEHHUS U OCHOBHOE YPaBHEHHUE MOJIEKY-
nsipHo-kuHeTndeckor Teopun (MKT). 3anaun Ha onucaHue MOBEJEHUS UJI€AILHOTO rasa:
ocHoBHOE ypaBHeHne MKT, onpenenenne CKOpoCcTH MOJIEKYJ, XapaAKTEPUCTUKU COCTOSTHHS
ra3za B MU30IPOLIECCAX.

3agauM Ha CBOMCTBA MapoOB: UCIOJIL30BaHUE YpaBHEHUs MeHieneeBa — Kianeiipona,
XapaKTEPUCTUKA KPUTUUECKOTO COCTOSIHUS. 3aJa4yv Ha OMHCAHUE SBJICHUM MOBEPXHOCT-

HOTO CJI04, pa60Ta CHJI TOBEPXHOCTHOI'O HATSXKCHHSA, KAITWJIJIAPHBIC ABJICHUA, N30BITOYHOE



JABJICHHE B MBUIbHBIX IMY3bIPAX. 3aJ]a4U HA OMPEICICHUE XapaKTEPUCTUK BIIA)KHOCTU BO3-
ayxa.
3ajaun Ha OMpeeIeHNE XapaKTepUCTUK TBEPAOIro Tesa: aOCOMOTHOE U OTHOCUTEIb-
HO€ Y/UIMHEHHE, TETNIOBOE PACUIMPEHHE, 3aac MPOYHOCTH, CUJIa YIPYTOCTH.
KauecTBeHHbBIE M KOJTMYECTBEHHBIC 33/1a4M. Y CTHBIN JUAJOT MIPU PEIICHUN KaueCTBEH-

HBIX 3a1a4. rpa(i)I/I‘ICCKI/IG " SKCIICPUMCHTAJIBHBIC 3aa491, 3a1a41 OBITOBOTO COACPIKAHUA.

OCHOBBI TEPMOTUHAMHUKH
(6 9)

KomOuHupoBaHHbIE 3a/1a4M HA TIEPBBIN 3aKOH TEPMOJMHAMUKHU. 3a/lauyl Ha TEIJIOBBIC
JIBUTATEIH.

OKcKypcHsl € 1enbio cOopa JaHHBIX JUIsl COCTABIEHUS 3a/1a4.

KoHcTpyKTOpCKUE 3aa4M 1 33J]a4d Ha IPOEKThI: MOJIENb Fa30BOTO TEPMOMETPA; MO-
JIEJIb MPEIOXPAHUTENBHOTO KJIallaHa Ha OMPEAECIEHHOE TaBJIICHUE; IPOEKThI UCIIOIb30BaHUS
ra30BBIX MPOIECCOB JJIs MOJaYM CUTHAJIOB; MOJIEb TEIIOBOM MAIIMHbBI, MPOEKThI MPAKTHU-

YCCKOI'0 OIpCACICHUA paanyCa TOHKHUX KaIITUJIJIAPOB.

DJIEKTPUYECKOE U MATHUTHOE MOJIs1
(5 1)

XapakTepHuCTUKa pelIeHns 3a1a4 paszesna: o01ee u pa3Hoe, IPUMEPBI U IPUEMBI pe-
LICHUS.

3ajaun pa3HbIX BUJIOB HA ONMKMCAHUE 3JIEKTPUUYECKOTO IMOJISI PA3JINYHBIMU CPEICTBAMM:
3aKOHAaMH COXpPaHEHMS 3apsiaa v 3aKOHOM KyJtoHa, CHIIOBBIMHU JINHUSIMH, HAITPSKEHHOCTBHIO,
Pa3HOCTBIO ITIOTEHLIUAIIOB, SJHEPTUEN. Pelienue 3aa4 Ha ONMCaHue CUCTEM KOHIEHCATOPOB.

3agauM pa3HbIX BUJIOB HA ONMCAHUE MAarHUTHOIO MOJI TOKA U €ro IEUCTBUSA: MarHUT-
Has MHAYKIUS 1 MATHUTHBIN ITOTOK, cHJia AMrepa u cuia JlopeHua.

Pemenre KayeCTBEHHBIX DKCIEPUMEHTAIBHBIX 337a4 C HCIIOIb30BAaHUEM JJIEKTPO-

MeTpa, MarHUTHOTO 30Ha U APYyroro o00py10BaHus.

IHocTOSAHHBIN JJIEKTPUYECKHHA TOK B Pa3/IMYHBIX Cpeaax

(9 1)



3agauu Ha pa3IMYHbIC TPUEMBI PACUETa COMPOTUBIICHUS CIIOKHBIX JIEKTPUUECKHX I1e-
nei. 3aaun pa3HbIX BUJIOB «a OMKHCAHUE YIEKTPUUECKUX LIETeH MOCTOSHHOTO AJIEKTpUYe-
CKOTr'0 TOKa C OMOIIbIO 3akoHa OMa JJIsl 3aMKHYTOM LienH, 3akoHa [xoyns — Jlenna, 3a-
KOHOB IOCJIEI0BATEIbHOIO U MapajuieIbHOro coenHeHnd. O3HaKOMJIEHUE C MpaBUIaMU
Kupxroda npu pemenuu 3aaad. [loctaHoBka u penieHne GpoHTAIbHBIX SKCIIEPUMEHTAIb-
HBIX 33]1a4 Ha OIpeieJIeHUe MoKa3aHui NpruOOpOB MPU U3MEHEHUH COTIPOTUBIICHUS TE€X UITU
WHBIX YYaCTKOB IIEIH, HA OMpPEJEICHUE COMPOTUBIECHUN YYaCTKOB LIeNH U T. 1. Pemienue
3a/71a4 Ha pacueT ydacTka uenu, umeromeit 3/C.

3ajaun Ha ONMCAHUE MOCTOSHHOTO JIEKTPUYECKOIO TOKA B JIEKTPOJIUTAX, BAKYYME,
raszax, MoJIylpOBOJHUKAX: XapaKTePUCTHUKA HOCUTENEH, XapaKTEPUCTUKA KOHKPETHBIX SIB-
neHuid u ap. KauecTBeHHbIE, SKCIEPUMEHTAIIbHbBIC, 3aHUMATENIbHBIEC 33/1a4, 3aa4H C TE€X-
HUYECKUM COJEepKaHuEM, KOMOMHUPOBAHHBIE 3a/1auH.

KoHcTpyKTOpCKHME 3a4a4 Ha MPOEKThI: YCTAaHOBKA ISl HATPEBAHMS KUJKOCTH Ha 3a-
JAHHYIO TEMIIEPATypPy, MOJIENIb ABTOMAaTUYECKOTO YCTPOMCTBA C 3JIIEKTPOMArHUTHBIM pEle,
MPOEKTHI K MOJIEN OCBEIIICHUS, BBIMPSIMUTEb U YCUIIUTENh Ha MOJYIPOBOIHUKAX, MOJICTU

HN3MCPHUTCIIbHBIX HpI/I60p0B, MOACIN «YCPHOI'O AINNKaA».

DJIEKTPOMATHUTHBIEC KOJIe0aHUS U BOJIHBI
(14 9)

3agauy pa3HbIX BUJIOB HA OINMCAHUE SIBJICHUS DJEKTPOMATHUTHOW MHAYKIHMH: 3aKOH
AJIIEKTPOMArHUTHOM MHIYKLIWH, PABUIIO JIEHIIa, HNHIYKTUBHOCTb.

3aza4y Ha IEPEMEHHBIN DJIEKTPUUECKUI TOK: XapaKTEPUCTUKN IEPEMEHHOIO JJIEKTPH-
YECKOI0 TOKA, JIEKTPUUYECKHE MAIlIMHbI, TpaHC(HopMaTop.

3aja4n Ha ONMCAHUE PA3JIUYHBIX CBOMCTB AJIEKTPOMATHUTHBIX BOJH: CKOPOCTh, OTpa-
KEHUe, MpeoMiieHue, uHTepdepenuns, uPpakuus, noaspusanus. 3aJauu 1Mo reoMeTpHu-
YECKOM OMTHKE: 3epKaia, ontudeckue cxembl. Kinaccuduxanus 3amgad mo CTO u nmpumepsr
UX PELICHMUS.

3agauu Ha ONPENEIICHHE ONTHUYECKOM CXEMBI, COAEPIKAIIEUCST B «UEPHOM SILIUKEN:
KOHCTPYMPOBAHHUE, IIPUEMBI U IPUMEPHI perieHus. [ pyIrnoBoe u KOJIIIEKTUBHOE PEIICHUE

HKCIIEPUMEHTAIBHBIX 337]a4 C MCIOJIb30BaHUEM oOcIuIorpada, 3ByKOBOIO TI'€HepaTopa,



TpaHcopmaTtopa, KOMIUIEKTa MPUOOPOB sl U3yYEHUS] CBOMCTB AJIEKTPOMArHUTHBIX BOJIH,
AIIEKTPOU3MEPUTEIBHBIX TPUOOPOB.

DKCKypcHs C LIETbI0 cOOpa JaHHBIX JIJIsl COCTaBJICHUS 3a/1a4.

KoHcTpyKTOpCKHE 330241 M 3a1a41 HA IPOEKTHI: INIOCKUM KOHIEHCATOP 3aJaHHOU EM-
KOCTH, F€HEPaTOphl pa3INYHbIX KOoJeOaHuM, mpubop A U3MEPEHHs] OCBELIEHHOCTH, MO-

ACJIb IICPCaAaAun JICKTPOSHCPIUU U OP.

Oo6o0maroniee 3aHATHE M0 METOAAaM U IpUEéMaM pemenns pusnyecKux 3aagaq + pe-

3epB BpeMeHH 2 yaca



Ka.neﬂzlapno — TEMATHIECCKOC IIJIAHUPOBAHUEC

10 kaace
Ne Tema 3ansaTust Koua-Bo | lara
n/n 4acoB
Beenenmne (1 yac)
1 Ousznyeckas 3aaaya. Knaccudukanus 3anay. [IpaBuia u npuemsl perie- 1
HUSL PU3MUECKUX 33]1a4.
Kunemaruka (4 yaca)
2 | OCHOBHBIE 3aKOHBI U OHITHUSI KHHEMATHKHU. 1
3 | Pemenue pacueTHbIX U rpadUyeCcKuX 3a/1a4 HA pABHOMEPHOE JBUKECHHE. 1
4 | Peunienue 3a/1a4 Ha paBHOYCKOPEHHOE JBUYKCHHUE. 1
5 | /IBuxkeHue 1o okpyxHocTH. Pemienue 3aaau. 1
JMHamMuKka U cTaTuKa (6 yacoB)
Koopaunatsslii MeTOA penieHus 3a1ad 1o MexaHuke. Pemenue 3agad Ha
6 | OCHOBHBIE 3aKOHBI TMHAMHUKU: HbIOTOHA, 3aKOHBI 7151 CUJT TATOTEHUS, 1
YOPYTOCTH, TPEHUSI, CONPOTHBIICHHUS.
7 Pewenue 3anau Ha ABIKCHUE MaTepuaibHON TOUYKH, CHCTEMBI TOUYEK, TBEP- 1
JIOTO TeJa MO JEHCTBUEM HECKOIbKUX CHJL.
8 3amaun Ha ompeeNieHUEe XapaKTEPUCTUK paBHOBECHS (PU3UUECKHX CH- 1
CTEM.
3aayu Ha TPUHLUI OTHOCUTEIbHOCTH: KUHEMATUYECKUE U IMHAMUYE-
9 | ckue XapakTepUCTUKU ABUKEHUS T€Ja B pa3HbIX HHEPLIUAIbHBIX CHCTE- 1
Max OTCUeTa.
10 | IToxGop, cocTaBieHUE U pelIeHUe 3a/1a4y 0 UHTEpecaM. 1
11 | 3amaum EI'D 1
3akonbl coxpanenus (7 yacos)
12 Krnaccudukanus 3aad no MexaHuke: pelieHue 3ajad CpeICTBaMu KuHe- 1
MAaTHKH, TMHAMHUKH, C TOMOLIBIO 3aKOHOB COXPAHEHUS.
13 | 3ajaum Ha 3aKOH COXpaHEHMsI UMITYJIbCA U PEAaKTHUBHOE JABH)KECHHUE. 1
14 | 3agauu Ha omnpejiesieHUue paboThl U MOLTHOCTH. 1
15 3a/iauM Ha 3aKOH COXPaHEHUS U MpeBpallleHus] MEXaHU4eCcKoH sHepruu. Pe- 1
IIEHUE 33/1a4 HECKOJIBKUMU CIIOCOOaMH.
16 CocraBnieHue 3a/1a4 Ha 3aJlaHHbIe 00BbEKTHI UJTH siBJIEHUS. B3aumonposepka 1
pelaeMbIX 3a1a4.
17 3HAKOMCTBO C IPUMEPAaMU PEIIECHHUS 3a/1a4 0 MEXaHUKE PECITyOINKaHCKUX 1
Y MEXIYHAPOJHBIX OJMMITHAA]L.
18 | 3amaum EI'D 1
CTpoeHue ¥ CBOMCTBA I'a30B, dKMIKOCTEH U TBEPALIX TeJ (S 4acoB)
19 KauecTBeHHBIE 3a1aul Ha OCHOBHBIE ITOJIOXKEHHUSI U OCHOBHOE YpaBHEHHE 1
MoJieKyJsipHO-KuHeTHaeckoi Teopun (MKT).
3azaun Ha ONMCaHME MOBEICHMS MI€ATbHOIO ra3a: OCHOBHOE YPaBHEHHE
20 | MKT, omnpenenenne CKOPOCTH MOJIEKYJ, XapaKTEPUCTUKU COCTOSIHUS ra3za 1
B M30IIpOLECCaX.
21 3ajaum Ha CBOMCTBa MapoB: MCIOJIb30BaHWE ypaBHEHUS MeHaeneeBa— 1
Kianeiipona, XxapakTepucTuka KpUTHYECKOTO COCTOSIHHUSI.
3aaun Ha ONpeIeNIeHNE XapaKTEPUCTUK TBEPOTO Tea: abCOJIIOTHOE U OT-
22 | HOCUTENIBHOE Y/UIMHEHHUE, TEIIOBOE PaCIIUpEHHE, 3aac MPOYHOCTH, Cujla 1
YIPYTOCTH.
23 KauecTBeHHbIE M KOJTMYECTBEHHBIE 3a1aul. ['paduueckue u 3KcrepuMeH- 1

TaJIbHBIC 3aJ1a4H, 337191 OBITOBOTO COACPIKAHUS.




OCHOBBI TEPMOAMHAMMKH (4 yaca)

24 | KomMOuHUpOBaHHbIE 33/1a4 HA MEPBBINA 3aKOH TEPMOANHAMUKH. 1
25 | 3ajauu Ha TEIUIOBBIC JBUTATEIH. 1
26 | KoHCTpyKTOpCKME 3a]a4M M 33JJa4H Ha POEKTHI: 1
27 | 3apmaum EI'D 1
JJieKTpHYecKoe 1oJie (4 yaca)
28 XapakTepucTuKa pelleHus 3aJad paszzena: odiee U pasHoe, MPUMEPHI U 1
MIPUEMBI PEIICHUSI.
3aiayn pa3HbIX BUJOB Ha OMHCAHUE AJIEKTPUYECKOTO OISl Pa3iIMuHbIMU
29 | cpencTBamu: 3aKOHAMM COXpaHEHUs 3apsiaa u 3akoHoM Kynona, cuinoBsiMu 1
JUHUSIMU, HANIPSKEHHOCTBIO.
30 3ajaud pa3HBIX BUJOB Ha OMUCAHUE DNEKTPUECKOTO MOJIA PasTHIHBIMH 1
CPEICTBAMU: Pa3HOCTHIO MMOTEHIIUAJIOB, SHEPTUEH.
31 | Pemenue 3a/1a4y Ha ONMKMCAHKUE CUCTEM KOHJICHCATOPOB. 1
IloCcTOSIHHBII 3JIEKTPHYECKHI TOK B Pa3JINYHbIX cpeaax (4 yaca)
32 3amaun Ha PasIMiHbIE NPUEMBI PACYETa CONPOTUBICHHS CIIOKHBIX JJIEK- 1
TPUYECKHX I[CTICH.
Pemenue 3amau Ha pacuet yvactka mnenu, umeromieit JIC. [loctanoBka u
33 | pemienue GpOHTANBHBIX SKCIIEPUMEHTANBHBIX 33a4 Ha OMpeJesieHue Mo- 1
Ka3aHuil mpubOpOB.
34 3ajaun Ha OMUCAaHUE TOCTOSTHHOTO JIEKTPUYECKOTO TOKA B SJIEKTPOJIUTAX, 1
BaKyyMe, ra3ax, MoJIylnpoBOJIHUKAX.
11 knacce
Ne Tema 3aHsaATHA Koa-Bo | laTa
n/n 4acoB
MarsutHoe noJie (2 yaca)
3ajaur pa3HbIX BUIOB Ha OMIMCAHUE MarHUTHOTO TOJIsI TOKA U €T0 JACHCTBUS
1 | HA MPOBOJHMK C TOKOM: MarHUTHasi UHAYKLHSI U MarHUTHBIN MOTOK, cUja 1
Awmnepa.
5 3ajaur pa3HbIX BUIOB HA OMMCAHUE MAarHUTHOTO T0JIsI TOKA U €T0 ACHCTBUA 1
Ha JIBYOKYIIHiCS 3apsia: cuna JlopeHua.
DJIEKTPOMATHUTHBIE K0JIeOaHWs U BOJHBI (14 yacoB)
3ajaun pa3HbIX BUJOB Ha OMHCAHUE SIBJICHUS AJIEKTPOMATrHUTHON MHIYK-
3 | uMM: 3aKOH SJEKTPOMArHUTHOW HMHIYKLWH, NMpaBuio JIeHIa, WHIYKTHB- 1
HOCTb.
4 3ajaun Ha MEPEMEHHBIN AIEKTPUUECKUN TOK: XapaKTEPUCTUKH MEPEMEH- 1
HOT'O JIEKTPUYECKOTO TOKa.
5 3aaun Ha TEPEMEHHBIA SJEKTPUUYECKUA TOK: AJIEKTPHUYECKUE MAITUHBI, 1
TpaHchopmarop.
3ajaun Ha OMMCAHWE PA3IMYHBIX CBOMCTB JIEKTPOMArHUTHBIX BOJIH: CKO-
6 | pocTh, OTpaxkeHue, mpejaoMieHune, nHTepdepeH s, TudpaKIus, MOoISIPHU- 1
3anusl.
3ajaun Ha ONMUCAHUE PA3JIMYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: CKO-
pOCThb, OTpaKeHUe, NMpeoMiIeHne, HHTephepeHIns, AUPPAKIU, TOIIPH- 1
3aIusl.
8 | 3agaum Mo reoMeTpUYECKON ONTHUKE: 3epKaJia, ONTHIYECKUE CXEMBI. 1
9 | 3ajaun o reoMETPUUECKOM ONTHKE: 3epKajia, ONTUYECKHE CXEMBI. 1




10 | 3amaym no reoMeTpUUECKOM ONTUKE: 3€pKajia, ONTUYECKUE CXEMBI. 1
11 | Knaccudukanus 3anad no CTO u npuMepbl UX perieHusl. 1
12 | Knaccudukanus 3agad no CTO u mpuMepsl UX pelieHusl. 1
13 3ajaun Ha ONpeIesICHUE ONTUYECKON CXEMBI, COACpPIKaIIEHCs B «IEPHOM 1
SIUKE»: KOHCTPYUPOBAHKE, TPUEMBI M IIPUMEPHI PEIICHHSL.
14 | Dkckypewus ¢ 1enblo coopa TaHHBIX IS COCTaBJICHUS 3aJ1a4. 1
15 ['pynnoBoe M KOJJIEKTUBHOE PEIICHHE HKCIIEPUMEHTAIBHBIX 33]la4y C HC- 1
M0JIb30BaHUEM MPHUOOPOB.
16 dusnyeckas oIuUMITHAAA. 1
Mexanunka (7 yacoB)
17 | O6mume MeTo bl pEIICHMS 3a1a4 0 KHHEMATHKE. 1
18 | 3agaum Ha OCHOBHBIE 3aKOHBI AUHAMHUKHU. 1
19 | 3agaym HA NPUHIMIT OTHOCUTEIBLHOCTH. 1
20 | 3ajaun HA 3aKOH COXPAHEHMS UMITYJIbCA. 1
21 | 3agauu Ha 3aKOH COXpPaHEHUS SHEPTUU. 1
22 | 3amauyu Ha ONIPE/ICIICHUE XapaKTEPUCTHK PAaBHOBECHS (PU3HYCCKUX CHCTEM. 1
23 | MexaHuka KHIKOCTEMH. 1
MoJekyaspHas ¢dbusuka. TepmoauaamMuka. (6 yacon)
24 | 3ajmadu Ha omMCaHUE MOBEICHUS UACaIbHOTO rasa. 1
25 | 3ajmauu Ha CBOICTBA MapoB. 1
26 | 3ajaum Ha onpeeTIeHUE XapaKTEePUCTUK BIAKHOCTH BO3/IyXa. 1
27 | 3agauu Ha NEepBbIM 3aKOH TEPMOJIUHAMUKH. 1
28 | 3agaud Ha TEILIOBBIE IBUTATENH. 1
29 | 3ajaun Ha ypaBHEHHE TEIUIOBOTO OajaHca.
JIeKTPHUIECTBO. (5 9acoB)
30 3ajaun pa3HbIX BUJIOB Ha OMHCAHHUE AJICKTPUUYECKOTO MO Pa3ITudHbIMU 1
CpeJICTBaMH.
31 | O6mias xapakTepuCTHKa pelIeHus 3a/1a4 10 YJIEKTPOCTATHKE. 1
30 3azv[atm Ha IPUEMBI pacu€Ta COMPOTUBIICHUS CIOKHBIX AJIEKTPUIECKUX I1e- 1
e,
33 | Bamaum Ha pacuér yuactka nenu, nmeromeit JJ1C. 1
34 | 3ajaum Ha onKMCaHUE NOCTOSSHHOTO TOKA B Pa3JIMYHBIX CpPeIax. 1
35 O0oo0maoIee 3aHsaTHE. 1
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