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1.

IMosicuuTenbHAA 3aNIMCKA

1.1. HopmaTuBHas 6a3a

PabGouas ImporpamMma 3JICKTHBHOT'O Kypca I10 (1)I/I3I/IK6 COCTaBJICHA B COOTBETCTBHMU C.

1.

2.

3akona Poccuiickoii @enepaunuu Ne 273-03 ot 29.12.2012 «O6 obpasoBanuu B Poccwuiickoii
Denepanun.

[TopsimkoM opraHu3alMy W OCYHIECTBIIEHUS O0pa30BaTEIbHOW NEATEIbHOCTH IO OCHOBHBIM
0011eo0pa3oBaTeIbHBIM MPOTpaMMaM — OOpa30BaTENLHBIM MPOTpaMMaM HAdaIbHOTO OOIIEro,
OCHOBHOTO OOIIIEr0 U cpefHero oOuiero oopazoBaHusi, yTBEp>KIACHHBIM MIPUKa30M MHUHHCTEPCTBA
npocsemienus Poccuiickoit @enepanuu ot 22.03.2021 Ne 115.

TpeGoBanuii k pe3yiabTaTaMm CpeJHEro ooiero oOpa3oBaHus, MPEACTABICHHBIX B (eaepaabHOM
rOCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe cpenHero obmero oobpasosanus (Ilpukas
Munobpaayku Poccum ot 17.05.2012 N 413 (pen. ot 29.06.2017) "OO6 yTBepxaeHUU
denepaabHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTeIbHOrO  CTaHAapTa  CpPEIHEro  OO0IIero
obpazoBanus").

[TocranoBnenusiMu ['1aBHOTO TOCYapCTBEHHOTO CaHUTapHOTO Bpaua Poccuiickoit denepanuu ot
28.09.2020 Neo 28 ««O6 yrtBepxkaenun canutapueix npasuin CIT 2.4. 3648-20 «Canurapso-
AMHJIEMHOIOTUYECKHE TPeOOBAaHMS K OpraHU3alMsiM BOCHUTAHUS W OOydYeHHs, OTAbIXa H
03JIOPOBJICHUS IETEH U MOJOASKU»», OT 28.01.2021 Ne 2 «OO0 yTBEpKICHUN CAaHUTAPHBIX TPABUIT
u HopMm CanlluH 1.2.3685-21 «I'uruenuueckue HOpMaTUBbI U TpeOOBaHUS K OOECIEUEHUIO
0e30macHOCTH U (HiTH) OE3BPEAHOCTH IS YSIOBEKa (DaKTOPOB CPEIbI OOUTAHUSY.

[Tpukaszom MunncrepctBa mpocsemienust Poccuiickoit @enepamun ot 20.05.2020 Ne 254 «O6
VTBEPXKACHUHM (PeIepalIbHOTO TEepeyHsl Y4eOHHKOB, JOMYIICHHBIX K UCHOJIB30BAHUIO TPU
peamu3ani  MMEIONIMX TOCYAAPCTBEHHYIO AaKKPEOUTALWI0 00pa30BaTEeNbHBIX IMPOTPaMM
Ha4yaJIbHOTO O0OIIIero, OCHOBHOrO OOIIEero, cpeaHero oOIero o0pa3oBaHUs OpraHU3AIUSIMU,
OCYIIECTBIISIOUIMMH 00pa30BaTENbHYIO JESITEILHOCTDY.

[Tpukaszom MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit denepanmu ot 09.06.2016 Ne 699
«O0 yTBEpXKAECHUU TEpeyHs OpraHu3alMii, OCYIIECTBISAIOIIMX BBIMTYCK YYEOHBIX IOCOOUH,
KOTOpbIE JOMYCKAIOTCS K MCIOJB30BAaHUIO MpPU peau3alii HMEILIMX ToCyl1apCTBEHHYIO
aKKpeIUTaIMI0 00pa3oBaTeIbHBIX MPOrPaMM HadyalbHOTO OOIIEro, CpeHEro 0OIIero, OCHOBHOTO
o011ero oopa3oBaHUY.

Meronudeckue pekoMeHmanuu kK yaeoOHuky dusuka. 10 kmacc, mon pemakiueit I'.51.Msikuiesa,
b.b.byxosuea, H.H.Corckoro, ba3zoBslii u yrnyonenusiii yposau, [Ipocsenienue, 2020r.

1.2. YMK

1. YueOHuku:

ABTOp Haspanne, knacc I'on n3a-Ba N3marenncTBo

I' . Msaxumes, |@usuka. 10 xnacc. bazoBsiii 2020 IIpocsemenue

b.b. byxoBues, |1 yriy6aeHHbIl ypoBHI
H.H. Cotckuii

1.3. O61masi xapakTepuCcTHKA y4eOHOr o nmpeaMera

[Ipouecc pemieHust 3a1a4 CIy>KUT OAHUM M3 CPEJICTB OBJIAJIEHUSI CUCTEMOW HAay4HBIX 3HAHUH MO
TOMY WJIM MHOMY y4yeOHOMY npeamery. OcoOeHHO BeluKa ero poiib Mpu 00y4eHUH (HU3UKe, I7e
3aJjaud BBICTYNAIOT JEHCTBEHHBIM CPEeICTBOM (POPMHUPOBAHMS OCHOBOIOJATAOMIMX (PU3HMUECKUX



3HaHUW U yMeHuH. B mporecce pereHusi o0yJarommecs OBJIAIEBAIOT METOJAMH HCCIICIOBAHUS
Pa3IMYHBIX SBJICHUN TPUPOJIBI, 3HAKOMATCS C HOBBIMU MPOTPECCUBHBIMU UAESIMH U B3IV AAMHU, C
OTKPBITUSIMU OTE€UYECTBEHHBIX YYEHBIX, C JOCTH)KCHUSIMU OTEUYECTBEHHOW HAyKH U TEXHHUKH, C
HOBBIMHU TTpodeccusiMu.

IIporpaMMa 37€KTUBHOIO Kypca OPUEHTUPYET YUYUTENsl Ha JAJIbHEHIIEe COBEPILICHCTBOBAHUE YiKE
YCBOCHHBIX 00YUYaIOMIMMUCS 3HAaHUH M yMEHUH. J{J1s1 3TOro BCs mporpamma JIeIUTCsl Ha HECKOJIBKO
pa3znenoB. B mporpamMMe BbIIEICHBI OCHOBHBIE Pa3/ieibl HIKOJIBHOTO Kypca (pU3MKH, B Hadaie
M3Yy4EHUs] KOTOPBIX C YYaIlUMUCS NOBTOPSAIOTCS OCHOBHBIE 3aKOHBI U (DOPMYJIBI JAHHOTO pa3jena.
IIpu mnoxbope 3amay MO KaXAOMY pas3feldy MOXKHO HCIOJIb30BaTh BBIYUCIUTENbHBIE,
KayecTBEHHbIE, rpauyecKre, SKCIIEPUMEHTAIbHBIC 3a1a4H.

B Havane uzydyeHust Kypca gaercs 1Ba ypoka, LeJIbI0 KOTOPBIX SIBJISETCA 3HAKOMCTBO YUYallUXCS C
MOHATHEM <3ajladay, WX KilaccupuKaluuel U OCHOBHBIMU crioco0amu pemieHusi. bosnbinoe
3HAUEHUE JACTCS AITOPUTMY, KOTOPBIA (POPMHUPYET MBICIUTEIBHBIC OTNEpaIlii: aHAU3 YCIOBUS
3a/1auu, A0TaKa, IPOEKT PEIICHUs, BEIIBUKECHUE TUIIOTE3bI (PEILIeHHUs] ), BHIBOJ.

B 10 xmacce mpu pemeHun 3afad 0co00e BHUMaHUE YIEISETCs MOCIeI0BaTeIbHOCTH JIeHCTBUH,
aHaMM3y (PU3UUECKOro SIBJICHUS, TPOrOBAPUBAHUIO BCIIYX PELICHHUS, aHATU3Y MOJYYEeHHOTO OTBETA.
Ecnu B Hauane pasnena Ans WUTIOCTPAIMK HCIIONB3YIOTCS 33Ja4d U3 MEXaHUKU, MOJICKYISIPHOM
(bU3KKH, HNEKTPOAUMHAMUKH, TO B JalbHEHIIIEM pEIIaloTcs 3a7aud U3 paszienoB Kypca ¢pusuku 11
KJiacca.

[Ipu noBTOpeHMH 0000IIAIOTCS, CUCTEMATU3UPYIOTCS KaK TEOPETUYECKUN MaTepuall, Tak Hu
IIPUEMBIl PEIICHUs 3a7a4, NPUHHUMAIOTCA BO BHMMAaHHUE LEIM IOBTOPEHHUs NPU IOArOTOBKE K
€AMHOMY I'OCYJapCTBEHHOMY JK3aMEHY.

[Tpu pemennu 3amay Mo MEXaHUKE, MOJICKYJISIPHON (DU3HKE, HIIEKTPOANHAMUKE TITABHOE BHUMaHUE
oOparraercss Ha (popMHUpOBaHUE YMEHMH pellaTh 3a/laud, Ha HAKOIUIEHHE OIbITa PelIeHUs 3aj1ad
Pa3IMYHON TPYIHOCTH.

1.4. lenn u 3apaun

L]enu anexmusnozo Kypca no gusuke:

1.
peUICHU (bI/ISI/ILIeCKI/IX 3a1a4 U CaMOCTOATCIBHOT'O HpI/IO6peTCHI/IH HOBBIX 3HaHHI>’I;
2.
3.
(I)I/I3I/ILICCKI/IX 3a4a4,
4.

pa3BUTHE MO3HABATENBHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX M TBOPUYECKHX CHOCOOHOCTEH B mpolecce

COBEPILIEHCTBOBAHUE MOJYYEHHBIX B OCHOBHOM KYpC€ 3HAaHUN U YMEHUI;
(dhopMHUpOBaHKE TIPEACTABUTENECH O MOCTAHOBKE, KIIACCU(PUKAIIHIMA, TPUEMaX U METOAaX PEIICHUS

INPUMEHSTh 3HaHUS 110 PU3UKE 1)1 00BSICHEHUS SIBJICHUN TPUPO/IbI, CBOMCTB BEIIECTBA, PEILICHUS

(bU3NYECKUX 3a1a4, CAMOCTOSITEIILHOTO PUOOPETEHUS U OIICHKH HOBOM HH(pOpMAIIUU (PU3UIECKOTO
COJICpKAHMS.

3aoauu anexmusHozo Kypca no Qusuxe:
- yroyOJeHre U cucTeMaTU3allis 3HaHUH yJalixcs;
- YCBOCHHE yUYalIUMHUCS OOIIUX aIrOPUTMOB PEIICHUS 33/1a4;
- OBJIaJICHNE OCHOBHBIMU METOJaMH PEUICHUS 3a/1a4.

1.5. MecTto npeaMera B (pefepaibHOM 0A3MCHOM y4eOHOM IJIaHe



[IporpammHbIif MaTepuan paccuutan s ydamuxcs 10 kimaccoB Ha 1 y4yeOHBIM yac B HeEJEIIO,
Bcero 34 yaca.

Hacrosimmas nporpamma mo3BosiseT Oojiee INIyOOKO M OCMBICIIEHHO HU3y4yaTh IPAKTUYECKUE HU
TEOPETUYECKHE BOTIPOCHI (PU3HKH.

Ilenb 3TOro 3JIEKTUBHOIO Kypca — pa3BUTh Yy YUaIMXCs CIEAYIOLIMEe YMEHUS: pelaTh peIMEeTHO-
TUIOBbIE, TpadUyeckrue M KA4eCTBEHHbBIC 3aJayd IO AUCHUIUIMHE, OCYLIECTBISATH JIOTMYECKHE
IpUeMBbl Ha MaTepualle 3alaHui 10 NMpeIMEeTy; pellaTh HECTaHIAPTHbIE 3a/1a4H.

HporpaMMa IMOCBAIIICHA PACCMOTPECHUIO OTACIIBHBIX TEM, BAXXHBIX IJId OCBOCHHA METOAOB PCHICHUSA
3aJa4 MMOBBIIIEHHOH CI0KHOCTH. B HpaKTquCKOfI JaCTH paCcCMaTpUBarOTCA BOIIPOCHI 11O PEHICHUIO
SKCHICPUMCHTAJIBHBIX 3a/1a4, KOTOPBIC ITO3BOJIAOT NPUMCHATh MATCMATUUYCCKUEC 3HAHUSA U HABLIKH,
CHOCO6CTBYIOH_[I/IC TBOPUYECKOMY U OCMBICIICHHOMY BOCIIPUATHIO MaTEpHaJia.

B pesynbraTe peanuzanuu JaHHOH NmporpamMmsl y ydamuxcs (GOpMUPYIOTCS CIEIYIOLINe yueOHbIe
KOMIIETEHIIMM: CUCTEMaTH3alMsl, 3aKpeIuIeHe U yriIyOjJeHue 3HaHuil (yHAaMEeHTaIbHBIX 3aKOHOB
($uU3MKHN; YMEHHUE CaMOCTOSTENIbHO paboTaTh CO CIPABOYHOW U Yy4eOHOM JINTEpaTypoil pa3iIUyHBIX
HCTOYHUKOB HH(OpMAINK; pa3BUTHE TBOPUECKUX CIOCOOHOCTEH ydarmxcsl.

1.6. Ilmanupyemble pe3yJbTaThl 0CBOCHHMS Y1eOHOI0 NpeaMeTa

B pesynbpTaTe npoxoxaeHus IPOrpaMMBbl ydaliuecst JOKHbBI 3HATh:
OCHOBHBIE MOHATUS (PUBUKH;

OCHOBHBI€ 3aKOHBI (PU3UKH;

BBIBOJ] OCHOBHBIX 3aKOHOB;

HOHATHE UHEPLIMH, 3aKOHA MHEPLIUH;

BU/Ibl SHEPTUH;

Pa3sHOBUIHOCTH IPOTEKAHUS TOKA B PA3JIMUHBIX Cpelax;

COCTaB aTOMa;

3aKOHOMEPHOCTH, TPOUCXOSAIINE B ra3ax, TBEPABIX, KUAKUX TEJIaX.

B pesynpTaTe NpoXoXKACHHUST MPOrPaMMBbl YHAIUECS JOJIKHBI YMETh!

IIPOU3BOJUTH PACUEThI 110 PU3NYECKUM PopMyIiaM;

IPOM3BOJIUTH PACUETHI IO ONPEIEICHUI0 KOOPIUHAT TeJ JUIs JII000ro BUAA IBUKEHHUS;
IIPOU3BOJUTH PACUETHI 110 ONPEAETICHUIO TEMIOBOro OanaHca Tell;

pelaTh KaueCTBEHHBIE 3a/1a4H;

pemath rpaduuecKue 3a1auu;

pelaTh 3ajaul Ha COOTBETCTBHUE;

CHMMAaTh BCe HEOOXOIMMbIE JaHHbIE C IPa(hUKOB U MPOU3BOIUTH HEOOXOAUMBIE PACUETHI;
NUCaTh SIIEPHBIE PEAKIIMH, PACCUUTHIBATH NIEPUOJ, NTOIYpAcIafia, SHEPTUIO CBA3H,
SHEPIreTHYECKUH BBIXOJ SIIEPHBIX PEAKIU;

COCTaBJIAITh YPAaBHEHUS JIBUKECHUS;

110 YPAaBHEHUIO ABW)KEHHUS, TIPY IIOMOIIM IPOU3BOJHON, HAXOIUTh YCKOPEHHE, CKOPOCTb;
JTaBaTh XapaKTEPUCTUKU MTPOLIeccaM MPOUCXOISIINE B ra3ax;

CTPOUTH U OOBSACHATH IPaQUKU U30MPOLIECCOB;

OIMCHIBATh MPOLIECCHI TPU MOMOIIN YpaBHEHHUS TEIJIOBOro OallaHca;
IIPUMEHSTH 3aKOH COXPaHEHMsI MEXaHUYECKON YHEPIHH;
IMPUMCHSATH 3aKOH COXPAHCHUS UMITYJIbCA,

JIEJIaTh BBIBOJIBI.



1.7. Conepkanue nporpaMmbl

Jannas nporpaMmMa paccuuTana Ha 34 yaca ¥ BKJIIOYAET CIEAYIONINE TEMBI:

1. ®usnueckas 3axaua. Kitaccudukanms 3anad. [IpaBuiia u nmpuemsl pereHus: GU3nIecKux 3aaad.
2. Mexannka. Kunemaruka n quHamuka. CTaTuka. 3aKOHBI COXPaHCHHS.

3. MounekynsipHas ¢pusnka. CTpoeHHE U CBOKHCTBA ra30B, )KUJIKOCTESH U TBEPIBIX TEII.

OCHOBBI TEPMOJAMHAMUKH.

4. OCHOBBI ANEKTPOJAUHAMUKH. 3aKOHBI IOCTOSIHHOT'O 3JIEKTPUUECKOT0 TOKA.

dusnueckas 3agava. Kinaccupukanus 3agaq

Uro takoe ¢usnueckas 3agada. CocraB ¢pusznueckoit 3aaaun. Guznueckas TEOpHUs U PeIieHUe
3a/1a4y. 3HaueHUe 3a/1a4 B 00YUCHUH U )KU3HHU.

Knaccudukanus ¢usmueckux 3aaad 1mo TpeOOBAHUIO, COJEPKAHUIO, CIIOCOOyY 3aJaHus U
pemeHus. [Ipumepsl 3a1a4 BceX BUIOB.

Cocranenue ¢puznveckux 3aaad. OCHOBHBIC TPEOOBAHUS K COCTaBJICHHIO 3a7a4. CriocoObl 1
TEXHUKa cocTaBieHus 3a1ad. [Ipumeps! 3anay Bcex BuaoB. [IpaBuiia u npuemsl penieHus
¢duznyeckux 3a1a4y

MexaHuka
Kunemamuka u ounamuxa

OO6mue TpeOoBaHUs MPH pelieHIH GU3NISCKUX 3a1a4. JTalbl pericHus] GU3HMISCKON 3aa4u.
PaGora ¢ Tekctom 3amaun. AHanu3 GU3NYECKOTO sSBIEHUS; GOPMYIUPOBKA UJEH * pelieHus (TU1aH
penieHus). BplmonHeHWe 1aHa pemieHus 3amadd.  JuciaoBod  pacuer. Mcmosp3oBaHue
BBIUMCIIUTEILHON TEXHUKH I pacdyeToB. AHanmu3 pemeHus u ero 3HadeHue. OdopmicHue
pelICHUS.

TunwaHbie HEAOCTATKM TPH pPEIIeHUH W O(GOPMIICHUHM pelieHus (HU3MYecKod 3aadu.
N3yuenue npuMepoB pelieHHs 3aaad. PaznuyHbpie MpuUeMbl U CIOCOOBI PEIICHUS: aJITOPUTMBI,
AHaJIOTUHU, TEOMETPUUYECKUE TPUEMBI.

Cmamuka

KoopaunatHblil MeTO/ pemieHus 3a1a4y o Mexanuke. Pemenue 3a1a4 Ha OCHOBHBIE 3aKOHBI
JuHaMUKU: HplOTOHA, 3aKOHBI Ui CUJT TATOTEHHUS, YIPYTOCTH, TPEHUS, CONMPOTUBICHUS. Pemenue
3a/1ad Ha JIBIDKEHHE MaTepUaIbHOM TOYKH, CUCTEMbl TOYEK, TBEPAOIrO Teja IMOJA JEUCTBHUEM
HECKOJIBKHMX CHII.

3ajaun Ha OTIPECIICHHE XapaKTePUCTUK PAaBHOBECUS (PU3UUECKUX CHUCTEM.

3ajaun Ha TMPUHIUIT OTHOCUTEIHFHOCTH: KUHEMATUUECKUE M TMHAMHYECKUE XapaKTePUCTUKHU
JIBUKEHHUS TeJla B Pa3HbIX HHEPLHUAIbHBIX CUCTEMAaxX OTCUETA.
3aKoHbl COXpanenus

3ajaun Ha 3aKOH COXPAHEHUS UMITYJIbCa U PEAKTHUBHOE JIBIKEHHE. 3a/1a4d Ha ONpeieTicHNue
paboThl U MOIIHOCTU. 3aJaud Ha 3aKOH COXPaHEHHUsS W TMPEBPAIICHHS MEXaHUYECKOW IHEPIHH.

3HAKOMCTBO C PUMEPAMHU PEIICHHUS 33]1a4 10 MEXaHUKE PECITYOIMKAHCKIX U
MEXIYHAPOJAHBIX OJIMMITAA].

MouJiekyasipHasi pu3uKa
Cmpoenue u ceoiicmea 2azo06, HcuoKocmelil u meépovix me’i

KauecTBenHble 3ajaull HA OCHOBHBIE MOJIOKEHUS U OCHOBHOE YPAaBHEHHE MOJEKYISIPHO-
kunetndeckoir Teopun (MKT). 3agaum Ha ommcaHue MOBEJACHHS HACATBLHOTO Ta3a: OCHOBHOE
ypaBHenue MKT, omnpeneneHne CKOPOCTH MOJIEKYJ, XAapaKTEPUCTHUKHA COCTOSIHUS Tras3a B
M30IpoLeccax.

3ajaud Ha CBOWCTBA NApOB: HCIOJIb30BaHHME ypaBHeHUs: MenneneeBa — Knanelipona,
XapaKTepUCTHKA KPUTHUECKOTO COCTOSHUS. 3a7aud Ha OMHCaHUE SBJICHHUM MOBEPXHOCTHOIO CIIOS;



paboTa CHJI TIOBEpXHOCTHOTO HATSKEHUS, KANWUISPHBIC SIBICHUS, W30BITOYHOE [aBIICHHE B
MBUIBHBIX MY3BIPSAX. 3a/1a4d Ha ONPECICHUE XapaKTePUCTUK BIIAXKHOCTH BO3/yXa.

3amaun Ha OIpEeNeNIeHUE XapaKTepUCTUK TBEPAOTO Tena: abCOMIOTHOE M OTHOCHTEIBHOE
YIJIMHEHHE, TEIJIOBOE PACUIMPEHHE, 3a11aC IPOYHOCTH, CUJIa YIIPYTOCTH.

OcHo6bl mepmoouHamuKu

KoMOunupoBanHble 3a1aud Ha MEPBBIM 3aKOH TEPMOJAMHAMUKH. 3aJaud HA TEIUIOBBIC
JIBUTATEIIH.

DKCKypcus ¢ 1eNblo cO0pa JaHHBIX JUIsl COCTABIICHUS 3ajay.

KoHcTpykTOpckue 3aauM M 3aJaud Ha IPOEKTHI: MOJENb T'a30BOr0 TEPMOMETPA; MOJIEIb
IIPEAOXPAHUTENIBHOIO KJlallaHa Ha OIPEJEICHHOE [ABJIEHUE; MPOEKThl MCIOJIb30BAaHUS Ta30BbIX
IIPOLIECCOB I MOJAa4Yd CUTHAJIOB; MOJENb TEIUIOBOM MAIMHBI; MPOEKThl IPAKTUYECKOTO
OIpeZieNICHUs pauyca TOHKUX KallUJUISIPOB.

OCHOBBI JIEeKTPOAUHAMUKHI
3aKoHbl ROCMOAHHO20 I1IeKMPUYecKko2o moka. Maznemusm

XapakTepHuCcTUKa pelIeHus 3a/1a4 pasiena: olIiee 1 pa3Hoe, IPUMEPHI U TPUEMbI PEIICHHS.

3ajaun pa3HbIX BUJOB Ha OINHMCAHUE 3JIEKTPUUYECKOTO IMOJS Pa3IMYHBIMU CPEICTBAMMU:
3aKOHAMM COXpaHeHus 3apsga U 3akoHOM KysoHa, CHUJIOBBIMU JIMHMSIMM, HalpsKEHHOCTBIO,
Pa3HOCTHIO MOTEHLUUATIOB, SHEpruei. Penienue 3aja4 Ha ONMCAHNUE CUCTEM KOHJIEHCATOPOB.

3ajaun Ha pa3IMYHbIE IPUEMbI pPacyeTa CONPOTUBIICHUS CIIOKHBIX 3JEKTPUUECKUX IIETeH.
3ajaun pa3HbIX BHJIOB HA ONMCAHUE AJIEKTPUUECKUX LENEl MOCTOSHHOTO 3JEKTPUUYECKOTO TOKA C
nomompo 3akoHa Oma s 3amMKkHyToM 1enu, 3akoHa Jlxoyns — JleHuma, 3akoHOB
MIOCJIEIOBATEIBHOTO M MapajuIeIbHOTO coequHeHnit. O3HakoMieHne ¢ npaBwiamMu Kupxroda mpu
pemienun 3anad. [locTtaHoBka M penieHHE (QPOHTANBHBIX HKCIEPUMEHTANIbHBIX 3a7ad Ha
orpezieNieHue TOKa3aHUuil MpuOOpPOB MPU U3MEHEHUHU COIMPOTUBIEHUS T€X WM HHBIX YYacCTKOB
LEIY, Ha OINPEENICHUE CONMPOTUBIECHUI y4aCTKOB LIETIH U T. 1. Pemienue 3a1ay Ha pacyeT y4yacTka
e, umerormeit 3/(C.

3azayl Ha ONMCAHUE MOCTOSHHOTO AJIEKTPUYECKOTO TOKA B AJIEKTPOJIMTAX, BaKyyMe, ras3ax,
MOJIYITPOBOJTHUKAX: XapaKTEPUCTHKA HOCUTEJIEH, XapaKTePUCTUKA KOHKPETHBIX SIBICHUM U JIp.
KauecTBeHHbIE, HKCIIEpUMEHTANIbHBIE, 3aHUMATEIbHbIE 3aJaud, 3aJadyd C TEXHUYECKHM
coJiep>kaHrueM, KOMOMHUPOBAHHBIE 33/1a4H.
dnekmpomaznumnbsle KONEOAHUA U 60JIHbL

3ajgaun pa3HbBIX BUJOB Ha OMNHUCAHUE SBJICHUS SJIEKTPOMAarHUTHOW HMHAYKIMHU: 3aKOH
AJIEKTPOMArHUTHON UHAYKITUH, MPAaBUIIO JIeHI1a, MHIYKTUBHOCTD.

3agaud  Ha  TEPEMEHHBIM  JJEKTPUYECKUM  TOK:  XapaKTEPUCTHUKU  MEPEMEHHOTO
ANEKTPUYECKOTO TOKA, JIEKTPUUECKHE MAIIHbI, TpaHCHOpPMATOp.

I'eomeTpuueckas u BoiHOBast onTuka. JiaemeHThl CTO

3aauy Ha OMKMCAHKUE PA3IMYHBIX CBOMCTB 3JI€KTPOMArHUTHBIX BOJIH: CKOPOCTh, OTPasKEHUE,
npenomiieHue, nHTephepeHrs, nudpakuus, moaspusanus. 3a1a4i 0 TEOMETPUIECKOM ONTHKE:
3epkana, ontuueckue cxembl. Kimaccuduxarus 3agay no CTO u npumMeps! UX pelieHus.

KBaHTOBas1 TEOpPHUs JJIEKTPOMATHUTHOIO M3JIy4YeHHs BellecTBa. SinepHas ¢pusuka

®otorddext. Pacuer BonHb! e bpoiins. [lornomenne u nznydenue ceera atoMmoM. CTpoeHue
atoMa. CoctaB aToMHOTrO0 sipa. [loryomenre u nu3mydyeHue cBETa aTOMOM. 3aKOH pPaJuOaKTUBHOIO
pacnaga. ®u3nka aTOMHOTO siApa. JHEPrus CBSA3H. SIepHbBIE peaKIuu.

1.8. Tunsbl ypoKkoB, BUIbI KOHTPOJIS
-DopMBbI OpraHu3anyy y4eOHOTO Tpoliecca: WHANBHyaTbHbIE, TPYITIOBIC, HHINBUIYaIbHO-

I'pYIIIOBBIC, (prHTaHBHBIC, KJIaCCHBIC U BHCKIIACCHBIC.

-dopMbI KOHTPOJIA: 3a4eT.



2. YuyeOHO-MeTOAMYECKOE oOlecrmeyeHmne

Jlumepamypa ona yuumens

9.

10.

Opnos B. A., CaypoB 0. A. «Metoasl pemenus ¢(uzmueckux 3amau» («IIporpammsl
9JIEKTUBHBIX KypcoB. @usuka. 9-11 kmaccel. [IpodunsHoe 0b6ydeHue»). CocraBurens B. A.
KopoBun. Mockga: [Ipoda, 2005 r.

OpnoB B. A., CaypoB 0. A. «IlIpaktuka pemenus ¢usmueckux 3amaau» (Pusuka. 10-11
Kyaccel.). MockBa: M3narensckuii nentp "Benrtana-rpad", 2015 r.

3opun H. U. «DnektuBHbIN Kypc «MeTtoapl pemeHus ¢puzndeckux 3agau»: 10-11 kmacceiy,
M., BAKO, 2007 r. (Mactepckasi yauTesi).

PomameBnu A. U. «®u3uka. Mexanuka. 10 kmace. Yuumcs pemats 3agaun», M., [lpoda,
2007 1.

SAsopckuii b. M., Cenesnes 0. A. «CnpaBoyHOE pyKOBOJICTBO 110 (pU3UKE st
MOCTYIAKIIMX B BY3bI U JUII caMooOpa3oBaHus», M., Hayka, 1989 r.

Y4ebHoe mocobue yist moctynaronux B By3sl. ®usuka. M3a. MI'TY um. H.D. baymana,
Mocksa, 2011 1.

BMK MI'V - llIkoze. Yriy0OaeHHbIH Kypc ¢ pelieHusaMu 1 ykazanusmu. dusuka. U3z,
"bunom. Jlaboparopus 3Hanuit", Mocksa, 2011 r.

Yusunes B.1. ®uzuka B 3agavax ams crapiiekiaccHukoB. 3. OO0 "A3z6yka-2000",

2022 .

EI'D 2023. Otnuunslit pesynbrart. [log pepakiueit M.YO. Jlemunosoit. U3a.
"HauunonansHnoe oopa3oBanue”, Mocksa, 2023 r.

N.M. T'ens¢rar, N.1O. Henames. ['oroBumMest k onummnuaze no ¢usuke. Uz, "Unekca",
Mockaa, 2019 1.

Jlumepamypa ons obyuarowuxcs

1.
2.
3.

4.

H.A. ITapdentreBa. COopHuK 3a1au no pusuke. Mzn. "IIpocsemenue”, Mocksa, 2009 .

A. VIBanoB. 3amaunuk 1o ¢pusuke. Mexanuka. U3n. "Texnocdepa", Mocksa, 2006 .

Kozen C. M., Koposun B. A., Opnos B. A. u np. «®uzuka. 10—11 ki.: CoopHUK 33724 C
OTBETaMU U peueHusmMm», M., Muemosuna, 2004 r.

Menenun I'. B. «®u3uka B 3aa4ax: 3K3aMEHAIMOHHBIE 33/1a4d C pemeHusMm», M., Hayka,
1985 r.

Yepnoynuan A. U. «®usnka. 3amaun ¢ OTBETaMH U permeHnsiMu», M., Beicas mkosna, 2003
T.

CrenanoBa I'. H. «C6opHuK BompocoB 1 3aiad o ¢usuke: [IpodumpHas mkomna. 10-11
kiaccel. M3a. "CTII Hlkona", Cankt-Ilerepoypr, 2005 T.

Pabouas mporpamma 3JeKTUBHOTO Kypca 1o ¢usnuke «MeTosl pemeHus: GU3NIecKux 3aa1au»
Ha 2025 — 2026 yueOHBIN TO/ COCTaBJICHA HAa OCHOBE

«[Iporpammbl 3meKTUBHBIX KypcoB. Dmsmka. 9-11 xmaccsl. IlpodmnbHoe oOydeHHEY,
coctaButenb: B.A. KoposuH, - «/Ipoda», 2007 r.

aBTOpPCKOM mporpammbl «MeTonbsl pemeHus: ¢uzndeckux 3anad»: B.A. Opnos, F0.A.
Caypos, - M.: Jlpocda, 2005 r.

TaresakuH b.A. «3nextuB 10. Meroas! pemenns pusndeckux 3anau», Kadeapa teopun
¥ METOJIMKHU eCTeCTBeHHOHayuHoro oopazoanusi BOUIIKulIPO, Boponex, 2005r.


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

3. KanennapHo-temaTnyeckoe IJiaHUPOBaHUe

Ne Tema 3ansaTHA Koax- Jara Hara
n/m BO 10 TUTaHY dakTHy.
yac.
1. dusndeckas 3anada. Kinaccudukamus 1 05.09.
3aja4.
2. [IpaBuia u mpuemMsl pereHus: GU3NIECKuX 1 12.09.
3aja4.
3. Pemenue 3amad 110 KHHEMATHKE 1 19.09.
MaTEpUAIBHON TOYKHU.
4, Pemenue 3amay Ha onpeeneHne CKOpoCcTr 1 26.09.
1 YCKOPCHHSI.
o. Pemenue 3a1ay Ha paBHOMEpPHOE U 1 03.10.
paBHOIIEPEMEHHOE JIBH)KCHHE.
6. Pemenue 3aau Ha paBHOMEpPHOE U 1 10.10.
paBHOIIEPEMEHHOE JIBH)KCHUC.
7. Pewmenue 3amay Ha 3akoubsl HeroTOHA. 1 17.10
8. Pemienue 3a1a4 Ha ABMKEHUE 1 24.10.

MaTepuaIbHON TOYKU, CUCTEMBI TOUECK,
TBEPJAOIO Teja Mo IeUCTBUEM
HECKOJIbKUX CHII.

9. Pemrenue 3a1a4 Ha OCHOBHBIE 3aKOHBI 1 07.11.
JMHAMUKH.

10 Pemrenne 3a1a4 Ha OCHOBHBIE 3aKOHBI 1 14.11.
JTMHAMUKH.

11. 3HAKOMCTBO C IPUMEPAMHU PEILIECHUS 1 21.11.

OJIMMIIMAaIHBIX 3aJa4 paﬁOHHOFO n
JIp.yPOBHEM, HA 3aKOH COXPAHEHUS
VMITYJIbCA.

12. 3HAKOMCTBO C IPUMEPAMHU PEILICHUS 1 28.11.

OJIMMITHAHBIX 337a4 PailOHHOTO U

Jp.ypOBHEH, HA 3aKOH COXPaHEHUS
UMIYJbCA.

13. 3HAKOMCTBO C IPUMEPAMHU PEILICHUS 1 05.12.

OJIMMITMAHBIX 337a4 pallOHHOTO U

JIp.YPOBHEM, HA 3aKOH COXPAHEHUS
UMIYJbCA.

14. 3HAKOMCTBO C IPUMEPAMHU PEILIECHUS 1 12.12.
OJIMMITHAHBIX 3371a4 pailOHHOTO U
JIp.YpPOBHEH, pabOTy ¥ MOIITHOCTb.

15. Pemrenue 3a1ay Ha 3aKOH COXPaHEHUS 1 19.12.
UMITYJIECA ¥ SHEPTHH.

16. Pemenue 3a1a4y Ha 3aKOH COXpaHEHUS 1 26.12.
UMIyIbCa ¥ SHEPTHUU.

17. PaBuoBecue ten. [lepBoe ycioBue 1 16.01.

paBHOBECHUS TBEPJIOTO TeJA.




18. Bropoe ycinoBue paBHOBECHS! TBEPAOTO 23.01.
Tena.
Pemenue 3ama4 Ha onrcanue MOBEACHUS 30.01.
U7ealbHOTO rasa:
19. OnpeneneHne CKOPOCTH MOJIEKYI. 1
20. OcHoBHoe ypaBHeHne MKT, 1 06.02.
21. XapaKTepUCTUKHU COCTOSIHUS ra3a B 13.02.
M30MpoIIeccax.

22. 1 20.02.

Hcnonp3oBaHue ypaBHEHUS

MenneneeBa — Knaneiipona,

XapaKTePUCTHKA KPUTUYECKOTO COCTOSIHHUS.

23. Pemenue 3aga4 Ha cBOMCTBA MAPOB: 1 27.02.

UCIOJIb30BaHNE YPABHEHUS

MenneneeBa — Knaneiipona,

XapaKTePUCTHKA KPUTUIECCKOTO COCTOSTHUS.
24, I'paduueckue 3aqaun Ha ra30BbIC 3aKOHBI. 1 06.03.
25. Pemenue 3amau Ha ornpenencHue 1 13.03.
XapaKTePUCTHK BIAXKHOCTU BO3/yXa.
26. Buytpennss sneprus. Pabora B 1 20.03.
TEPMOIMHAMHUKE.
27. KonmuectBo Tennorsl. TermoBbie IBICHUSA. 1 27.03.
Pemenrie KOMOMHUPOBAHHBIX 3a/1a4 HA
MEePBBINA 3aKOH TEPMOTUHAMUKH
28. Pemenue 3aay Ha TEIUIOBBIE IBUTATEIH. 1 10.04.
29 Pemrenue 3anau ¢ momomipio 3akoHa Oma 1 17.04.
JUTSL 3AMKHYTOM LIEITH.
30 Pemenue 3anau Ha 3akoH J[xoyst — Jlenna. 1 24.04.
31. O3nakomieHue ¢ npasuiamu Kupxroda 1 08.05.
TIPH PEIICHUH 3a/1a9

32. [ToBTOpEHME MPOIACHHOTO MaTepuaa 1 15.05.
33. [ToBTOpEHME NMPOIAEHHOTO MaTepuaa 1 22.05.
34. Peseps. [loBTOpeHune npoiiieHHOTro Marepuasa 1




