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1. IMosicuuTeILHAS 3aNIHCKA
1.1. HopmaTuBHas 6a3a

PaGouas mporpaMma 371€KTHBHOTO Kypca 10 (U3UKE COCTABIICHA B COOTBETCTBHH C:

1. 3akona Poccuiickoit ®enepammu Ne 273-D3 ot 29.12.2012 «O6 obpazoBanuu B Poccutickoii
Denepaum».

2. TlopsimkoM OpraHHU3aIMK U OCYIIECTBICHUS 00pPa30BaTEIbLHON ACSITETLHOCTH IO OCHOBHBIM
0011eo0pa3oBaTeIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IPOrpaMMaM HauyalbHOTO
00111eT0, OCHOBHOT'O OOIIIETO U CPEIHEro 00Iero o0pa3oBaHusl, YTBEPKACHHBIM IPUKA30M
MunuctepctBa npocsenieHust Poccuiickont @enepanun ot 22.03.2021 Ne 115.

3. TpeGoBanuii K pe3yabTaraM CpEIHETO OOIIero o0pa3oBaHUs, WPEICTABICHHBIX B
dbenepalbHOM  TOCYJIapCTBEHHOM  00pa30BaTeIbHOM  CTaHJApPTE CpPEIHEro  OOIIero
obpazoBanus (I[Ipukaz MunoOpuayku Poccuum ot 17.05.2012 N 413 (pen. ot 29.06.2017)
"OO6 yrBepkaeHUH (deaepalbHOrO0 TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa
cpennero oodmiero oopazoBanus").

4. IlocraHoBieHUsAMU [ 7aBHOrO TIOCYIapCTBEHHOIO CaHUTapHOro Bpada Poccuiickoit
®denepanmu ot 28.09.2020 Ne 28 ««O06 yrBepxkaennu canutapubix mpasui CII 2.4. 3648-20
«CaHUTapHO-3I1IEMHOJIOIMUECKIE TPeOOBAaHUS K OpraHU3alisIM BOCIIUTaHUS U 00y4eHus,
OTJbIXA U O3JIOPOBIICHUS JeTel M MOJIOIEKM»», OT 28.01.2021 Ne 2 «O6 yTBEepKIeHUH
canuTapHbix npasui 1 HopMm CanlluH 1.2.3685-21 «I'uruennvyeckre HOpMaTUBBI U
TpeGoBaHus K oOecreueHn o 0e30MacHOCTH U (M) O€3BPEAHOCTH IS YelloBeKa (pakTopoB
cpenbl OOUTAHUSI.

5. Tlpukazom MunucrtepctBa npocsenienust Poccuiickoit @eneparuu ot 20.05.2020 Ne 254
«O0 yTBepxkaeHuu (peneparbHOro MepeuHs y4eOHUKOB, JOMYIEHHBIX K UCIIOJIb30BAHHIO
NPU pean3alii UMEIOIIUX TOCYIaPCTBECHHYIO aKKPEIUTALINI0 00pa30BaTeIbHbBIX
MporpaMM HA4YaTBLHOTO O0IIEro, OCHOBHOTO OOIIIEro, CpeHEro ooIero oopazoBaHus
OpraHu3aIUsIMH, OCYIIECTBIISIONIMMH 00Pa30BaTEIbHYIO IESITEIBHOCTDY.

6. Ilpukaszom Munucrepcra o6pazoBanus u Hayku Poccuiickoit @enepannu ot 09.06.2016
Ne 699 «O06 yTBepKIeHUH TIEPEUHS OpPTraHU3aIui, OCYIIECTRISIIONTNX BBITYCK YU4eOHBIX
ocoOMii, KOTOpPBIE JOMYCKAIOTCS K UCIIOJIb30BAHUIO MPU PeaTH3a[Ui UMEIOIINX
roCy/IapCTBEHHYIO aKKpeAUTalnI0 00pa3oBaTebHBIX IPOrpaMM HavyajJbHOTO OOIIETO,
CpEeIHero o0IIEero, OCHOBHOTO OOIIETr0 00pa30BaHUs.

7. Metoanyeckue pekoMeH1anuu K yaeonnky ®usuka. 10 kimacc, moj penakiuei
I'.S.Msxkumesa, b.b.byxosuesa, H.H.Cotckoro, ba3oBslii 1 yriry0iaeHHbIH ypOBHH,
[Ipoceemenue, 2019r.



1.2. YMK

1. YueOuuknm:

Ne ABTOp HazBanme, xitacc I'on n3n-Ba W3 narenscTBO
/o
1. I'.A. MakumeB, [Dusuka. 10 xinacc. ba3zosslit 2019 [IpocBemienue
b.b. byxoBueB, | yriyGieHHbINH ypOBHU
H.H. Cotcknit

1.3. O0mas xapakTepuCcTHKA y4eOHOI0 IpeaMeTa

[Ipouecc pemeHus 3agay Ciy>KUT OJHUM U3 CPEACTB OBJIAJICHUS CUCTEMOM HAy4YHbBIX 3HAHHUU IO
TOMY WJIH HHOMY ydeOHOMY mpeamery. OCOOCHHO BEJIMKa €ro poJib Mpu 00ydeHuu (PU3uKe, TIe
3aJjaui BBICTYNAIOT JEUCTBEHHBIM CPEICTBOM (DOPMHPOBAHUS OCHOBOIOJIATAOMINX (PU3NYECKUX
3HaHWN M yMeHUW. B mporecce pemieHus o0ydarommecs: OBIaJeBalOT METOJaMU HCCIICTOBAHUS
PA3INIHBIX SIBJICHUU npupoabl, 3HAKOMATCA C HOBBIMU ITPOTrPECCUBHBIMU UACIAMHU U B3TJIAdaMU, C
OTKPBITUAMU OTCUCCTBCHHBLIX YUCHBIX, C HOCTHIKXCHUAMU OTCUECTBEHHOU HAayKH W TCXHUKH, C
HOBBIMH MPO(DHECCHIMHU.

[IporpaMmMa 5J€KTHBHOTO Kypca OPHEHTHUPYET YUHTENs Ha JalibHEH Ilee COBEPIIECHCTBOBaHUE
y)K€ YCBOEHHBIX OOydalolMMHUCS 3HaHUW M ymeHuil. [[ns 3TOoro Bcs mporpamMma JeNuTCs Ha
HECKOJIBKO Pa3zieNioB. B mporpamme BbIeneHbl OCHOBHBIE pa3feiibl MIKOJIBHOTO Kypca (U3UKH, B
Hayvaje U3y4yeHUs] KOTOPBIX C YYAIIUMHUCS TMOBTOPSIOTCS OCHOBHBIE 3aKOHBI M ()OPMYIIBI TAHHOTO
paznena. Ilpu mombope 3amay MO KaXKIAOMY pasfely MOXHO HCIOJIb30BAaTh BBIUMCIUTENbHBIE,
KayeCTBEHHbIE, rpaduuecKue, SKCIIepUMEHTAIbHbIE 3aJauH.

B Hauane uzydyeHust Kkypca gaercs Ba ypokKa, 1IeJIbI0 KOTOPBIX SBIJISIETCS] 3HAKOMCTBO YYaIllUXcsl C
MOHIATHEM «3aJlada», WX KIacCH(UKallMed W OCHOBHBIMH CIOcOOamu pemieHus. bonbiioe
3Ha4YeHHE JAETCA AITOPUTMY, KOTOPBIH (POPMHUPYET MBICIUTENIbHBIE ONEpalluu: aHaIU3 YCJIOBUS
3aJa4u, JOrajika, MPOEKT PeIleHNs, BbIIBUKEHUE TUTIOTE3bI (PElIeHH s ), BEIBO/L.

B 10 xnacce mpu pemieHun 3a1ad 0co00€ BHUMaHHE yESETCs TOCIeI0BATEIBHOCTH IEHCTBUH,
aHaM3y (U3MYECKOTO SIBICHHUS, TPOTOBAPUBAHUIO BCIYX PEIICHHS, aHAIHU3Y MOJIy4eHHOTO OTBETA.
Ecnu B Hawane pasgena A WIIIOCTPALUU HCIONB3YIOTCA 3aa4l U3 MEXAHHMKH, MOJIEKYJISIPHON
(bU3UKHY, JIEKTPOJUHAMUKH, TO B MAaJbHEUIIIEM PEIIAlOTCS 3a7a4d U3 pas3iesioB Kypca ¢usuku 11
KJacca.

[Ipu moBTOpeHHH O0O0OOIIAIOTCS, CUCTEMATU3MPYIOTCS KaK TEOPETHUECKUI Marepuan, Tak Hu
IPUEMbl pELICHUs 3a7ad, IPUHUMAIOTCS BO BHHUMAaHUE LENHM IIOBTOPEHHUS IPU IOATOTOBKE K
€IMHOMY IOCy1apCTBEHHOMY 2K3aMEHY.

Ilpn pemeHun 3azad MO MeEXaHUKE, MOJIEKYJISAPHON (U3MKe, 3IIEKTPOAMHAMHUKE TIJIaBHOE
BHUMaHME oOpamaeTcss Ha (GOpMHUpPOBAHUE YMEHUH pemaTh 3a/aud, Ha HAKOIUIEHHWE OIbITa
peuenus 3a1a4 pa3aIu4HoN TPYJHOCTH.

1.4. llean u 3agaun

Llenu anekmusHnozo Kypca no gusuxe:

- pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYAIBHBIX M TBOPYECKHX CHOCOOHOCTEW B
npolecce pemeHus: GU3NIeCKuX 3a/1a4 U CaMOCTOSITEILHOTO MIPHUOOPETEHUS] HOBBIX 3HAHUM;

- COBEpPLICHCTBOBAHUE MOJIYYEHHBIX B OCHOBHOM KYPCE 3HAHUW U YMEHU;

- (hopMHpOBaHKE TIPEICTABUTEIICH O ITOCTAHOBKE, KJIACCU(PUKAIIHMA, IIPUEMaX U METO/IaX PEIICHHUS
(bu3nUecKuX 3a/1a4;



- IIPUMEHSATH 3HAHUA 10 (PU3MKE U1 00BACHEHHUS SIBJICHUM MPUPOJIBI, CBOMCTB BELIECTBA, PELICHUS
¢bu3nIecKuX 3a/1a4, CAMOCTOSATEILHOTO TPUOOPETEHHUS U OLIEHKU HOBOM nH(popMauu Gu3nIecKoro
COZICPKAHHSL.

3aoauu snexmuenoco Kypca no ¢usuxe:

- yriayOJieHue U CUCTEMaTHU3alus 3HAHUH YYaIuXCs;

- YCBOEHHE yYalIUMHUCS OOIIKX aIrOpUTMOB PEICHUS 3a/1a4;
- OBJIAJICHHE OCHOBHBIMHM METOJAMH PELIECHUS 33/1a4.

1.5. MecTo npeamera B penepajibHOM OA3UCHOM Y4eOHOM ILIaHe

[TporpamMHbIi MaTepuan paccuuTan st yyammxcst 10 kmaccoB Ha 1 yueOHBIM 4ac B HEZeIIo,
Bcero 34 yJaca.

Hacrosimmass mporpamMma mo3BoiisieT 0ojiee TiTyOOKO M OCMBICIEHHO HM3Yy4aTh NPAKTUYECKHUE H
TEOPETUUYECKUE BOIPOCHI (PU3HKH.

[lenb 3TOro 3JIEKTUBHOTO Kypca — Pa3BUTh Yy YYAIIUXCS CICAYIOLIME YMEHMS: PEIIaTh IPEIMETHO-
TUIOBbIE, IpaUyecKre M KauyeCTBEHHbIC 33Jayd IO TUCLMILIMHE; OCYIIECTBIATH JIOTUYECKUE
IIPYMEMBI Ha MaTepHalle 3aJaHuii 110 MPEeAMETY; pellaTh HECTAHJAPTHBIE 3a1a4H.

[Iporpamma nocasiieHa pacCCMOTPEHUIO OTACIBbHBIX TEM, BaXKHBIX IS OCBOCHHSI METO/IOB PELICHUS
3a/1a4 MOBBIIIEHHOM CIOXHOCTHU. B IIpakTHYecKoi yacTu paccMaTpUBAIOTCS BOIIPOCHI 11O PELICHUIO
AKCIIEPUMEHTANIBHBIX 33/1a4, KOTOPbIE MO3BOJISIOT MPUMEHITh MaTeMaTHYeCKHEe 3HAHUS U HaBbIKH,
CHOCOOCTBYIOIIME TBOPUECKOMY U OCMBICJICHHOMY BOCIIPHUATHIO MaTepHaia.

B pesynbrare peanusanuy JaHHON NMPOrpaMMBl y ydanuxcst (GOpMHUPYIOTCS CIEAyIoIe ydeOHbIe
KOMIIETEHIIMH: CUCTEMaTH3aIMs, 3aKpeIuieHue U yriryOJaeHue 3HaHui (QpyHIaMEeHTaIbHBIX 3aKOHOB
(bU3MKK; yMEHUE CaMOCTOSTENIbHO paboTaTh CO CIPAaBOYHOU M y4eOHOW JIUTEpaTypoil pa3iuyHbIX
HCTOYHHMKOB HH()OPMALINH; Pa3BUTHE TBOPUECKUX CITIOCOOHOCTEH yJaIIUXCA.

1.6. Ilnannpyembie pe3yJabTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

B pe3ynbpTare npoxoKAeHUs IPOrpaMMbl yUaIIUecs TOJKHbI 3HATh:
OCHOBHBIC TTOHATHS (PU3UKHY;

OCHOBHBIE 3aKOHbI (PU3UKHY;

BBIBOJI OCHOBHBIX 3aKOHOB,

MOHATUE UHEPIIMH, 3aKOHA HHEPIINH;

BU/IbI SHEPTUH;

Pa3sHOBUIHOCTH NPOTEKAHUS TOKA B PA3IMYHBIX CPEax;

COCTaB aTOMa;

3aKOHOMEPHOCTH, IPOUCXOASAIINE B ra3ax, TBEPAbIX, KUAKHX Telax.

B pesynbpraTte npoXokIeHHUs MNPOrpaMMbl ydaluecs AOJKHbI YMETh:

MIPOU3BOJIUTH PACUETHI M0 (PUIUIECKUM (POPMYIIaM;

IIPOU3BOIUTH PACUETHI 110 ONPEIEIECHUI0 KOOPIUHAT TeJ IS JIF0O0ro BHU/1a IBUKECHUS;
MIPOU3BOJIUTH PACUETHI IO OMPEICIICHUIO TEIUIOBOro OanaHca Telt;

pelaTh KaueCTBEHHBIE 3a/]au;

pemath rpaduvecKue 3a1a4H;

pelaTh 3a1a4l Ha COOTBETCTBUE;

CHMMAaTh BCE€ HEOOXOIUMBIE JJAHHBIE C IPaUKOB U MPOU3BOAUTH HEOOXOIUMBIE PACUETHI;
MUCATh SACPHBIE PEaKIH, PACCUUTHIBATH TIEPUO/T ITOJIypacHaia, SHEPTHIO CBA3H,
SHEPreTUYECKUN BBIXO SIACPHBIX PEAKIUN;

COCTaBJISATh YPABHEHUS JIBHKCHHUS;

110 YPaBHEHUIO IBUKEHMS, IPU OMOILU TPOU3BOAHOMN, HAXOIUTh YCKOPEHUE, CKOPOCTb;
JaBaTh XapaKTEPUCTHUKH MPOIleccaM MPOUCXOISIINE B ra3ax;



CTPOUTH U OOBSICHATH IPahUKH U3OMPOIIECCOB;

OIMCHIBATH ITPOIIECCHI TPH MIOMOIIM yPaBHEHHI TEIUIOBOTO OajaHca,
MPUMEHSATH 3aKOH COXPAaHEHHSI MEXaHUYECKOH SHEPIUu;
IPUMEHATH 3aKOH COXPaHEHUS IMITYIIbCA;

JIeJIaTh BBIBOJIBI.

1.7. Conep:kanue nporpamMmbl

JlagHas IporpaMMa paccurTada Ha 34 Jaca M BKJIIOYAET CIEIYIOIINE TEMEL:
1. ®usnueckas 3anava. Knaccudukamus 3agay. [IpaBuna u npueMsl pemeHus GU3NYECKHX 3a1au.

2. Mexanuka. Kunemaruka n auHamuka. Cratvka. 3aKOHbI COXPAHEHUS.

3. MonekynspHas ¢usuka. CTpoeHUE U CBOMCTBA T'a30B, KUIAKOCTEH U TBEPIBIX TEIl.
OCHOBBI TEpPMOJAMHAMUKH.

4. OCHOBBI ANEKTPOIMHAMHUKHU. 3aKOHBI IIOCTOSIHHOTO 3JIEKTPUUECKOTO TOKA.

dusnueckas 3agaua. Knaccupukanus 3agaq

Uro Takoe ¢pusnveckas 3agaya. Cocras ¢pusnueckoit 3agaun. Gusndeckas Teopus U pelieHne
3aja4. 3HaueHue 3aJa4 B O0y4eHUH U KU3HHU.

Knaccudukanus ¢uznueckux 3amad mo TpeOOBAHHUIO, CONEPKAHHUIO, CIIOCO0Y 3aaHus U
pewenust. [Ipumepsl 3a1a4 Bcex BUIOB.

CocraBnenue gpusnueckux 3a1a4. OCHOBHbIE TPeOOBaHMS K COCTaBICHHIO 3a1a4. CIIOCOOBI 1
TEXHHUKa cocTaByieHus 3a1a4. [Ipumepsl 3anau Bcex BuaoB. [IpaBuia u npueMsl pereHus
(bU3MIeCcKUX 3a71a49

Mexanuka
Kunemamuka u ounamuka

OO6mwme TpedoBaHUsI IPH pelieHnH (PU3NUECKHUX 3a7a4. DTamnbl pelieHnus PU3nIecKon 3a1auu.
PaboTta ¢ TekcToM 3amaun. AHaINU3 PU3MUECKOTO SBJICHHS; (OPMYIHPOBKA HJICH * pelieHus (TUTaH
pemieHus). BeimonHeHnwe miaHa pemeHus 3agadud.  YucinoBoi  pacuer.  Mcnosb3oBaHue
BBIUMCIIUTENIHON TEXHUKU HJs pacueToB. AHanu3 peuieHUss U ero 3HaueHue. OdopmieHue
peleHusl.

TunwuHble HEJOCTATKM TPH pPEmICHUH W OQOPMIICHHH pelieHus (U3HUECKON 3amadu.
W3ydenune nmpumepoB pemieHus 3afad. PaznuuHble MpueMbl U CHOCOOBI PELICHUs: alITrOPUTMBL,
aHaJIOTUU, TEOMETPUYECKUE TIPUEMBI.

Cmamuxka

KoopaunatHbIit MeTO perieHus 3a/1a4d Mo MexaHuke. PemeHne 3a1ay Ha OCHOBHBIC 3aKOHBI
nuHaMuKU: Hbl0TOHA, 3aKOHBI Ui CHII TATOTEHUS, YIPYTOCTH, TPEHUs, CONpoTUBIeHus. Pemenue
3alad Ha JBUKEHHE MaTepHaibHOM TOYKH, CHCTEMBI TOYEK, TBEPAOro Tejla MOoJ JeicTBHEM
HECKOJIBKUX CHIIL.

3aaun Ha OMPEIeICHIE XapaKTePUCTHK PaBHOBECHS (PU3MUECKIX CHCTEM.

3anayy Ha TPUHLIMIT OTHOCUTENIbHOCTH: KUHEMATUYECKHE U TUHAMHYECKHE XapaKTepUCTUKU
JIBUKCHHSI TeJIa B PA3HBIX WHEPIHUAIBHBIX CHCTEMAaX OTCYETA.
3axonvl coxpanenus

3amau Ha 3aKOH COXPaHEHMs UMITyJIbca U PEaKTHUBHOE JABM)KEHME. 3a/laud Ha OMpeJelieHne
paboThl M MOIIHOCTU. 3aJayd Ha 3aKOH COXPaHEHHs M MpPEBpALICHHUs MEXaHUYECKOW SHEpruu.

3HAKOMCTBO C IPUMEpPAMU PEIICHUS 33]1a9 110 MEXaHHUKE PECITyOTMKAHCKHUX U
MEXITYHAPOIHBIX OTUMITHA].



MouexysipHas (pu3uka
Cmpoenue u ceoticmea 2azo8, #uokocmeti u meépovlx mej

KauecTBeHHbIE 3aauM HAa OCHOBHBIE TOJIOKEHUS W OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHO-
ku"Hetnueckoi teopun (MKT). 3agaum Ha omnucaHue MOBEIEHUSI WICAIBHOTO ra3a: OCHOBHOE
ypaBHeHue MKT, omnpeneneHne CKOPOCTH MOJIEKYJ, XapaKTEPUCTUKHA COCTOSHMSI raza B
M30IpoLeccax.

3agaum Ha CBOMCTBA MApOB: HCIOJb30BaHWE ypaBHeHUsT MeHneneeBa — KrameiipoHa,
XapaKTEPUCTUKA KPUTUUECKOTO COCTOSHUS. 3aJaud Ha ONKCAHME SIBICHUI MOBEPXHOCTHOTO CJIOS;
paboTa cuil TOBEPXHOCTHOTO HATSKEHHS, KaNWUISIPHbIE SBJICHUS, H30BITOYHOE aBJICHHUE B
MBUIBHBIX Iy3BIPAX. 33/1a4U Ha ONPEACICHUE XapaKTEePUCTUK BIAKHOCTU BO3/1yXa.

3aiaun Ha ompejesieHue XapaKTePUCTHK TBEPAOTO Tejia: aOCOMIOTHOE M OTHOCHUTEIBHOE
YAJIMHEHUE, TEINIOBOE paCUIMPEHUE, 3a11aC IPOYHOCTH, CHJIA YIIPYTOCTH.

OcHo8bl MEPpMOOUHAMUKU

KoMOuHHMpOBaHHBIE 3aa4ydl Ha TIEPBBIM 3aKOH TEPMOJWHAMHKHU. 3ajaydl Ha TEIUIOBBIC
JIBUTATEIIN.

DKCKypcus ¢ 1ebio cOopa JaHHBIX JJI COCTAaBICHUS 3a/1a4.

KonctpykTopckue 3aauv M 3aJaudl Ha MPOEKTHI: MOJIETb Ta30BOTO TEPMOMETPA; MOJIEIb
MPEAOXPAHUTENILHOTO KjlaraHa Ha OIMPEJETICHHOE JaBJIEHUE; MPOEKTHl MCIOJIb30BAaHUSI Ta30BbIX
MPOLIECCOB I TOJAayd CHUTHAJOB; MOJENb TEIUIOBOM MAIIWHBI; IPOEKTHl MPAKTHUYECKOIrO
ONpeIEIeHUS Painyca TOHKUX KallUJUISIPOB.

OCHOBBI JIeKTPOAUHAMUKHI
3akonbl nocmosHH020 21eKkmpudecko2o moka. Maznemusm

XapaKkTepuCTUKa PEIICHUs 3a7a9 paszesna: o0iee U pa3Hoe, TPUMEPHI U TTPUEMBI PEIICHUS.

Banaqn paSHI:IX BHUJIOB Ha OIIMCAHHUC 3JI€KTpI/I‘IeCKOFO TI10JIs1 paS.HI/I‘-IHBIMI/I Cpe,Z[CTBaMI/II
3aKOHaAaMH COXpaHeHI/IH 3ap;1;[a U 3aKOHOM Ky.HOHa, CHJIOBBIMH JIMHUAMMU, HaHp}I)KeHHOCTI:IO,
Pa3HOCTBIO MOTEHIIMANIOB, YHEprUuei. PelieHue 3a1a4 Ha ONMKUCAHUE CUCTEM KOHIEHCATOPOB.

Banaqn Ha paanqHHe HpI/IeMBI pacqua COHpOTI/IB.HeHI/I}I CJIOXKHBIX BHGKTpI/I‘IeCKI/IX ueneﬁ.
321,[[3.‘-11/1 paSHI:IX BHUJOB HAa OIIMCAHUC BHGKTpI/I‘IeCKI/IX ueneﬁ IIOCTOAHHOT' O BHGKTpI/I‘-IeCKOI‘O TOKa C
noMompo 3akoHa Owma s 3aMKHyTOM 1enu, 3akoHa JDkoyns — JleHma, 3aKkOHOB
MOCJIEIOBATEILHOTO U MapajuIeIbHOT0 coenuHennit. O3HakomiieHne ¢ mpapmwiamu Kupxroda npu
pemiennn 3angad. [locraHoBka u pemieHHe (POHTAIBHBIX HKCHEPUMEHTAIBHBIX 3a7ad Ha
onpe;[eneHHe HOKaSaHI/II\/'I HpI/IGOpOB HpI/I NU3MCHCHUU COHpOTI/IBJIeHI/I}I TEX UJIINX UHBIX y‘-IaCTKOB eIy,
Ha OTpeJeICHUE COMMPOTURIICHUI Y9acTKOB IIeNHU | T. J. Penenne 3amad Ha pacdeT ydacTka IeTH,
umerornen I/C.

3ajaun Ha OMHMCAHUE MOCTOSIHHOTO AJICKTPUYECKOTO TOKA B AJICKTPOJIUTAX, BaKyyMe, ra3ax,
MOJIYITPOBOJIHUKAX: XapaKTEPUCTUKA HOCHUTENIEH, XapaKTepUCTUKA KOHKPETHBIX SIBICHUM U JIp.
Ka‘-IGCTBeHHI:Ie, E)KCHepI/IMeHTaJIBHBIe, 3aHUMATCIIbHBIC 3aJ1a4u, 3a1a4uu C TCXHHUYCCKUM
coJiepKaHueM, KOMOMHUPOBAHHBIC 3a/1a4H.

Dnekmpomacnumuvle KOLEOAHUS U BOJIHbL

3amaun pasHBIX BHUIOB Ha OIHUCAHHWE SIBICHUS DJIICKTPOMATHUTHOW WHIYKIIMW: 3aKOH
3JIEKTPOMArHUTHON UHAYKIIUH, TPaBUIIO JIeH1a, MHyKTUBHOCTbD.

3agaud  HAa  TEPEMEHHBIM  AJEKTPUUYECKUM  TOK:  XAPAKTEPUCTUKU  MEPEMEHHOTO
AIEKTPUIECKOTO TOKA, JIEKTPUUECKHUE MAIIIMHBI, TpaHchopMaTop.

I'eomeTpuueckas u BoJIHOBas onTuka. JjeMeHTsl CTO

3aauy Ha ONMKMCAaHNE PA3IIUYHBIX CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: CKOPOCTb, OTPaKEHHUE,
npejgoMiieHue, nHrepdepeHnns, Audpaxiys, nouspusanus. 3a1aud Mo reOMETPUYECKON ONTHKE:
3epkana, ontuieckue cxembl. Kitaccudukamus 3agad mo CTO u mpuMepsl X pemieHus..



KBanToBasi Teopusi 3J1IeKTPOMArHUTHOT0 U3JIy4YeHusl BellecTBa. SlnepHas pusuka
dotosdpekt. Pacuer Bonubl ae bpoiins. [lornomenne u u3inyuenue ceera atoMmoMm. CTpoeHue

aroma. CocTtaB aTOMHOTrO sjpa. [lornoiienne u nu3nydyeHne cBeTa aToOMOM. 3aKOH PaJuO0aKTUBHOTO
pacnana. u3uKa aTOMHOTO sApa. DHEPTUs CBSI3U. SIIEpHBIE pEaKLINH.

1.8. Tunbl ypokoB, BUAbI KOHTPOJIS

-DopMBbI Opranu3ayy yaeOHoro npouecca: HHANBUAYaIbHbIC, TPYIIOBbIE, HHANBHIyalbHO-
IpyINIOBbIE, PPOHTANBHBIE, KIACCHBIE U BHEKIIACCHBIE.

-DopMBI KOHTPOJIS: 3a4eT.

2. YueOHO-MeTOAMYECKOE ODecneyeHne
Jlumepamypa ona yyumens
1. Opno B. A., CaypoB 10. A. «Meroasl pemenusi usnuecknx 3amaud» («IIporpammbl

AJIEKTUBHBIX KypcoB. @usmka. 9-11 knaccel. [Ipodunsaoe o6yuenuey»). CocraButens B. A.
KopoBun. Mocksa: JIpoda, 2005 r.

2. OpnoB B. A., CaypoB 0. A. «IIpaktuka pemenus ¢uznueckux 3amaauy (Pusuka. 10-11
KJaccol.). MockBa: M3narensckuii ientp "Benrana-rpad”, 2015 r.

3. 3opun H. U. «DnektuBHbIN Kypc «MeToapl pemenns ¢puzndeckux 3amaaad»: 10-11 kimacce,
M., BAKO, 2007 r. (MacTepckast yauTess).

4. PomameBnu A. U. «®uzuka. Mexanuka. 10 kiacc. Yuumcs pemats 3anaun», M., poda,
2007 r.

5. SBopckuii b. M., Cenesnes 0. A. «CripaBo4HOE pyKOBOJICTBO MO (PU3UKE JIS
MOCTYMAIOUINX B BY3bl U JJIs1 caMooOpazoBanus», M., Hayka, 1989 r.

6. YueOGHoe mocobue A nocrynammux B By3bl. @usuka. Uzn. MI'TY um. H.O. baymana,
Mocksa, 2011 r.

7. BMKMI'VY - llIkone. YriyOaeHHbIH Kypc ¢ pelieHUsIMU U ykazanusMu. Pusuka. N3.
"bunom. JIaboparopus 3nanmii", Mocksa, 2011 r.

8. Yusunes B.W. ®usuka B 3agauax ans crapuiekiaccHukos. M3a. OO0 "A36yka-2000",
2022 .

9. EI'D 2023. Otnuuneiii pe3ynbtart. [loa penakuein M.1O. lemuaosoii. 3.
"HammonansHoe oOpa3zoBanue’, Mocksa, 2023 r.

10. .M. T'ensdrar, U.}O. Henames. ['oToBumcs k onmummnuane o pusuke. U3a. "MUnekca",
Mocksa, 2019 1.



Jlumepamypa 015 obyuarowuxcs
1. H.A.TapdentreBa. CoopHuK 3anau no ¢usuke. Uza. "[Ipocsemenne”, Mocksa, 2009 .
2. A. UsanoB. 3agaunuk o ¢usuke. Mexanuka. U3n. "Texnocdepa", Mocksa, 2006 r.

3. Ko3zen C. M., KoposuH B. A., Opnos B. A. u np. «®usuka. 10—11 xi.: COopHUK 3a7a4 C
OTBETaMU U perieHusiMuy, M., Maemo3una, 2004 r.

4. Menenuu I'. B. «®u3uka B 3aj1auax: 73K3aMEHAIMOHHbBIC 33141 ¢ pereHusiMu», M., Hayka,
1985 r.

5. UYepnoynuad A. U. «®u3uka. 3ajauu ¢ OTBETaMH U perieHusiMmu», M., Beicias mkona, 2003
.

6. Cremanosa I'. H. «CoopHuk Borpocos u 3a1a4 no ¢pusuke: [Ipobunsuas mkoma. 10-11
knaccel. M3n. "CTII Hlkona", Cankr-IlerepOypr, 2005 T.

Pabouas mporpaMma 3J1€KTUBHOTO Kypca 1o ¢pusuke «MeTop! pereHus (GU3nYecKuX 3a1aw»
Ha 2025 - 2026 y4eOHBI T0/1 COCTaBJICHA HA OCHOBE

«IIporpaMmpl 25IeKTUBHBIX KypcoB. Dusuka. 9-11 knaccel. [IpodunbpHOE 00yueHne»,
cocraButenb: B.A. KoposuH, - «/Ipodar, 2007 T.

aBTOpcKoW mporpammbl «MeToabl pemeHus ¢pusnyeckux 3aaaw»: B.A. Opros, F0.A.
Caypog, - M.: Jlpocda, 2005 r.

e TarpsakuH b.A. «DnektuB 10. Metoas! pemenus gpusnueckux 3agau», Kadenpa reopun
1 METOJIMKHU eCTeCTBeHHOHay4YHoro oopazoBanus BOUIIKuIIPO, Boponex, 2005r.

Jlnst peanu3anuy nporpaMmbl UCIIOIB30BaHO Y4eOHOE OCOOHeE:

OpnoB B. A., CaypoB 0. A. «llpaktuka pemenus ¢usmueckux 3amad» (Pusmka. 10-11
KJacchl.). MockBa: M3narensckuit nentp "Benrana-rpad", 2015 r.



3. KasengapHo-TtemMmaTu4eckoe IJIaHUPOBaHHUE

Tema 3agaTus

Kon-
BO
qac.

Hara
10 TUTaHy

Jara
(dakTHy.

duznyeckas 3amaya. Knaccudukamms
3ajau.

1

[IpaBuia u npueMsl pereHust GU3NIECKUX

3a7a4.

Pemtenue 3amad 1o KHUHEMAaTHUKE
MaTepualbHON TOYKH.

Pemenwue 3a1a4 Ha onpeiesicHUEe CKOPOCTH

U YCKOPEHHUSI.

Penrenue 3ama4 Ha paBHOMEpHOE H
paBHONIEPEMEHHOE JBHKCHUE.

Penrenue 3ama4 Ha paBHOMEpHOE H
paBHOIIEPEMEHHOE JBIKCHHUE.

Pemrenue 3anad Ha 3akodbl HeloTOHA.

Pemenue 3amay Ha JBMKCHHC
MaTepHualbHON TOYKH, CACTEMBI TOUEK,
TBEPAOTO Tejna NoJ ACHUCTBUEM
HECKOJIBKHX CHII.

Pemenne 3a7a4 Ha OCHOBHBIC 3aKOHBI
JIMHAMHKH.

10

Pemenne 3aJa4 Ha OCHOBHBIC 3aKOHBI
JUHAMHUKH.

11.

3HAKOMCTBO C IPUMEPAMU PEIICHUS
OJIUMITUA/IHBIX 33]1a4 PalOHHOTO U
Jp.ypOBHEH, Ha 3aKOH COXpaHEHUS
UMITYJbCA.

12.

3HAKOMCTBO C IPUMEPAMU PEIICHUS
OJIUMITUA/IHBIX 33]1a4 PalOHHOTO U
Jp.ypOBHEH, Ha 3aKOH COXpaHEHUS
UMITYJbCA.

13.

3HAKOMCTBO C ITPUMEpPaMU PEIICHUS
OJIMMITHA/IHBIX 3a/1a4 paiOHHOTO U
Jp.ypOBHEH, Ha 3aKOH COXPaHEHUS
HMITYJIbCA.

14.

3HAKOMCTBO C TIPUMEPAMH PELICHHSI
OJIMMIINAJAHBIX 3a1a4 paﬁOHHOI‘O n
Jp.ypOBHEH, pabOTy ¥ MOIIIHOCTb.

15.

Pemenne 3aaa4 Ha 3aKOH COXpPaHCHU A
HUMITYJIbCa U SHCPIUH.

16.

Perienue 3a1a4 Ha 3aKOH COXPAaHEHUS
MMITyJIbCa U DHEPTUU.

17.

PaBHoBecue Ten. IlepBoe ycinoBue
paBHOBeECHS TBEPIOTO Tela.

18.

Bropoe ycioBue paBHOBeCHs TBEPAOTO
Tena.




Pemrenue 3amay Ha onyMcaHue OBEICHUS
AAeaIbLHOrO rasa;

19. OnpeneneHre CKOPOCTH MOJIEKYI.

20. OcuoBHoe ypaBaenne MKT,

21. XapakTepUCTUKHN COCTOSTHUS Ta3a B
u30Mpoleccax.

22. Pemienue 3amad Ha CBOMCTBA MApOB:
UCIIOJIb30BAHUE YPABHEHUS
Menneneesa — Knaneiipona,
XapaKTepUCTHKA KPUTUYECKOTO COCTOSIHUS.

23. Pemenue 3anay Ha cBOMCTBa ApOB:
HCIIOJIb30BaHUE YPaBHEHUS
MenneneeBa — Knanelipona,
XapaKTepUCTHKA KPUTUYECKOTO COCTOSIHUA.

24, ['padpraeckue 3amaun Ha ra30BBIE 3aKOHBI.

25. Pemienue 3apau Ha onpezaeneHue
XapaKTepUCTHUK BIAXXHOCTHU BO3/IyXa.

26. Buytpensnsist sneprus. Pabora B
TEPMOJAUHAMUKE.

27. KonuuecTtBo TemnoTsl. TemnnoBbie siBJICHMUS.
Pemenrie koMOMHUPOBAHHBIX 33/1a4 Ha
NEPBBIN 3aKOH TEPMOJIMHAMUKHU

28. Pemienue 3a1ay Ha TEMJIOBBIE IBUTATEIH.

29 Penrenue 3amau ¢ moMomsro 3akoga OMa
JUJIs1 3AMKHYTOH LIETIH.

30 Pemenue 3amau Ha 3akoH [xoynsa — Jlenua.

31. O3nakomieHue ¢ mpaBuiaamu Kupxroda
NP peLICHUN 3a]a4

32. [loBTOpEHME NPONAEHHOTO MaTepuaa

33. [ToBTOpEHME MPONICHHOTO MaTepHala

34, [ToBTOpEHME MPOKICHHOTO MaTepHrasa
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