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IMosicuuTeILHAS 3aNIMCKA

1.1. HopmaruBHas 0a3a

PabGouas ImporpamMma 3JIEKTUBHOI'O Kypca I10 (1)I/I3I/IKC COCTaBJICHA B COOTBETCTBHUU C:

1.

3akona Poccwuiickoit ®deneparmu Ne 273-D3 ot 29.12.2012 «O6 obpazoBanuu B Poccuiickoit
Denepaunumn».

[TopsiaxoM OpraHM3aliy U OCYILECTBICHUS 00pa30BaTEIbHOM JEATEILHOCTH 10 OCHOBHBIM
00111e00pa30BaTeNHHBIM IPOrpaMMaM — 00pa30BaTEILHBIM NIPOrpaMMaM HadyaJIbHOTO
00111er0, OCHOBHOT'O OOIIET0 U CPEAHEro 00IIero o0pa3oBaHusl, yTBEPKACHHBIM TPUKA30M
Munuctepcra npocsemienus Poccuiickoit @enepanun ot 22.03.2021 Ne 115.

TpeOoBanmii K pe3ynbTaTaM CpEIHEro oOmero oOpa3oBaHMs, MPEICTABICHHBIX B
denepaabHOM  TOCYAapCTBEHHOM  00pa30BaTENIbHOM  CTaHIApTE CPEAHEro  OoO0IIero
obpazoBanus ([Ipukxaz Munobpuayku Poccun ot 17.05.2012 N 413 (pen. ot 29.06.2017)
"OO6 yrBepkaeHUU (eaepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa
cpemHero odmniero oopasoBanus").

[ToctanoBnenusimu ['1aBHOTO TOCYIapCTBEHHOTO CAaHUTApHOTO Bpaua Poccuiickoit
Oenepanun ot 28.09.2020 Ne 28 ««O06 yrBepxaenun canutapubix npasui CII 2.4. 3648-20
«CaHUTapHO-3MHUIEMHOJIOTHYECKUE TPEOOBAHUS K OpraHU3aI|sIM BOCITUTAHUS U 00yUICHHUS,
OTJIbIXa U O3JI0POBJICHUSI JETeH U MOJIOACKU», OT 28.01.2021 Ne 2 «O06 yrBep)aeHUH
canuTapHbix npaBui 1 HopMm CanlluH 1.2.3685-21 «'uruennyeckue HOpMaTUBBI U
TpebOBaHMs K 00€CTICUCHUIO O€30MaCHOCTH U (MJIM) 0€3BPEIHOCTH IS YelloBeKa (PakTopoB
CpeIbl OOUTAHUS.

[Ipukazom MunuctepcrBa npocseuienus Poccuiickoit @eneparnuu ot 20.05.2020 Ne 254
«O0 yTBepxaeHun (heaepaabHOro nepeuHs yueOHUKOB, TOMYIIEHHBIX K UCIIOJIb30BAHUIO
P peaTu3aiii UMEIONUX TOCYIaPCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTEIbHbIX
pOrpaMM HavaabHOTO OOIEro, OCHOBHOTO 00IEro, CpeAHero oo1mero oopa3oBaHus
OpraHU3aIUsIMHU, OCYIIECTBISIOMUME 00pPa30BaTEIbHYIO IS TEIBHOCTDY.

[Tpukazom MunucrepcTBa oopazoBanus u Hayku Poccuiickoit ®denepanuu ot 09.06.2016
Ne 699 «O06 yTBepkIeHNN TIepeuHsl OpTaHU3aIMi, OCYIIECTBISIONIMX BBITYCK YU€OHBIX
1ocoOui, KOTOPBIE TOMTYCKAIOTCS K UCIOIB30BAHUIO TIPU PeaTM3alii HMEIOTITIX
roCyJapCTBEHHYIO aKKpeIuTaIuio 00pa30BaTeIbHBIX MPOrpaMM HayalbHOTO OOIIETO,
CpeaHero o0IIero, OCHOBHOTO O0IIET0 00pa30BaHUS.

Mertoandeckne pekoMeHaanuu K yaeounky ®usuka. 10 kimace, mox penakiuei
I".SI.Msxkumesa, b.b.byxosuesa, H.H.Corckoro, ba3oBblii u yrimyOneHHbIH ypOBHH,
[Tpocsemienwne, 2019r.



1.2. YMK

1. YyeOHuku:

Ne ABTOp HasBanue, xiacc I'on u3n-Ba HsparenscTBO
/1
1. | 'Sl Makumes, |®usuka. 10 xmacc. ba3osbrii 2019 [TpocBemienue
b.b. byxoBueB, | yriny0ieHHbIH yPOBHU
H.H. Corckuit

1.3. O0mas xapakTepucTUuKa y4eOHOro npeamera

[Ipouecc pemeHust 3a1a4 CIYKUT OJAHUM M3 CPEICTB OBJIAJICHUS CUCTEMOW HAay4YHBIX 3HAHUU IO
TOMY WJIM MHOMY y4eOHOMY mpeamery. OcOOeHHO BelMKa ero poiib Mpu 00ydeHHH (QHU3UKe, e
3a/la4¥ BBICTYMAIOT JCWCTBEHHBIM CPEICTBOM (POPMUPOBAHHUS OCHOBOMOJATAIONIUX (DU3HUECKUX
3HaHUW ¥ yMeHH#. B mpoliecce perienusi oOydaromuecs OBIAJEBAIOT METOAAMH HCCIIEIOBaHUS
Pa3IMYHBIX SBJICHHUM MPUPOJIbI, 3HAKOMSATCS C HOBBIMU MPOTPECCUBHBIMU UICSIMH U B3IJISIaMU, C
OTKPBITHSIMH OTCUECTBEHHBIX YYEHBIX, C JIOCTIIKEHUSMU OTEYECTBEHHONW HAYKU U TEXHUKHU, C
HOBBIMHU TIpodeccusiMu.

[Iporpamma 37€KTUBHOrO Kypca OPUEHTHUPYET YUYMTENS Ha JajbHEW "1Iee COBEPLICHCTBOBAHHME
YK€ YCBOCHHBIX OOYYAIOIIMMUCS 3HAaHUN M yMeHui. J[Ji1 3TOro BCsA mporpamMma JEIHUTCS Ha
HECKOJIBKO pa3fiesioB. B mporpamme BbIZeNIeHbI OCHOBHBIE pa3ieibl IMIKOJIBLHOTO Kypca (GU3UKH, B
Hayajie U3y4eHHs] KOTOPBIX C YYAIIMMHCS TOBTOPSIOTCS OCHOBHBIE 3aKOHBI M ()OPMYIIBI JAHHOTO
pasnena. Ilpu nmonbope 3agauy MO KaKIOMY paslielly MOYKHO HCIIONb30BaTh BBIYMCIUTEIBHBIE,
KauyeCTBEHHBIC, TpadUIeCcKue, IKCIICPUMECHTAIBHBIC 3a]Ja4H.

B nauane u3zydeHus Kypca JaeTcsl Ba YpoKa, LIeJIbI0 KOTOPBIX SBJSETCS 3HAKOMCTBO yYalIUXcs C
MOHATHEM <3ajlada», WX KilaccupuKaluued U OCHOBHBIMU crocoOamu pemieHus. bombiioe
3HAYEHHUE JAeTCsl aIrOpPUTMY, KOTOPBIH (DOPMUPYET MBICIUTEIbHBIE ONEPALUU: aHAJIU3 YCIOBHS
3aJ1a4M, JJ0ra/iKa, IPOEKT PEIICHNUs, BbIIBUKEHUE TUIIOTE3bI (PELIEHMS ), BHIBOI.

B 10 knacce npu pemeHUH 3ajad 0co00€ BHUMAaHUE YAENSAETCs MOCIeN0BaTeIbHOCTH JICHCTBUH,
aHaJIN3y (QU3NYECKOTO SIBJICHMS, IPOTOBAPUBAHUIO BCIYX PELICHMs, aHAIU3Y MTOJIy4YEHHOTO OTBETA.
Ecnu B Hauane paszgena A WUIFOCTPALMU UCIOJB3YIOTCS 33a4l U3 MEXAHHKHU, MOJIEKYJIIPHON
(buU3KKH, NEKTPOANHAMUKH, TO B AaJIbHEHIIEM PELIAoTCs 3a7auu U3 pas3zienoB Kypca ¢pusuku 11
KJacca.

[Ipn moBTOpeHHH O0000IIAIOTCS, CHUCTEMATHU3UPYIOTCA KaK TEOpEeTHYEeCKUH MaTepuan, Tak U
IIPUEMBI PELICHUs 3a]ad, IPUHUMAIOTCA BO BHMMAaHUE LEIU IOBTOPEHHs IIPU IMOATOTOBKE K
€AMHOMY I'OCYJapCTBEHHOMY JK3aMEHY.

[Ipu pemiennu 3aaay Mo MEXaHUKe, MOJIEKYJISIpPHON (DU3HKE, IEKTPOIMHAMHKE IJIaBHOE BHUMaHHE
oOparaercsi Ha (GOPMUPOBAHKWE YMEHHI periaTh 3a/Ja4d, Ha HAKOIJIEHUE OMbITAa pEelIeHus 3a/1a4y
Pa3INYHOM TPYIHOCTH.

1.4. lleau u 3axa4u

Lenu anexmusHozo Kypca no gusuxe:

- pa3BHUTHE TIO3HABATEIBbHBIX MHTEPECOB, HHTEIUICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH B
nporiecce pereHus GU3nIecKux 3a1a4 U CaMOCTOSITEIBHOTO MPUOOPETEHMUSI HOBBIX 3HAHMIA;

- COBEpILIEHCTBOBAHUE MOJTYYEHHBIX B OCHOBHOM Kypce 3HAHUN U YMEHUI;

- (opMUpOBaHHE MIPEICTABUTENCH O MMOCTAHOBKE, KIIACCU(PUKALINN, IPUEMaX U METO/IaX PEIICHHUS
buznyeckux 3a1ad;



- IPUMEHATH 3HAHUS 10 (PU3UKE ISt OOBSICHEHUS SIBICHUIH TPUPOJIbI, CBOMCTB BEIIECTBA, PEIICHHS
¢du3nUecKux 3a/1a4, CAMOCTOSTEILHOTO TPUOOPETEHHUS M OLIEHKH HOBOM MH(popMaIiu HrU3n4ecKoro
COZIepIKaHMUSI.

3aoauu snexkmusHoeo Kypca no gusuxe:

- YyriIyOJIeHUE ¥ CUCTEMaTHU3alus 3HAaHUH yJaIuXxcs;

- YCBOGHUE YYaIIMMHUCS OOIINX aJTOPUTMOB PEIICHUS 3a71a4;
- OBJIQJICHHE OCHOBHBIMH METO/IaMHU PEIICHUS 3a71ad.

1.5. Mecto npeamera B ¢gegepajibHOM 0a3UCHOM YUeOHOM IJIAHE

[IporpammHbIii MaTepuan paccuuTaH s ydamuxcs 10 kimaccoB Ha 1 ydeOHBIH yac B HEIEIIO,
Bcero 34 yaca.

Hacrosimass mporpamMa mo3BossieT 0Oosiee TIIyOOKO M OCMBICICHHO H3ydYaTh IPAKTHUECKUE W
TEOPETUYECKHE BOMIPOCHI (PU3UKU.

[{enb 3TOro AJIEKTHUBHOTO Kypca — Pa3BUTh Y YUAIIUXCS CIEAYIOLIUE YMEHUS: peliaTh MpeIMeTHO-
TUTIOBBIC, Tpaduueckre W KAYeCTBEHHBIC 3a/JaYd IO TUCIUIUIMHE; OCYHISCTBIISATH JIOTUYCCKHE
MIPUEMBI Ha MaTepuaje 3aJaHui 10 MPeIMETY; pellaTh HeCTaHJaPTHBIC 3a/1a4H.

ITporpaMMa nocBsiIeHa pacCCMOTPEHHUIO OTAENIBHBIX TEM, BaXKHBIX JIJI1 OCBOEHUS METOJIOB PEIICHUS
3a/1a4 MOBBILIEHHOM CIO0KHOCTH. B IIPaKkTUYECKON 4acTH pacCMaTPUBAIOTCS BOIIPOCHI 110 PELIEHUIO
JKCIIEPUMEHTAIBHBIX 337a4, KOTOPbIE ITO3BOJISIOT PUMEHATh MAaTEMAaTUYECKUE 3HAHUS U HABBIKH,
CHOCOOCTBYIOIIME TBOPUECKOMY M OCMBICIEHHOMY BOCIIPUATHIO MaTepHUaa.

B pesynbrare peanuzanuu JaHHON MpOTrpaMMbl y ydaliuxcsi GOpMUPYIOTCS CIEAyIOIINUE yueOHbIe
KOMIIETEHIIMM: CUCTEMaTH3allus, 3aKpeIieHHe U yriayOneHne 3HaHUM (yHJaMeHTaIbHBIX 3aKOHOB
(GU3UKU; yMEHUE CaMOCTOSITEIbHO paboTaTh CO CHPABOYHOU M y4yeOHOW JIUTepaTypoil pa3iuyHbIX
UCTOYHUKOB MH(OPMAINK; pa3BUTHE TBOPUECKUX CIOCOOHOCTEHN yJaIuxcsl.

1.6. Ilianupyembie pe3yJibTaThbl 0CBOEHUS Y4eOHOI0 MpeaMeTa

B pe3ynbrare npoxoxaeHus IporpaMMbl yUaluecs T0JKHbI 3HaTh:
OCHOBHBIE MOHATHS (PUBUKH;

OCHOBHBIE 3aKOHBI (PU3HKH;

BBIBOJI OCHOBHBIX 3aKOHOB;

MOHSTHE WHEPIIMH, 3aKOHA NHEPLIUU;

BU/Ibl DHEPTUH;

Pa3HOBUAHOCTH MPOTEKAHUS TOKA B Pa3IMUHBIX Cpeaax;

COCTaB aTOMa,

3aKOHOMEPHOCTH, TPOUCXOSAIINE B Ta3aX, TBEP/bIX, )KUJIKUX Telax.

B pe3ynpTaTe npoX0KIeHUs IPOrpamMMbl yHallHecs TOKHBI YMETh:

MPOU3BOUTH PACUETHI 1O PUZNYECKUM (HOopMyIIaM;

HpOI/ISBO)II/ITB pacquLI 10 OHpG}ICJ’ICHI/IIO KOOpHI/IHaT TSI 151 .]'IIO6OFO BuUJa IBUKXCHUA,
MPOU3BOUTH PACUETHI IO ONPEACTCHUIO TETIOBOro OaaHca Tel;

pemaTL Ka4YE€CTBCHHBIC 3a1a4l,

pemiats rpadudecKue 3a1a4u;

peniaTh 3aJa4i Ha COOTBETCTBUE;

CHHMATh BCe HEOOXOAUMBIE JaHHBIE C TPa(UKOB U MPOU3BOAUTH HEOOXOTUMBIE PAaCUETHI;
MMCAaTh SAJICPHBIC PEAKIINH, PACCUYUTHIBATH TIEPUO]] TIOJTypacIiaia, YHEPTUIO CBSI3H,
SHEPreTUYECKUN BBIXOJ SIACPHBIX PEAKIU;

COCTAaBJIATH ypaBHeHI/ISI JABHMIXKXCHUSA,

110 YPaBHEHHUIO JBUKCHUS, TIPH TIOMOIIH MPOU3BOIHOM, HAXOAUTh YCKOPEHUE, CKOPOCTh;
JIaBaTh XapaKTEPUCTUKHU IMPpOoIeccaM MPOUCXOIAIINE B ra3ax;



CTPOUTH M OOBACHATH IpaMKU H30IPOIIECCOB;

OIKCHIBATH MPOLIECCHI PU TIOMOIIM YPaBHEHHS TETUIOBOTO OanaHca;
HPUMEHSATH 3aKOH COXPAaHEHUSI MEXaHHMYECKOI SHEPTuH;

IMPUMCHATDH 3aKOH COXPAaHCHUA UMITYJIbCA,

JIeTIaTh BBIBOIBI.

1.7. Conep:xkanue nporpaMmmbl

Jannas mporpamma paccunTana Ha 34 yaca ¥ BKJIIOYAET CIEAYIONIUE TEMBbI:
1. ®usnueckas 3agava. Knaccudukanus 3agay. [IpaBuna u npuemsl pemieHus: Gu3nYECKuX 3aa4.

2. Mexannka. Kunematuka u nuHamuka. Ctatuka. 3aKOHBI COXpaHEHUS.

3. MonekynspHas ¢pusuka. CTpoeHHE U CBOMCTBA ra30B, KUIKOCTEH U TBEP/BIX TeJl.
OCHOBBI TEPMOAMHAMHUKH.

4, OCHOBBI QJICKTPOJAUMHAMUKMU. 3aKOHBI ITOCTOSTHHOT'O QJICKTPHUUYCCKOI'O TOKaA.

dusnueckas 3agaya. Knaccupurkanus 3agau

Yro Takoe usznyeckas 3amava. CocraB Gpusnyeckoii 3aqaun. duzndeckas TeOpHs U PELICHUE
3aja4. 3HAUCHKE 33714 B OOYYCHUU H JKU3HH.

Knaccudukanus ¢usudecknx 3amad mo TPeOOBAHUIO, COACPKAHHIO, CIOCOOY 3amaHus U
pemienus. [Ipumepsl 3a1a4 BceX BUIOB.

CocraBnenue ¢pusnveckux 3anaqy. OCHOBHbIC TPEOOBaHHS K COCTABICHUIO 3a1a4. CriocoObl 1
TEXHHUKA COCTABJICHUA 3a/1a4. HpI/IMCpBI 3a1a4 BCE€X BUIOB. HpaBHna 1 IPUEMBI pCHICHUS
du3nUecKux 3amaq

Mexanuka
Kunemamuxka u ounamuxa

OO6mue TpeOoBaHUs IPH pelieHUH PU3MUECKUX 3a7a4d. DTanbl peieHus GU3nIecKou 3aaaqu.
Pabora ¢ Tekctom 3amaun. AHanu3 PU3NYECKOTO SBJICHUS; POPMYIUPOBKA UEH * pelieHus (TuiaH
pemieHusi). BeimonHeHwe miaHa pemieHus 3amadyd.  YucnoBoil  pacuer. Vcmonb3oBaHHe
BBIUMCIUTENFHON TEXHUKH /s pacueToB. AHanmu3 pemieHuss U ero 3Hadenue. OdopmieHue
petieHusl.

Tunu4Hble HENOCTATKU TpPH pEImIeHHd U Oo(OpMIEHUHM perieHus (Gu3ndeckoi 3aadu.
N3yuenne mpumepoB pemieHus 3amad. Pa3znudaple MpUEMbl M CIOCOOBI PEIICHUsS: aJTOPHUTMBI,
AHaAJIOTUH, TEOMETPUUYECKUE TPUEMBI.

Cmamuka

KoopaunatHelii MeTO/ pelieHus 3ajad 1o MexaHuke. PeleHue 3a1ad Ha OCHOBHBIE 3aKOHBI
JuHaMUuKU: HblOTOHA, 3aKOHBI Uil CUJT TATOTEHHUS, YIPYTOCTH, TPEHUS, CONIPOTUBIICHU. Pemienne
3a/lady Ha JBWIKEHHWE MaTepUajbHOM TOUYKH, CHCTEMBI TOYEK, TBEPAOTO Tejla TMOJ ACHCTBHEM
HECKOJBKHUX CHJI.

3ama4yn Ha ompeieNieHne XapaKTePUCTUK PAaBHOBECHS (PU3NIECKUX CUCTEM.

3amaun Ha MPUHITUIT OTHOCUTEIBLHOCTH: KHWHEMATHUECKUE M TMHAMHYECKUE XapaKTePUCTUKH
JBIDKEHUSI TeJla B Pa3HBIX MHEPIIMATbHBIX CHCTEMax OTCUeTa.
3axonwvl coxpanenus

3ajaun Ha 3aKOH COXpaHEHUsI UMITYJIbCa U PEAKTUBHOE JIBH>KEHHE. 3a7aul Ha ONpe/ieNieHre
paboThl M MOIIHOCTH. 3aJaud Ha 3aKOH COXPAHEHHUs M MpPEBpaIleHHs MEXaHUYECKON SHEpruu.

3HAKOMCTBO C PUMEPAMHU PEIICHHUS 3a]1a4 [10 MEXaHUKE PECITyOIMKAHCKUX U
MEXIYHApOJHBIX OJMMITHAA].



Moaexkyasipaas puznka
Cmpoenue u ceolicmea 2a3o8, HcuoKocmeu u meépovlx mei

KadecTBeHHbIe 3a7aul HAa OCHOBHBIC TIOJIOXKCHHS W OCHOBHOE YpPaBHCHHE MOJICKYJISIPHO-
kuHeTndecko teopun (MKT). 3amaum Ha ommcaHue TMOBEICHUSI WCATBHOTO Taza: OCHOBHOE
ypaBuenue MKT, omnpeneneHne CKOPOCTM MOJIEKYJ, XapaKTEPUCTUKUM COCTOSHUS Tras3a B
M30IpoIIeccax.

3agauM Ha CBOMCTBAa NapoOB: HCIOJb30BaHHE ypaBHEeHHsT MenaeneeBa — KianelpoHa,
XapaKTEePUCTUKA KPUTHUYECKOTO COCTOSHMS. 3aJa4i Ha OMHMCAHHE SIBJICHUN MOBEPXHOCTHOTO CJIOS;
paboTa CHUI TOBEPXHOCTHOTO HATSOHKCHHS, KANWJUIIPHBIC SIBICHUS, HW30BITOYHOE JaBJIICHHUE B
MBUIBHBIX TY3BIPSAX. 3a/1a4u Ha ONPE/ICICHIE XapaKTEePUCTUK BIAXKHOCTH BO3/1yXa.

3a/aun Ha OMpeIeICHUE XapaKTePUCTHUK TBEPAOro Tejia: aOCOMIOTHOE M OTHOCHUTEIHHOE
YJIMHEHHE, TEIJIOBOE PACHIMPEHHE, 3a1ac MPOYHOCTH, CUJIa YIIPYTOCTH.

OcHosbl mepmMoOUHaAMUKU

KoMOuHMpOBaHHBIC 3a/J1a4d Ha TEPBBIA 3aKOH TEPMOJWHAMHUKH. 33Ja4d HA TEIIOBBIC
JIBUTATEIIH.

DKCKypcus C LI€TbI0 cOOpa TaHHBIX JJIs COCTABICHUS 3aa4.

KoHcTpykTOpckue 3aaud W 3ajayd Ha TPOEKTHI: MOJENb Ta30BOTO TEPMOMETpPA; MOJIEINb
MIPEIOXPAHUTEIIBHOTO KJIallaHa Ha OIPECTICHHOE JaBJICHUE; MPOCKTHI MCIOJb30BaHUS Ta30BbIX
MPOILIECCOB IS TI0JIa4yd CHUTHAJIOB; MOJENIb TEIUIOBOKM MAIIIMHBI, TPOEKTHl MPAKTHYECKOTO
ompezieNieHus paguyca TOHKUX KaluJUISIPOB.

OCHOBBI IEKTPOAMHAMU KNI
3akonvl nocmosanHo20 d1eKmpudecko2o moxa. Masnemusm

XapakTepucTHKa pelieHus 3a/1a4 pa3jiena: ooliee U pa3Hoe, IpUMephl U IPUEMbI pEIICHUS.

3amaul pa3HbBIX BHUJOB HA OMHCAHHME OHJIEKTPUUYECKOIO MOJS Pa3iIMYHBIMH CpPEJICTBAMHU:
3aKOHAMM COXpaHEHHus 3apsja U 3akoHOM KyioHa, CHIOBBIMU JIMHUSMH, HaNpPSKEHHOCTHIO,
Pa3HOCTHIO OTEHIIMAJIOB, SHEpruel. Penenne 3a1au Ha onyMcaHue CUCTEM KOHJIEHCATOPOB.

3amaud Ha pa3IUYHbIE MPUEMbI pacdyeTa COMPOTHBICHUS CIIOKHBIX AJIEKTPUUYECKUX LIETeH.
3amauy pa3HbIX BUJOB HAa ONUCAHHUE DJIEKTPUUYECKHUX LENed MOCTOSHHOTO 3JEKTPUUECKOro TOKa C
nomompbio 3akoHa Oma i 3aMKHyTOM 1enu, 3akoHa JDkoynms — Jlenna, 3akoHOB
MOCJIEZI0BATENBHOIO U MApAIJIENbHOTO coenHeHnid. O3HakomieHne ¢ npasuinamu Kupxroga npu
pemienun 3anad. [loctaHoBka M pemieHHe (POHTAIBHBIX OJKCHEPUMEHTAIbHBIX 3a/7ad Ha
onpejeNieHue TOoKa3aHUil MpuOOpOB NMPU U3MEHEHUHU COINPOTUBIEHHUS TE€X WIM HHBIX YYacTKOB
LIENY, Ha OIpe/ieJIeHHE CONPOTUBIIEHUI Y4acTKOB LenH U T. 1. Pemienue 3a1a4 Ha pacyeT yyacTka
neru, nmeroreit 3/(C.

3arayy Ha ONMCAHUE MOCTOSTHHOTO JJIEKTPUYECKOIO TOKA B DJIEKTPOJUTAX, BAKyyMe, rasax,
MOJIYTIPOBOJTHUKAX: XapaKTEPUCTHKA HOCHUTENEH, XapaKTepUCTHKa KOHKPETHBIX SIBJICHUM W Ap.
KauecTBeHHblE, SKCIIEpUMEHTANbHbIE, 3aHUMAaTeNIbHbIE 3aJauyd, 3a7aud C TEXHUYECKUM
coJiepKaHueM, KOMOMHUPOBAaHHbIE 3a/1aUH.
dnekmpomazHumuvie Konebanus u 60JIHb

3ajaul pa3HBIX BHUJIOB Ha ONHMCAHWE SBJICHHS JJIEKTPOMArHUTHOM WMHIYKIUU: 3aKOH
JIEKTPOMAarHUTHOW MHAYKIIMH, IPaBWIIO JIeHI1a, NHIYKTUBHOCTD.

3amaun  Ha  NEPEMEHHBIM  JJEKTPUYECKHA  TOK:  XApaKTEPUCTHUKHA  IEPEMEHHOTO
AIIEKTPUYECKOTO TOKA, JIEKTPUUECKHE MAIIUHBI, TpaHCHOpMATOP.

I'eomeTrpnueckasi 1 BoiHOBasi ontTuka. JiemeHTsl CTO

3a)1atm Ha OIMKMCAaHUEC pa3JINIHbIX CBOMWCTB OJICKTPOMArHMTHBIX BOJIH: CKOPOCTh, OTPAXKCHHUC,
npejaoMIIeHue, nHTephepeHus, Tudpakus, moasipu3anus. 3a1a4u Mo reOMETPUIECKOM ONTHKE:
3epkaiia, ontTuieckue cxembl. Kimaccudukanus 3agad mo CTO u mpuMepsl UX pelieHus.



KBanToBasi Teopusi 3JIeKTPOMATHUTHOTO U3JIy4YeHHs BeulecTBa. SlnepHas ¢pusuka

®otorddexr. Pacuer Bonusl ge bpoiins. [lornomenue u uznydyenue cera aromom. CTpoenue
aroma. CoctaB aToMHOTO sipa. Iloryomenue n n3aydeHue cBera aToMOM. 3aKOH paJMOaKTUBHOIO
pacnana. ®usuka aTOMHOTO siipa. DHEPIUs CBSI3U. SepHble peakuu.

1.8. Tunbl ypokoB, BHbI KOHTPOJIA

-q)OpMBI opraHusanuu y‘lC6HOI‘O nponecca: MHAUBUAYAJIbHBIC, I'PYIIIOBLIC, MHAWBHUIYAJIbHO-
I'PYIIIOBBIC, (prHTaJ'IBHI)Ie, KJIaCCHBIC 1 BHCKJIACCHBIC.

-dopMbI KOHTPOJIS: 3a4eT.

2. YueOHO-MeTOAN4YecKOe olecneyeHnne

Jlumepamypa onsa yuumens
1. Opnos B. A., CaypoB FO. A. «Meroapl pemenusi ¢uznueckux 3agaud» («IIporpammbl

AJIEKTUBHBIX KypcoB. @usuka. 9-11 xnaccel. [lpopunsaoe o6yuenue»). CocraBurens B. A.
Koposun. Mocksa: [Ipoda, 2005 T.

2. Opnos B. A., CaypoB 0. A. «lIpaktuka pemenusi ¢usznyeckux 3anay» (dusmka. 10-11
Kiacchl.). MockBa: M3narenbckuii neHTp "Benrtana-rpad", 2015 r.

3. 3opun H. U. «DnexTuBHbBIN Kypc «MeTosl penienns puzndeckux 3amau»: 10-11 kmaccey,
M., BAKO, 2007 r. (macTepckasi yauTess).

4. Pomamesnu A. . «®Pusuka. Mexanuka. 10 kiacc. Yaumcs pemats 3axaun», M., lpoda,
2007 r.

5. SBopckuii b. M., Cenesnes 0. A. «CnpaBouHO€ pyKOBOJCTBO MO (U3UKE AT
MOCTYMAIOUIMX B BY3bl U AJIs1 camooOpa3zoBanus», M., Hayka, 1989 r.

6. VYueGHoe mocobue ig noctynaromux B By3bl. @usuka. M3n. MI'TY um. H.O. baymana,
Mockga, 2011 r.

7. BMKMI'Y - [llkone. Yriy0OaeHHbIH Kype ¢ pelieHusIMH U ykazaHusmu. dOusuka. U3z,
"bunowm. JIaboparopus 3Hanuit", Mocksa, 2011 r.

8. UYwusunes B.U. ®usuka B 3ama4yax i crapuiekiaaccHukoB. 3. OO0 "A36yka-2000",
2022 1.

9. EI'D 2023. Otinununsiit pesynstar. [log penakuueit MLIO. Jlemunosoit. 13x.
"HanmonansHoe obpa3zoBanue", Mocksa, 2023 r.

10. U.M. T'enbdrar, N.1O. Henames. ['oroBumcs k onmummuaze mo ¢pusuke. M3n. "Mekca",
Mockga, 2019 r.



Jlumepamypa ons o6yuarowuxcs
1. H.A.TlapdentreBa. COopHuK 3a1a4 o pusuke. U3xa. "IIpocsenienne"”, Mocksa, 2009 r.
2. A. UBanoB. 3anaunuk no ¢pusuke. Mexanuka. M3xa. "Texnocdepa', Mocksa, 2006 r.

3. Kozexn C. M., Koposun B. A., Opiios B. A. u ap. «®usuka. 10—11 xi1.: COopHUK 337124 ¢
OTBETaMU U peuieHusMm», M., Muemosuna, 2004 r.

4, Menenun I'. B. «®u3uka B 3a1auax: 5K3aMCHAIIMOHHBIC 33/1a4u C pemeHusMu», M., Hayka,
1985 1.

5. UYepnoyuan A. U. «®u3uka. 3a1auu ¢ 0OTBETaMH U pelieHusasMu», M., Briciias mkona, 2003
r.

6. CrenanoBa I'. H. «COopHuk BompocoB u 3aaa4 no ¢usuke: [Ipodunbaas mkona. 10-11
knaccel. M3n. "CTII kona", Cankt-IletepOypr, 2005 r.

Pabouas mporpamma 351eKTUBHOTO Kypca 1o ¢u3uke «MeToabl pemeHus pU3nuecKux 3amau»
Ha 2012 — 2013 yuyeOHbIi TOJ cOCTaBIEHAa HA OCHOBE

«[Iporpammsl 35eKTUBHBIX KypcoB. @usuka. 9-11 knaccel. [Ipodunbsaoe o0ydenue»,
cocraButenb: B.A. Koposus, - «/Ipoda», 2007 r.

e aBTOpCKOM mporpamMmbl «MeToasl pemeHus gusmdeckux 3agau»: B.A. Opnos, I0.A.
Caypos, - M.: [Ipoda, 2005 r.

e Taresaukul b.A. «Onektus 10. Metons! pemienus ¢pusnueckux 3agay», Kadenpa teopun
U METOJMKHU ecTecTBeHHOHay4yHoro oopa3zoBanus BOUIIKulIPO, Boponex, 2005r.

Jns peanuzanuu nporpaMMbl HCIIOJIB30BaHO yueOHOe nocodue:

Opnos B. A., CaypoB 0. A. «IlIpaktuka pemenus ¢uszndeckux 3agau» (Puzmka. 10-11
kiacchl.). MockBa: M3natenbckuii meHTp "Benrtana-rpad", 2015 r.


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

3. KanennapHo-temaTnyeckoe njaHHUPOBaHHE

Ne Tema 3ansaTuA Kou- Hara Hara
/I BO 10 TUTaHY dakTHy.
Jac.
1. dusnyeckas 3aaada. Kimaccuduxarnms 1
3ajad.
2. [TpaBwiia u mpueMsl pereHus pU3NIecKux 1
3ajad.
3. Pemenwue 3a1a4 mo kuHeMaTHKe 1
MaTepUaIbHOM TOUKH.
4. Pemenwue 3a1a4y Ha onpeesieHne CKOPOCTH 1
U YCKOPEHHS.
S. Pemenne 3a1ay Ha paBHOMEpPHOE U 1
paBHOIIEPEMEHHOE JIBH)KCHUE.
6. Pemenue 3amau Ha paBHOMEpPHOE U 1
paBHOIIEPEMEHHOE JIBH)KCHUE.
7. Pemenne 3a1a4 Ha 3akoHbl Hpl0TOHA. 1
8. Pemenwuie 3a1a4 Ha TBUKCHHE 1
MaTepUaTbHOU TOYKH, CUCTEMBI TOUCK,
TBEPAOro Tela Mo ACHCTBHEM
HECKOJIBKUX CHIL.
9. Pemenuie 3a1a4 Ha OCHOBHBIE 3aKOHBI 1
JTMHAMUKH.
10 Pemenue 3ama4y Ha OCHOBHBIE 3aKOHBI 1
JTMHAMUKH.
11. 3HAKOMCTBO C IPUMEPAMHU PEIICHUS 1
ONTUMIUAIHBIX 3a/1a4 PallOHHOTO U
JIp.YPOBHEM, HA 3aKOH COXPAHEHUS
UMITyJIbCa.
12. 3HaKOMCTBO C IPUMEPAMHU PEIICHUS 1
ONTUMIUAIHBIX 3a/1a4 PallOHHOTO U
JIp.YPOBHEM, HA 3aKOH COXPAHEHUS
UMITyJIbCa.
13. 3HAKOMCTBO C IPUMEPAMHU PEIICHUs 1
ONMMIIUAIHBIX 3a/1a4 PallOHHOTO U
JIp.yPOBHEM, HA 3aKOH COXPAHEHUS
UMITyJIbCa.
14. 3HAKOMCTBO C IPUMEPAMU PEIIECHUS 1
ONMMITUAIHBIX 3a/1a4 PallOHHOTO U
JIp.YpPOBHEH, pabOTy ¥ MOIITHOCTb.
15. Pemrenue 3a1ay Ha 3aKOH COXPaHEHUS 1
UMITYJIbCA M DHEPTHUH.
16. Pemenre 3a1a4 Ha 3aKOH COXPaHEHUS 1
MMITyJIbCA M SHEPTHUH.
17. PaBHoBecue Ten. IlepBoe ycnoBue 1
paBHOBECHS TBEPAOTO TEIA.
18. Bropoe ycnoBue paBHOBeCHs TBEPAOTO 1

TEIa.




Pemrenne 3aa4 Ha OIIMCaHHuC ITIOBCACHUA
nacaJbHOro rasa:

19. OrnpeziesieHne CKOPOCTH MOJIEKYJI. 1
20. OcnoBHoe ypaBHenue MKT, 1
21. XapakTEepUCTUKU COCTOSIHMS T'a3a B 1
U30IpoIeccax.
22. Pemenue 3aay Ha CBOMCTBA MAapOB: 1
UCIIOJIb30BAaHUE YPABHCHUS
MenneneeBa — KnaneiipoHa,
XapaKTEPUCTUKA KPUTHUECKOTO COCTOSIHHSI.
23. Pemenue 3aay Ha CBOMCTBA NApOB: 1
HCIIOJIb30BaHUE YPAaBHEHUS
Menaeneesa — Kianeitposna,
XapaKTePUCTUKA KPUTHYECKOTO COCTOSHUS.
24, ['paduyeckue 3a1a4u Ha ra30BbI€ 3aKOHBI. 1
25. Pemenue 3a1au Ha onpeencHue 1
XapaKTEPUCTHUK BIAKHOCTH BO3IIyXa.
26. BryTtpennsisa sueprus. Pabora B 1
TEPMOIMHAMUKE.
217. KonndgectBo TennoTel. TeIIOBEIC SIBICHHS. 1
Pemenrne kOMOMHUPOBAHHBIX 33/1a4 Ha
MIEPBBIN 3aKOH TEPMOJHHAMUKH
28. Pemenue 3a1ay Ha TEIUIOBBIE IBUTATENH. 1
29 Pemenne 3amau ¢ momolnsro 3akona Oma 1
JUISI 3AMKHYTOM IIeTIH.
30 Pemenue 3anay Ha 3akoH [[xoyns — Jlenna. 1
31. O3nakomiieHue ¢ npaswiamu Kupxroda 1
MIPU PEIICHUU 33724
32. IToBTOpEHME PO IEHHOI0 MaTepraia 1
33. IToBTOpEHME PONIEHHOIO MaTeEprasa 1
34. IToBTOpEHME PONIEHHOIO MaTeEpraia 1




