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1. HosicHuTEILHASA 3aNIHCKA
Ipeamer: pusuka
Kmace: 10 - 11
Bcero yacoB Ha n3yuyeHue nporpammbi: 68
KoandecTBo 9acoB B Hegeaio: 1
PabGouass mporpamma BHeypouHOTO Kypca mno (usuke « Puszmka B 3amayax

COCTaBJICHA Ha OCHOBC

o «lIporpammbl 3nekTUBHBIX KypcoB. Pusuka. 9-11 kmaccel. [IpodunbHoe
oOydeHnuey, coctaButenb: B.A. KopoBus, - «/Ipoda», 2007 r.

® aBTOpCKOHl mporpammbl «Metoabl pemieHus (usmdyeckux 3agau». B.A.

Opios, 10.A. Caypos, - M.: lIpoda, 2005 r.

Jlns peanuzanyy MporpamMMbl MCHOJB30BaHO yueOHoe mocodue: B.A. Opiios,

I0.A. CaypoB «lIpaktuka pemenus ¢usnyeckux 3amad. 10-11 kmacce», -

«Benrtana-I'pad», 2010 r.

Kypc paccuuman na 2 2o0a ooyuenus

Ieau 2JIeKTUBHOI0 Kypca:

1. pa3BuTHE  TIO3HABATEIBHBIX  WHTEPECOB, HWHTCIUICKTYaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEH B MpoIecce pelieHus QU3HYECKHX 33134 |
CaMOCTOSATEILHOTO IPUOOPETEHHSI HOBBIX 3HAHUN;

2. COBEPIIECHCTBOBAHME MOJTYYECHHBIX B OCHOBHOM KypC€ 3HAHUI M YMEHU;

3. (dopmupoBaHHE TPEICTABUTENCH O TMOCTAHOBKE, KiIaccUpUKAIIiA,
IpreMax U METOJIaX pemieHus (Pu3ndecKux 3aaad;

4. mpuMeHATHh 3HaHWS MO (u3uKe I OOBSICHEHUS SIBICHUW TPUPOJIBI,
CBOWCTB BEIIECTBA, PEIICHUS (PU3NYECKUX 3a/1ad, CaMOCTOSATEIHLHOTO
npuoOpeTeHnsT ©  ONEHKM HOBOW  WHpoOpMamuu  (PU3AYECKOTO

COJIep KaHUSI.


http://festival.1september.ru/authors/102-867-101/

Jagaum Kypca:

1. yrnyGnenue u cucreMaTu3anus 3HAHUN yJaIuxcs;
2. YyCBOGHHE yJallUMHUCS OOIINX aITOPUTMOB PEIICHUS 3a/1a4;

3. OBJIaJICHHE OCHOBHBIMHU METOJaMU pPEIICHUs 3a1a4.
2. O0mas xapaKkTepucTHKA Kypca

[Iponecc pemieHus 3amad CIyKUT OJHUM U3 CPEIICTB OBJIAJACHUS CUCTEMOM
HAyYHBIX 3HAHUU IO TOMY WJIU MHOMY YyueOHOMY mpeameTry. OcoOeHHO Benuka
€ro poJib npu 00ydeHuu GU3MKe, e 3a/1a41 BHICTYNAIOT ICHCTBEHHBIM CPEJICTBOM
dbopmMupoBaHusi OCHOBOMOJAraromux GU3NYECKUX 3HaHUN U yMeHui. B miporecce
pemieHuss oOydarIiuecs OBJAJEBAOT METOJaMU HUCCIEAOBAHUS Pa3IMYHBIX
SIBJIEHUM TPUPOJIbI, 3HAKOMSTCS C HOBBIMM HPOTPECCUBHBIMU HUJIESIMU U
B3IJIIIaMH, C OTKPBITUSMH OTE€YECTBEHHBIX YYEHBIX, C JOCTHXKECHHUSIMH
OTEUYECTBEHHOMN HayKH U TEXHUKH, C HOBBIMU Mpodeccusimu.

[IporpaMmma BHEYpPOUHOIO Kypca OPHUEHTHUPYET YUYUTENs Ha JanbHeHiiee
COBEPIIEHCTBOBAHHUE YK€ YCBOEHHBIX OOYyYaloIMMHUCA 3HAHUW W yMmMeHH#. J{ms
ATOrO BCS MpOrpamMma JEIUTCs Ha HECKOJIBKO pa3fesoB. B mporpaMme BblAEIIECHBI
OCHOBHBIE pa3fenbl IKOJIBHOTO Kypca (DM3MKH, B Havalle U3yUYEHHUS KOTOPBIX C
yUYalIUMUCS TIOBTOPSIOTCS. OCHOBHBIEC 3aKOHBI M ()OpMYJIbI TaHHOTO paszaena. llpu
nmoadope 3aaad Mo KaKIOMY paslielly MOXHO HCIOJb30BaTh BBIYHCIUTEILHEIC,
KaueCTBEHHbIE, TpaduuecKkue, SKCIIePUMEHTAIbHBIC 3a1a4H.

B Hauvasie u3ydeHus Kypca HAaeTCA IABA YPOKa, LEIbK) KOTOPBIX SIBISETCS
3HAKOMCTBO YYaIIUXCS C MOHSATHEM «3a/1auay, WX KiacCU(pUKAINEH U OCHOBHBIMU
cnocobamu pemieHusi. bonplioe 3HaueHHWE JAaeTCs  ANrOPUTMY, KOTOPBIM
(dbopMHUpYET MBICTUTENBHBIE OTEpPAIlMU: aHAJU3 YCIIOBUS 33/1a4H, JOTajKa, IPOSKT
pelIeHus, BbIIBU)KEHUE TUIIOTE3bI (PEILIEHHE), BBIBO/I.

B 10 xkmacce mnpu pemeHud 3agad  oco00O€ BHHUMaHUE YAENSIETCS
MOCJIEIOBATEIILHOCTH JNEUCTBUM, aHAIIN3Y ¢dbuznyecKoro SIBJICHHS,

IIPpOroBapuBaHrIO BCJIYX PCIICHHA, aHAIIN3Y IIOJIYYCHHOI'O OTBCTA. Ecnu B nHaugame



paszena s WUTIOCTPALMKM HUCTIONB3YIOTCA 3a/1adyd U3 MEXaHUKH, MOJEKYJISAPHON
(u3HMKYU, 3NEKTPOJMHAMUKH, TO B JAJbHEHUIIEM pEIIAlOTCs 3aJauyd U3 pa3JiesioB
Kypca ¢pusuku 11 knacca.

[Ipu moBTOpeHUH 00O0OLIAIOTCSA, CUCTEMATU3UPYIOTCA KaK TEOPETUUYECKUM
Marepuall, TaKk U NPUEMbl pEUICHUs 3a/1ad, NPUHUMAIOTCS BO BHHMAaHHUE LEIH
MOBTOPEHUS MPU MOJITOTOBKE K €JMHOMY I'OCYIapCTBEHHOMY 3K3aMEHY.

[Ipu pemenun 3agady 1O  MEXaHWKE, MOJIEKYJSpHOW  (u3uKe,
ANEKTPOAMHAMUKE TJABHOE BHHUMaHHME oOOpaimiaercs Ha (QopMUpOBaHHE YMEHHM
pemiarh 3a/1a4d, Ha HAKOIUIEHHUE OIbITa pEeLIECHUs 3a/1a4y Pa3IMYHON TPYAHOCTH.

B koHue wu3yueHus OcCHOBHBIX TeM («KuHeMaTuka H JAMHAMHKAY,
«MonexynspHas ¢uznka», «JNEKTPOJUHAMUKAY) MPOBOIATCS UTOTOBBIE 3aHATHS
B (opMe mNpoBEepOUYHBIX pPAOOT, 3aJaHUs KOTOPBIX COCTAaBJICHbI Ha OCHOBE
oTKpbITEIX 0a3 EI'D no ¢usuke yactu «B» u wactu «C». PaboThl paccunuTansl Ha
1Ba yaca, cogepxkar ot 5 1o 10 3amau, aBa BapuanTta. [locne n3ydyeHus HeGOIBIINX
TeM («3akoHbl coxpaHeHus. [uapocratuka», «OCHOBBI TEPMOJMHAMHKNY,
«BonHOBbIE M KBaHTOBBIE CBOWCTBA CBETa») MPOBOIATCS 3aHATHS B (dopme
TecTOoBOM paboTel Ha 1 yac, comepskamieit 3aganus u3 EI'D (dactb «A» U 4acTh
«B»).

Ipunuunsl oTO0pPa coepKkaHUA U OPraHU3aLMU Y4eOHOI0 MaTepuasia

o COOTBETCTBHE COJIEP’KaHUA 3a7a4 YPOBHIO KJIacCHYECKOW (PHU3MKH,
BBIIEPKABIIMX IPOBEPKY BPEMEHEM, a TAK)KE YPOBHIO Pa3BUTUS COBPEMEHHOM
(Gu3MKHU, C BO3MOXKHOCTBIO IOCTPOCHHS B IMpOLECCe peHieHHus (U3HUECKUX HU
MaTeMaTUYeCKUX MOJEJIEH U3y4aeMbIX OOBEKTOB C PpA3IMYHONW CTENEHBIO
JEeTAIA3alii, PpeaJu3yeMoil Ha OCHOBE NPUMEHEHHUS: KOHKPETHBIX 3aKOHOB
duznuecknx TEOpUi, byHIaMEHTATBHBIX buzmuecKnx 3aKOHOB,
METOJOJIOTUYECKUX MPUHLIMIOB (PU3UKH, a TaK)K€ METOJOB SKCIIEPUMEHTAIbHOH,
TEOPETUYECKON M BBIUMCIUTEIIBHON (DU3UKH;

. COOTBETCTBHE  colepXaHUs U (QopM  MpeAbsSBICHHUS  3a1ay
TpeOOBaHUAM IOCYAapPCTBEHHBIX IPOrpamMM 1o (PU3HUKE;

o BO3MOKHOCTb OOY4YEHHMS aHaJIU3y YCIOBHH 3KCIEPUMEHTAIBHO
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HaO0JI01aeMBbIX SIBJICHUH, pacCMAaTPUBAEMbIX B 33/1a4¢€;

o BO3MOXXHOCTh (OPMHPOBaHUS TOCPEACTBOM COAEpKaHUSA 3aJad U
METO/IOB HX PEIIeHHs HAy4YHOr0 MHPOBO33PEHHUS M HAYYHOTO MOAXO0Aa K
M3YYEHUIO SIBJICHUN MPUPOIbI, IEKBATHBIX CTHIIIO MBILIUICHHS, B paMKax KOTOPOTro
MOKET OBITh pelleHa 3a7aua;

o KU3HEHHBIX CUTyalluil U pa3BUTHUS HAYYHOT'O MUPOBO33PEHUS.

IIpennaraemslii Kypc OpUEHTUPOBaH Ha KOMMYHUKaTUBHBIN
UCCJIEIOBATEIbCKUA MOAXOA B OOyYeHMHM, B KOTOPOM IPOCIEKUBAIOTCS
CJIEIYIOIINE dTalbl CYObEKTHON NEATENbHOCTH YYAIUXCS U YUUTENs: COBMECTHOE
TBOPUECTBO YYMUTENSI W YyYallUXcd MO CO3JaHHI0 (PU3nYecKod mpoOieMHON
CUTyallUM WM JAESITEIbHOCTH IO MoAOOpYy LMKIA 3a/1ay M0 U3ydyaeMol TeMe —
aHaNMM3 HaWJIEHHOM TpOoOJIeMHOW cuTyanuu (3aayu) 4eTkoe (HOpMyITUpPOBAHHE
¢usznueckoi yactu mpoOJeMbl (3a7aud)  BBIIBIKEHHE THUIOTE3  pa3paboTka
Mojene  (pu3nyecKkux, MaTeMaTHMYECKHUX) IPOTHO3MPOBAHUE  pe3yJIbTaTOB
pa3BUTHUS BO BPEMEHHU SKCIIEPUMEHTAIBHO HAOJIOJaeMbIX SIBJICHUM IMpoBEpKa M
KOPPEKTUPOBKA TMIIOTE3 — HAXOXKJCHHUE PELIEHUI MpOBEpKa M aHaJIU3 peIIeHUi
— NPEUIOKEHUS 110 UCIOIb30BAHUIO MOJYUYEHHBIX PE3YyJbTaTOB JUIsl OCTAHOBKH
U pelIeHUs Apyrux npobiieM (3agad) 1Mo M3ydaeMon Teme, IO paHee U3y4YEHHBIM
TemMaM Kypca (QU3MKM, a TaKke [0 TeMaM JpyruxX IpeIMETOB

CCTCCTBCHHOHAYYHOI'O IMKJIa, OICHKA 3HAYCHUAI.

OOuue pekoMeHIAUN K IPOBEACHUIO 3aHATHIA

[Ipy wu3yueHnn Kypca MOTYT BO3HUKHYTh METOAMYECKHE CIIOXKHOCTH,
CBS3aHHBIC C TE€M, YTO 3HAHWA TO OOJNBIIMHCTBY pa3lieloB Kypca (U3MKUA Ha
YPOBHE OCHOBHOM IIKOJbI HEIOCTATOYHO Jii OCO3HAHHOTO BOCHPUSTUS psla
paccMaTpUBaeMbIX BOIIPOCOB U 3a/ad.

Bonpmass vacTe MaTepuasia, COCTaBJISIONIAs COJEpKAHUE MPHUKIATHOTO
Kypca, COOTBETCTBYET TOCYJapCTBEHHOMY 0OOpa3oBaTEIbHOMY  CTaHIApPTy
dusznueckoro obpazoBaHusi Ha NMPO(UIBHOM YpPOBHE, B CBSI3M, C Y€M KypC HeE

CTOJIBKO paclIupsieT KPyr NPeAMETHBIX 3HAHUN YUYalUXCsl, CKOJIbKO YriayOJseT ux



3a CUCT YCWIICHUSA HCIPCIAMCTHBIX MHpOBOBSpGH‘IGCKOfI nu MCTOI[OJ'IOFI/I‘-IGCKOI\/'I

KOMITIOHCHT COJCPIKaHUA.

MeToabl 4 OpraHu3anuoHHbIe GoOpMBbI 00yUCeHUSA

Jna  peammsanuu  ueyneM M 3aJad  JAHHOTO Kypca IIPEanoJiaraercs
UCIIOJIB30BaTh Clieayromue (OopMbl 3aHATUN: MPAKTUKYMbI IO PEIISHUIO 3aj1ad,
caMocCTosiTeIbHAsE paboTa ydammxcs, KOHCYJIbTaluu, 3ader. Ha 3aHsaTHsIX
MPUMEHSIOTCS KOJIJIEKTUBHBIC U WHAUBUIyaTbHBIE (OPMBI pabOThI: TOCTAaHOBKA,
pelieHus U 00CYXKJIeHUsI PEeIIeHus 3aj1ay, MOATOTOBKA K €JMHOMY HallMOHAIbHOMY
TECTUPOBAHUIO, MOJ00P W COCTABJICHHE 3ajad Ha TeMy u T.a. [Ipemamonaraercs
TaKX€ BBIOJHCHUE JIOMAIIHUX 33JIaHU MO pelIeHUIo 3a1a4d. J[oMUHAHTHOM ke
dbopmoil ydeHHS JOJKHA CTaTh KCCIEJAOBATENIbCKAsl JIESITEIBbHOCTh YYCHUKA,
KOTOpasi MOXKET OBbITh peajn30oBaHa KaK Ha 3aHATUSAX B Kjacce, TaK U B XOJIE
CaMOCTOSATEILHOM paboThl ydamuxcs. Bee 3aHATHSA JOMKHBI HOCUTH MPOOJIEMHBIH
XapaKTep U BKIIIOYATh B c€0Sl CAMOCTOSITENIbHYIO padoTy.

Mertonbl 00ydeHus1, TpUMEHsIEMbIE B paMKaX Kypca, MOTYT U JIOJDKHBI OBbITh
JI0OCTaTOYHO pa3HoOoOpa3HbIMU. [Ipexae Bcero 3To ucciemoBaTenbckas pabdbora
CaMHX YYaIllUXCs, COCTaBJIEHHE OO0OOIIAIOIIMX TaOJUIl, a TaK)Ke IOATOTOBKA H
3alIUMTa YYallMMUCS alfOPUTMOB pPELICHUS 3axad. B 3aBUCHUMOCTH  OT
VHIMBUJYaJbHOIO  IUIAHA  YYWUTENb  JOJDKEH  [peiarartb  y4alluMCs
MMOATOTOBJIEHHBIA UM IIEPEUCHB 3aa4 PA3JIMYHOIO YPOBHS CIIOXKHOCTH.

[ToMuMO ucCCIEnOBATENBCKOTO METOAA IEJIeCO00pa3HO HUCIOIb30BAHUE
YaCTHYHO-TIOMCKOBOTO, TPOOJIEMHOTO W3JI0KEHUSA, a B OTIACIBHBIX CIydasx
WH(OPMAITMOHHO-WILTIOCTpAaTUBHOTO. [locmennuit MeTox TpPUMEHSIETCS B TOM
ciy4ae, KOrjJa Yy YdYaluxcs OTCYTCTBYeT 0a3a, MO3BOJISIONIAs HMCIOJIb30BaTh

MNIPOAYKTUBHBIC MCTO/BI.



CpeacrBa o0yueHust

OCHOBHBIMU cpeacrBaMmu O6y‘—IeHI/I}I I[P U3YUYCHHH KypCa ABJIAIOTCA:

. duznyeckue NpudOpHI.

. I'paduyeckue wutoCTpaIuu (CXeMbl, YePTEKHU, TPAPUKH).
. JnnakTuyeckue MaTepuabl.

. YueOHuKM GU3UKH JIs1 CTAPUINX KJIACCOB CPETHEN MIKOJIBI.
. VYuebubie nocodus no Gusnke, COOPHUKHU 3a7ad.

Opranuszanus caMmoCTOATEIbHOM PadoThI

CamocrosiTenbHass paboTa NpeNIosiaraeT CoO3JaHHe  JUAAKTHYECKOrO
KOMIUIEKCA 3a/lad, PEMIEHHBIX CaMOCTOSITEbHO Ha OCHOBE MCIHOJIb30BaHUS
KOHKPETHBIX 3aKOHOB (PU3MYECKUX Teopui, (QyHIaMEHTAIBHBIX (PUHUECKUX
3aKOHOB, METOJIOJIOTUYECKUX TPUHIUMNOB (HU3MKH, a TaKkKEe METOJIOB
HKCIIEPUMEHTATBHOM, TEOPETUYECKON U BBIUUCITUTENBHON (DU3UKU U3 PA3TUYHBIX
COOPHUKOB 3aJ1ay C OpUEHTAIMeN Ha MpodHiIbHOE 00pa30BaHUE yUAIIUXCS.

OxugaeMbIMU pe3yJibTATAMHU 3AHATHI SIBJISIIOTCH:

. pacuipeHre 3HaH1i 00 OCHOBHBIX allTOPUTMAX pelieHus 3aj1ad,
Pa3IMYHBIX METO/IaX MMPUEMaX PEUICHUS 3a/aY;

. pa3BUTHE MMO3HABATEIbHBIX HUHTEPECOB, NHTEIJIEKTYaJIbHbIX U
TBOPUYECKHX CITIOCOOHOCTEH Ha OCHOBE OTBITA CAMOCTOATENLHOTO MPUOOPETEHUS
HOBBIX 3HAHWM, aHANTN3a U OIIEHKU HOBOM MH(OpMAIINH;

. CO3HATEJIBHOE CaMOOTIpe/IeIeHIE YICHUKAa OTHOCUTEIHHO PO
JanbHEHIero o0y4eHus uin npodecCuoHaIbHON NeATEeIbHOCTH;

. MOJIYYEeHHE MPEACTABICHUHN O poiu (U3UKHU B MIO3ZHAHUU MUPA,

(1)I/IBI/II-IGCKI/IX H MaTCMAaTHYCCKHUX MCTOAaX NCCIICOO0OBaHHA.



TpeOoBaHus1 K yPOBHIO OCBOCHUS COAEPKAHMA Kypca:

VYyamuecs 101KHb YMETh!

- aHaJIM3UpPOBATh (PU3NYECKOE SBIICHUE;

- NIPOrOBAapHBAaTh BCIYX PELICHUE;

- aHAJIU3UPOBATH MOJYYECHHBIN OTBET;

- KJIaccu(UUIMPOBATH MPENTIOKEHHYIO 3a/1a4y;

- COCTaBJIATh NPOCTEUIINX 3a7a4H;

- TOCJENOBATEIBHO BBINOJIHATH U IPOrOBApUBATh ATAIlbl PELICHUS 3a/1a4n
CpeaHEeN TPYAHOCTH;

- BbIOMpaTh palMOHANIbHBIN CIOCO0 pelIeHus 3a/1a4u;

- pemiatb KOMOMHUPOBAHHBIC 33/1a4H;

- BJIaJIETh PA3JIMYHBIMM METOJIAMH PEIICHUS 3a/1a4: AHAJIUTUYECKUM,
rpaduuecKkum, SKCIEPUMEHTAIBHBIM U T.J1.;

BJIaACTh MCTOAAMHU CAMOKOHTPOJIA U CaMOOICHKHA



3. Conep:xaHue Kypca

10 -11 xmaccel

dusuyeckas 3aaaya.
Kaaccnduxanus 3agau
(4 9)

Uro Takoe ¢usnueckas 3agada. CoctaB ¢usznueckoi 3anauu. duzmueckas
TEOpHs U pellieHHe 3a7a4. 3HaUeHHe 3a/1a4 B 00y4eHUH U KU3HU.

Knaccudukanus ¢pusnueckux 3anay mo TpeOOBaHUIO, COACPKAHUIO, CIIOCOOY
3aanud u peuieHus. [Ipumepsl 3a1a4 Bcex BUIOB.

CocraBnenue ¢uznueckux 3amad. OCHOBHbIE TPEOOBAHHS K COCTaBICHUIO

3aaad. CriocoObl ¥ TEXHHKA COCTaBJICHUS 3agad. HpI/IMCpBI 3a1a4 BCCX BUIAOB.

IIpaBuia u npueMbl peuieHUus1 PU3NYECKUX 3a1a4
(6 1)

OO6mue TpeOOBaHUS TpU peHIeHUMH (U3UYECKUX 3ajad. IJTanbl perIeHUs
¢usnueckoit 3amaun. Paborta ¢ TekcToM 3amaun. AHanu3 (PU3UYECKOTO SIBJICHUS,
dbopMynupoBKa uaeu * pemieHus (MaH penieHus). BoionHeHne TiaHa penieHus
3agauyn. YwucioBorl pacder. lcronb3oBaHWE BBIYMCIWTEIBHOM TEXHUKH IS
pacdeToB. AHaJIU3 pelieHus u ero 3HadeHue. OdopmiieHne pereHus.

Tunudnaple HEAOCTATKY MPHU PEIICHUUA U OPOPMIICHUU pelieHusT (HU3NIECKO
3amaun. M3yueHue mpuMepoB pemieHus 3anad. PasnuyHbie mpHeMbl U CIOCOOBI
pELICHUS:  AJITOPUTMBI,  AHAJOTUM, TIEOMETpUYECKHMe  npueMbl. Meroa

pa3MepHOCTe|, rpaduIecKue PeIieHus U T. 1.

J/InHaMuKa ¥ cTaTHKA
(8 1)
KoopauHnaTtHelli mMeTon pemieHus 3ajad no MexaHuke. Pemienue 3agay Ha
OCHOBHBIE 3aKOHBI TUHAMUKHU: HbIOTOHA, 3aKOHBI ISl CUJI TATOTECHUS, YIIPYTOCTH,
TpEeHUs, CONpPOTUBIICHUs. PenieHue 3agady Ha JBUKCHUE MATEPUAIBHOW TOYKH,

CUCTCMBbI TOYCK, TBCPAOI'O TCJIA 110 HeﬁCTBHCM HCCKOJIBKHX CHIJI.



3aauu Ha ONpeeIeHHE XapaKTEPUCTUK PaBHOBECHS (PU3HMUECKUX CUCTEM.

3aayu Ha MPUHUUI OTHOCHTEIBHOCTH: KUHEMATUYECKUE U JIMHAMUYECKHE
XAapaKTEPUCTUKH JIBHXKCHHSI TeJla B Pa3HbIX HHEPLUAIbHBIX CUCTEMAX OTCUETA.

[lonOop, cocraBiieHWEe W pEUIEHUE [0 HMHTEpPEcaM pas3JIMYHBIX CHOKETHBIX
3a/lay: 3aHUMATENIbHBIX, SKCHEPUMEHTAJIBHBIX C OBITOBBIM COJEPKAHHEM, C
TEXHUYECKUM M KpaeBEAYECKHMM  COJEpKaHUEM,  BOCHHO-TEXHUYECKUM
COJEPIKAHUEM.

9KCKprI/II/I C OCJIBIO 0T60pa JaHHBIX OJI COCTAaBJICHUA 3a1a4.

3aKOHBI COXpaHEHUS
(8 )

Knaccudpukanus 3amady 1o MeEXaHUKE: peIIeHHWEe 3ajJad  CpelCcTBaMH
KMHEMAaTUKH, TUHAMUKH, C TIOMOIIbIO 3aKOHOB, COXPAHCHHUS.

3ajaun Ha 3aKOH COXPaHEHUS UMITYJIbCAa U PEAKTUBHOE JIBHKEHUE. 3a/laud Ha
ompeesieHne paboThl U MOITHOCTH. 3aJa4i Ha 3aKOH COXPaHEHUs U MPEBpaISHUS
MEXaHUUYECKOU SHEPTHUHU.

Pemrenne 3amad HeckonbkuMHU criocooamu. CocTaBiaeHUe 3a7a4d Ha 3aJaHHBIE
00OBEKTHl WM SBIEHUS. B3auMompoBepka pemraeMbIX 3ajad. 3HAKOMCTBO C
nIpuMepaMy PEIICHHS 3a7a4 110 MEXaHUKE PECIyOJIMKAaHCKUX U MEXKIyHAPOIHBIX
OJIMMITHA].

KoHcTpykTOpckue 3amaun W 3aayd Ha MPOEKTHI: MOJCIbL aKCeIepoOMETpa,
MoJiesib  MadaTHuUKa @Dyko, MojAedb  KpOHINTEHHA, MOAEAb IYIIKH C
MPOTUBOOTKATHBIM YCTPONUCTBOM, MPOEKTHI CAMOJIBMKYIIIUXCS TEJICKEK, MPOCKTHI

YCTPOMCTB sl HAOIIOEHNS HEBECOMOCTH, MOJICIIh AaBTOKOJICOATEIIBHOM CHCTEMBI.

CTpoeHne U CBOIICTBA ra30B, dKUIAKOCTEN M TBEPABIX TeJl
(6 1)
KauecTBeHHbIE 3amaul Ha OCHOBHBIE MOJIOKEHHS U OCHOBHOE YPaBHEHHUE
MonekyisipHo-kuHeTnueckoi teopun (MKT). 3agaun Ha omnucaHue MOBEICHUS
UJICAUTBHOTO Ta3a: ocHOBHOe ypaBHeHMe MKT, ompenenenne CKOpoCTH MOJIEKYII,

XapaKTCPUCTHUKH COCTOAHMA I'a3a B U30IIPOLICCCAX.
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3amayn Ha CBOWCTBA MapoB: MCIOJb30BAaHUE YypaBHEHUs MeHjaeneeBa —
Knanelipona, xapakTepUCTHKa KPUTHUYECKOIO COCTOSIHMS. 3aJlayd Ha OINHMCAHHE
ABJIICHUA TIOBEPXHOCTHOTO CJ0s; padoTa CHJI TOBEPXHOCTHOI'O HATSIKEHUS,
KaNWUISIPHbIE SIBJICHUS, U30BITOYHOE NABJIEHUE B MBUIbHBIX IMYy3bIpSX. 3aJaud Ha
OTpEJIEICHUE XapaKTEPUCTHUK BIAKHOCTU BO3/1yXa.

3aayn Ha ONpENEJICHUE XApaKTEPUCTHK TBEPAOro Teya: abCONIOTHOE U
OTHOCHUTEJIbHOE YHJIMHEHHE, TEeIUIOBOE pacUIMpeHHe, 3amnac MNpPOYHOCTH, CHIIa
yIPYTroCTH.

KadecTBeHHbIE M KOJMYECTBEHHBIE 3a/1auyd. YCTHBIM AMAJIOT MpPU pEUICHUHU
KayecTBEHHbIX 3ajay. ['paduueckne u >3KCHEpUMEHTAJbHBIE 3aJaud, 3a7a4u

OBITOBOT'O COJICPKAHUS.

OcCHOBBI TEpMOAMHAMMKH
(6 1)

KomOuHMpoBaHHbIE 3aaud HA NEPBBIA 3aKOH TEPMOJMHAMHUKHU. 3aJayd Ha
TEIUIOBBIE IBUTATEIIH.

DKCKypcHsl € LIEeIbI0 cOOpa TaHHBIX JUJIsl COCTaBICHHUS 3a/1a4.

KoHcTpykTopckue 3amaum M 3aJauyd  Ha TPOEKTHI: MOJENIb TIa30BOr0
TEPMOMETPA; MOJENb MIPEIOXPAHUTEIBLHOTO KJlallaHa Ha OIpE/IeJICHHOE /1aBJICHUE;
IPOEKThl HCHOJIb30BAaHUS Ta30BBIX MPOLIECCOB JIs MOJAud CHUTHAJIOB; MOJENb
TEIUIOBOM MAIIIMHBI; MPOEKTHl MPAKTUYECKOTO ONPEIENICHUsT paauyca TOHKUX

KAl POB.

DJIeKTpUYeCKOe U MATHUTHOE MOJIS
(5w
XapaKkTepuCTUKA pElIeHUs 3aJad pasjena: olllee W pa3sHoe, MPUMEPHl U
MIPUEMBI PELICHUSI.
3amaun pa3HbBIX BUJOB HA OMUCAHHUE DJIEKTPUUECKOTO TMOJISI PA3TUYHBIMU
CpeACTBAaMU: 3aKOHAMU COXpaHEHUs 3apsana u 3akoHoM KysoHa, CHIOBBIMHU
JUHUSMU, HAMPSXKEHHOCTHIO, Pa3HOCTHIO MOTEHIIMANIOB, SHEprueil. Pemienne 3agau

Ha OIMMCAaHHC CUCTEM KOHACHCATOPOB.

11



3agauu pa3HbIX BUJIOB HA OMMCAHUE MAarHUTHOTO IOJSl TOKA U €r0 ACHUCTBUSA:
MAarHuTHas UHAYKIUS U MarHUTHBIA NOTOK, cuiia Amriepa u cunia Jlopenna.
Pemienne kadyeCTBEHHBIX HKCHEPUMEHTAIBHBIX 33Ja4 C HCMOJb30BAHUEM

AJIEKTPOMETPA, MATHUTHOI'O 30HAA U JPYroro o0opynoBaHusl.

ITocTOSIHHBIN YJIEKTPUYECKUH TOK B Pa3JIMYHBIX Cpeaax
(9 9)

3agaun  Ha pa3IMYHbIE TMPUEMBbI pacyeTa COMNPOTUBJIEHUS CIOXKHBIX
IJEKTPUYECKUX 1IEeTIeH. 3a/1aud pa3HbIX BUJIOB «a ONMMCAHUE BJIEKTPUUYECKUX LIeTeH
MOCTOSIHHOTO DJJICKTPUYECKOr0 TOKa C IMOMOIIbI0 3akoHa Oma [jisi 3aMKHYTOM
uenu, 3akoHa Jxoynss — JleHna, 3aKOHOB MOCJI€IOBATEILHOIO U MapaieIbHOTO
coenuHeHuid. O3HakomiieHWE C TipaBujiamMu Kupxroda npu pemieHun 3ajad.
[ToctanoBka u pemieHre (QPOHTAIBHBIX AKCIEPUMEHTAJIBHBIX 3ajady  Ha
ompeNieNIieHne TOKa3aHU MPUOOPOB MPH H3MEHEHUHU COMPOTHBICHHUS TEX WU
VMHBIX YYAaCTKOB IIEMH, HA OIPEACIIEHUE COMPOTUBICHUM YYaCTKOB LENU U T. .
Pemienue 3a1au Ha pacueT yyactka uenu, umeromeit J1C.

3aayn Ha OINUCAHWE TMOCTOSHHOTO JJIEKTPUYECKOrO TOKa B AJIEKTPOJIMUTAX,
BAKYYME€, ra3ax, MOJYNPOBOAHUKAX: XapaKTCPUCTUKA HOCUTEIICH, XapaKTEPUCTUKA
KOHKPETHBIX sIBIICHUU U JIp. KauecTBEeHHbIE, SKCIIEPUMEHTAIIBHBIE, 3aHUMATEIIbHBIC
3a/1a4d, 3a7]a9M C TEXHUUYECKUM COJIep)KaHuEeM, KOMOMHUPOBAHHBIC 3aJ1auH.

KoHcTpykTOpckne 3amaum  Ha MPOEKTHI: YCTAHOBKA ISl HArpeBaHUs
KUJKOCTH Ha 3aJlaHHYI0 TEMIEPATypy, MOJEJb aBTOMATHYECKOrO YCTPOMCTBA C
3JICKTPOMATHUTHBIM pEJI€, MPOCKThl W MOJEIA OCBEIICHHS, BBIIPIMUTENb U
YCUJIUTENIb Ha TMOJIYNIPOBOJHHMKAX, MOJCIU HU3MEPUTEIBHBIX MPUOOPOB, MOJIEIIH

CUYCPHOIO ALIUKA).

:‘)HCKTpOMaFHHTHLIe KO0JIe0aHUsI U BOJIHBI

(14 4)
3ajaun pa3HBIX BUJOB HA OMHMCAHUE SBICHUS AJICKTPOMArHUTHON WMHIYKIIUH:

3aKOH BHCKTpOMaFHHTHOﬁ HHAYKIOHWHA, IIPABUIIO J'IeHua, HNHAYKTUBHOCTD.
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3aayu Ha MEPEMEHHbIN AIEKTPUYECKHM TOK: XapaKTEPUCTUKU MEPEMEHHOTO
AIEKTPUYECKOr0 TOKA, ANEKTPUUECKUE MAIINHbI, TPAaHCPOPMATOP.

3aayd  Ha ONHMCAHUE PA3NMYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH:
CKOPOCTh, OTPXKECHHE, MPEIOMIICHUE, UHTepPEepeHITUs, TUPPaKIIKS, TOTIPU3aLIHSL.
3aayn MO TEOMETPUYECKON ONTHKE: 3epKana, OnTH4eckue cxembl. Kiaccu-
¢ukanus 3aga4 no CTO u npumepsl UX peuieHusl.

3aayn Ha OIpeAeNIeHHE ONTHUYECKOW CXEMbl, COJIEpKalIehCs B «UEepHOM
AIMKE»: KOHCTPYMpPOBAaHME, TPUEMbl M MPUMEPHI pelieHus. [pynmnoBoe u
KOJUIEKTUBHOE  pEUICHUE HKCIEPUMEHTANbHBIX 3aJad C  HCHOJIb30BAHUEM
ocuuuiorpaga, 3ByKOBOrO IeHepaTropa, TpaHc(opmaTopa, KOMIUIEKTa MpHOOpOB
JUIS W3Y4YEHHUS CBOWCTB JJIEKTPOMArHUTHBIX BOJIH, DJEKTPOU3MEPUTEIBHBIX
npuOOpOB.

DKCKypcus ¢ 1eNbio cO0pa TaHHBIX JUIsl COCTABICHUS 3a/1ay.

KoHcTpykTOpckue 3agauum M 3aJayd Ha MPOEKTHI: IUIOCKUI KOHAEHCATOP
3aJlaHHON €MKOCTH, T€HEPaTOPhl Pa3IMYHBIX KOoJeOaHuid, mpubop ISl U3MEPEHHUS

OCBCHICHHOCTHU, MOACJIb IICPCAAYN IJICKTPOIHCPIUU U JP.
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Ka.ﬂeﬂnapﬂo — TEMAaTUYIE€CKO€ IJIAHUPOBAHHUE

10 xaacce
Ne Tema 3aHsaATHSA Koua-Bo | lara
n/n 4acoB
BBenenmne (1 yac)
1 duznyeckas 3a7ay4a. 1
Krnaccudukanus 3amad. [IpaBmia u npueMsl perieHus GU3NIecKux 3a1ad.
Kunemaruka (4 yaca)
2 | OCHOBHEIC 3aKOHBI U ITOHITUS KHHEMATUKU. 1
3 | Pemenue pacueTHbIX U rpaduuecKux 3a/1a4 Ha paBHOMEPHOE JIBUKECHHE. 1
4 | Pemenue 3aja4 Ha paBHOYCKOPEHHOE JBHKEHUE. 1
5 | /IBmxeHue 1o okpykHOCTH. Pemenne 3agau. 1
JluHamMuka u craTuka (6 yacoB)
KoopaunaTtHbIli METO pelieHus 3a1a4d 0 MexaHuke. Pemenue 3agad Ha
6 | OCHOBHBIC 3aKOHBI JUHAMHKH: HbI0TOHA, 3aKOHBI JIJIS1 CUJT TATOTEHHS, 1
YOPYTOCTH, TPEHUS, COTIPOTUBIICHUS.
7 Pemenne 3amau Ha JBWKEHHE MaTePHUATbHON TOYKH, CHCTEMBI TOYEK, 1
TBEPJIOTO TeJa MO/ IeWCTBUEM HECKOIBKHUX CHIIL.
5 3anaun Ha OMpeNeleHHe XapaKTePUCTHK PaBHOBECHS (PU3MUYECKHUX 1
CHCTEM.
3agaun  HA TPUHIUI OTHOCHUTEIBHOCTH: KHHEMaTU4YeCKUe |
9 | AMHAMHUYECKUE  XApAaKTEPUCTUKW  JBIXKEHUA  Tejda B Pa3HbIX 1
WHEPIMATbHBIX CUCTEMAaX OTCYETA.
10 [ToxOop, cocTaBieHe U pellIeHue 3a1a4 10 UHTEPECaM. 1
11 dusnueckas oTUMITHAAA. 1
3akonbl coxpanenus (7 4yacoB)
19 Knaccudukanus 3amad mo MexaHWKe: pelieHHE 3a7ad CPEICTBAMH 1
KUHEMAaTUKH, TMHAMUKH, C TOMONIHIO 3aKOHOB COXPaHEHMUSI.
13 | 3agauym Ha 3aKOH COXpAHEHUS UMITYJIbCA U PEAKTUBHOE JIBUKEHUE. 1
14 | 3amaym Ha onpeeseHre padboThl U MOIITHOCTH. 1
15 3agaud Ha 3aKOH COXPAHEHUS U MPEBPAILCHUS MEXaHUUYECKOW SHEPTHH. 1
Pemenne 3aga4 HECKOJIBKUMH CTIIOCOOAMMU.
16 CocraBiieHne 3agad  Ha  3a7aHHbIE  OOBEKTHI  WJIM  SIBJICHHS. 1
B3aumonpoBepka pelraembix 3aaad.
17 3HAaKOMCTBO €  IpUMEpaMHM  PEIICHHs  3aJad [0  MEXaHUKe 1
pecnyOIMKaHCKUX U MEXIYHAPOIHBIX OJIUMITHA].
18 dusnyeckas oJIMMIIMAIA. 1
CTpoeHue U CBOIMCTBA ra30B, JKHIKOCTEH M TBEPIBIX TeJa (5 yacoB)
19 KauecTtBeHHble 3371aul HA OCHOBHBIE TOJIOKEHHSI U OCHOBHOE ypaBHEHHE 1
MOJIeKYIsipHO-KuHeTn4eckoi Teopuu (MKT).
3ajauu Ha ONMMCAHUE MOBEJICHUS UJICATBHOTO Tr'a3a: OCHOBHOE ypaBHEHHUE
20 | MKT, onpenenenne CKOPOCTU MOJIEKYI, XapaKTEPUCTUKU COCTOSIHUS rasza 1
B M30MPOIECCaX.
21 3amauu Ha CBOMCTBA MapoB: UCIOJIb30BAaHUE ypaBHEHUs MeHeneeBa— 1
KianeiipoHa, xapakTepucTuKa KpUTHYECKOTO COCTOSIHUSL.
3ajmauyn  Ha  ONpEAENICHHE XapaKTEPUCTHUK TBEPJAOTO  Teja:
22 | aOCOMOTHOE U OTHOCUTENBHOE YIUTHHEHHE, TETJIOBOE PACIIUPEHHE, 3amac 1
MIPOYHOCTH, CHJIA YIIPYTOCTH.
23 KauecTBeHHBIE W KOJNMYECTBEHHBbIE 3amaud. | paduueckue u 1

OKCIICPUMCHTAJIbHBIC 3a0a49U, 3a1a4n OBITOBOTO COACPIKAHUS.
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OCHOBBI TEPMOJIMHAMUKH (4 yaca)

24 KomOuHupoBaHHbIE 3a/1a41 Ha NEPBBIH 3aKOH TEPMOIMHAMUKH. 1

25 3ajaun Ha TEIJIOBBIC IBUTATEIIH. 1

26 KoHcTpykTopckue 3a1aun U 3a1a4u Ha IPOEKTHI: 1

27 Pusnyeckas OJUMIIAAIA. 1

JyiekTpHYecKoe moJie (4 yaca)

28 XapakTepucTUKa pelleHHus 3a7ad pasjena: oluee u  pasHoe, 1

MIPUMEPHI U IPUEMBI PEIICHUSI.
3agaun  pa3HbIX BUJOB HA ONHCAHUE JJICKTPUYECKOTO IO

29 | pa3nMYHBIMH CpPEICTBAMH: 3aKOHAMU COXPAHEHMs 3apsijia U 3aKOHOM 1
Kynona, csioBEIMU THHUSIMU, HAIPSHKEHHOCTHIO.

30 3agaun  pa3HbIX BUJIOB Ha OIMHCAHUE DNEKTPHIECKOTO  NOJIA 1
Pa3IUYHBIMU CPEJICTBAMH: Pa3HOCTHIO MOTCHITUAJIOB, SHEPTUEH.

31 Pemenue 3aga4 Ha onvcaHWe CUCTEM KOHJIEHCATOPOB. 1

IocTosiHHBI 3JIEKTPUYECKHIi TOK B Pa3JIMYHbIX cpenax (4 yaca)

30 3agaun Ha PasIMHbIE NPUEMbl PACUETA CONPOTHBIICHUS CIIOKHBIX 1

AIEKTPUIECCKUX IICTICH.
Pemrenne 3amau Ha pacuer ywactka nenu, wumeromen OJIC.

33 | [locTtanoBka u pemieHne (PPOHTATBHBIX AKCIIEPUMEHTAIBHBIX 3a7ad Ha 1
onpejiesieHue NoKa3aHUi MpruoopoB.

34 3amauyn  Ha OMNHCAHWE TIOCTOSIHHOTO DJJEKTPUYECKOTO TOKa B 1

OJICKTPOJIMTAaX, BAKYYME, Ira3ax, MnmoJIylipoOBOAHHUKAaX.
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Ka.ﬂeﬂnapﬂo — TEMaTUHYI€CKO€ IJIAHUPOBAHHUE

11 xacce
Ne Tema 3aHaATHA Koua-Bo | /laTta
n/n 4acoB
MarnutHoe 1noJie (2 yaca)
3ajaun pa3HbIX BUJIOB HA OMHCAHUE MArHUTHOTO TIOJIA TOKa M €ro
1 | melicTBuMA HA MPOBOJAHUK C TOKOM: MAarHUTHAasi MHIYKUIHMS U MarHUTHBII 1
MOTOK, CHJIa AMIiepa.
2 3ajaun pa3HbIX BHJIOB HA OMHCAHWE MArHUTHOTO TOJIS TOKA U €ro 1
JIEMCTBUA Ha ABWKYIIMIICS 3apsa: cuna JlopeHna.
DJIEKTPOMATrHUTHBIE KoJ1e0anus M BOJIHbI (14 yacoB)
3amaun pa3HBIX BUIOB Ha OIMHMCAHHWE SIBICHUS JIEKTPOMArHUTHOM
3 WHAYKIMU: 3aKOH JJEKTPOMArHUTHOM WHAYKUWH, TmpaBwio JleHia, 1
WHTYKTUBHOCTb.
4 3ajaun Ha IIEPEMEHHBIM DIIEKTPUYECKHM TOK: XapaKTEPUCTUKH 1
MIEPEMEHHOTO AJIEKTPUIECKOTO TOKA.
5 3agaun Ha TIEPEMEHHBIA DIIEKTPUYECKUH TOK: JIIEKTPUYECKHE 1
MaIllUHbI, TpaHchopmaTop.
3ajauun Ha OMNHMCAHWE PA3JIUYHBIX CBONCTB 3JEKTPOMAarHUTHBIX BOJIH:
6, 7 | cCKOpOCTb, OTpakKeHHE, MpeJoMIIeHUEe, UHTeppepeHlus, aUpaKius, 2
MOJISIPU3ALHUSL.
8,9, | 3amaun Mo reoMEeTPUIECKON ONTHUKE: 3epKaja, ONTHYECKUE CXEMBI. 3
10
11, Knaccudukanus 3agad no CTO u npuMepsl UX pelIeHus.. 5
12
13 3anauu Ha OIpEAeNIEHUE ONTUYECKOM CXEMBbl, COACPHKAIICICS B «4EPHOM 1
SIIIMKEY: KOHCTPYUPOBAHUE, IPUEMbI U IPUMEPBI PELLICHHUS.
14 DKCKYpPCHS C IeNIbI0 cOOpa JaHHBIX /I COCTABIICHUS 3a/1a4. 1
15 ['pynnoBoe n KOJIJIEKTUBHOE pEUICHUE HKCIIEPUMEHTAIbHBIX 3aa4 C 1
WCIO0JIb30BaHHEM TPUOOPOB.
16 dusnyeckas oJIMMIIMAIA. 1
Mexanuka (7 yacoB)
17 | OGmue MeToIbl pelIeHus 3a/1a4 10 KHHEMaTHKE. 1
18 | 3amaum Ha OCHOBHBIE 3aKOHBI TUHAMUKH. 1
19 | 3amaun Ha OPUHIMI OTHOCUTEIBLHOCTH. 1
20 | 3agaum Ha 3aKOH COXPaHEHUS UMITYJIbCA. 1
21 | 3agauu Ha 3aKOH COXPAHEHUS YHEPIHH. 1
29 3amaun Ha OMNpeAeNieHHe XapaKTepUCTHUK paBHOBECHS (DU3MUECKUX 1
CUCTEM.
23 | MexaHuKa KUJIKOCTEN. 1
MouekyasipHas ¢pusuka. Tepmoannamuka. (6 yacon)
24 | 3ajauyu Ha omMCcaHUE NOBEACHMS UACATBHOIO rasa. 1
25 | 3agaum Ha CBOMCTBA ApPOB. 1
26 | 3agauu Ha OIIpe/IENIeHUE XapaKTEPUCTUK BJIAXKHOCTH BO3JyXa. 1
27 | 3agauu Ha NEpBbII 3aKOH TEPMOJIUHAMUKU. 1
28 | 3ajaum Ha TEIJIOBBIE JBUTATEINH. 1
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29 | 3ajaun Ha ypaBHEHME TEIIOBOTO bajaHca.
DJIEKTPUYECTBO. (S 4acoB)
30 33,[[3“11/1 Pa3HbBIX BHAO0OB HAa OIMMCAHUC JJICKTPUYCCKOI'0O IOJIA pa3jIMdHbIMU 1
CpeACTBaMH.
31 | O6uias xapakTepuCTHKA PEIICHUs 3a/1a4 10 SJIEKTPOCTATHKE. 1
32 3aﬂa‘in Ha NPUEMBI pacu€ra COIPOTUBIICHUS CIIOXKHBIX DIECKTPUYECKUX 1
HETeH.
33 | Bagaum Ha pacuér yuactka nenu, nmeromei J/1C. 1
34 | 3agauu Ha ONMCaHUE MOCTOSIHHOTO TOKA B pa3JM4HbIX Cpejax. 1
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