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IMosicuuTeILHAS 3aIMCKA

Pabouass mporpamma 3J€KTUBHOrO Kypca mo Qusuke «Meroabl pemeHus (U3nYecKux
3a/la4» COCTaBlieHA Ha OCHOBE aBTOPCKOW mporpamMmbl «MeTonbl perieHus GU3NYECKUX 3a71au».
B.A. Opios, I0.A. Caypos, - M.: Jlpocda, 2017 r.

Jlyist peanu3anuu MporpaMMbl UCIONIb30BaHO yueOHoe mocobue: B.A. Opnos, FO.A. Caypos
«IIpakTuka pemenus puzndeckux 3agad. 10-11 kmaccey, - «Benrana-I'pad», 2018 T.

Lenu anexmusHnozo Kypca:

- pa3BUTHE I03HABATEIbHBIX HHTEPECOB, MHTEUIEKTYAJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH B
nporiecce pemeHus: GU3NIEeCKuX 3a/1a4 U CaMOCTOSITEIILHOTO PHOOPETEHHS HOBBIX 3HAHUIA;

- COBEPILIEHCTBOBAHKE MMOJIYYEHHBIX B OCHOBHOM KypCe 3HAaHUHN U YMEHHUIA;

- (popMUpOBaHUE TPEICTABUTENICH O MOCTAHOBKE, KiIaccuPHUKaAIUii, TprueMax ¥ METOAaX PeIIeHUs
bu3nueckux 3aaay;

- IPUMEHSAThH 3HAHUS 10 QU3HKE I OOBSICHCHUS SIBJICHUI MPUPOJIbI, CBOMCTB BEIIECTBA, PEIICHHS
(bu3nyecKrx 3a7a4, CaMOCTOSTEIbHOTO MPUOOPETEHHS U OLIEHKU HOBOW MH(pOpManuu GU3NIecKoro
COJIEpKaHus.

3aoauu xypca:

- yrIyOJieHHE U CHCTEMATHU3alus 3HAHUHA yJaIuXxcs;

- YCBOCHHE YUYalIUMHUCS OOIIMX alTOPUTMOB PELICHUS 3a/a4;

- OBJIaJICHUE OCHOBHBIMH METOJIaMH PEILICHUS 3aau.

O01mas xapakTepucTHKa Kypca

ITpouecc penienus 3aaad CIIy>KMUT OAHUM U3 CPEACTB OBJIAJICHUS CUCTEMOW HAayYHBIX 3HAHUU
10 TOMY WJIM HTHOMY y4eOHOMY npeamery. OCOOeHHO BEIIMKa ero poiib npu o0ydeHun (Husuke, rae
3aJjaud BBICTYNAIOT JEHCTBEHHBIM CpPEACTBOM (DOPMHUPOBAHMSI OCHOBOIOJATAIOUINX (PU3MUYECKUX
3HaHUN U yMeHui. B mporecce pemieHusi oOydaromuecss OBIAaI€BAlOT METOJAMU HCCIICIOBAHUS
Pa3IMYHBIX ABJICHUN IIPUPOJBI, 3HAKOMSATCS C HOBBIMHU IPOTPECCUBHBIMU HIESMU U B3IJISNAMH, C
OTKPBLITUAMU OTCYCCTBCHHBLIX YUYCHBIX, C AOCTHXXCHUAMMU OTE€YECTBECHHOM HayKM W TCXHUKH, C
HOBBIMH NTPO(ECCHSIMHU.

[TporpaMmMa 3J€KTUBHOTO Kypca OpPHEHTHPYET Ha JajbHEiIlee COBEPIICHCTBOBAHUE YK€
YCBOCHHBIX O0YYaroUMMUCS 3HaHUHM U yMeHu#. [l 3Toro BCsl mporpamMma JIeIUTCs Ha HECKOJIBKO
pasnenoB. B mporpaMMme BbLIEI€HBI OCHOBHBIE pa3jieibl HIKOJBHOTO Kypca (U3MKH, B Hayaie
U3YyYEHHs] KOTOPBIX C yJallUMHCS MOBTOPSIOTCS OCHOBHBIE 3aKOHBI M (DOPMYJIBI JAHHOTO pa3jena.
[Ipu noxdope 3a7au Mo Kaxa0My pasziely MOKHO HMCIOJIb30BaTh BHIYUCIUTENbHbIE, KAUECTBEHHBIE,
rpaduyeckue, SKCIepUMEHTaIbHbIE 3a/1aUH.

B nHauane wm3ydyeHusi Kypca Aaercs JiBa ypoKa, LENbI0 KOTOPBIX SIBISIETCS 3HAKOMCTBO
yyaluxcs ¢ TOHSATHEM «3ajlaua», UX Kilaccudukanumeil M OCHOBHBIMH CIIOCOOAMM DELICHHUS.
Bbonbiioe 3HaueHue naercss alropuTMy, KOTOPbIH (POPMUPYET MBICIUTEIbHBIE ONEpalvM: aHaIu3
YCJIOBHS 3aJlauHl, JOTa/IKa, IPOEKT PELICHUs, BBIIBH)KEHUE TUIOTE3bI (PEIIeHUs ), BEIBOJ.

[Tpu pemiennn 3aga4 oco00e BHUMaHUE yENsIeTCsl T0CIe0BAaTEIbHOCTH EHCTBU, aHATU3y
(bU3NYECKOTO SIBIICHUS, TPOrOBApUBAHUIO BCIYX PEIIEHUS, aHAJIN3Y MOJIy4€HHOI'O OTBETA.

[Tpu nmoBTOpeHUU 0000IIAIOTCS, CUCTEMATU3UPYIOTCA KaK TEOPETHUECKUN MaTepual, Tak U
IIPUEMBl pELICHMs 3a]a4, NPUHUMAIOTCS BO BHHMMAHME ILI€JIM TOBTOPEHMS IPU IOATOTOBKE K
€IMHOMY TOCY/IapCTBEHHOMY 3K3aMEHY.

[Ipu pemeHun 3agad Mo MeEXaHUKE, MOJEKYJISPHON (U3MKe, 3JIEKTPOJUHAMUKE TIaBHOE
BHUMaHUE oOpamjaercs Ha (opMHpOBaHHE yMEHUW pellarh 3aJadyd, Ha HAKOIUIEHHWE OIbITa
pelIeHns 3a/1a4 pa3aIu4yHON TPYIHOCTH.

Jnsa peanuzanuu  1eneil W 3a4ady  JaHHOTO MPHUKJIAJAHOTO Kypca IpeJroJiaraercs
UCIOJIb30BATh CIEAyIoNIe (GOPMBI 3aHATHI: MPAKTUKYyMbI N0 PEIIEHHUIO 3ajay, CaMOCTOSTeNIbHAs
pa60Ta ydalnuxcs, KOHCYJIbTalluu. Ha zaparuax MPUMEHATIOTCA KOJUUICKTUBHBIC U MHAUBUYAJIbHBIC
(dopMBl pabOTHI: OCTAHOBKA, PEIIEHUS U OOCYXKJEHUS peIIeHUs 3a7ay, MOJIrOTOBKA K €AMHOMY
rocy/1apCTBEHHOMY 3K3aMeHy, [T0100p U COCTaBlIeHHUE 3a7a4 Ha TeMy U T.1. [Ipeanonaraercs takxke
BBINOJIHEHUE IOMAIIHUX 3a/1aHUH 110 peleHuto 3a1a4. J(oMMHaHTHOH ke (opMO yueHHs JOIDKHA



CTaTh HUCCIEI0BATEIbCKAs JCATEIILHOCTh YUYCHHMKA, KOTOpas MOXET OBITh pealn30BaHa Kak Ha
3aHATHAX B KJIacce, TaK M B XOJE CAMOCTOSATEIILHOW PabOThI ydarnuxcs. Bce 3aHATHS TODKHBI
HOCHUTH MPOOJIEMHBIN XapaKTep U BKIIOYATh B CE0s1 CAMOCTOSITEIbHYIO paboTYy.

Mertoapl 00y4eHHsI, IPUMEHSEMbIC B PaMKaxX MPHUKIAJHOIO Kypca, MOTYT U JOJKHBI OBITh
JOCTaTOYHO pa3HooOpa3HbiMU. [Ipekae Bcero 3To HccienoBarenbckas padoTa caMuX yYaluxcs,
COCTaBjeHHEe O000O0IIAOINX TaOIMIl, a TaKKe MOArOTOBKA M 3allMTa YYaIlUMHCS aJrOPUTMOB
pemieHust 3aaa4. B 3aBUCHMMOCTH OT WMHIMBHIYaJbHOTO IUIAHA YYHWTEIb JOJKCH IMpeiararh
y4arumMcs TIOATOTOBICHHBIA UM TIEPEUYCHb 3a/1a4 Pa3IMYHOTIO YPOBHS CJIOXKHOCTH.

[ToMrMMO HCCIIEIOBATENILCKOTO METOJa  LENIeCOO0pa3HO  HCIOJIb30BAHUE YaCTHYHO-
MOMCKOBOTO, MPOOJIEMHOr0  H3JIOKCHHS, a B OTHCIbHBIX CiIydasx HHPOPMAIMOHHO-
WLTIOCTpaTHBHOTO. [TocieIHui METOI IPUMEHSICTCS B TOM ClIydae, KOT/ia y y4Yalluxcst OTCYTCTBYET
0a3a, Mo3BOJISFOIIAsI UCIIOJIb30BATh MPOAYKTHBHBIC METOIBI.

Cpeocmea obyuenust

OCHOBHBIMHU CPEICTBAMHU O0YUCHHUS TIPU U3YYCHUH MPHUKIATHOTO KypCa SBISIOTCS:

. dusnueckue npuoOOpHI.

. I'paduueckue numroCTpanuu (CXEMbI, YEPTEIKH, TPAPUKH).
. JnmakTnyeckue MaTepuabl.

. Y4ueOHUKH (PU3HMKH JUIS CTAPIIUX KIACCOB CPETHEH IIKOJIBI.
. Y4eOHbIe mocoous o Gusuke, COOPHUKH 3a]1ad.

Opeanuzayus camocmosmenbHol pabomuol

CamocrosTrenbHass paboTa mpenmnosiaraeT Co3JaHUe UJAaKTUYECKOro KOMIUIEKca 3ajad,
PELICHHBIX CAMOCTOSITEIbHO HA OCHOBE HCIOJIb30BAHUS KOHKPETHBIX 3aKOHOB (DM3MUYECKUX TEOPHIA,
(dyHIaMEHTAIBHBIX (DU3MYECKUX 3aKOHOB, METOJIOJIOTHUECKUX TPUHIIUIIOB (PHU3UKHA, a TaKKe
METOJIOB JKCHEPUMEHTAIbHON, TEOPETUYECKOW W BBIYUCIUTEIBHOW (U3UKM U3 Pa3IHMYHBIX
cOOpHUKOB 3a/1a4 ¢ OPHEHTAIMel Ha MPo(UIbHOE 00pa30BaHUE YHAILTHXCS.

MecTo Kypca B y4eOHOM ILJIaHe
Ha uszydenue snextuBHOro Kypca orsoaurcs 70 yacos, 10 kitacc — 35 yacos, 11 kiacc — 35 gacos.

Copepxanue Kypca
JlaHHast mporpaMMa BKJIFOYAET CIIEAYIONINE TEMBI:

1. ®usnueckas 3agava. Knaccudukanus 3agau. [IpaBuna u npuemMs! pemieHus Gu3nueckux 3aau.
2. Mexanuka. Kunemaruka n nuHamuka. Ctatvka. 3aKOHBI COXpaHEHUSI.
3. MonexkynspHas ¢usuka. CTpoeHHEe U CBOWCTBA T'a30B, KHUAKOCTEH U TBepABIX Teld. OCHOBBI
TEPMOJIMHAMHUKH.
4. OCHOBBI NEKTPOIUHAMHUKHU. 3aKOHBI IOCTOSTHHOT'O 3JIEKTPUUECKOTO TOKA.
5. DIeKTpoauHaMuKa. MarneTusm.
6. 'eomeTpuyeckas u BoaHoBas ontuka. dnemeHTsl CTO.
7. KBanToBas Teopust 3JIEKTPOMArHUTHOTO M3TyYEHHUs BEIIeCTBA.
8. [loBTopenue. Pemenne 3a1a4 mo mMarepuanam OJIUMITHA].
dusunueckas 3agava. Knaccupukauus 3agau - 2 u

Uro Takoe ¢usnueckas 3anada. CocraB Gpuszndeckoit 3aaaun. Ousndeckas TEOPUS U pPelICHUE
3a/1a4. 3HaUCHUE 33/1a4 B 00YUEHUU U KU3HHU.

Knaccudukanus ¢usndeckux 3amad mo TpeOOBaHHUIO, CONEPKaHUIO, CIOCO0Yy 3afaHusl U
pemenust. [Ipumepsl 3a1a4 Bcex BUIOB.

CocraBnenue gusndyeckux 3agad. OCHOBHBIE TpeOOBaHMsI K COCTaBIeHHIO 3a/1a4. CrocoObl 1
TEeXHHKa cocTaBjieHus 3a1ad. [Ipumepsl 3a1au BceX BUJIOB.
[IpaBuia u mpueMsl penieHus GU3nIecKux 3aaad
Mexanuka - 16 4
Kunemamuka u ounamuxa (8 4)

OO6mwme TpeOoBaHUS MPH pelIeHNH (PU3NUECKHUX 3a7a4. DTaIbl pemeHus: GU3NIeCKOr 3a1aquu.
PaGora ¢ TekcTom 3amaun. AHanu3 GU3NIECKOTO SBICHHS; POPMYITHPOBKA UACH * pelIeHUs (TUIaH



peumieHus). BeimonHeHnwe 1miiaHa pemeHus 3agaud.  YucnoBoi  pacuer.  Mcmosb3oBaHue
BBIUUCIIUTENIbHOW TEXHUKU [yl pacueToB. AHanu3 pemeHuss ¥ ero 3HaueHue. OdopmieHue
pelIeHus.

TunuyHble HEAOCTATKM HpPU pPEUIEHHH M OQOPMIICHMM pelleHHs (U3NYECKON 3alauu.
W3yuenne npuMepoB pemieHHs 3anad. Pa3iauyHble MpUEMBl M CIIOCOOBI PEIICHUS: alTOPUTMBI,
aHAJIOTHH, TEOMETPUUECKUE TPHEMBI.

Cmamuxka (2 1)

KoopannaTHbIl MeTO pelieHus 3a1a4 1o MexaHuke. PerieHue 3a71a4 Ha OCHOBHBIE 3aKOHBI
nuHamMuKu: HblOTOHA, 3aKOHBI [yl CUJI TATOTEHUS, YIPYTOCTH, TPEHUSI, COPOTHUBIIeHUS. Pemenue
3aJjad Ha [JBW)KEHUE MaTepUalbHOM TOUYKM, CHCTEMBl TOYEK, TBEPJOro Tejla MOoA JeicTBHeM
HECKOJIBKUX CHIL.

3agaun Ha ONpeieeHne XapaKTepUCTUK PABHOBECHS (PU3NYECKUX CUCTEM.

3azayi Ha NPUHIUI OTHOCUTEIBHOCTU: KHHEMATUUYECKUE U JUHAMHUYECKUE XapaKTEPUCTUKU
JIBYDKEHUS T€Ja B Pa3HbIX MHEPLMAIbHBIX CUCTEMAX OTCYETA.
3axonwl coxpanenus (6 y)

3a7auu Ha 3aKOH COXPAHEHMs MMIIYJIbca U PEaKTUBHOE JBWKEHME. 3a/laud Ha ONpeiesieHUe
paboTHI 1 MOLTHOCTH. 33]]a4M Ha 3aKOH COXPAHEHUS M MPEBPAIICHUS MEXaHUYECKON SHEPTUH.

3HaKOMCTBO C IpUMEpaMH pEUIeHHs 3ajJjad 10 MEXaHUKe pecHyOJUKAaHCKUX U
MEX1YHApOAHBIX OJIUMIIUAL.

Mouekyasipaas puszuka- 13 yacon
Cmpoenue u ceoticmea 2az3o8, scuokocmetl u meeépovix men (7 4)

KayecTBeHHbIE 337auyll Ha OCHOBHBIE IOJIOKEHHMS U OCHOBHOE YpaBHEHHE MOJEKYISIPHO-
kuHernyeckol Teopun (MKT). 3agaun Ha omnMcaHue MOBEAEHMS HICAIBHOIO TIa3a: OCHOBHOE
ypaBHenue MKT, ompenenenue CKOpOCTH MOJEKYN, XapaKTepUCTUKU COCTOSHHUS Tra3a B
U30IIpolLeccax.

3ajaun Ha CBOMCTBa IAapOB: MCIIOJb30BaHHE ypaBHeHHs MenzaeneeBa — Kianelipona,
XapaKTepUCTHKA KPUTHUUECKOTO COCTOSIHMSL. 3a/layd Ha ONUCAHUE SIBJICHUN MMOBEPXHOCTHOTO CIIOS;
paboTa CHJI TOBEPXHOCTHOIO HATSIKEHUS, KalWJUIAPHBIC SBICHMs, H30BITOYHOE [aBJIEHHE B
MBUIBHBIX Iy3BIPSX. 3a/1a4 HA ONPEJIENIEHNE XapaKTEPUCTUK BIAXKHOCTH BO3/1yXa.

3amaun Ha OINpe/eeHUEe XapaKTEepPUCTHK TBEPAOro Tesa: aOCONMIOTHOE M OTHOCHUTENIBHOE
YAJIMHEHHUE, TEIJIOBOE paclIMpeHue, 3anac MpoYHOCTH, CHJIa YIIPYTOCTH.

OcHnogvl mepmoounamuxu (6 u)

KoMOuHMpoBaHHbBIE 3a7aud Ha MEPBbI 3aKOH TEPMOAMHAMMKHU. 3aJayd Ha TEIUIOBbHIE
JBUTATEIIH.

DKCKypcus C LIeTbI0 cOOpa TaHHBIX JJIs COCTABICHUS 3a1a4.

KoHcTpykTOpckue 3aaun M 3aJaud Ha MPOEKTHI: MOJAEIb a30BOT0 TEPMOMETPA; MOJENb
MIPEIOXPAHUTENBHOTO KJIallaHa Ha OIpEAENICHHOE JaBJIEHHE; MPOEKThl HMCIOIb30BaHUS Ta30BbIX
IIPOLIECCOB JIJIsl IOJaYd CHUTHAJOB; MOJENb TEIJIOBOM MAalIMHBI; IPOEKTHl IPAKTHYECKOTO
olpesieNIeHus pauyca TOHKUX KaluJuIIpOB.

OCHOBBI 2/1eKTPOAUHAMHUKH -13 yacoB
3axonsl nocmosinno2o snekmpuiecko2o moka. Maenemusm (6 yacos)

XapakTepHCcTUKa pelIeHus 3a1a4 pa3zena: oolee u pasHoe, IPUMEPbl U IPUEMbI PEIICHUS.

3ajaun pa3HBIX BHUJJOB Ha OINHCAaHUE DBJIEKTPUUYECKOTO IMOJISI PA3IUYHBIMU CPEICTBAMHU:
3aKOHAMH COXpaHEHus 3apsja MU 3akoHOM KylloHa, CWJIOBBIMM JIMHHMSMH, HANPSKEHHOCTBIO,
Pa3HOCTHIO MOTEHINAJIOB, SHEepTruel. Pemienre 3aad Ha oNrMcaHue CUCTEM KOHJEHCATOPOB.

3azaun Ha pa3IUYHbIE IPUEMBI pacdyeTa CONMPOTHBIICHUS CIOKHBIX JIEKTPUYECKUX LEHeEH.
3aia4yn pa3HbIX BUIOB HA OMUCAHHUE JIEKTPUUYECKHUX LENed MOCTOSHHOTO 3JEKTPHUUECKOr0 TOKa C
nomMouipr0 3akoHa OMa and  3aMKHYTOM 1nenu, 3akoHa Jxkoyns — JleHma, 3akoHOB
MOCJIEZI0BATENBHOTO U MapaljIeIbHOrO coennHeHnit. O3HakomieHue ¢ npasuiamu Kupxroda npu
pemiennn 3agad. [locraHoBka M pemieHHe (POHTAIBHBIX HKCIEPUMEHTAIBHBIX 3a/Jad  Ha
olpesiefieHUe TMOKa3aHU NMpUOOPOB MPU H3MEHEHUU CONPOTUBIEHHUS TE€X WIM HHBIX Y4YacTKOB



LIENY, Ha OIPENEICHUE CONPOTUBIIEHUI Y4acTKOB LIENH U T. . Penenue 3ajad Ha pacyer ydacTka
uenu, umeroriend 3/C.

3azauM Ha ONMCAHHUE MOCTOSHHOIO 3JEKTPUUYECKOrO TOKAa B 3JEKTPOJIMTAX, BAKyyMe, rasax,
MOJIYIIPOBOJIHUKAX: XapaKTEPUCTUKA HOCUTENEH, XapaKTEpUCTUKAa KOHKPETHBIX SBJICHUM U JIp.
KauecTBeHHBIE, SKCIEpUMEHTAIbHBIE, 3aHUMATENIbHbIE 33Jaud, 3aJadyd C TEXHUYECKUM
coJiep>KaHueM, KOMOMHUPOBAHHBIE 3a/1a4H.
Dnekmpomacnummuvle Koaredanus u 80aHbl (7 4)

3ajaun pa3HbIX BHUJOB HA OMNHMCAHHUE SBJICHUS JJIEKTPOMATHUTHOW WHAYKLUHU: 3aKOH
AJEKTPOMAarHUTHOM MHIYKIUH, ITpaBwiIo JIeHa, UHIYKTUBHOCTb.

3a/ayy Ha IEPEMEHHBIN AIIEKTPUUECKHUI TOK: XapaKTEePUCTHKU IEPEMEHHOT0 3JIEKTPHUUECKOTO
TOKa, HJIEKTPUYECKHE MAIIMHBI, TpaHCHOpPMATOP.
I'eomerpuueckasi u BojiHOBasi ontuka. JjaemeHTbl CTO — 8 yacos

3azayl Ha ONKCAHUE PA3IMUYHBIX CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: CKOPOCTh, OTPaKEHHUE,
npenomiieHue, uHTepdepeHuns, AMdpakuus, noaspu3anus. 3a1adyud M0 TeOMETPUYECKON ONTHKE:
3epkaia, ontuueckue cxembl. Knaccudukanus 3agad mo CTO u npumeps! UX peLIeHHUs.
KBaHTOBasi Teopus 3/1eKTPOMATHUTHOIO U3JIy4eHHs BellecTBa. SliepHas ¢pusuka. - 8§ yacon

d®otorddext. Pacuer BomHb e bpoitns. [lornomenne u u3inyuenue ceera atoMoM. CTpoeHHe

atoma. CocrtaB aToMHOrO s1pa. [lornomenue u nu3nydeHue cBeta aToMOM. 3aKOH paJu0aKTHUBHOTO
pacnana. ®usuka aTOMHOTO siipa. DHEPrust cBsI3U. SaepHble peakuu.
O6o0marmume 3aHATUA 110 MeTOAAM U MpuéMam pemieHus pusnyeckux 3aja4 — 9 yacos

TpeboBaHus K YPOBHIO OCBOEHHS COJIEPKAHUS Kypca
Odrcudaemvimu pe3yibmamamit 3aHAMUL AGIAIOMCA.

. PpaCIupCHUC 3HAaHUH 00 OCHOBHBIX AJIroOpuTMax pCIICHUA 3aaa4, Pa3JIUIHbIX
MCTOAax MpruEMax pCUICHUA 3a4a4,
. Pa3BUTHUC ITO3HABATCIIbHBIX HUHTCPECCOB, HHTCIVICKTYAJIbHBIX U TBOPUCCKHUX

CIIOCOOHOCTEH Ha OCHOBE OIBITa CAMOCTOSTEILHOTO IPUOOPETEHNS HOBBIX 3HAHUH, aHAIIN3a U
OLIEHKU HOBOM MH(popManuu;

. CO3HATEJIBHOE CaMOOIIPEIEIIEHNE YUEHUKA OTHOCUTENIBHO PO NadbHENIIEr0
00y4yeHHs WK IPOopEeCCHOHATBHOM 1A TEIbHOCTH;
. MOJIy4Y€HUE MPEJCTABIECHNUN O poJiu (U3KKU B MO3HAHUU MHpPA, PUINUECKUX U

MaTEMaTHYECKUX METOZAaX UCCIIEJOBAHMSL.
B pe3ynbrare nzydeHus 31eKTUBHOTO Kypca:
y4aluecs 10JKHbI YMeTh.

- aHalIM3UpoBaTh GUINYECKOE SBIICHUE;

- IIpOroBapuBaTh BCIYyX PEIICHHUE;

- aHaJIM3UPOBATh NOJYYEHHBIN OTBET;

- wiaccu(uUUpoBaTh NPEUIOKEHHYIO 3a/1a4y;

- COCTaBJIATh MPOCTEHIINX 3a7a4u;

- IIOCJIEJIOBATEIBHO BHINOJIHATH U IPOrOBapUBATh ITAIbl PELICHUS 3a/1a4U;
- BBIOMpaTh pallMOHAJIBHBIN CIIOCO0 pelIeHHs 3a/1auH;

- pemath KOMOMHMPOBAHHbIE 3a/auu;

- BJIAJIETh PA3JIMYHBIMU METOJIAMH PELICHUS 3a7a4: AHATUTUYECKUM,
rpaduuecKuM, IKCIEPUMEHTAIBHBIM U T.11.;
- BIIQJE€Th METOJAMHU CAMOKOHTPOJIS U CAMOOIIEHKH.

TemaTnueckuii mjaan

10 kaacce
No Tema paznena Tema ypoka Kou-
/I BO
Jac.
1. Oduznyeckas 3agada. Kimaccuduxkanms 3amay.




2. ITpaBuia u npuemsl perieHus: GU3NIECKUX 3a1a. 1
3. Mexauuka- 16 Pemenue 3aga4 no KuHeMaTuKe MaTEPUAIbLHON TOYKH. 1
4acoB
Kunemamuxa,
ounamuxa (8 uacos)
4. Pemenue 3a1ay Ha onpeeneHne CKOPOCTH U 1
YCKOpEHMUSI.
5,6. Pemenue 3amay Ha paBHOMEPHOE U PaBHOIIEPEMEHHOE 2
JIBUKCHHE.
7. Pemtenue 3amay Ha 3akoHbl HeroToHA. 1
8. Pemenue 3a1ay Ha [BUKEHHE MAaTEPUATILHOM TOUKH, 1
CUCTEMBI TOYCK, TBEPJIOTO Tea MOJ ACHCTBHEM
HECKOJIbKUX CHIL.
9, 10. Pemrenne 3a1a4 Ha OCHOBHBIE 3aKOHBI JUHAMUKU. 2
11,12,13. | 3axonsi coxpanenus | 3HAKOMCTBO C IPUMEPaMH PEHICHUS OJIMMITHATHBIX 3
(6 uacos) 3a/1a4 PaiOHHOTO U JIP.YPOBHEH, HA 3aKOH COXpPaHEHUS
HMMITyJIbCa.
14. 3HaKOMCTBO C IPUMEPAMHU PEILIECHUS OJUMITNAIHBIX 1
3a/1a4 pallOHHOTO U JIp.ypOBHEH, pabOTy ¥ MOIIHOCTb.
15, 16. Pemenue 3a1a4y Ha 3aKOH COXpaHEHMSI UMITYJIbCA U 2
SHEPTUH.
17. Cmamuxa (2 yuaca) | PaBHOBecue Ten. [lepBoe ycnoBue paBHOBECHS 1
TBEPOTO TeNaA.
18. Btopoe ycioBue paBHOBecust TBEPAOTO Tea. 1
Mounekyasipuas | Pemenue 3a1a4 Ha ONMCaHKe ITOBEICHUS HI€AJIbHOTO
¢pusuka- 13 yacos | rasa:
19. Cmpoenue u - OnpeneneHue CKOPOCTH MOJIEKYIT, 1
20. ceoliCcmeda 24308, - OcnoBHoe ypaBHeHue MKT, 1
21. JrcuoKocment u - XapaKTEepUCTUKU COCTOSHUS Ta3a B H30IMPOIECCAX.
meepobix mei 1
(7 yacoB)
22,23. Pemenue 3ana4y Ha CBOMCTBA MapOB: UCIIOJIb30BAHUE 2
YpaBHEHUSA MenneneeBa — KianeiipoHna,
XapaKTePUCTHKA KPUTHUECKOTO COCTOSIHHUSI.
24, I'padrueckue 3aaun Ha ra30BbI€ 3aKOHBI. 1
25. Pemenue 3ana4 Ha onpeeeHne XapaKTEPUCTHK 1
BJI&KHOCTH BO3JIyXa.
Ocnogvl mepmoounamuxu (6 4acoa)
26. BuyTpennss sneprusi. Pabota B TepMouHaMuKe. 1
217. KonnuecTBO TEmIOTHI. 1
28, 29. TennoBsie siBneHUs. Penienne KoMOMHUPOBAHHBIX 2
3aJ1a4 Ha NIEPBBIN 3aKOH TEPMOJIMHAMHUKHI
30, 31. Pemrenue 3amay Ha TEILIOBLIE IBUTATENH. 2
32. OCHOBBI Pemrenne 3amay ¢ momomsio 3axkoHa OMa st 1
3J1eKTPOAMHAMMKHU- | 3AMKHYTOH LIETIH.
4 yaca
3axonvl
HOCMOSIHHO20
INEKMPUYECKO20

moka (4uacos)




33. Pemenue 3amau Ha 3akon J[xoymns — Jlenna. 1
34. Osnakomnenue ¢ npasuiamu Kupxroda npu perieHun 1
3a/a4y
35. 3aKOHBI IOCTOSIHHOI'O AJIEKTPUYECKOTO TOKA. 1
HToroBoe 3aHsartue.
TemaTuuyecknii mian
11 kaacc
Neri/in Tema pazgena Tema 3anaTusa Kon-Bo
9acoB
1. duexkrpoannamuka. | [losropenue. Ilopsnok pemenus 3anay. 1
Marnerusm (9 OnektpoauHamuka. 3akoH Kynona. 3akon Oma.
YacoB)
2. CoenuHeHnne NpoBOAHUKOB. PacyeT conpoTuBieHus 1
AIIEKTPUYECKUX LIETIeH.
3. JleficTBHEe MarHUTHOTO IOJII HA IBWIKYIIMICS 3apsl U 1
MIPOBOJHHK C TOKOM.
4. MarauTtHoe 1nose Toxa. 1
S. DJeKTpOMarHuTHas UHAYKIUS. DHEPTUsS MarHUTHOTO 1
OJISI.
6. Konzencarop u kaTymika B ey NEPEMEHHOTO TOKa. 1
7. 3aayn Ha UCTIOJIL30BaHUE TPaHC(HOPMATOPOB. 1
8-9. Pemenue 3anau o reme «NEKTPOMarHUTHBIC 2
KoJIe0aHUs»
10. | I'eomerpuyeckasi u | OTpaKeHHE U MPEIOMIICHHE CBETA. 1
BOJIHOBasi ONTHKA.
uementbl CTO —
(8 yacoB)
11. JInn3el. @OpMyIIa TOHKOM JIMH3HIL. 1
12. [TocTpoeHne n300pa>keHHUi B JIMH3AX. 1
13. Ontuyeckue cucreMbl. OnTuyeckue Npudopsl. 1
14- BonnoBas ontuka. J{u@pakuroHHas penieTka. 2
15.
16- OneMeHTBI PEISITUBUCTCKON THHAMUKU 2
17.
18. | KBanToBas ¢puszuka | Dotodpdexr. 1
— (8 yacoB)
19- Pacuer Bonnb! ne bpoiins. [lornomenue n nznydenue 2
20. CBETa aTOMOM.
21. Crtpoenue atoma. CoctaB aToMHOTO sifipa. [lormomnienne 1
U M3JIy4YeHHE CBETa aTOMOM.
22. 3aK0H paJIMOaKTUBHOTO pacraja. 1
23- ®dwu3nka aTOMHOTO spa. DHEPTHUs CBSI3U. 2
24,
25. S nepHble peakiyH. 1
26- | [loBTOpEHHUE. Pemenue 3amay 1o KHHEMATHKE. 2
27. | Pemenue 3a1a4 no
MaTepuajiam
oanvnuan u EI'D-
(10 yacos)




28- JlnHaMuka MaTepHaIbHONW TOYKHU. 3aKOHBI COXPaHEHUSI. 2
29.

30- MKT wuneansHOTO ra3a.YpaBHEHHUE COCTOSHUS 2
31. uJeanbHOro raza. Mzonpoueccel.

32. TepmonuHamuKa. 1
33. DIEKTPOCTaTHKA. 1
34- DIIeKTpoAHAMUKA 1
35.

Y4yeOHO-MeTOANUYECKOE 00ecreueHue

Jlumepamypa o1 yuumens

1.

Opnos B. JI., CaypoB l0. A. «Meronbl pemenusi ¢usndyeckux 3amnau» («IIporpammer
3JIEKTUBHBIX KypcoB. @usuka. 9-11 kmaccel. [IpodunpHoe oOyuenne»). CocraButens B. A.
Koposun. Mockga: [Ipoda, 2017 T.

3opun H. U. «OnektuBHbIN kKypc «Metoabl penienus gundeckux 3amgau»: 10-11 kmacco,
M., BAKO, 2007 r. (macTepckasi yauTess).

PomameBuy A. . «®Dusuka. Mexanuka. 10 kinacec. Yuumes pemats 3anauny, M., [poda,
2017 1.

bobommna C. b. «EI'D. ®usuka. IlpakTukym 1O BBIIOJIHEHUIO TUIOBBIX TECTOBBIX
3amanuiiy, M., Dk3amen, 2018 r.

Jlumepamypa onsa obyuarowuxcs

1.

2.

Munbko H. B. «®usuka: nmonssiii kypc. 7-11 kmaccel. MynbTUMEIMHHBIA PENETUTOP
(+CD)», CIIO0, 2009 r.

Uepnoyman A. U. «®usuka. 3a1aun ¢ OTBETaMH U penieHusMu», M., Beicias mkona, 2017
r.

CremanoBa I'. H. «C6opnuk 3anau no ¢usuke: st 10-11 xkimaccoB o01ieodpa3oBaTebHbIX
yupexaenuity, M., [Ipocsemenue, 2018 r.
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