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NOACHUTENbHAA 3AMUCKA

dus3nka Kak Hayka o HauOoiee OOMIMX 3aKOHAX MPUPOABI BHOCHUT
CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHMI 00 OKpykaromeM Mupe. OHa pacKpbIBaeT
pOJIb HAYKH B SKOHOMHYECKOM U KYJIbTYpPHOM Pa3BUTHH OOILIECTBA, CIIOCOOCTBYET
(GbOpMHPOBAHNIO COBPEMEHHOT'O HAYYHOTO MUPOBO33PEHUS.

@du3uka OTKPHIBAET HCKIIOUUTEIbHBIE BO3MOXKHOCTH Ui  Pa3BUTHUSA
NIO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH ydalmxcs,
NO3BOJIAET TOHATHh 3aKOHBI MPHUPOABI MU YCIEIIHO HCIHOJb30BaTh JOCTHXKEHUS
COBPEMEHHBIX TEXHOJOTUH B IOBCEIHEBHOM KU3HHU.

Buja nporpamMmmel — MoynbHasl.

[Iporpamma mpeamnonaraer yriyon€éHHoe wuszydeHue ¢usuku. [Iporpamma
IpeCTaBIsieT CO0OM COBOKYIMHOCTh 8 IJIOTWYECKH 3aBEpIICHHBIX KypcoB. Kypce
peanusytorca B ouHoil dopme. Kypc «Mexanuka» peanusyrorcs U B OYHOW U B
3aouyHOM popmax. Kypc «Dusuka 7-8» peannzyercs B 3a04HOM dopme.

[Iporpamma BKIJIFOHAET CIAEAYIOIIHNE KYPCHI:

Ne Hasanue xypca dopma Kiacc
oOydeHus | oOydaromerocs

1. | Mexanuka OYHasI, 9-11
3a04Has

2. | MonekynspHas puzuka. INEKTPOIUHAMUKA O4YHast 10-11

3. | Konebanus n BoHbl. OnTrka. KBantoBas u OYHas 11

anepHas pu3nKa

4. |IloxgroroBka k EI'D no ¢usmke Oo4Has 11

5. | ®usuka B 3agavax. [Ipupona, no3xnanue, OYHas 8
MpaKTHUKa

6. | ®u3uka B 3amayax. MexaHuka o4Has 9-10

7. | ®usuka B 3aga4ax. MonekymnspHas Gpu3nKa u O4YHast 10
ANEKTPOAMHAMHUKA

8. | ®usuka 7-8 3a04Hast 7-8

HanpasJjieHHOCTh NPOrpaMMbI

[Iporpamma MMeeT €CTeCTBEHHOHAy4YHYIO HAaNpaBlI€HHOCThb, B CBS3U C ATUM
paccMaTpuBaOTCs TPU aKTyalbHBIX aCIIEKTa U3YUYEHUS:

— TEOpeTHYEeCKHil: (pU3MKa paccMaTpuBAETCA KaK CPENCTBO (POpMUPOBaHUS
00pa30BaTeIbHOTO NOTEHIIMAJIA, CO3/IaeT Y 00YUaloIUXCs MPEACTaBICHUE O HAyYHOU
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KapTHHE Mupa, (GOpMUPYET HAaydHOE MHPOBO33PEHHE, 3HAKOMHUT C METOJaMHU
HAy4YHOT'O [MO3HAHUSI OKPY>KAIOIIET0 MUPAa,

— 001eo0pa3oBaTeNbHbIA: H3ydeHHE (GU3MKU TPEycMaTpUBAECT BBICOKUUN
YPOBEHb MBICIUTEIBHBIX MPOIIECCOB M CAMOCTOATENLHOCTh B IMpoIlecce OOy4eHHS,
dbopMHpyeT TNpaKTHUYECKHWE HABBIKM aHaIW3a WH(POpMAIMK, CcamMOOOydYeHUs,
CTUMYJIUPYET CAMOCTOSITENIbHYIO padOTy ydaluxcs;

— TpaKTHYECKUW: (HU3MKA pa3BUBACT yMEHHUA HAOIIOAaTh MPUPOTHBIC
SIBJICHUS, BBUIBUTATh THUNOTE3bl ISl UX OOBSCHEHHS, CTPOUTH TEOPETHUECKUE
MOJIeNIM, ITUTAHUPOBAaTh U OCYHIECTBIATh (U3MYECKUE OMbITHI JIJIi TPOBEPKH
CIIEACTBUI (DU3MUECKUX TEOpUHM, aHAIM3UPOBATH PE3YJIbTAaThl SKCHEPUMEHTOB U
IPAKTUYECKU IPUMEHSTH B IOBCEAHEBHOM )KM3HU MOTYUYECHHbBIC 3HAHUS.

[Iporpamma cocTaBieHa Ha OCHOBE Iporpamm sl 00IIe00pa3oBaTEIbHBIX
YUpEXIEHUH ¢ yriayOaEHHBIM U3ydeHneM (DU3UKU U B COOTBETCTBHH C TPEOOBAHHSIMH
®denepanabHbIX  TOCYJApCTBEHHBIX  oOpasoBarenbHbiXx  ctaHaaproB  (PI'OC)
OCHOBHOTO 00111eT0, CpeHero (IoIHOro) oomiero oopasoBanus. YueOHbIN MaTepua
paccmaTpuBaeTcs Ha yriyOJa€HHOM ypOBHE.

AKTYaJIbHOCTh IPOrPaMMbI

AKTyaJIbHOCTh MpPOrpaMMbl OOYCJIOBJIEHa T€M, YTO B HACTOsILEe BpeMs B
OOILIECTBE MOBBIIIEH WHTEPEC K €CTECTBEHHbIM HaykaM. Pu3zMka — 3TO OCHOBa
TEXHUYECKUX HAayK. 3JHAUeHUE (PU3UKHU OINpPEIENseTCs] posiblo (U3MYECKON HAYKH B
KU3HH COBPEMEHHOI'O OOIIEeCTBA, €€ BJIMSHUEM Ha TEMIIbl Pa3BUTHS HAy4YHO-
TEXHUYECKOT0 Tporpecca. 3HaHUS 1O (PU3MKE SBISIOTCS HayajabHOW Oaszoi Jis
U3YyYEHHUS CHEIUAIbHBIX TPEIMETOB B BHICIIUX YU€OHBIX 3aBECHUSIX.

Ilenaroruveckasi 1meaecoo0pa3sHOCTbL NPOrpaMMbl COCTOMT B TOM, YTO
¢usuka, Kak Y4YeOHbBI MpEIMET, SBISETCS MOIIHBIM OpPYAMEM pa3BUTHUSA
UHTEIJICKTYaJIbHBIX U TBOPYECKMX CHOCOOHOCTEH O0OydaromuXxcsi, YYUTHIBAET
cnenuuKy UX HUHTEPECOB, (POPMHUPYET MOTPEOHOCTh MMETh TIIYOOKHE MpPOYHBIC
3HaHMS, (GOPMUPYET JTUYHOCTh ydallerocs. 3aKOHbl (PU3HKHU JIEKAT B OCHOBE BCETO
ecrecTBo3HaHusA. Puszuka ¢Qopmupyer y oOydarolmMxcs MpeAcTaBlIeHUE 00
OKPYXAaIOIlEM MaTEepUAIIbBHOM MHUpPE, IOKa3bIBAET TI'YMAHMCTHYECKYIO CYIIHOCTb
HAay4YHbIX 3HAHUM, MOJYEPKUMBAET HUX HPABCTBEHHYIO LIEHHOCTb, 3HAKOMHUT C
(GuU3MYECKUMU OCHOBAaMH COBPEMEHHOTO MPOU3BOJICTBA, TEXHUKH U OBITOBOTO
OKPYEHUS YEJIOBEKA.

HoBuszHa nporpamMmmasl
[Tporpammoii iperyCMOTPEHBI HOBbIE METOJIUKH TPEIOAaBaHUs, B TOM YHCIIC
HOBBIC TIETArOTHYECKHIE TEXHOJIOTHUH B IMPOBEJACHUH 3aHITHH, DIEKTPOHHOE O0YUCHHE
u TuOpuaHOEe O0Oy4YeHHE, HOBOBBEACHHS B (OpMax IMATHOCTHUKHA W TIOJIBEIICHMSI
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UTOTOB peaju3aliid NpPOrpaMMbl, HOBble (OPMbI B3aUMOJECUCTBUS YYACTHHUKOB
00pa30BaTEIBLHOrO MpoLECca.

eau mporpamMmmabl

— OCBOEHHE 3HAHUM 0 QyHAAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX U MPUHIIMIIAX,
JeKAIUX B OCHOBE COBPEMEHHOMN (M3MUECKOW KapTWHBI MHUpa; HanOoJIiee Ba’KHBIX
OTKPBITUSAX B 00JIaCTH (PU3UKH, OKA3aBIIUX OMPEICIAIONICE BIUSHUEC HA PA3BUTHE
TEXHUKH U TEXHOJIOTHH; METOIaX HAYYHOT'O ITIO3HAHUS TPUPOBI;

— OBJIQJICHUE YMEHUSMU MPOBOJIUTH HAOIIOICHUS, IJIAHUPOBAThH U BBIMIOIHATD
HKCIIEPUMEHTHI, BBIBUTATh TUIIOTE3bl U CTPOUTH MOJEIH; MPUMEHATHh MOJIYyYCHHbIE
3HAHMS MO (pU3UKE IS OOBACHEHUS PA3HOOOPA3HBIX (PU3HUECKUX SABJICHUIA U CBOMCTB
BEUIECTB; IPAKTHUUECKOIO HCIIOJIb30BAHUSA (PU3NYECKUX 3HAHUM; OLICHHWBATH
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(POpMAIIHH;

— Pa3BUTHUE MO3HABATEJIbHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKUX
CIIOCOOHOCTEHW B Mpoliecce MPUOOpPETeHHS 3HAHMK MO (U3UKE C HCIOJIb30BaHHUEM
Pa3IMYHBIX HCTOYHUKOB HWHGOpPMAMM M  COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHH;

— HCIIOJIb30BaHME TMPUOOPETEHHbIX 3HAHUM W yMEHMM s pelleHus
OPAaKTUUECKUX  3aJady  TOBCEJHEBHOM JKM3HM, oOecredeHus: Oe30MacHOCTU
COOCTBEHHOM XHU3HU, PAIMOHAIBHOTO MTPUPOIOTIOIB30BAHMS U OXPAHbI OKPY KaIOIIEH
CpEBbL.

3amaum nmporpamMmsl

1. O6yuaromue:

— o0ecreynuTh BBICOKMM ypOBEHb 3HAHHMHM  ydamuxcs, CcPOpMUPOBATH
KOHCTPYKTHBHO JyMAIOIIyI0, CBOOOJHYIO M JMHAMUYHYIO B CBOMX IOCTYIIKaX
JUYHOCTh, KOTOpas Obla Obl CIIOCOOHA WHTETPUPOBATHCS B CHUCTEMY MHUPOBOU M
HAIMOHAIBHBIX KYJIBTYD;

— o0ecreyuTh MOHUMaHWEe YYAIIMMHCS CYIIHOCTH (PU3NYECKHX SIBICHUN W
3aKOHOB, B3aMOCBSI3U TEOPUH M IKCTIEPUMEHTA;

— CIOCOOCTBOBATh OBJIAJICHUIO (PU3WYCCKUMH 3HAHUSAMU W YMCHHUSIMH IS
aHanMW3a ¥ CUCTEMAaTH3alM HaydHOW WHGOpMaIHK, HEOOXOMUMBIMUA IS
MPOJIOJDKEHUS 00yUYeHUS Ha CIEAYIONIeH CTYNEeHU, U3YYCHUSI CMEXHBIX TUCITUTIINH,
MIPUMEHEHUS B TIOBCETHEBHOM KU3HU;

— BOOPYXKUTHb YYaIIMXCA METOJaMd W TPUEMaMH YMCTBEHHOW palOTHI,
BXHEHIIMMHU KaTETOPUSIMU HAYIHOTO 3HAHWMSI, JIOTUKOW IeHe3a Hay9YHOTO MO3HAHUS:
OT SIBICHUH M (DaKTOB K MOJENSM U THUIIOTE3aM, Jajee K BBIBOJAM, 3aKOHaM,
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TEOPUSM, UX TIIPOBEPKE M IPUMEHEHUSAM, XapaKTepHbIX I  HAy4HO-
UCCIIE0BATEIIBCKOMN NEATEIbHOCTH.

2. BocniuTbeiBaromue:

— (opmMHUpOBaHUE OMNPEAEIEHHOTO MHUPOBO33PEHUS, MPOTHUBOJCHCTBYIOIIETO
TEPPOPU3MY M IKCTPEMU3MY, CBSI3aHHOTO C YCTOSIMU U OOBIYasIMU, HallMOHAJIbHBIMH
U KyJIbTYPHBIMM TpPaJuUUSMH, HWCTOPHUEH pEruoHa, MEKHAUWOHAIBHOW U
MEXPEJIUTUO3HOM TOJIEPAHTHOCTHIO;

— BOCHHUTAaHHE  KA4yeCTB  JIMYHOCTH, OOECHEYMBAIOIIUX  COLHUAJIBHYIO
MOOUJIBHOCTB, CIIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE PEIICHMS;

— (opmMHupoBaHUE KayeCTB MBINUICHUS, HEOOXOAMMBIX [UJIs aJanTalud B
COBPEMEHHOM HH(OPMallMOHHOM OOLIECTBE;

— BOCHHUTaHHUE YOEXJIEHHOCTH B BO3MOKHOCTU MO3HAHUS 3aKOHOB IIPUPOIBI U
UCIIOJIb30BAaHUSI ~ JOCTHDKEHMM  (U3MKM Ha OJaro  pa3BUTUSA ~ YEJIOBEYECKOM
UMBUJIM3ALMA; HEOOXOJUMOCTH COTPYJHHYECTBA B IIPOLIECCE COBMECTHOIO
BBINIOJIHEHUS 337]a4, YBAaXXUTEIBHONO OTHOIIEHUS K MHEHHIO ONIOHEHTAa MpuU
00CY>KIeHUH MPOOJIEM €CTECTBEHHOHAYYHOI'O COJIEPKaHuUsl; TOTOBHOCTU K MOPAJIbHO-
OTUYECKOM  OLIEHKE  HCIIOJIB30BAaHUSA  HAYYHBIX  JOCTHI)KEHHMH,  YyBCTBa
OTBETCTBEHHOCTH 32 3aLUTy OKPY>KAOLIEH Cpe.Ibl

— pa3BUTHE UHTEpPECa K HAYYHO-UCCIIEI0BATENbCKON AEATEIbHOCTH.

3. PazBuBaromue:

— ¢opMHpOBaHUE TIPEACTABICHHA O HAyYHOW KapTHHE MHpa KaK 4YacTh
00IIeYeIOBEYECKON KYJIbTYpPhl, O 3HAYMMOCTH (DU3WKH B PA3BUTHH ITUBHIM3AMNHN U
COBPEMEHHOT'O OOIIECTBA;

— pa3BUTHE TpeAcCTaBleHUA O ¢Gu3uKe Kak (opmMe ONMUCAaHUS U METOJE
MO3HAHUSA  OKPYXKAIOIIETO0 MHUpa, CO3/JaHMe YCJIOBUH i NpUOOpeTeHus
MEPBOHAYAIILHOTO OMbITA (PU3UIECKOTO IKCIIEPUMEHTA;

— ¢opmupoBaHrue OOIIUX CIOCOOOB HHTEIIEKTYaIbHOU JIESITEIBHOCTH,
XapaKTEPHBIX JUISI (DU3UKH W SBISIFOIIUXCS OCHOBOWM TO3HABATEIBHON KYJIBTYPHI,
3HAYMMOM U1 Pa3IMYHBIX c(ep YeTOBEUECKOH eI TeIbHOCTH;

— pa3BUTHE JIOTUYECKOTO W KPUTHYECKOTO MBIIUICHUS, KYyJIbTYpbl pEUH,
CIIOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMEHTY.

OT1iuvuTebHBbIE 0COOEHHOCTH NMPOrPaMMbI

OTnUUuTEeNsHONM  OCOOCHHOCTBHIO  TMPOTPAaMMBI  SIBJSIETCS  3HAUUTEIHLHOE
YBEJIMYEHHE aKTUBHBIX ()OpM pabOThl, HANPABIECHHBIX HA BOBJICUECHHE y4alIUXCS B
y4eOHYIO0 JesTeNbHOCTh, Ha oOOecleyeHue TOHMUMaHUus UMHU (HAKTUUYECKOro
MaTepuaia, pa3BUTHE MHTEUIEKTa, TPUOOPETeHHE MPAKTUYECKUX HABBIKOB, YMEHHM
MPOBOJAUTh  PACCYyXAECHUS,  JI0KA3aTelbCTBA. [Iporpamma  oOecneunBaer
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oOy4aroremMycsi IpUOOPETEHNE HOBBIX M COBEPIICHCTBOBAHUE MMEIONTUXCS 3HAHUM.
[Tportecc oOyueHUsT OpUEHTHUPOBAH Ha pPa3BUTHE YMEHUH NpHOOpeTaTh 3HAHUS B
MPOIIECCE MO3HAHUS OKPY)KAIOIIET0 MUpa. 3HAYUTEIbHAS YaCTh BPEMEHU OTBOJIUTCS
(GOPMUPOBAHUIO TMPAKTUYECKMX YMEHUW TpU PEHICHWH 3aJad IOBBIIMICHHOTO |
BBICOKOT'O YPOBHEW CIIOKHOCTH.

Cucrema OIEHKH 3HAHWUH YYAIIUXCSl OCYIIECTBIIIETCS IO MEXKIYHAPOIHOM
TIKae.

ConeprkaHue mporpamMmbl IPEATIONIAraer:

— yrayOJIeHHOE U3yUeHre MaTepuraa,

— TMOBBIICHHBI  YpPOBEHb  WHAMBUAyAIM3allMK  OOY4YCHHs, Kak B
BApUAaTUBHOCTH COJAEP)KaHUS, TaK U B OTHOWIEHHH pPa3HOOOpa3HbIX (opm
00pa3oBaTENLHOTO TIPOIIECCa, CBS3aHHBIX C WHAWBHIYAIbHBIMH OCOOCHHOCTSIMU
yUYaIIUXCsl, CTHJISIMU BOCIIPUSATHUS M MHTEIUICKTYAILHOW JACSATEIBHOCTH;

— HIMPOKOE  WCIIOJIb30BAaHHE  KOMIBIOTEPHBIX  MPOAYKTOB  y4eOHOTO
HA3HAYCHUS, YTO II03BOJIIET OOECIEYUTh KOMIUICKCHOE codYeTaHue (yHKIIHA
00y4yeHHs, CaMOOOyUYEHHSI U KOHTPOJIS.

Kateropus o0y4aomuxcs

[Iporpamma mpenHasHadeHa it ydamuxcsi /-11 KiaccoB, YBIIEKAIOIUXCS
bu3MKOM W KeNANMX  M3y4YuTh (QU3UKYy Ha  YriayOJE€HHOM  YpPOBHE,
CUCTEMATU3UpPOBATh CBOM  TEOPETHUYECKUE 3HaHUA B  oOjactu  (U3UKH,
COBEPILICHCTBOBAaTh HABBIKM PEHICHUS 3a1a4 BBICOKOIO  YPOBHS CJIOXHOCTH,
MOJTOTOBUTHCS M YCIIEUTHO cliaTh dk3amenbl [ A mo dusuke.

Bo3pacrt o0yuarommuxcesi: 13-18 ner
Hanosausiemocts rpynnsi: 12-14 yenosek
CocTaB rpyni: oJJHOBO3pacTHOU

YciaoBusi npuema agereu

Ha xypchl 3auncnsiroTes yyamuecs, Npomeane npeaBapuTesibHOE

TECTUPOBAHUE M MMEIOIIUE XOPOIIUH 0a30BbI YpOBEHb 3HAHWN MO (DU3MKE,
MIPU HAJTUYUU CBOOOJHBIX MECT.

Ha xypcbl «®usuka 7-8», «MexaHukay, peaju3yemble B JUCTAHIHMOHHOM
pexuMe, MPUHUMAIOTCS BCE JKenarolue 0e3 OrpaHHYeHUd U MpPeBAPUTEIBHOTO
TECTUPOBAHMS.



Cpoxu peanusanuu nporpammsl ot 1 10 5 et

Jlnis 0OydeHus Ha BCeX Kypcax MpOrpaMMbl OTBOJUTCS S JIET.

[TpoaomKUTETFHOCTD OTACIBHOTO Kypca cocTaBisieT oT 1-it Henenu 1o 1 roma
(B 3aBUCUMOCTH OT Kypca).

@opMbl peanu3alui MPOrpaMMbl — OYHAs, 3a0YHas C MCIOJb30BaHHEM
JTUCTAHITMOHHBIX TEXHOJIOTHH.

[Toq  AUCTAHITMOHHBIMA  TEXHOJOTHSMHU  TIOHMMACTCS  OpraHu3aIlus
o0pa3oBaTeNbHON NIEATEIbHOCTH C MPUMEHEHHEM COJIepKalllelics B ceTeBoi 0aze
nanueix llentpa «llomck» u wucCHoONbB3yeMOM TIpH peaju3aldd MPOTrPaMMBI
uHpopmaluu U obecneynBaromux e€ 00padoTKy HHGOPMAIMOHHBIX TEXHOJOTHUIA,
TEXHUYECKUX CPEJACTB, a TaKkKe HWH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHBIX CETEH,
00eCITeunBaONIINX NIepenady HHPOPMAIIUH 10 JTMHHSIM CBSI3H.

[IporpamMma peanmusyercs B TEUYeHHE Y4EOHOTO Toja M B MEPHOJ JIETHETO
KaHHUKYJIIPHOTO HHTCHCHUBA.

Kypc «Mexanuka» pealus3yloTcss U B O4YHOM W B 3a04yHOU (opmax. Kypc
«Dusuka 7-8» peanusyercs B 3a04HOM Gopme

B 3aounoit dopme mporpamma peanuzyercs B CPOK OT OJHOIO Mecsia [0
OJTHOTO y4eOHOTO TOoJa MO0 HWHAWBUAYATLHOMY IUIAHY TPYNIBI WA OTACIHLHOTO
oOyyJaroierocs.

@®opMbI OPraHU3ALMH 1eATEJIbHOCTH 00yYAOIIUXCH:
WHIAMBUyalIbHAS, TPYIIOBast, GPOHTAIIbHAS.

MeTtoabl 00y4eHus:

1) mo cmocoby opraHu3zalMu 3aHSATHH — CIOBECHBIC, HAaIJISI/IHBIE,
NPAKTHYECKUE;
2) 1O YypPOBHIO JCATCIBHOCTH  OOydYarONIMXCS —  OOBACHUTEIHHO-

HWIUTFOCTPATHUBHBIC, PEITPOAYKTUBHLIC, YaCTUYHO-IIOMCKOBLIC, HCCIICA0BATCIbCKUC.

Tunsl 3aHATHI: KOMOMHMpPOBAaHHbBIE, TEOPETUYECKHE, MPAKTUUYECKUE,
pENEeTULIMOHHBIE, KOHTPOJIbHBIE.

Pexxum 3aHaTHH

B 3aBucuMocTy OT Kypca, BO3MOXKEH OJIMH U3 CIECAYIOIINX PEXUMOB 3aHATHIA:

B teuenne yuebHOTO roga:

— JIBa pasa B HEJEJIO 110 JBa y4eOHBIX Yaca.

B nepuos neTHero KaHUKYJISIPHOTO MUHTEHCUBA:

— €XeTHEBHO (C MOHEEIbHUKA 10 MATHUILY) 10 8 y4eOHBIX YacoOB B T€UCHHE -
U HEJeIH;



— ©XEIHEBHO (KpOMe BOCKPECEHBs) MO 4 y4eOHBIX Yaca B TCUCHUE 2-X HECIb.

[IponomxurenbHOCTh yueOHOro yaca — 40 MUHYT.

B nucranumonHoit ¢opme oOydeHHs] HporpaMma SIBISIETCS BapUAaTUBHOW B
IJJaHE BPEMEHHOrO0 WHTEpBAJIA: JONYCKAET OCBOCHHE KAK B TEUCHHE 9 MeECSLEB
(monHBIA y4eOHBIN TOJM) C WHTCHCUBHOCTBIO 3aHATHUH 2 4Yaca B HEJCNTIO, TaK U
YCKOPEHHO (MHTEHCUBHOCTD 3aHSITUN YCTAHABIMBAETCS YYEHUKOM CAMOCTOSITEIILHO).

O:xupaembie pe3yabTaThbl

OCHOBHBIM pe3yJbTaTOM OOYUYEHHUS SIBISIETCS TOCTUKEHUE KOMIIETEHTHOCTH B
UCIIOJIb30BaHUU (PU3NYECKUX 3HAHUM U YMEHUHN ydallerocs o u3y4aeMomMy Kypcy.

OO0s13aTenbHbIE  pe3yNbTaThl M3Yy4YEHUs IpOrpaMMbl INPUBEACHBI B pas3zeiie
«Conepxanue Kypcay.

PyOpuka «3HaTh/MOHMMATh» BKJIIOYAET TpeOOBaHUSI K y4eOHOMY Marepualy,
KOTOpPBI YCBAMBAETCS M BOCIPOU3BOAUTCS YYAIIUMUCS. BBINYCKHUKH JOJIKHBI
MOHUMATh CMBICIT U3YYaeMbIX (PU3NYECKUX MOHSITHI, BEJIMYUH, 3aKOHOB.

PyOpuka «YMeTh» BKIItOUaeT TpeOOBaHUSA K YMEHUIO ONUCHIBaTh U OOBSCHITH
¢uznyeckue SBIEHUS, YUTATh, CTPOUTh M AHAIU3UPOBATh T'paUKH, HUCIIOJIH30BATH
¢uznyeckue npruOOpbl U U3MEPUTENbHBIE HHCTPYMEHTHI 1JIs1 U3MEpPEHUs (PU3HUUECKUX
BEJIMYMH, MPEICTaBIATh Pe3ybTaThl U3MEPEHUIN C MOMOUIbIO Tabaul, rpaduKoB U
BBISIBJIAITH HA 3TOM OCHOBE SMIIMPUYECKUE 3aBUCUMOCTH, MPUBOAUTH MPUMEPHI
MPAKTUYECKOTO UCIIOJIb30BaHUs (PU3NUECKUX 3HAHUU.

Cnoco0ObI onpeesieHus pe3yibTATUBHOCTH

[lenarornyeckoe HaOJMIOAEHHE, TMEJATOTMYECKUN  aHalu3  pe3yJbTaToB
aHKETUPOBAHUS, TECTUPOBAHUSA, OIPOCOB, KOHTPOJBHBIX pabOT, aKTHBHOCTH
OOy4JaronIMXcs Ha 3aHATUSX, MOHUTOPUHT WHTEJUIEKTYaJIbHON aKTUBHOCTH.

Buabl KOHTPOJISI — TEKYLIWI, HTOTOBBIM.

®opmMbl 0ABEICHUSA UTOTOB PeaTU3ANMHU MPOrPaAMMbI

Texkymuid KOHTPOJIb MPEANONATracT BBIITOJIHEHUE TECTOB, CAMOCTOSATENIBHBIX U
KOHTPOJIbHBIX PabOT MO U3y4yaeMoM TeMeE.

[lo okoHYaHMM Kypca TPOBOJUTCS HMTOTOBBI KOHTPOJIb 3HAHUN B (opme
TECTUPOBAHUS WJIM KOHTPOJIbHOM pabOTHI.

JlokyMeHTaIbHON (POPMOI MOATBEPKIECHUS MTOTOB PeaM3aIlii OTACIHHOTO
Kypca ImporpamMMBbI SIBIISIETCS TOKYMEHT 00 oOpazoBannu «CepTuduxat (C OIEHKOM)
ycranoBieHHoro Llentpom «Ilouck» obpasua.



KYPC «MEXAHUKA»

Kypc mocBsilieH OJHOMY U3 CIOKHBIX U OOBEMHBIX pa3fenoB (U3MKU —
MexaHuke. B kypce paccmarpuBaiorca cieayione Tembl:  «KuHemaTukay.
«/lunamukay. «3aKOHBI COXpaHEHHS.

Kypc npennasnauen qis yyammxes 9-11-x knaccos.

ey Kypea:
— (opmupoBaHue 3HaHUII 00 OCHOBHBIX MOHATHSAX U (YyHIAMEHTAIbHBIX
du3nyecKuX 3aKOHaX U MPUHIUIAX, JIEKAIINX B OCHOBE MEXAHUKH;

— OBJIAACHHUC YMCHHAMH IIPUMCHATH IIOJIYYCHHBIC 3HAHUA LA 00BICHECHUS
pa3HOO6p33HBIX MCXaHHNYICCKUX HBHGHHﬁ; IMPAKTHYCCKOI'0 HCIIOJIb30BAHHA 3HAHUU
JULL pEHICHUA 3a1a4, aHaAJIM3UPOBaTh U CTPOUTH I"pa(bI/IKI/I MCXaHHYCCKOI'O ABMKCHUA.

3amaum Kypca:

— 3HAKOMCTBO C METO/JIaMH H aJITOPUTMaMH PEIICHHS 33724 110 MEXaHHKE:

— (opMHpOBaHNE YMEHHUH peIIaTh 3a/1a4u Pa3HOTO YPOBHS CIOKHOCTH,

— (opMHpOBaHNE YMEHHH M HABBIKOB IIJIAHUPOBATHh JKCIICPUMEHT, OTOHMpAaTh
HEOOXOUMbIE TPUOOPHI, COOMPATh YCTAHOBKMU [IJISi BBHITIOJHEHUS SKCIEPUMEHTA,
MPOBOJIUTH IKCIIEPUMEHT, aHAITM3UPOBATH PE3YJIbTaThl SKCIIEPUMEHTA;

— pa3BUTHE UHTEpEca K U3YUYCHHIO (DU3HKHY;

— pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH.

PexxuM 3aHATHII: B TeueHUE y4eOHOro roja JBa pas3a B HEJEII0 MO JBa
y4eOHBIX yaca.

dopMma peau3annu Kypca: O4Has U 3a04Hast

dopmMa npoBeIeHUS UTOTOBOM ATTECTALMU . UTOTOBBIN TECT.

Y4yeb6HO-TeMaTU4YeCKMMN NnaH Kypca «MexaHuka»
ouyHas popma 00yueHUs

No HanmeHnoBaHue pasaciia, TCMbI KomnnuecTBo yacoB

Teopus | IIpaktuka | Becero

1 | Tema 1. Kunematuka 16 28 34
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2 | Tema 2. Jlunamuka 18 26 44

Tema 3. Cratuka u TUAPOCTATUKA 6 8 14

4 | Tema 4. Mexanudeckue KojicOaHUS U 6 12 18
BOJTHBI

5 | Tema 5. 3aKOHBI COXpaHEHHUS 8 14 22

6 | Urorossrii TecT 2 2

7/ | UToroBoe 3aHsATHE 2 2

Hroro: 54 92 146

Y4yeOHO-TemaTnyecknmn nnaH Kypca «MexaHuka»
3a04Has popma 00ydeHUs

Ne | HaumeHoBaHue pazjena, TeMbl KonnuectBo yacos
Teopus | [Ipaktuka | Beero
1 | Tema 1. Kunemaruka 20 20 40
2 | Tema 2. Jlunamuka 20 20 40
3 | Tema 3. 3aKOHBI COXpaHEHUS 16 20 36
5 | Uroroserit Tect 4 4
Uroro: 56 64 120

CopepxaHue kypca «MexaHuka»

YPOBeHB MNPpCABABICHUA MaTCpHajia oOecrneynBaeT yYdaluMCAa BO3MOKHOCTD
IIO3HAKOMUTBECA C OCHOBHBIMH IIOHATHAMMH, XAPAKTCPUCTHUKAMHM KW 3aKOHAMHU
MEXaHHNYCCKOI'O IBHMXKCHU U OBJIAACTh MCTOAAaMHU U HpI/IéMaMI/I PCUICHUA PACYCTHBIX,
Fpa(l)I/I‘IeCKI/IX N OKCICPUMCHTAJIBHBIX 3aJa4 I10 MCXaHHWKC Pa3HOIro YpOBHMA

CJIOKHOCTH.

anumem AOJIZKHBI 3HATh:

— CMBICJI TOHSTHUM: MaTCpuajJibHasad TO4YKd, OTHOCHUTCIBbHOCTH MCXAaHHNYCCKOI'O
ABUKXCHUA, UHCPTHOCTDL, CHJIA TATOTCHUA, CUJIa YIIPYIOCTH, BEC TCJId, CHUJIa TPCHUI,
HCBCCOMOCTDb, MHCPIHMAJIbHAA 1 HCUMHCPpUHUAJIbHAasA CUCTEMA OTCUCTA, MHCPLIUS,

— CMBICII (1)I/IBI/I‘IGCKI/IX BCIIWYMH: IMyTh, ICPEMCIICHUC, MTHOBCHHAsA CKOPOCTD,
YCKOpEHHEC, MaccCa, IIJIIOTHOCTb, CHUJId, BEC, JaBJICHHUC, UMITYJIBC TCJIa, UMITYJIbC CHJIbBI,
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paboTa, MOIITHOCTb, KHHETHYECKAasl SHEPIHsl, TOTEHIIUAIbHAS YHEPT UL, KOOPPHUIIUESHT
IIOJIE3HOTO IEUCTBUS, AMIUIMTYAA, IEPUOJ, YACTOTa, MOMEHT UHEPLINH;

— CMBICJI (PU3NYECKUX 3aKOHOB U IMPHUHIMIIOB MEXAHUKU: 3aKOHA CJIOKEHMS
CKOpOCTEH, 3aKkoHOB HBIOTOHA, 3aKOHA BCEMHUPHOTO TATOTEHMS, 3aK0Ha [ 'yka, 3aKoHa
Kynona-AmoHTOoHa, 3akoHa Ilackans, 3akoHa Apxumena, 3aKOHAa COXPaHEHHUS
UMITYJIbCA, 3aKOHA COXPAaHEHUs MEXaHWYECKOW 3HEpPIruH, 3aKOHA COXPAHEHUS H
W3MEHEHUS] TOJIHOM HHEPruu; MPUHLHUI OTHOCHTEIBHOCTH ['anmumies, NpHHLMI
HE3aBUCUMOCTH JIBH>KEHHM, IPUHIUIT COOTBETCTBUS;

— BO3MOXXHOCTH IIPUMEHEHHUS 3aKOHOB MEXAaHUKHU: JBUKCHHUE HCKYCCTBEHHBIX
CIIyTHUKOB MOJ| JEHCTBUEM CHJIbI TSKECTH, OATTUCTUUECKOE JBUKEHHE, PEAKTUBHOE
JBUKEHUE, ycTpocTBO pakersl, KIIJ[ MammH M MexaHU3MOB, NOJBEMHas CHIIA
KpblIa CaMOJIETA;

— OCHOBHBIE U3MEPUTEIbHBIE MPUOOPHI U METO/Ibl BHIYMCICHUS IOTPEIIHOCTEN
M3MEpPECHUIN B MEXAHUKE.

Yuanuecsi 10J1KHbI YMETh:

— ONHUCHIBaTb U  OOBICHATH (U3MYECKHE SABJICHUS: MPSIMOJMHEHHOE
paBHOMEpHOE JBUKEHHUE, MPSMOJIMHEHMHOE PAaBHOYCKOPEHHOE IBW)XCHHE, JIBUKCHHUE
TeJa 0 OKPYKHOCTH, KojiebaTebHOe ABMKCHHUE, TIepeada TaBICHUS! )KUIKOCTSIMH H
ra3aMu, TjIaBaHUE TN, MEXaHWYECKUE KOJICOaHUsS ¥ BOJIHEI;

— JaBaTh TOYHBIC OIPEAEIICHUS OCHOBHBIX TOHATHH MEXaHWUKH, TOYHBIE
(GhopMYJIMPOBKY 3aKOHOB;

— n300pakaTh Ha YEPTEXKE HAIPaABICHUS BEKTOPOB CKOPOCTH, YCKOPEHUS,
CWJIbI, UMITYJIbCA TENIA;

— pemiaTh 3aJayd  Ha ONpPEACNICHHE CKOPOCTH, YCKOPEHHs, IyTH U
MEepeMENIeHHs] TMPU PA3IUYHBIX BHUAAX JABUKCHUSX, CKOPOCTH WU YCKOPEHHS TpHU
JMBIKEHUN Teja 1O OKPYKHOCTH C TIOCTOSHHON IO MOJYJIIO CKOPOCTBIO, MAacCHI,
CHJIBI, WUMITyJIbca, PaboThl, MomHOCTH, »Hepruu, KIIJI, yckopeHms cBOOOIHOTO
NaJICHUS 10 TepUoay KOJcOaHM MasTHUKA U Jp.;

— paccYuTHIBATh TOPMO3HOM MYTh, CUJIBI, ACHCTBYIOIIUE HA TEJIO, IBIKYIIIEECS
C YCKOPEHHEM, OMpPENeNsiTh CKOPOCTh PAKEThI, MCIIOIh30BaTh KJIACCHUECKUI 3aKOH
CIIOKEHHUSI CKOpPOCTeH, a Takxke 3akoHbl HbBIOTOHA, BCEMUPHOTO TATOTCHUS,
COXpaHEHUSI UMITYJIbCa, MOMEHTA UMITYJIbCA, SHEPTUH U JIP.;

— YWATaTh U CTPOUTH IrpadWKH, BHIPAKAIOIINE 3aBUCUMOCTh KHHEMATHUCCKUX
BEJIMYMH OT BPEMEHH IPH PaBHOMEPHOM, PaBHOYCKOPEHHOM H KoJiebaTeIhbHOM
JBUKCHHSIX, CHITBI YIPYTOCTH MpH Aehopmanuu u ap.;

— W3MEPATh W BBIYUCIATh (U3UYECKUE BEIUYHHBI: BpPEMs, PaCCTOSHUE,
CKOPOCTb, YCKOPEHHE, MacCy, CHIY, JKECTKOCTh, KOX(DPUIMEHT TPEHUS, UMITYIIbC,
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paboty, momHocTb, KIIJ[ mexanusmoB, mepuos KoieOaHH MasTHUKA, YCKOPEHUE
cBOOO/IHOTO NIa/ICHNUS;

— JienaTtb BbIBOABI 00 M3MEHEHMHM (U3MUECKUX MapaMeTpoB U  X0ja
(u3nyecKoro mnpoiecca U3 aHanusza rpaguKoB, ypaBHEHUN U TaOIuUL;

— TOJIb30BAThCS (PU3NYECKUMHU TPUOOpaMHU: MUKPOMETPOM, CEKYHIOMEPOM,
WU3MEPUTEIBHBIM HHJIMHAPOM, BECaMU, TPUOOMETPOM, MOJBHKHBIM M HETIOABUKHBIM
OJIOKOM H JIp.;

— IPOBOJWTH AHAINU3 PE3YJbTATOB IKCIEPUMEHTAIBHBIX UCCIIEIOBAHUMN, B TOM
YHCJie BBIPQXKEHHBIX B BUJIE TaOIMLIBI WK TpauKa;

DopMbI 3aHATHH:
— (poHTaIbHASL;
— WHANBUAYaJTbHAS;
— MpakTU4eckas padora;
— TECTUPOBaHUE

Tema 1. KunemaTtuka

Teopusa. Mexannyeckoe pasmxenue. Tpaekropus. Ilyte. Ilepemernienue.
CKOpOCT®b. Yckopenue. [IpssmonHetHOE paBHOMEPHOE JIBUKEHUE.
OTHOCUTENBHOCTh JBHXKEHHUS. 3aKOH clIOkeHUus ckopocreid. IIpsmonuHeitHoe
PaBHOYCKOpEHHOE JiBMkeHue. CBoOOIHOE MajieHue. JIBukeHne Te, OpOIIeHHbIX MO/
YIJIOM K TOPU3OHTY. J[BH)KEHUE IO OKPYKHOCTH. LIEHTpOCTpEMUTENBLHOE YCKOPEHHUE.
Mexanudeckue KojaebaHus U BOJHBL. 3BYK. AMIUIMTY/a, IEPUOJ, YaCTOTa. AHAJIOTHS
BpaIllaTeIbHOTO U KOJIEOATEILHOTO ABUKEHUM.

Ilpaxmuxa. Pemienne 3a/1a4 Ha BBIYMCIICHUE KUHEMATUYECKUX MTAPAMETPOB IIPH
MPSIMOJIMHEWHOM PaBHOMEPHOM M PaBHOYCKOPEHHOM JBIKEHHUAX, 0aUTMCTHUYECKOM
JBWKCHHHM, a TaKkKe NpPU JABWKECHUM MATEPUAIBHOM TOYKU II0 OKPYKHOCTH H
KojiebarenbHOM IBIKEHUH. OmnpesenieHne CpeHe CKOPOCTH MPH HEPAaBHOMEPHOM
JBUKECHUM. BbIUMCIEHHE MIHOBEHHBIX 3HAUYEHUW KHUHEMATHYECKHUX MapaMeTpOB
KOJIeOATEeILHOTO  JBMIKCHHUS. [loctpoenne  rpadukoB  3aBUCHMOCTEU
KMHEMaTUYECKUX MMapaMeTPOB OT BPEMEHHU M aHAJIU3 ITUX TPadUKOB JJIsI pa3IUUHbIX
BHUJIOB JIBUKEHHSI MATEPUAJIBHOW TOUKH. BbIunciieHne CKOPOCTH, JajJlbHOCTH, BBICOTHI
MOobeMa ¥ BPEMEHH T0JIeTa Tejia, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

DKCIEepUMEHTAIBHOE ONIPEIEIICHUE KMHEMaTUYECKUX IapaMmeTpoB
MEXAHUYECKUX CUCTEM U MPOBEPKA 3aKOHOB KUHEMATHKHU.

Dopma nodgedenus umo208. TeCT, KOHTpOJIbHas padoTa.

Tema 2. /lunamuka
Teopus. Nnepuus. HepuuaibHble 1 HEUHEPUUAIBHBIE CUCTEMBI OTCYETA.
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OcHOBHbIE TOHSTUS JUHAMHKA MaTE€pUaIbHOM TOYKM (IJIOTHOCTh, Macca,
cuJia, TaBJICHUE, MOMEHT CHJIbI). [IpHHIIUI CyepHo3HIIUU CHJL.

[Ipsmas u oOpatHas 3amauyd MexXxaHukd. 3akoHbl HproTrona. Bunbl cun
(TATOTCHMS, YNPYrocTH, TpeHHs). 3akoH BcemupHoro tsaroteHus. Cuiia TSHKECTH.
3akonbl Kennepa. JIBuwxenue crnytHukoB. Cuna ynpyroctu. 3akoH I'yka. Bec tena.
HeBecomocTs. Mexannueckue cBoicTBa TBepbIX Ted. Cuiia tpeHus. 3akoH Kynona-
AMOHTOHA.

JluHamMuKa BpamaTtelbHOro JABMWKEHHS. (OCHOBHOM 3aKOH BpAallaTE€IbHOTO
JIBH>KCHUSI. MOMEHT HHEPLIH.

Cratuka. OCHOBHBIE TMOHATHS CTAaTUKH (MOMEHT CHJIbI, IJIEYO CHJIBI, TOYKA
OTOpHBI, LEHTp BpalmieHus). Buabsl paBHOBecusi Tena (yCTOWYMBOE, HEYCTOWYHMBOE,
0e3pa3au4Hoe). Y CIoBHE paBHOBeCHs Tena, HeHTp Macc. [Ipocteie Mexanu3mbl. KIT/1
MPOCTHIX MEXaHU3MOB.

JlaBneHue  TBepAbIX TN, OKUAKOCTH W rasel. 3akoH [lackans.
['mapocratnueckoe naBiaeHue. 3aKOH ApxuMena. Y CIIOBUE IUTaBAHUS TEIl.

JluHamuKka KoJie0aTeIbHOTO JIBUXKEHUS MATEPUATTbHON TOUKH.

Ilpaxmuxa. Pemienue 3aad Ha pacyeT pas3jIM4HO BUJA cwil. PemieHue npsmoi
¥ 00paTHOM 3a/a4M MEXaHUKHU JJIsl OCTYIATEeIbHOTO W BpalIaTeIbHOTO JIBHXKCHHH.
OmnpeneneHue yCKOpEHUsI Tejla MpU JBUKEHUU TOJ| JACHCTBUEM HECKOJIbKUX CHIL.
[TocTpoeHue u aHanu3 rpa@uKoB 3aBUCUMOCTEN CUJTbI TPEHUS, CUJIBI TSDKECTH U CUJIBI
YOPYTrOCTH OT CYIIECTBEHHBIX MapaMeTpPOB MEXaHUUYECKOW cucteMbl. OmnpejencHue
MOMEHTOB HWHEpPUMU TeJl pa3audyHoi  ¢Gopmbl. BberuucieHue mapameTpoB
MEXaHHYECKOIl CUCTEMBbl B YCIOBUM paBHOBecHd. PerieHue 3amad rugpoCTaTUKU U
ONpeIeJICHUE YCIOBUM JIaBaHUS TEJ.

DKCIEpUMEHTAIBHOE OnpeIeJICHHE JUHAMUYECKUX napaMeTpoB
MEXaHUYECKUX CHUCTEM (Macca, MIIOTHOCTh, MOMEHT MHEPIIMH) U MPOBEPKA 3aKOHOB
JTVHAMUKH.

Dopma nodgedenus umo208. TeCT, KOHTpOJIbHas paboTa.

Tema 3. 3aK0oHBI COXpaHEHUS

Teopus. Imnynec Tena. IMITynbCc cHiibl. 3aKOH COXPAHEHUS UMITYJIbca. Bubl
B3aUMOJAECUCTBUA Tel. PeakTuBHOE nBMkeHHe. YpaBHeHne Memepckoro. dopmyna
[{rnonkoBckoro.

Mexanuueckasi pabora u MouHoCcTh. Kunernueckas sneprus. [loTeHuanbHas
DHEpPrus. 3aKOH COXPAHEHMS MEXAaHWYECKOW DSHEpPruu. 3aKOH COXpPaHEHUS U
npeBpalleHust dHeprur. KoHcepBaTUBHbBIE U MCCUNIATUBHBIE CHIIBI. KuHETHueckas
sHeprus Bpamarouerocs rtena. [Ipocteie mexannsmbl. KITJI.

MomeHT umnysbca. 3aKOH COXpaHEHUsI MOMEHTa uMITysbca. KuHetnueckas

DHEPrUs BPaIlaroIIEerocs TBEPAOro Teia.
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Ilpaxmuxa. Pemenue 3a1a4 Ha pacyeT UMITYJIbCa TEJIA U 3aMKHYTOU CHCTEMBI
Ten. [IppuMeHeHne 3aK0Ha COXpaHEHUsT MMITYJIbCa JUIsl BBIYUCIICHUS] KHHEMATUYECKUX
XAapaKTEPUCTUK PEATBHBIX CHUCTEM M MpPOLECCOB (B3pbIB, yaap, CTOJIKHOBEHHE).
Pemenue 3a1a4 Ha 3aKOH COXpPaHEHUS MTOJIHOM MEXaHUYECKOM 3Hepruu. Berunciienne
NOTEHIMATBHON DJHEPrHMM Tejla B TOJIE TSDKECTH W YIOpYyro AeQopMHUpOBaHHOU
npyxussl. Pacuer pabGotbl, Momuoctn u KIIJ[ pa3nuyabix MeXaHHU3MOB.
Boeluncienre mapaMeTpoB BpalaTEIbHOTO JBH)KEHHS C HNPUMEHEHUEM 3aKOHA
COXpaHEHUs UMITyJibca. Perenrne KoMOMHUPOBAaHHBIX 337a4 Ha IPUMEHEHHUS 3aKOHOB
COXpaHEHUS B MEXaHUKE.

OKCIepUMEHTAIbHASL TPOBEPKA 3aKOHOB COXPAaHEHUS B MEXaHUYECKUX
IIporeccax.

Dopma noogeodenuss umo208. TeCT, KOHTPOJIbHas paboTa.
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MeToaundeckoe odecnieueHne Kypca «MexaHuKa»

Paznen, rema dopma 3aHATUSA [Ipuemsl 1 METOIBI JlnnakTuaeckuit TexHuueckoe dopma
OpraHu3alHH MaTrepuall. OCHAIIIEHUE MOABEICHUS
00pa30BaTEIHLHOTO DJIIEKTPOHHBIE WUTOTOB
mpoliecca HMCTOYHUKHU
Tewma 1. KomOunupoBanHnast | O0bsICHUTENBHO- 1) Onopubie koHcnekTs; | 1) [Ipe3entanmonnoe | Tect
Kunematuka WJUTIOCTPATHUBHBIN. 2) Ilpe3enTanuu; o0opyI0BaHUE. KouTtponbsHas
YactruHo-nnouckoBbii | 3) Bugeo ypoku; 2) TlepcoHayIbHBIH pabora
UccnenoBarenbckuid. | 4) TecTsl. KOMIIBIOTED.
5) JAuctanunoHHas 3) Hoctyn K cetu
oOpazoBatenbHas cpena | UuTepHer.
MOODLE.
6) MeToaudeckoe
nocooue.
Tewma 2. lunamuka | KomObunupoBannasi | O0bsSICHUTEIBHO- 1) Onopubie koHcnekTs; | 1) [Ipe3enranmonnoe | Tect
WJUTFOCTPATUBHBIM. 2) Ilpe3enTanuu; o0opy0BaHUE. KonTtponbHas
YactruHo-niouckoBbiid | 3) Bugeo ypoku; 2) TlepconayibHBIH pabora
Uccnenosarenbckuid.. | 4) TecTsl. KOMIIBIOTED.
5) AuctanunoHHas 3) Hoctyn K cetu
oOpazoBarenbHas cpena | MaTepuer
MOODLE.
6) Meromuieckoe
nocooue.
Tema 3. 3akoHBbI KomOunupoBannas | O0bsICHUTENHHO- 1) Omnopubie koHcnekTsl; | 1) Ipesenranmonnoe | Tect
COXpaHEHUS WJUTIOCTPATHUBHBIN. 2) IlpesenTanuu; 0o0opyI0BaHUE. KonTposbHas
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YactuuHo-nouckoBbiil | 3) Buaeo ypoku; 2) IlepcoHanbHbIiH pabota
UccnenoBarenbckuid. | 4) TecTsl. KOMIIBIOTED.
5) AucraHMOHHAS 3) Hoctyn K certu
oOpa3zoBartenpHas cpena | Matepuer
MOODLE.
6) Metoaunueckoe
nocobue.
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KYPC «MOJNEKYNAPHAA ®U3UKA. ANEKTPOOANHAMUKA»

Kypc nocpsinieH n3yueHuro AByX pasaenoB ¢usnku: «MonekymspHas Guznka»
U «DNeKTpoauHaMuKay. B Hauane Kypca 0030pHO MOBTOPSIOTCS OCHOBHBIE MOHSTHS
Y 3aKOHBI MEXaHHKHU.

B pasgene «MonekynsipHas (u3MKa» paccMaTpUBAIOTCS CIEAYIOIINE TEMBI:
«OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOpHI», « TepMOIMHAMHKAY.

B paznene «OnekTpoAMHAMUKa» PACCMATPUBAIOTCS TEMBI: «DJIEKTPUUYECKOE
noJyie», «3aKOHbl MOCTOSHHOTO TOKay», «TOK B pa3inuHbIX cpeaax», «MarHuTHoe
noJiey, « NEeKTPOMarHuTHas: UHAYKLIHSD.

Kypc npennasnauen qis yyamuxes 10-11-x kiaccos.

Iesn kypea:

— (opMHpOBaHHE 3HAHUI OO0 OCHOBHBIX MOHATHSIX U (PYHIAMEHTaJbHBIX
(U3MUECKUX  3aKOHax, JIeKallluX B OCHOBE MOJIEKYJSIpHOM  (U3HKKM U
IIEKTPOJUHAMUKH;

— OBJIQJICHUE YMEHUSMH TNPUMEHATh MOJIYUYEHHbIC 3HAHUS Uil OOBSICHEHUS
pa3HOOOpa3HbIX TEIJIOBBIX M JJIEKTPOMATHUTHBIX  SIBJICHMI; MPAKTUYECKOTO
UCIIOJIb30BaHUsl 3HAHMM JJIs pelIeHus 3aJad; aHaTU3UpOBaTh U CTPOUTH Tpaduku
3aBUCUMOCTEN T'a30BBIX 3aKOHOB; BOJbT-AMIEPHBIX XaPAKTEPUCTUK, COMPOTUBIICHUS
OT TEMIIEpPaTypHlI.

3agaum Kypca:

— 3HAKOMCTBO C METOJIaMH U aJITOPUTMAMHU PEIICHUS 3a/1a4 110 MOJICKYJIIPHOU
bU3HMKe U IEKTPOJUHAMUKE:

— (opmupoBaHUE YMEHUH pelniaTh 3a1a4d Pa3HOTO YPOBHS CIIOKHOCTH;

— (opmupoBaHUE YMEHUI M HABBIKOB IIAHHPOBATH SKCIIEPUMEHT, OTOUPATH
HEOOXOJMMBIC TPUOOPHI, COOMPATh YCTAHOBKH JIJIS1 BBHITIOJHEHUS SKCIICPUMCHTA,
MPOBOJIUTH AKCIIEPUMEHT, aHAIM3UPOBATh PE3YJIbTaThl SKCIICPUMCHTA;

— pa3BUTHE UHTEpEca K U3YUCHHIO (DU3HKHU;

— pa3BHUTHEC IO3HABATEIBHBIX WHTEPECOB, WHTCIUICKTYAJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH.

Pe:xxum 3aHATHH. B TeYeHHE y4yeOHOTO TOJa JBa pa3a B HENCIIO MO JBa
y4eOHBIX Yaca.

dopma peanuzanuu Kypca: ouHas

®opmMa NpoBeIeHU UTOTOBOM ATTECTAUM . UTOTOBBIN TECT.
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Y4yeOHO-TEMaTUYECKUM NJIaH Kypca
«MonekynspHasa hm3nka. dnekTpoguHaMmmKa»

No HanmeHnoBaHue pa3aciia, TEMbI KomnnuecTBo yacoB

Teopus | IIpaktuka | Beero

1. | Paznen 1. Mexanuka (ImoBTOpeHUE) 2 16 18
2. | Paznmen 2. MonekynspHas pusmuka 18 36 54
3. | Tema 1.1. MonekynsipHO-KHHETHUECKAS 12 22 34
TEeOpHsi
4, | Tema 1.2. TepMoguHaMuKa 6 14 20
5. | Paznmen 2. DnexkrpoauHaMuKa 28 42 70
6. | Tema 2.1. DnexTpudeckoe mose 8 12 20
7. | Tema 2.2. 3aK0HBI TOCTOSTHHOTO TOKA 6 10 16
8. | Tema 2.3. DnexTpuyecKuil TOK B 4 6 10
Pa3IMYHBIX Cpeax
9. | Tema 2.4. MarauTtHoe 1oJje 8 14
10. | Tema 2.5. DaeKkTpoMarHuTHAsI HHAYKITHS 4 6 10
11. | UroroBsrii TECT 2 2
12. | UtoroBoe 3aHsTHE 2 2
Uroro: 48 98 146

CopaepxaHue kypca «MonekynspHasa dousuka. dnekrpoanHamumKa»

VYpoBeHb NpenbsBICHUs MaTepuana O0ECleurnBaeT y4alUMCS BO3MOXHOCTb
IIO3HAKOMUTBCSI C OCHOBHBIMM IIOHATHSAMHM, XapakTEPUCTHKAMM W 3aKOHAMH
MOJIEKYJIIPHO-KMHETUYECKOM  TEOPHUM, TEPMOIAUHAMUKHU, JJIEKTPOAMHAMUKH U
OBJIAJIETh METOJAAMM M TpUEMAMH PEHICHUS PACUETHBIX, TIpaduueckux u
HKCIIEPUMEHTAJIBHBIX 33]1a4 110 MOJEKYJISIPHON (U3HKE U 3IEKTPOJIMHAMUKE PA3HOIO
YPOBHS CJI0KHOCTH.

Yyamuecst 10/2KHBI 3HATD:

— CMBICJI TIOHATUI: MOJISIPHASI Macca, UACAIbHBIN ra3, TaBJICHUE ra3a, CPEIHsIA
KBaJIpaTU4Hasi CKOPOCTh MOJIEKYJ, BJIQXXHOCTh BO3/yXa, BHYTPEHHSAS DHEPrus,
TEIJIOBOM JIBUTATENh, aIMa0ATHBIA MPOIIECC; MMEKTPUUSCKUM 3apsi, dJIECKTPUIECKOE U
MAarHMTHOE MOJIsA, NOTEHIUAN, AUIEKTPUUYECKAs TPOHULIAEMOCTb, CTOPOHHUE CUJIbI U
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OJC, wMarHuTHas  NPOHMIAEMOCTb,  HANPSLDKEHHOCTh ~ MAarHUTHOIO — TOJI,
IIEKTPOMAarHuTHasI MHAYKIUSA, CAMOMHIYKIINS;

— CMBICJI (PU3MYECKUX BEJIMYMH: KOJIMYECTBO BEIIECTBA, KOHLIEHTPALUS,
TeMneparypa, KO3(QQUIMEHT IMOJIE3HOTO JEWCTBHUA  TEIUIOBOIO  JBUTATElNs;
HaIpPsHKEHHOCTh, PA3HOCTh MOTEHIIMAIOB, HAIPSLKEHHE, JIEKTPOEMKOCTh, MAarHUTHAS
WHIYKIUS, MArHUTHBINA MTOTOK;

— cMbIc (PU3MUYECKHUX 3aKOHOB: 3akoHa boimsg-Mapuorra, 3akona ['eii-
JIroccaka, 3axkona Illapns, mepBOro 3aKkoHa TEPMOJWHAMHUKHM, BTOPOTO 3aKOHA
TEPMOJMHAMMKY; 3akoHa KylloHa, 3aKOHa COXpaHEHHs HIIEKTPHUYECKOro 3apsna,
3akoHa OMa /1711 HEOJJHOPOIHOM U MOJIHOM Lienu, npasuia Kupxroda;

— YpaBHEHHs MOJEKYJSIPHO-KHHETUYECKOM TEOpUU: OCHOBHOE YpaBHEHHUE
MKT, ypaBaenue Knanenpona, ypaBuenue Menneneepa-Knanenpona;

— OCHOBHBIE HM3MEpHUTENbHbIE TPHOOPHI (BECHI, TEPMOMETpP, MAHOMETD,
OapoMeTp, TICHUXPOMETP, AaMIEpPMETpP, BOJIBTMETP, MYJIbTUMETP) M  METOJBI
BBIYMCJIEHUS IIOTPEMIHOCTEN U3MEPEHUM.

Yyammecs 10JKHbI YMETh:

— OINKCHIBaTh U OOBACHATH IMPOIECCHl MPU TEpexoie Tra3a U3 OJHOTrO
COCTOSIHMS B JIPyTO€; MEpeaavyy IaBJICHUS MOJIEKYJIAMH Ta3a JHY U CTEHKaM COCYHa;
MPOLIECCHI, CBA3AHHBIC C IBUKCHUEM YACTHUIL B DJICKTPUUYECKOM U MArHUTHOM TOJISIX;

— JlaBaTh TOYHbIC OINpPEJEICHUS OCHOBHBIX TOHATUN U TOUYHbIC (POPMYIUPOBKHU
3aKOHOB;

— YUTaTh M CTPOUTh TpaduKku, BBIpAXKAIOIMIUE 3aBUCHUMOCTH  MEXKIY
rmapaMeTpaMH, XapaKTepU3YIOIIMMHU COCTOSIHAE Ta3a; 3aBUCUMOCTH CHJIbI TOKa OT
HANPSDKEHUS, 3aBUCUMOCTH COIPOTUBIICHUS OT TEMIIEPATYPHI;

— u300paxkaTh TpauKy Mepexoja raza M3 OJIHOTO COCTOSIHUS B JPYroe B
Pa3JIUYHBIX KOOPAUHATHBIX OCSX;

— ompenenarTh padoTy raza no rpaduky 3aBUCUMOCTHU JIaBJICHUS OT 00bEMa;

— pemath 3aJa4yd Ha OIPEHCJIICHUE CPEIHEHW KBAAPATUYHOM CKOPOCTHU
MOJIEKYJI, JABIICHUSA Ta3a, CPEIHEH KUHETUYECKOM DJHEPruu IOCTYIATEIbHOTO
JBUKCHHSI MOJIEKYJ; BHYTPEHHEW OJHEPIUHM, KOJWUYECTBA TEIUJIOTHI B PA3JIMYHBIX
TeroBbIX mponeccax, KIIJ temmoBoro paBuraresns; Ha 3aKOH COXPaHEHUS
AJIEKTPUUECKOTO 3apssa, 3akoHbl Kynona, Oma; npaBuia Kupxroda; Ha ABMKEHUE U
PaBHOBECHE 3apsI)KEHHBIX YACTHUIL B DJICKTPUUECKOM M MAarHUTHOM TOJISIX; HA pacuer
HaIPsOKCHHOCTH, HAIPSDKEHUS, PabOThl JIEKTPUUYECKOTO IO, AJIEKTPOEMKOCTH,
MarHUTHOM MHAYKIMH, CUibl JIopeHia, cuiibl AMnepa;

— IPUMEHATH IMEPBbIM 3aKOH TEPMOJMHAMHKH, ypaBHeHHWE MeHneneea-
Krnanelipona, ra3oBble 3aKOHbI, IPUHILIMII CYNEPIO3ULUN IMOJEH, 3akoHbl OMa s

Y4acTKa U MOJIHOM 1ienu, 3aKoH Jxoyna-Jlenna n np. muis pemenus 3anad;
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— ACJIaTb BBbIBOJbI 00 HU3MEHEHHH napamMeTpoB B XOJEC€ TCIUIOBBIX U
QJICKTPUYCCKUX ITPOHCCCOB U3 aHAIN3a Fpa(bI/IKOB, Ta6J'II/IH;

— HIPUMCHATL IIPpaBHUIIO I[CBOﬁ PYKH 1 OIIPCACIICHUA HaHpaBJIGHI/Iﬁ CHIJIbI
AMHepa H CHJIIbI HopeHua, IMpaBHJIO .HCHIIa L OIPCACIICHUSA HAIIPpABJICHUA
HHAYKONOHHOI'O TOKAa B 3AMKHYTOM KOHTYPC.

DopMBbI 32aHATHH, HCIIOJB3yEMBbIE IPU U3YYEHUHU JAHHOIO Kypca:
— (poHTaANbHAS;

—MHIUBUyaJIbHAS,

—KOHTPOJIbHAA.

Pa3nen 1. MonekynsipHas ¢usuka

Tema 1. MosieKynsipHO-KUHETHYECKAS TEOPHUS

Teopusa. Ctpoenue BemiectBa. bpoyHoBckoe aswkenue. Juddysus. Moaenu
CTPOEHMS Ta3a, )KUJIKOCTH U TBEPAOTO Tena. TennoBoe ABMKEHHE aTOMOB U MOJIEKYJI.
Nneaneubiii Ta3. OcHoBHOe ypaBHeHne MKT. Temmneparypa. Csizb TemmnepaTypbl
BEILIECTBA CO CKOPOCTBIO XaOTUYECKOIO JBUKEHMS YAaCTHL] U CPEAHEN KMHETUYECKON
SHEPIrueH NOCTYNATEIbHOTO JBHKECHUS YaCTHLL.

YpaBHeHHE cOCTOAHUSA ra3a. Y paBHeHue Knaneiipona. ['a30Bbi€ 3aKOHBI: 3aKOH
bouna-Mapuorra, 3akoH I'eit-JIroccaka, 3axon laps.

IIpakmuka. Pemenune rpaduyeckux, KayeCTBEHHBIX M PAcCUYETHBIX 3aJay Ha
OOBSCHEHHE TEIUIOBBIX SIBICHMI, pacyeT AaBJi€HHUsS ra3a, CpeJAHEeW KBaJpaTUYHOU
CKOpPOCTH JIBUKEHHS MOJIEKYJ, Ha ypaBHeHue MeHnneneeBa-KianeiipoHa u razoBbie
3aKOHBI.

dopma noodsedenus umoz08. TeCT, KOHTPOJIbHasA padoTa.

Tema 2. TepmoguHaMuka

Teopus. TemnoBoe paBHOBecue. BHyTpeHnsisi osHeprusa. Pabora wu
Terionepesaya Kak  ClocoObl  M3MEHEHUs BHYTpeHHEH sHepruu. Bunibl
TEILIONEpPEAadYM: TEIUIONPOBOAHOCTh, KOHBEKIIMS, U3ydeHUEe. KOIM4ecTBO TENIOTHI.
VYnenpHasi  TEIUIOEMKOCTh.  YpaBHEHHME  TemjioBoro  ©Oamanca. PabGora B
TepMoauHaMuKe. ['eoMmerpuyeckoe  ToikoBaHME  paboTel.  [lepBbIii  3akoH
TePMOJIUHAMHKHU. BTOpO# 3aK0H TepMOAMHAMUKU. ATMa0aTHBIN MPOIIECC.

Ucnapenne wu koHpeHcanusa. Kumnenwe xuakoctu. BrnaxHOCTh BoO3myxa.
[InaBnenue m kpucraumsanus. [I[peodpa3oBaHue PHEPruu Mpu Mepexojie BEllecTBa
U3 OJTHOTO arperaTHOro COCTOSIHUSA B IPYTOE.

Temnossie nBuratenu. Llukn Kapno. [IpeoOpa3oBanue sHEpruM B TEIIOBBIX
mamuHax. KII/[ TermmoBoro aBurarens.
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Ilpakmuka. Pemenune rpaduyecknx, Ka4eCTBEHHBIX M PACUYCTHBIX 3aJa4d Ha
OOBSICHEHHUE TEIUIOBBIX SBJICHUS C TEPMOJMHAMUYECKON TOYKH 3pEHHUS; Ha
npuMeHeHue (opMya BHYTpPEHHEH »Hepruu, paboThl Ta3a, NEPBOr0 3aKOHA
TEPMOJUHAMHUKH, OTHOCUTEIBLHOM BIIaKHOCTH Bo3ayxa, KIIJI TermoBoro aBuraresi.

dopma nodgedeHus umo2os: TecT, KOHTPOJIbHas paboTa.

Pa3znes 2. DiiekTpoiMHAMUKA
Tema 1. Dnexkrpuyeckoe noiie
Teopus. Onextpuzauusa Teda. JIBa Buga  DJIEKTPUYECKHX  3aps/IOB.

B3auMoaelcTBUE BIEKTPUYECKUX 3apsAJIOB. 3aKOH COXPAHEHUS DICKTPUUECKOTO
3apsina. 3akoH Kynona. Dnektpuueckoe nojue. J[eicTBUE 3IEKTPUYECKOTO MO Ha
AIEKTPUYECKUE 3apsapl. HanpsyKeHHOCTh 3IIEKTPUYECKOIO  IOJIA. [TpuHIIMT
cynepno3uniuu monei. Teopema [Mayca. Pabora anexkrpuyeckoro mojs. [loreniumarn.
Paznocts noTeHnmanos. [[pOBOMHUKY U JUATIEKTPUKH B SIIEKTPUUECKOM IIOJIE.

Konpencaropsl.  IlapamnenbHo€ WM NOCHEAOBATENBHOE  COCAMHECHHUE
KOHJIEHCATOPOB. DHEPrus 3apsuKEHHOTO KOHAEHcaTopa. JIBMKEHUE 3apsyKEHHBIX
YACTHUIL] B AJIEKTPUUYECKOM I10JIE.

Ilpakmuka. PenieHue KauyeCTBEHHBIX W PACUETHBIX 3a/lad Ha OOBSICHEHHE
DJEKTPU3ALMUA TEJl, 3aKOH COXPAaHEHUs DJJIEKTPUYECKOTO 3apsiaa, I[PUHLUIL
CYNEpIIO3UIIMA  TIOJIeH, pacdyeT paldoThl dAIEKTPUUYECKOTO  IOJI, SHEpPruu
AJEKTPUYECKOTO TOJI1 KOHJEHCATOpa, Ha JABWXKEHUE 3apsHKEHHBIX 4YacTHUI[ B
AIEKTPUYECKOM TIOJIE.

Dopma noogeodenus umo208. KOHTpOJIbHas padoTa.

Tema 2. 3aK0HBI MOCTOSHHOTO TOKA
Teopusa. IlocrosiHHbIA »nekTpuyeckuili Tok. Cuna Ttoka. Hamnpsikenue.

DNeKTpUYeCcKOe cOonpoTuBiIeHHe. 3akoH OMma g ydacTKa 3JIEKTPUYECKOM LIemu.
OnekTpoaBrkymas cwia. 3akoH Owma it noiaHod uenu. IlocinenoBarenbHoe H
napajuienbHoe coelMHeHus mpoBoaHUKOB. [IpaBuna Kupxroda. PaboTa u MouHoCTh
AJIEKTPUYECKOTO TOKa. 3akoH [[koynsa-JleHna.

IlIpakmuka. Pemenne 3amad Ha 3akoHbl Owma, mnpaswna Kupxroda,
MOCJIEAOBATEIbHOE W TMAapajuleIbHOE COCIMHEHUE MPOBOAHUKOB, 3aKoH JIKOyisi-
Jlenna.

dopma nodgedeHus UMo208. KOHTPOJIbHAs padoTa.

Tema 3. DnekTpuYecKUil TOK B pa3IMYHBIX CpeIax
Teopus. Dnektpuyeckuii TOK B MeTamiax. (OCHOBHbBIE  MOJOKEHUS

BHCKTPOHHOﬁ TCOpUHU TIPOBOAMMOCTH MCETAJLIOB. CKOpOCTB YHoOpA40O4UYCHHOT'O
ABMIKCHHUA  OJICKTPOHOB B IIPOBOJHHKCE. 3aBUCHUMOCTh COIIPOTUBJICHUA  OT

TeMiiepaTypbl. CBEpXIpOBOANMOCTb.
22



DNEeKTpUYECKUA TOK B MOJYNPOBOJHUKAX. DJIEKTPUYECKAs MPOBOJUMOCTH
HOJIyTIPOBOJIHUKOB U €€ 3aBUCUMOCTb OT TEMIIEPATyphl U ocBelleHus. COOCTBEHHAsI U
OpUMECHas MPOBOAMMOCTh IOJYHNPOBOAHMKOB. TepMo- U (POTOPE3UCTOPHI.
JIEKTPOHHO-ABIPOYHBI  nepexoa. IlomynmpoBogHukoBbii  auoxn.  TpaH3ucrop.
NPUMEHEHHE TMOJYIPOBOJHUKOBEIX mpubopoB. Tpurrep kak smemeHT OBM.
WHTerpanbHple cXeMbl. DJIEKTPOHHAs AMUCCHUS. BoibT-ammnepHas XapaKTepuCTHUKa
M0/1a. DIIEKTPOHHBIE ITyYKH U UX CBOMCTBA. DIIEKTPOHHO-IIy4YeBas TpyOKa.

DNeKTpuYecKuid TOK B pacTBOpax M paciulaBax 3JIEKTPOJMUTOB. 3aKOH
anekTponusa. OnpeneneHue 3apsaa dieKTpoHa. [IpuMeHeHHe JIeKTpoiau3a B
TEXHUKE.

OnexkTpudyeckuid TOK B Ta3ax. HecaMOCTOATENBHBII M CaMOCTOSTEIbHBIN
pa3psael B ra3ax. Buabl camocToATensHOro paspsna (TJICIIHA, HCKPOBOM,
KOPOHHBIHU, AyroBoii). [TonsTue o miuasme.

IIpaxmuxa. Pemienne 3a1a4 Ha 3aKOH DJIEKTPOJIM3A.

Dopma noogedenus umo208. TecT.

Tema 4. MarsuTHo€E moJie
Teopusa. OmnwlT Dpcrena. MarHUTHOE T0JI€ TOKa. MarHuTHas HWHAYKITHS.

B3auMoencTBre MarHuToB.

JlelicTBME MAarHUTHOTO TIOJISI HA MPOBOJAHUK ¢ TOKOM. Crita Amniepa. [lerictBue
MAarHATHOTO MOJI HAa IBHXKYIIYIOCS 3apskeHHYro yactuny. Cuia Jlopenna.

MarnutHbie cBOMcTBa BemlecTBa. ['mnoreza Ammnepa. Jua-, mapa- u ¢eppo-
MaraeTuku. Temnepartypa Kropu.

IIpakmuka. Pemenue 3a1a4 Ha JBUKEHUE 3apPSIKEHHBIX YacTULl B MarHUTHOM
ToJIE.

Dopma nodgedenus umo208. TecT.

Tema 5. DnekTpoMarHuTHasE UHAYKIUS

Teopus.  OnexktpomarHuTHas  uHAYKUMSA.  Onbeitel  @apanes.  3akoH
anekTpoMarHuTHOM wuHAyKIuU. [IpaBuno Jlenma. DJIC uWHAYKIMM Ha KOHIAX
MPOBOJIHUKA, JBHXKYIIEMCS B MarHUTHOM mosie. CamouHaykiua. MHAYKTUBHOCTD.
DHeprus MarHUTHOTO NoJist Katymku. Toku Dyko.

Ilpakmuka. PelieHne KadyeCTBEHHBIX M PACYETHBIX 3aJa4 Ha 3aKOH
AJEKTPOMArHUTHOW WHAYKIUHW, JIBHXKEHUE IPOBOJHUKOB B MATrHUTHOM IIOJIE,
npaswiio JIeHua.

Dopma nodgedenus umo208. UTOTOBBIN TECT.
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MeTtoaudeckoe obecneuenne Kypca «MoJjiekyasipaasi pu3uka. IJeKTPOAMHAMMKA)

Paznen, tema dopma 3aHATHS [Ipremsl 1 METOIBI JlunakTuaeckuit Texanueckoe dopma
OpraHu3alHH MaTepHal. OCHAILIEHUE MO/IBEACHUS
00pa30BaTEIHLHOTO DNEeKTPOHHbBIE WUTOTOB
nporecca VCTOYHHUKHN
Paznen 1. KomOunupoBanHnasi | OObICHUTENIBHO- 1) OmnopHbie 1) Ipesentannonnoe | KonrponabHast
MonekynsapHas WUTIOCTPATUBHBIA. | KOHCIIEKTHI; o0opy0BaHUE. pabora
¢bu3nka u PenponykTruBHBIM. 2) IIpe3enTanuuy; 2) Komrbrorep. Hrorosslii
TEPMOJIVMHAMUKA. Uccnenosarenbckuii | 3) Buaeo ypoku; 3) HocTynm K CeTH | TeCT IO TeMe
YactuuHo- 4) Tectsl. HNuTtepHer.
ITIOMCKOBBIN
Paznen 2. KomOunupoBanHast | OObACHUTEIBHO- 1) OmopHbIe 1) IIpoekunonHoe KonTtponpHas
DNeKTpoIUHAMHKA WUTIOCTPATUBHBIA. | KOHCIIEKTHI; o0opy0BaHueE. pabora
HccnenoBatensckuii | 2) [Ipe3enTanuuy; 2) Komrbrorep. HtoroBsrii
YactuyHo- 3) Buneo ypoxu; 3) MocTtyn K CETH | TECT Mo TeMe
MTOUCKOBBII 4) Tectsl. NurepHer.
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KYPC «KOJNIEBAHUA U BOJIHbI. ONTUKA. KBAHTOBAA U AOEPHAAA
OPU3UKA»

Kypc mnpeagnaznauen s ywamuxcsa 11 kimacca, Kenaromux 3aBEpIIUTh
u3ydeHue Kypca (PU3MKM Ha yrIIyOJIeHHOM YpoBHE. Kypc sBISIETCS JTOTHYECKHM

IIPOJOJKEHUEM KypCOB «Mexanuka» 51 «MounekynspHas dusuka.
DNEKTPOIMHAMUKA.
B nmaHHOM Kypce 3aBepuIaeTCs U3Y4YEHHME JJIEKTPOJAMHAMHMKM — TeMa

«DNEeKTPOMArHUTHBIE KOJIEOAHUS W BOJIHBD», M PACCMATPUBAIOTCS pa3JIEIibl:
«Onruka», «ONEMEHTbl TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas H sjaepHas
¢usuka». OCHOBHAas 4YacTb YYEOHOrO BPEMEHHM HCIIOJIb3YyeTCS Ha (POPMHUPOBAHUE
HABBIKOB PEIIEHMs 3a]a4 MOBBIIIEHHOTO M BBICOKOTO YPOBHEH ClIOkKHOCTH. B Kypce
npejamnoaraercss 00001aoIee TOBTOPEHUE BCEX Ppa3feioB (PU3MKH, YTO SIBJISIETCS
MOArOTOBKOM ydammxcs K EI'D.

Ieau kypca:

— (opMHUpOBaHUE 3HAHUM OO0 OCHOBHBIX MOHATHSIX U (PYHIaMEHTaJIbHBIX
GU3MYEeCKUX 3aKOHAX, JIEkKAIIMX B OCHOBE JJICKTPOMAarHUTHBIX, CBETOBBIX U
KBAHTOBBIX SIBJICHUI;

— OBJIQJICHUE YMEHUSIMHU TMPUMEHSTH MOJYYCHHBIC 3HAHUS JJIsi OOBSCHEHUS
pa3HOOOpa3HbIX (PU3MUECKUX SBJICHUMN; MPAKTUYECKOTO HCIOIb30BAHUS 3HAHUHN IS
pelieHus 3aaad.

3amaum Kypca:

— 3aBeplIuTh (HOpMHUpPOBaHHE HAYYHOTO MHMPOBO33PEHHS] IMYTEM PACKPBITUS
COBPEMEHHOU (PU3NYECKON KapTUHBI MUPA;

— CcHocoOCTBOBaTh MOHMMAHMIO YYaIlMMHUCS pOJIM MOJENed B Mpouecce
MO3HAHUSA pEaTbHOM JIEUCTBUTENLHOCTH, TpaHUL MPUMEHUMOCTH (PU3HUYECKHUX
TEOpUid, CTPABEJIMBOCTH AUAICKTUYECKONM TOUKH 3pEHUS HA BOIPOCHI MO3HAHMS
IPUPOABl YEJIOBEKOM (O HEMCUEpPIAaeMOCTH M MHOr0OOpa3uu CBOMCTB MaTepuu U
OTHOCUTEJIPHOM  XapakTepe 4YeJIOBEYEeCKHX 3HaHUMl 00 93TUX  CBOMCTBax),
OOBEKTUBHOTO XapakTepa U3ydyaeMbIX (DU3MUECKUX 3aKOHOB U MPUYHUHHO-
CJICJICTBEHHBIX CBS3€CH;

— cnocoOCcTBOBaTh (POPMHUPOBAHUIO YMEHHUS pElIaTh 3a/Jaud Pa3HOTO YPOBHS
CJIOKHOCTH.

Pe:xxuM 3aHATHI: B TedeHWe y4eOHOTO Tofa JBa paza B HENEII0 IO JIBa
y4eOHBIX Yaca.
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dopMa peau3anMu Kypca: O4Has

®opmMa NPoBeICHUA UTOTOBOM ATTECTAUM . UTOTOBBIN TECT.

Y4yeOHO-TEMaTUYECKUM NJIaH Kypca
«Kone6aHusa n BonHbl. OnTuka. KBaHToBas n agepHasa dusnka»

No | HaumeHoBaHue paszjena, TEMBbI KomngecTBo yacon
Teopus | Ilpaktuka | Becero
1. |Pazmen 1. DnekTpoauHaMHKa 12 16 28
2. | Tema 1.1. MaraurtHoe 1oJje 6 8 14
3. | Tema 1.2. DnexTpoMarHuTHass HHAYKIUS 6 8 14
4. |Pa3pgen 2. KoimebGanust 1 BOJTHBI 14 10 24
5. | Tema 2.1. Mexanuueckue KojieOaHUs U 6 4 10
BOJIHBI
6. | Tema 2.2. DnekTpoMarHuTHbBIE KOJIeOaHUS 8 6 14
Y BOJTHBI
7. | Pazgen 3. Onruka 14 18 32
8. | Tema 3.1. 'eomeTpudeckast OnTHKA 10 12 22
9. | Tema 3.2. BomHoBas onTuka 2 8 10
10. | Paznen 4. DnemMeHTHI TEOpUH 6 6
OTHOCUTEJIHLHOCTH
11. | Pa3nen 5. KBanroBas u sinmepHas pusnka 26 14 40
12. | Tema 5.1. CBeToBBIC KBAaHTHI 6 8
13. | Tema 5.2. AtomHas pu3suka 4 12
14. | Tema 5.3. ®du3uka aTOMHOTO sI/Ipa 8 12
15. | Tema 5.4. CtpoeHue u IBOIIOIHS 8 8
Bcenennoi
16. | O6ob6maroiee MOBTOPESHUE 14 14
10. | Urorossrii TecT 2 2
11. | Urorosoe 3aHsTHE 2 2
Hroro: 12 76 148
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ConepxaHue Kypca «KonebaHus v BonHbl. OnTuka.
KBaHTOBas u sgepHas cdomsnka»

VYpoBeHb NpenbsBICHUs MaTepuaa OOECIEUMBAET YYALIUMCS BO3MOXHOCTb
IIO3HAKOMUTBCSI C OCHOBHBIMU IIOHATUSAMM, XapaKTEPUCTUKAMU U 3aKOHAMU
DIEKTPOMArHUTHBIX, ONTUYECKUX W KBAHTOBBIX SBJICHUM W OBJIAAETh METOAAMU U
npuéMaMy pEIIeHUs PACUYETHBIX, IpadUUecKux U HKCIEPUMEHTAJIbHBIX 3a7ad IO
JAHHBIM SIBJIEHUSM Pa3HOTO YPOBHS CIOKHOCTH.

Yyanuecs 10J1KHbI 3HATh:

— OCHOBHBIC TOHATUS TEOPUU DIEKTPOMArHUTHBIX KOJICOAHUM U BOJH:
CBOOOJIHBIE U BBIHYKJICHHBIE KOJICOaHUs!, KOJeOaTeIbHbI KOHTYD, IEPEMEHHBIN TOK,
PE30HAHC, AJIEKTPOMAarHUTHAas BOJHA, WHTEpPEpeHLMs, AHUCIepcus, Iudpakius,
NOJISIPU3ALIHS 3JIEKTPOMArHUTHBIX BOJIH;

— OCHOBHBIE TIOHATHSI ONTHUKH: CBET, JIMH3a, 3€pKajo, MHHUMOE U
NEHCTBUTENbHOE  U300paxkeHue; uHTepdepeHuus, aAudpakuus, AUCIEpPCHs,
HoJIIpU3aus CBeTa; MU(paKIMOHHAS PEIIETKA, 30HHAs MJIACTUHKA,;

— OCHOBHBIE NOHSTHS KBAaHTOBOM (PU3UKHU: TEIJIOBOE U3Iy4YEHHE, aOCOIIOTHO
yepHOoe Teno, KBaHT, (POTOH, (PoTodrPdeKT, CcTalmoHAPHOE COCTOSIHUE, H30TOIl,
KBaHTOBaHUE M JMCKPETHOCTb, JEOPOMJIEBCKAsl /JIMHA BOJHBI, AP0, HEUTPOH,
IIPOTOH, SIIEPHBIN PEAKTOpP, CYETUYUK U JETEKTOP YaCTHULl U JP.;

— OCHOBHBIE 3aKOHBl ONTHKHU: 3aKOH OTPaXCHUS M NPEIIOMIICHMS CBETA,
ypaBHEHHUE TOHKON JHMH3bI M C(HEpPUUECKOro 3epkKajia, yCIOBHE MAaKCUMYMOB H
MUHUMYMOB HMHTEP(PEPEHIIMOHHON U AUPPaKUMOHHOW KapTUHBI, 3aKoH byrepa-
JlamGepra-bepa, 3akon Maitoca;

— OCHOBHBIE 3aKOHbl KBaHTOBOW (¢u3uku: 3akoHbl Buna u Credana-
bonbsimana, 3akonsl CtojeToBa W ypaBHeHHME OuHIITEWHa a1 (orodddekra,
nocrynatel bopa, rumnore3a ne bpoliis, COOTHONIEHHE HEOIPEICIEHHOCTEN
['eiizenOepra, 3akoH paJMOAaKTUBHOIO pacmaja, IMpaBuUjia CMEHICHUS TMpH
PAANOAKTUBHBIX U3IIyYCHUSX;

— cyTh (DyHIAMEHTaJbHBIX ONBITOB ONTHUKA U KBAHTOBOW (PU3MUKHU: OMBITOB
Hrrotona, FOnra, ®penens, Pesepdopaa, Komnrona, Croneroa, Jlebenena u np.

— BO3MOXXHOCTH IPAKTUYECKOIO MPUMEHEHUS SBJIEHUN U 3aKOHOB ONTHKU U
KBAHTOBOM (PU3MKHU: OYKH, MPOCBETIISIIONIAS ONTHUKA, Tejeckor, Gotornement, [13C-
MaTpula, CIIEKTPaIbHbIN aHAIU3, aTOMHASI SJIEKTPOCTAHIMS, JTydeBasi Tepanus u JIp.;

— OCHOBHBIE HM3MEpHUTENIbHbIE NPHUOOPHl ONTHUKHM M KBAaHTOBOU (PU3MKMU:
HOJIAPOUI, pedpakTomeTp, cnekTporpag, AU paKIHOHHAS pelieTKa,
(OTORNIEKTPOHHBII YMHOXKUTENb, (POTOpE3ncTOp, cueT4rk | eirepa.
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Yuanuecsi 10J1KHbI YMETh:

— IPABWJILHO OMUCHIBATH U OOBSICHATH OCHOBHBIE AJIEKTPOMATrHUTHBIE,
ONTUYECKHE M KBAHTOBBIC SIBJICHHUS W TMPOIIECCHI, JaBaTh TOYHBIC OIpPEIENCHUs
OCHOBHBIX MOHATHI ONTUKHU U aTOMHOUN (PU3UKMU;

— M300paXkaTh ¥ YUTATh 3aBUCUMOCTH OCHOBHBIX ITApaMeTPOB K0OJIeOAaTeILHOTO
KOHTYpa OT BPEMEHU;

— CTPOUTH BEKTOPHBIC TUATPAMMBI AIEKTPUUECKUX KOJICOaHUM;

— pewmaTh 3aJadyd  Ha 3akoHbl (GoToddexra, 3aKOHBI BOJHOBOUM U
TeOMETPUUECKOH ONTUKHU, 3aKOH PaTUOAKTUBHOTO pacIaja;

— BBIYHUCIIATH MapaMeTPbl ONTHYECKUX CHCTEM ((POKYCHOE PacCTOSTHUE JTUH3HI,
yYBEIMYECHHE M300paKeHUs, TOJIIMHBI IUICHOK), ATOMHBIX COCTOSHUM (paJuycChl
OpOUTBHI M CKOPOCTh AJIEKTPOHA, paboTa BBIXOJA AJEKTPOHA) U SIACPHBIX PeaKlui
(BBIACIISIEMAs TETUIOTA).

— CTPOUTH  XOJ  JIyded B  ONTHYECKHX  CHCTeMaX, H300paxarb
uHTep(epeHIIMOHHbBIE U AUPPAKIIMOHHBIE CXEMBbI, a TaKXKe YHEPreTHUECKUe YPOBHU
aToMma,

— MPOBEPATh IKCIEPUMEHTAILHO 3aKOH MPEJIOMIICEHHUS U OTPaKEHUs CBETa,
MoJIy4aTh MHTEPPEPEHIIMOHHBIE U AUPPAKIIMOHHBIE KAPTUHBI 110 PA3TUYHBIM CXEMaM
U OMNpeNessaTh W3 HUX MapamMeTphl OTPAKAOMIMX M MPOIMYCKAIONINX CHCTEM,
ornpenensiTh GOKYyCHOE pACCTOSTHUE JTMH3BI; HAOII0IaTh aTOMHBIE CIIEKTPHI;

— MOJB30BaThCs (PU3UYECKUMH MPUOOpAMU ONTHKM M KBAaHTOBON (PU3MKMU:
MOJIIPOUIOM, pePpakTOMETpOM, crekTporpadom, AUPPAKIIMOHHON PEIIETKOM,
(bOTOREKTPOHHBIM YMHOXKUTENIEM, (POTOPE3UCTOPOM, JTUH3O0M;

— pemIath 3aJa4M 10 TeMaM Kypca.

dopmMbl 3aHATHIA, UCTIOJIB3yeMbIC TTPU U3YYCHUH TAHHOTO Kypca.
— (¢poHTaNbHAS;

— WHIWBHIyaJbHAS;

— TpymnmnoBasi;

KOHTPOJIbHAS.

Paznen 1. DnekTpoauHamuka

Tema 1.1. MaruutHoe nosne

Teopus. MarautHoe nosie. Crnna Amniepa. IHIyKIysi MAarHUTHOTO TTOJISL.
MaruautHoe 1oJjie Toka. MarautHoe mose 3emid. J[eficTBUe MarHUTHOTO I0JIs Ha
nBrKyImiics 3apsia. Cuna Jlopenua. MarauThHsle cBolicTBa Bemectsa. [Ipupona
dbeppo- mapa- u AMamMarHeTu3Ma.
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Ilpakmuka. Penienue 3a1a4d Ha JBUKEHUE TIPOBOTHUKOB U 3aPSHKEHHBIX
YyacTHI] B MarHuTHOM 1oJie. JlabopaTopHas pabora Ne 1 «M3mepeHne nHIyKIIUA
MarHuTHoro nojst 3emuny». Jlaboparopnast pabota Ne 2. MaruuTHble CBOMCTBa
BEIIECTBA.

Dopma noogeodenus umo208: TecT.

Tema 1.2. DnekTpoMarHuTHasE UHYKIIUS

Teopusi. MarauTHbIA MOTOK. 3aKOH SJIEKTPOMATHUTHOW HWHAYKIUU.
Hampasnenne  wHayknuonHoro  Toka. [IpaBumo  Jlenua. [Ipumenenue
ANEKTPOMArHUTHOM HWHIAYKIIMM B DJHEPreTUKE, PAJAUOTEXHHUKE, TEJIEMEXaHUKE.
SIBneHrEe CaMOMHIYKIIUHA. DHEPTUSI MATHUTHOTO MOJIS.

Ilpakmuxa.  PemeHne 3amad Ha 3aKOH JJIEKTPOMAarHWUTHOW WHAYKIWU,
OTNpe/eNicHNe HampaBleHUs] MHIYKIMOHHOTO Toka. Jlabopartopnas pabGora No 3
«HaOnroneHne  sIBIEHUS  AJIEKTPOMArHUTHOM — wHAYKIuW».  KoadpduumeHrt
CaMOMHIYKIINH, THAYKTUBHOCTH KaTyiiku. JlabopatopHas padota Ne 4.

Dopma noogeodenuss umo208. KOHTpOJIbHas padoTa.

Pa3znen 2. Konebanusi 1 BOJIHbI

Tema 2.1. Mexannueckue KojieOaHUS U BOJHBI

Teopusi. Mexannueckue KosieOaHUsd. YPaBHEHUSI CMEIICHHS, CKOPOCTU U
yckopenusi. KoneOarenbHast cuctema. CBoOojHble KoJIeOaHUST B  HACAIBHBIX
KoJiebaTenbHbIX cucTteMmax. [apmonuyeckue koneOanusa. Ilepuon, wyacrora,
aMIUITyaa, ¢aza TapMOHUYECKUX KosieOaHuii. Pe3oHaHC BBIHYXACHHBIX U
3aTyxaHue cBOOOAHBIX KosieOanuii [IpuHIUIT Cyneprno3uiinmg.

IIpakmuka. Pemenune 3a1a4 Ha pacyeT MapaMeTpoB KOJeOATEIbHON CUCTEMBI.
JlabopatopHass pabdora Ne 5 «lM3ydyeHue 3aKOHOB KOJEOAHHS MAaTEMaTHUYECKOTO
MasiTHUKa» OmnpeJiesieHne YCKOPEHHs] CBOOOIHOTO MaACHUS MPU TMTOMOIIN MasTHUKA.

Tema 2.2. DnekTpoMarHuTHbIE KOJIEOaHUSI U BOJIHBI

Teopus. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KoJieOaHus B KOHType. [IpeBpaiienue
SHEPruM B KosebaTeqbHOM KOHType. COoOCTBEHHas yacToTa KojieOaHW B KOHTYpE.
3aryxamomue  dJeKTpuueckue  KojebaHus.  BbIHyXIEHHBbIE  DIEKTPUUECKHE
kosneOanus. [lepemennsiii Tok. JlefcTByOIIME 3HAYCHUST HANTPSDKCHU M CHIIBI TOKA.
AKTHUBHOE, €MKOCTHOE€ M MHAYKTHUBHOE CONpPOTUBIEHUsA. 3akoH Oma s
IEKTPUYECKOM LIENHU MEPEMEHHOTO TOKA. I'eHepaTop mepeMeHHoro Toka. Pe3oHaHc
HanpspkeHui U TokoB. TpancpopmaTop. IIponsBonctBo, nepenadya U UCIOIb30BaHHE
ANEKTPUYECKOUN SJHEPTUH.

DNEeKTpOMarHUTHOE I0J€. OJEKTPOMArHUTHBIE BOJHBI M CKOPOCTh UX

pacmnpocTpaHeHHs. YpaBHEHHE BOJIHBL. OTpakeHHe, MperoMiIeHrne, HHTephepeHIINs,
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nudpakiys, MOSIPU3AIUS JIEKTPOMATHUTHBIX BOJH. DHEPTUS AJIEKTPOMArHUTHOM
BOJIHBI, 00bEMHAas MJIOTHOCTh SHEprun BoiHbL. M300perenue paguo A.C. IlonoBbim.
[Tpunuun paguorenedoHHONW cBs3M. Moaymsiuus U AeTekThupoBaHue. IIpocteitmmit
panuonpueMHuk. Panunonokanus. Tenesunenue. Pazsutue cpencts cBsi3u B Poccun.

llpakmuxa. TlocTpoeHne BEKTOPHBIX IHArpaMM >JIEKTPUUYECKUX KOJCOAHUHU.
Pacuer mnapameTpoB 1eNM NEPEMEHHOrO TOKa (€MKOCTHOTO W HMHAYKTHUBHOTO
CONPOTHUBJICHUNA U MOIIHOCTH TIEPEMEHHOro ToKa). Pemenue 3agad 1o
DIIGKTPOMArHUTHBIM  KoJeOaHUsIM W BOJHAM,  pacueT  ko3(dduimenra
Tpanchopmaruu. JlaGoparopuas pabdora Ne 6 «KonebarenpHblii KOHTYP.
JlaGoparopuas padora Ne 7 «3akon Owma mis 1ienu nepemeHHoro toka ¢ RCL-
Harpy3koit». JlaboparopHas padota Ne § «IIpunnun pagnocBsizuy.

Dopma noogeodenuss umo208. KOHTPOJIbHAs padoTa.

Pa3nea 3. OnTuka

Tema 3.1. 'eomeTpuueckast onTHKa

Teopusi. 3akOHbI TE€OMETPUYECKOM ONTUKH: 3aKOH IPSMOJMHEWHOIO
pacIpoCTpaHEHUsl CBETa, 3AaKOH HE3aBUCUMOCTH CBETOBBIX IIOTOKOB, 3aKOH
OTpa)kKeHUs1, 3aKOH mperomieHus cera. [Ipunuun ®@epma. Ilnockoe u chepuueckoe
3epkana. [lonHoe BHyTpeHHEee oTpakeHue. [I[puMeHeHne B ONTUYECKUX MPUOOpax U B
BOJIOKOHHBIX JIMHUAX CBs3U. JluH3a. @opmyna ToHkoW nuH3bl. Cdepuueckas u
XpoMaTtuyeckas adeppauus. Y BeIMU€HUE JIUH3BI.

I'na3 kak ontuyeckas cucrema. Jledekrsl 3penus. OUku.

Hucnepcust cBera. Ontudeckue npubopel. doToanmnapar, MPOEKIMOHHBIE
anmapartbl, Jyna, MHUKDPOCKOI, 3pHUTENbHBIE TpyObl, Teneckor. Paspemaromas
CHOCOOHOCTh ONTHYECKUX PUOOPOB.

IIpakmuxka. Penienue 3a1a4 Ha TOCTPOCHUE M300paKEHHM B TIJIOCKOM 3€pKalie
U JrH3aX. Pemenue pacueTHbIX 3agad Ha (OpPMyYJIbl TOHKON JIMH3BI, YBEIUYEHUS
JIMH3BI, 3aKOHBI OTPaXXEHUS M TpesomieHus cBeta. JlaGoparopuas pabora Ne 9
«OmnpeneneHne ONTUYECKOW Cuiabl UM (OKYCHOTO pACCTOSHUA COOMparome u
pacceuBaromieir JmH3». JlaboparopHas pabora Ne 10 «Onrtudeckue mnpubOpHI,
BOOPYKAIOLIUE 3PEHUE.

Dopma nodgedenus umo2o8s. TeCT.

Tema 3.2. BosHoBast onTuka

Teopus. CBer Kak DJJeKTpoMarHutHas BoiHa. CKOpOCTh  CBeTa.
WUntepdepennuss  cBera. KorepeHTHOCTb. CHEKTpajbHOE  pA3IOKEHHE IIpU
untepdepennuu. qudpaxmus csera. [Ipunnun Iroiirenca-®dpenens. Meton 30H
Openens. [ubpaxumonnas pemerka. udpakiauonnsiii crnektp. Omnpenenenue
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JUIMHBI CBETOBOM BOJIHBL. [lonsipu3anust cBeTa M €€ NPUMEHEHUE B TEXHHKE..
JucnepcuoHHbI ciekTp. CIEeKTpOCKOI.

ONEKTpOMAarHUTHBIE M3JIyYEHHs pa3HbIX [JUIMH BOJH — PAaJHOBOJIHBI,
UH(ppaKpacHOE U3ITy4eHHUE, BUIUMOE U3ITyUEHUE, yIbTpaduoeTOBOE, PEHTTEHOBCKOE
Y TaMMa-HU3JIy4YEHHE.

Ilpakxmuka. Pemienue 3amad Ha HCMONb30BaHHE (POPMYIBl TUGPAKIIMOHHOM
pelieTky, YCIOBUH MHMHMMyMa W MakcumyMa wuHTepdepenuuu. JlaboparopHas
padota Ne 11 «dudpakums u untepdepenus ceera. M3mepenue JIMHBI CBETOBOU
BOJIHBIY. JIabopaTopHas padora Ne 12 «AHuzorponus ceray. JlabopaTopHas pabora
Ne 13.1 «HabnroneHre CIUIONIHOTO U JIMHEHYATOTO CIEKTPOBY.

Pa3nen 4. DiieMeHTHI CIEUAIBHONW TEOPUH OTHOCUTEIIBHOCTH

Teopua. llpunumn ortHOcutenbHOCTH ['ammies.  Iloctymarel  Teopum
OTHOCUTEIIBHOCTH ODWHIITENHA. OCHOBHBIE CIEACTBUS TEOPUM OTHOCHTEIBHOCTH W
UX DKCIIEpUMEHTAIbHAs MPOBEpPKA. DJIEMEHTHI PEISITUBUCTCKOM AMHAMHUKU. Macca —
Mepa sHepruu. CBs3b MacChl U CKOpOCTH. CBA3b MEXKIYy MacCOd M DSHEPTHUEH.
dopmyna DUHIITEHHA.

Pasnen 5. KBanroBas u sinepHas pusuka

Tema 5.1. CBeToBbIC KBaHTHI

Teopusa. BO3HMKHOBEHME Yy4YeHHMs O KBaHTax. [wumore3a Ilmanka.
dotosnekTpuueckuid dPPEeKT M ero 3aKoHbl. YpaBHEHHE OWHINTEHHA JIs
doTorpdexra. PoToH. DHepruga u umnyiabc QoroHa. Ipdexkr Komnrona. Onsit
bore. Ilpumenenune gororddexra B Texnuke. Japnenue cera. OnbiThl Jlebenena.
BoysiHOBbIE M KBaHTOBBIE CBOMCTBa CBeTa. XUMHYECKOE JECHUCTBHUE CBETA.
@DOTOCUHTE3A B PACTECHHUSIX.

Ilpakmuka. Pemienune 3amad Ha pacdeT JHEPTrUU M UMITyJIbca (POTOHA, HA
WCITIOJIb30BAaHUE YpaBHEHHS DWHIITEHA 111 poToddekTa.

Dopma nodgedenus umoz08. TeCT.

Tema 5.2. ®usuka atoma

Teopus. OnbITHl U SBIEHUSA, TOATBEPKAAIOUINE CIOKHOCTh CTPOEHHUS aTOMA.
Mopens atoma Pesepdopna.

KBanToBeie mnoctynatet bopa. Mogens aroma Bomopoaa mno bopy.
[TpoucxoxieHne IMHENYaThIX CIEKTPOB. CHEKTPhI U3TYyUYEHHS U OTJIOMICHUSI.

Onbitel @panka u ['epna. Cnexkrp 3HEPreTUYECKUX COCTOSIHUM aTOMOB.
CnektpanbHblii ananu3. TpyaHoctu Teopun bopa.
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I'mnore3a ne bpouna. BomHoBbIE cBoWcTBa 3nekTpoHa. KopryckynspHO-
BOJHOBOM  ayanu3Mm. llonsitme o  kBaHTOBOM  MexaHWke. (COOTHOILIECHHE
HEOIPEAEIEHHOCTEN.

AtoM Bostoposa. CiuH 31€KTPOHA, MHOTO3JIEKTPOHHBIE aTOMBI.

BeinyxxaenHoe wusmydenue. Jlazepsl u  ux npumeHenue. Ilonsartme o
HEJIMHEWHOW OITHKE.

IIpaxmuxa. JJabopaTopHas padota Ne 13.2 «HabntogeHue crieKTpoB aTOMOB,
MOJIEKYJT U KPUCTAJIIOBY.

Dopma noogedenus umo208: KOHTPOJIbHAs padboTa.

Tema 5.3. ®usuka aTOMHOTO SApa

Teopusa. CoctaB atoMHOro snapa. M3otonsl. SaepHble cuiibl. DHEPTUsl CBS3U
aTOMHBIX sjep. CIEKTp DJHEPreTUYECKUX COCTOSTHUKA aToMHOro sapa. [amma-
uzinydyenue. Iddexkt Meccbaysrpa. PagnoakTuBHOCTh. PagnoakTuBHBIE ITpEBpaICHUS
anep. Aunbda-, Oera-pacnaj, ramma-usiydeHue npu ainbda- u Oera-pacmamax.
Heutpuno. HckyccTBeHHass paguoakTUBHOCTH. [lO3UTpOH. DKcnepuUMEHTalbHBIE
METOJbl PETUCTPALIMM 3aPSHKCHHBIX YacTUI. 3aKOH pPaJHOaKTUBHOIO pacmnaja.
SnepHbie peakuunu. JHEPreTUUECKUNA BBIXO SIAEPHBIX PEAKIIUIA.

Jenenue saep ypana. Anepupii peakrop. TepmosiaepHas peakius.

[TonyueHnue paiOaKTUBHBIX U30TOIMOB U UX HCHOJb30BaHue. [loHsTHE O J103€
U3ITy4YeHHs] U OMOJIOTMYECKOM 3alIuTe.

DJIEMEHTAapHbIE  YacTULbl.  AHTHYACTUIBl.  B3anMmHble  TpeBpalleHUd
anemMeHTapHbiX 4Yactull. DyHaameHTanbHbIE B3aumojeicTBusa. Knaccudukarms
ANeMEHTAapHbIX dYacTull. CHEeKTphl >3JIEMEHTapHbIX YacTul. JlenToHbl. AApPOHBI,
KBapKH, TTFOOHBI.

IIpakmuxa. PemeHne 3aa4 Ha ONpENEICHHE COCTaBa aTOMHOIO SiApa, pacuer
DHEPTUU CBS3M fAllpa, Ha TpaBWIA CMENIeHUs npu anbda- U Oera-pacmagax, Ha
sanepHbie peakiuu. JlaboparopHast padora Ne 14 «/3ydeHue TpEeKOB 3apsyKEHHBIX
YaCTHII 10 TOTOBBIM (poTorpadusimy.

Dopma nodgedenus uUmo208. TeCT.

Tema 5.4. Ctpoenue u 3Bostonusa Beenennoi

Teopus. Ctpoenne ConHeuHol cucteMbl. dusndeckas nmpupoza 3se3a. Haia
rajiakTuka. [IpoucxoxxaeHne u 3BoIOLMs ralakTUK U 3Be31. [Iponcxoxnenue u
sBoonnu Beenennon. duU3nKa M HAYyYHO-TEXHUYECKAsk PEBOIIOLINS.
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MeTtoandeckoe odecnieuenne kKypca «Kosaedanust u BosiHbl. Ontuka. KBanroBasi u siiepuasi pusuka

Paznen, tema dopma 3aHATUSA [Ipuemsl 1 METOIBI JunakTuaecKui TexHuueckoe dopma
OpraHu3alHH MaTepHall. OCHAILIEHHE MO/IBE/ICHUS
00pa30BaTEIHLHOTO DJIEKTPOHHbIE UTOTOB
mpolecca VMCTOYHUKH
Paznen 1. KomOunupoBanHnas | O0bsICHUTEIBHO- 1) OnopHbie 1) IIpesenranuonnoe | Tect
Konebanus u WUTIOCTPATUBHBIA. | KOHCIIEKTHI; o0opy0BaHUE. KontposnbHas
BOJIHBI YactuuHo- 2) IIpe3enTanumy; 2) Hoctym k pabora
ITOMCKOBBIN 3) Buneo ypoxu; WNHutepHery.
4) TecThl.
5) Aunaktudeckue
MaTepHaIbl
Panen 2. Ontuka KomOunupoBanHas | O0bsICHUTEIHHO- 1) OmnopHbie 1) Ilpesentaunonnoe | Tect
WJUIFOCTPATUBHBIA. | KOHCIIEKTBHI; 00opy0BaHUE. KonTtponpHas
Uccnenosatenbekuii | 2) [pesenTarym; 2) Jloctyn k pabota
Yactruno- 3) Bugeo ypoku; HNutepHery.
MTOMCKOBBIN 4) TecThl.
5) AunakTudeckue
MaTepHaIbl
Paznen 3. KomOunupoBanHas | OObSICHUTETBHO- 1) OnopHelie 1) Ilpe3entanuonnoe | Tect
KBaHToBas u WUTIOCTPATUBHBIA. | KOHCIIEKTHI; o0opy0BaHuE. KoutposnbHas
syiepHas pusznka Uccnenosatenbekuii | 2) [pesenTarym; 2) Jloctyn k pabota
Yactruno- 3) Bugeo ypoku; HNutepHery.
MTOUCKOBBIN 4) TecThl.
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5) JlumakTudeckue

MaTepUaJIbl
Oobo6u1aromee Komb6unupoBanuast | OObsICHUTENHHO- 1) OmopHbIe 1) IIpezenraunonnoe | TpeHupoBOUYHBIE
MTOBTOPEHUE. WUIFOCTPATUBHBIA. | KOHCIIEKTBHIL; o0opy0BaHUE. TECTBI
PenponyktuBnbiid. | 2) [Ipe3enTarium; 2) Jloctyn k Hroroseiii TecT
Uccnenosarenbckuii | 3) Buneo ypoku; HNnrepnery.
YactuuHo- 4) TecTsl.
ITOUCKOBBIN 5) Aunaktudeckue

MaTepuabl
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KYPC «NOANOTOBKA K EI'S NO PU3UKE»

Kypc mpeanaznayen jis ydamuxcs 11 kiacca, >kenaromux KaueCTBEHHO
MOJITOTOBUTHCS K €IMHOMY TOCY/IapCTBEHHOMY 3K3aMeHY 10 (U3HKe.

OcHOBHOI1 3agadeld Kypca SBISIETCS TIIOJy4Y€HHE  3HAaHUA W yMEHUH,
OTBEYAOIINX TPEOOBAHMUSIM K YPOBHIO MOJATOTOBKH BBITYCKHHKOB 00pa30BaTEIbHBIX
OpraHu3aluii Ui TPOBEIACHHUS €IUHOTO0 TOCYJapCTBEHHOTO JK3aMEHa B
COOTBETCTBUM C TpeboBaHusMU DenepaibHOr0 KOMIOHEHTa TOCYJapCTBEHHBIX
CTaHJApTOB OCHOBHOI'O OOIIEro M CpeaHero (MOJHOro) oOIIero oOpa3oBaHMS IIO
¢busuke (6a30BbIi U NpoduIbHBIN ypoBHU) (TIpuka3 MunoOpazoBanus Poccun ot
05.03.2004 Ne 1089).

[IporpamMmMoii B COOTBETCTBUU C paslielaMH Kypca (DU3HKH OMpeAesieH KpyT
HanOoJIee BAXKHBIX M OCHOBHBIX BOIIPOCOB, 3HAHMS KOTOPBIX HEOOXOIUMBI yUaITUMCS
st yenemHot cnaun EI'D. [lporpamma BkiroyaeT B ceOsi pasnenbl: «MexaHukay,
«MonexkynsipHas pusuka U TepMOIUHAMHUKAY, «INEKTpoJuHaMUKay, «KBaHTOBas
buzukay.

TeopeTnueckue BOMPOCH paccMaTpUBAaIOTC B 00bEME HEOOXOIUMOM U
JIOCTAaTOYHOM JiJIsl BBITIOJTHEHHS 3aJjaHUN pPa3HOTO YPOBHS CIIOKHOCTU. bosbias
4acTh BPEMEHU ynenseTcs (OPMUPOBAHUIO HABBLIKOB PEIICHUS 3a7a4 MOBBIIICHHOTO
¥ BBICOKOTO YPOBHSI CIIO’KHOCTH.

eau kypca:

— obOecrneunTh TOAJMEPKKY BBIITYCKHUKOB CPEIHEH IIKOJBI B TOJATOTOBKE K
EI'D o ¢pusuke;

— CHUCTEMATH3UpOBaTh W OOOOIIMTH 3HAHMUS Yy4YaIIMXCS, HEOOXOIWMBIC U
JOCTaTOYHBIC JISl YCIICIITHOTO BHITIOJHEHUS 3adannii EI'D 1o ¢pu3nke B COOTBETCTBUM
C KOIu(UKATOPOM IJIEMEHTOB COJEpKaHUS W TPEeOOBAaHWUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB 00pa30BaTENbHBIX OPraHU3alUi 10 (PU3HKE.

3agaum Kypca:

— MO3HAKOMUTH YYAIUXCA C Kiaccudukaiumei 3a1a4d mo Coaep:KaHuio, e,
criocobam rnpecTaBieHus uadGopmaruu (qactu 1 u 2);

— COBEpLIEHCTBOBAaTh YMEHUS pEllaTh 3aJauyd [0 aJIrOpUTMYy, aHAJOTHH,
Pa3IUYHBIMU METOAaMH (aHATUTHYCCKUM, rPapUUIeCKUM, KOOPIAUHATHBIM H T.11.);

— pa3BUBAaTh KOMMYHHUKATHUBHBIE HaBBIKH, CIIOCOOCTBYIOIIME YMEHHUIO BECTH
JUCKYCCUIO, OTCTaMBaTh CBOK TOYKY 3pEHUS MPU OOCYXACHUM XOJa PEIICHUS
3aJ1a4u;
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— HCIIOJIB30BaTh HCCTAaHJAAPTHLIC

criocoOHoCTEM CTapHICKIACCHUKOB,

jagadynu  JJId

pa3BUTUS

TBOPYECKUX

— Ppa3BUBATH I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IG YMCHHUA INKOJIBHHUKOB IIPpHU

BBIITOJIHCHUH TCCTOBBLIX 3aﬂaHHﬁ C IIOMOIIBIO KOMIIBIOTCPA.

Pe:xxum 3aHaATHN: JBa pa3a B HCACJIIO I10 JBa y‘—IC6HBIX gaca.

(I)opMa peajau3anum Kypca: odHasd

dopma npoBeIeHUS UTOTOBOM ATTECTALMU . UTOTOBBIN TECT.

Yye6HO-TeMaTyecKkMn nnaH Kypca «lNoarotoBka K EIM no unsmke»

Ne HaumenoBanue pasaena, Temsl KommmuectBo vacos
Teopuss | IIpaktuka | Beero
1 | Bexenune 2 2
2 | Pazgen 1. Mexanuka 22 16 38
3 | Pazmen 2. MounekynsipHas ¢uznka u 16 12 28
TEpPMOIMHAMHKA
4 | Pazgen 3. DnekTpoauHAMUKA 36 22 58
5 | Paznen 4. KantoBas ¢usuka 6 4 10
6 | Ob6o6miaromiee MOBTOPEHUE 4 4
7 | Uroroserit TecT 2 2
Uroro: 82 66 148

CopepxaHue kypca «lMogrotoBka K EMNd no ¢usmke»

YPOBCHB MNPpCAbLABICHUA MaTCpHaa obecrieunBaeT ydamuMces Ka4€CTBCHHYIO

MNOATOTOBKY K EI'D u mo3Boisier OBJIaACTh MCTOAAMU H HpI/IéMaMI/I BBITTOJIHCHUA

OK3aMCHAITMOHHBIX 3a)1aH1/1171 IMOBBIIICHHOT'O X BBICOKOT'O YPOBHA CIIOKHOCTH.

Y4yammecst 1015KHbI 3HATh:
— CMBICH (PU3UUECKUX TTOHATHUH;
— CMBICJI (PU3UUECKUX BEJIINYUH,

— CMBICII (1)I/IBI/I‘IGCKI/IX 3dKOHOB, IIPUHIOUIIOB, ITIOCTYJIATOB.
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Yuanuecsi 10J1KHbI YMETh:

— OIIMCHIBATh M OOBSACHATH: PU3NUYCCKHUE SIBJICHUS U CBOWCTBA TEJI, PE3YJIBTATHI
HKCIIEPUMEHTOB, OINMMCHIBATh ()YHIAMCHTAIIBHBIC OIBITHI, OKA3aBIIHE CYIIECTBCHHOE
BJIUSHUC Ha pa3BUTHE (DU3UKH, IPUBOJHUTH IMPUMEPHI MPAKTHUYCCKOTO MPUMEHEHUS
buznyecKux 3HaHMM, 3aKOHOB (DU3UKH;

— OmIpeAeNaTh xapaktep (Qusnyeckoro mporecca 1o rpaduky, TabIHUIE,
dbopmyse; MPOAYKTHI SIIEPHBIX PEAKIMA HAa OCHOBE 3aKOHOB COXpaHEHUS
IEKTPUUECKOTO 3apsijia ¥ MacCOBOTO YHCIIA;

— OTJIMYATh TUITOTE3bI OT HAYYHBIX TCOPHH;

— JIeNIaTh BBIBOJBI HA OCHOBE DKCIIEPUMEHTAIBHBIX JaHHBIX;

— IPUBOAUTH MPUMEPHI, MMOKA3BIBAIOIINE, YTO: HAOIIOJCHHUS U SKCIICPUMEHT
SIBJITFOTCSI OCHOBOW ISl BBIABMIKCHHUS THIIOTE3 M TCOPUH, TMO3BOJISIIOT MPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOAOB; (M3MUYECKas TEOpHsl JaeT BO3MOXKHOCTH
OOBSICHATHh U3BECTHBIC SIBJICHUS MIPUPOJILI M HAyUHBIE (PAKThI, PEICKA3bIBATh CIIE HE
M3BECTHBIE SIBJICHUS,

— IPUBOAUTH IMPUMEPHI OIBITOB, WUTOCTPUPYIONIUX, YTO: HAOJIOJICHHS U
AKCTIIEPUMEHT CJIY>KaT OCHOBOMW JUISl BBIABMIKEHUSI THIIOTE3 M MOCTPOCHHS HAyYHBIX
TEOPHUH; SKCIIEPUMEHT IO3BOJIIET MPOBEPHUTh HCTUHHOCTh TEOPETUUCCKUX BBHIBOJOB;
dbu3ndecKas Teopusi TaeT BO3MOKHOCTh OOBSICHATH SBIICHUS TPHUPOABI U HAYIHBIC
dakThl; hU3uIecKas TEOpHs MMO3BOJIACT MPEACKA3BIBATH €II¢ HE U3BECTHBIC SIBJICHUS U
X 0COOCHHOCTH;

— TIpu OOBSICHEHUH TIPUPOTHBIX SIBJICHUN UCIOJIB3YIOTCS (PU3HUECKHE MOJICIIH;
OJIMH M TOT K€ NMPUPOJHBIA OOBEKT WIIM SIBJICHHEC MOXKHO HCCJEI0BAaTh Ha OCHOBE
WCIIOJIB30BaHUs PA3HBIX MOJIeNiel; 3aKOHbI (DM3UKU M (DU3NYECKUE TEOPHUHU HMEIOT
CBOU OIIPEJEICHHBIC TPAHUIIBI MPUMEHUMOCTH H3MEPATHh (U3UYCCKHE BEIWYHHBI,
MPEACTABIIATh PE3yJbTaThl U3MEPESHUM C YIETOM UX MOTPEITHOCTEH;

— TPUMEHSITH TIOJyYCHHBIE 3HAHUS VIS pelieHns (PU3nYecKux 3aj1ay,

— WCTOJIb30BaTh MPUOOPETEHHBIC 3HAHWUA W YMCHUS B TPAKTHICCKOMN
NEATEILHOCTH W MOBCEIHEBHON JKWU3HHU IS oOecrieuenuss 0Oe30MMaCHOCTH
KU3HEJCATCILHOCTH B MPOIECCE MCIOJIB30BAHUS TPAHCIIOPTHBIX CPEJICTB, OBITOBBIX
JIEKTPOIIPUOOPOB, CPEICTB Paauo- W TEICKOMMYHHKAIIMOHHON CBSI3U; OIEHKH
BIIUSIHUS HAa OPTaHW3M YEJIOBEKa W JAPYTHE OPTaHU3MBI 3arpsi3HEHUS OKPYKaIOIIeH
CpEIlbl; PAaIMOHATIBLHOTO TPHUPOIOIONIH30BAHUSA W OXpaHbl OKPYXKAIOIIEH Cpeibl;
oTpe/IeieHUs] COOCTBEHHOW TMO3HIIMH 10 OTHOIICHHUIO K SKOJOTHYECKUM MpoOIeMaM
Y TIOBEICHHIO B IPUPOIHOM Ccpejie.

DopMBbI 3aHATHHM, HCIIOJIB3yEMbIE IPU U3YYEHUHU JAHHOTO Kypca:
— (poHTaNBHAS;
— WHIVWBUAYAJIbHAS;
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— TpyIIoBas;
— KOHTpPOJIbHAS.

BBenenue

Komudukarop. Cnenudukarus. OOume TpeOoBaHUS K PEHICHUIO (PU3NUECKUX
3amad. JTamnbl penieHus (u3nueckoi 3amaun. Pabora ¢ TekcToM 3agaud. AHaIu3
¢buznyeckoro siBneHus. Pa3nudnbie MpueMbl U CIIOCOOBI peleHusT GU3NIECKUX 3a/1a4:
aJITOPUTMBI, aHAJIOTUH, TEOMETPUUECKHUE PUEMBI.

Pa3znes 1. MexaHuka

Tema 1.1. Kunematuka

Teopusa. Mexannueckoe JABWKEHUE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO
npuwxeHns. Cucrema OTcUera. MarepuanbHass TOuYKa, €€ paguyc-BEKTOP,
TpaekTopusi, nepemenieHue. CKOpOCTh MaTepHATbHON TOUKH, CJI0KEHUE CKOPOCTEH.
YcKopeHne MaTepuallbHOW TOYKU. PaBHOMEpHOE MNPSIMOJIMHENHOE JBHKCHHE.
PaBHOyCKOpeHHOE mpsiMOIMHEHOE aBIKeHHe. CBOOOAHOE TMajieHue. YCKOpEeHHE
cBOOOJHOTO TajeHus. JIBWkeHue Tena, OpOIIEHHOTO TOJl YIJIOM K TOPHU3OHTY.
JIBM>KEHME TOYKM 10 OKPYKHOCTH. YTJoBasg U JHMHEHHAas CKOPOCTb TOYKHU.
[lenTpocTpeMUTENBHOE YCKOpEHHE TOYKH. TBepagoe Tteno. IloctynmarenbHoe u
BpalllaTeJIbHOE JBIKEHUE TBEPJOTO Tea.

Ilpakmuxa. Pemenue rpaduuecKrx, KaueCTBEHHBIX M PACUETHBIX 3a7a4 Ha
OOBbSICHEHHE MEXAaHUYECKUX SIBJICHUM, pacueT KUHEMAaTHUUYECKHUX BEJIWYUH, Ha
npuMeHeHue GopMysl KHHEMaTHUKH.

dopma noogedenus umo208. TecT.

Tema 1.2. lunamuka. CtaTrka

Teopua. WuepumanbHble cucTeMbl otcuera. llepBeii 3akoH HpbroToHa.
[Tpunnun otHocutenbHOCTH ['anmunes. Macca tena. IlmoTtHocTh BemiectBa. Cuna.
[Tpuanun cynepnosuuuu cui. Bropoi 3akoH HproToOHA: 111 MaTepruaibHOM TOYKU B
NCO. Tpernit 3akoH HbproToOHa mJisi MaTepHalbHBIX TOYEK. 3aKOH BCEMHUPHOTO
taroteHuss Cuia TKECTH. 3aBUCHUMOCTh CHJIBI  TSDKECTH OT BBICOTHI  HaJ
MTOBEPXHOCTHIO IJIAHETHI. /[BIkeHNe HEOECHBIX Te M UX MCKYCCTBEHHBIX CITYTHHUKOB.
[TepBas kocmuueckas ckopoctb. Cuia ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHusi ckoibxkeHus. Cuna tpenus nokos. KoadduumeHt tpeHus.
JlaBrnenre. MOMEHT CHJIBI OTHOCUTEIBHO OCH Bpall€HUsA. YCIOBHUS PaBHOBECHS
tBepaoro tena B MCO. 3akon Ilackand. J[aBnenue B xxuakoctu, nokosiiercs B 1CO.
3akoH ApxuMena. Y cloBUE IJIaBaHUS TEJl.
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Ilpakmuka. Pemenune rpaduyecknx, Ka4eCTBEHHBIX M PACUYCTHBIX 3aJa4d Ha
OOBSICHEHHE MEXaHWYECKUX SIBICHUI, pacueT BEJIWYHMH, Ha MPUMEHEHHE 3aKOHOB
Herorona, [lackans, Apxumena, GopmMya KHHEMATHKH, THHAMUKA, CTATUKH.

Dopma noogedenus umo208. TecT.

Tema 1.3. 3akoHBI COXpaHEHHS B MEXaHUKE

Teopus. VImnynsc MaTepUaJbHOW TOYKH. VIMITylbC CHCTEMBI Tell. 3aKOH
M3MEHEHUS U COXpaHeHust ummyibca. Pabota cunbl. MomrHocTs cuibl. Kunetnaeckast
DHEPrUs MaTEPUAIBHON TOYKHU. 3aKOH U3MEHEHMsI KNHETUYECKOM SHEPIMH CUCTEMBI
MaTepualbHbIX ToYeK. [loreHumanbHas sHeprus. IloTeHUManbHAs SHEpPIUsl Tena B
OJTHOPOJHOM TMoJjie TskecTH. [loTeHuuanbHas 3Heprus ynpyro J1ehopMHUpPOBAHHOTO
Tena. 3aKOH U3MEHEHUS! U COXPAHEHUS] MEXAHUYECKOU SHEPTUH.

IIpakmuka. Pemienne rpauyeckux, KayeCTBEHHBIX M PACUYETHBIX 3aJady Ha
OOBSCHEHHE MEXAHWYECKUX SIBJICHUM, pacyeT BEJIMYMH, Ha MPUMEHEHHE 3aKOHOB
COXpaHEHUsI UMITYJIbCA U SHEPTHUH.

Dopma nodgederuss Umo208: KOHTpOJIbHas padoTa.

Tema 1.4. Mexannueckue KojieOaHUSI U BOJIHbI

Teopus. T'apMonmyeckue koyiebaHus. AmMmuMTyaa W ¢daza KojaeOaHH.
Kunematnueckoe onucanue. /[mHaMmuyeckoe onvcanue. DHEPreTHUYECKOe OMUCaHUe
(3aKOH COXpaHCHUs MEXaHW4YeCKoW dSHepruu). CBs3b aMIUTUTYABI KOJICOaHMIA
MCXOJIHOM BEJIMYMHBI C aMIUTUTyIaMH KoJie0aHuM €€ cKopocTH U yckopeHnus. [lepuoa
u 4yactota kosneOanuii. [lepmon Manmbix CBOOOJHBIX KOJIEOAHMM MaTeMaTHYECKOTO
MasTHUKA. [leprnoa cBOOOIHBIX KOeOaHMi TPYKUHHOTO MasiTHUKA. BBIHYKIEeHHBIC
kosjeOanus. Pesonanc. Pezonanchas kpuBas. [lomepednbie ¥ MpoIOJIbHBIC BOJIHBI.
CKkopocTh pacnpocTpaHeHusl U JUIMHA BOJHBL. MHTepdepeHuus u nudpakuus BOJIH.
3ByK. CKOpOCTBh 3ByKa

IIpakmuka. Pemienne rpaduyeckux, KayeCTBEHHBIX M PACUYETHBIX 3aJay Ha
OOBbSICHEHHE M OIpeleSIeHUe MapaMeTpoB KoJie0aTeIbHOTO JBUXKEHUS, pacueT
BEJIMYMH C UCIOIb30BAaHUEM YPABHEHHI rapMOHMYECKHUX KOJIeOaHM.

Dopma noogedenus umo2o8s. TecT.

Pa3nen 2. MonexynspHas ¢pusuka. TepmoanHaMuka

Tema 2.1. MonexynspHas pusuka

Teopua. Monenu CTpOE€HUS Ta30B, XUAKOCTEW W TBEPABIX TeN. TEmIoBOe
JIBIKEHHE aTOMOB M MOJIEKYJ BELIECTBA. B3anmMoieicTBue 4YacTHI] BELIECTBA.
Hudodysus. bpoynoBckoe nBmwkenue. Moxens uneanbHoro raza B MKT. Cs3b
MEKy JABJICHUEM U CPEIHEW KMHETUYECKOW YHEPTUEN MOCTYNATEIbHOIO TEMIOBOIO

JIBIODKEHUSI MOJIEKyJl wujaeanbHOoro ra3a (ocHoBHOoe YypaBHeHue MKT). Cas3b
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TEMIIEpPATYpbl Tra3a CcO CpeJHeld KHHETUYECKOM JHEpPruel IOCTYyHaTEIbHOIO
TEIUIOBOTO JIBMKEHHSA €ro 4acTuill. Mozellb HAEealbHOTO ra3a B TEPMOIMHAMHKE.
VYpasuenne MenneneeBa—Knaneipona. BreipaxeHune 1 BHYTPEHHEW SHEpPruu
OIHOATOMHOTO MJACAIbHOTO ra3za. 3akoH JlalbTOHA [ [JaBJICHUS CMECH
pa3pekeHHBIX Ta30B. M3omponeccsl B pa3peKEHHOM ras3e C IOCTOSHHBIM YHUCIOM
gacTul (C TOCTOSIHHBIM KOJHYECTBOM BellecTBa). ['padudeckoe mpencTaBieHUe
u3onpoueccoB Ha pV-, pT- u VT-numarpammax. HacelllleHHbIE M HEHACBIILIEHHBIE
napel. KauecTBeHHass 3aBUCHMMOCTDh IUIOTHOCTH M JTaBJICHUS HACBILIEHHOTO Iapa OT
TEMIIepaTypbl, WX HE3aBUCUMOCTh OT OOBEMA HACHIIIEHHOrO Tmapa. BiaxxHoCTh
BO3/lyXa. OTHOCUTENbHAS BIIAXKHOCTh. MI3MEHEHME arperaTHplX COCTOSIHUIN BEIIECTBA:
UCIIAPEHUE U KOHICHCALM, KAIIEHUE KUAKOCTU. V3MEHEHHUe arperatHblx COCTOSTHUN
BEILECTBA: IUIaBJIIEHHE M KpucTtamumsanus. [IpeoOpazoBanue sHeprum B (a3oBbIX
Iepexoax.

IIpakmuka. PenieHne KayeCTBEHHBIX, IpaUUeCKUX M PacUYETHBIX 3aJady Ha
OOBSCHEHHE MOJEKYJSIPHBIX SIBJIEHUM, pacueT BEJIIMYUH, Ha NPUMEHEHUE 3aKOHOB
MOJIEKYJISIPHON (PU3UKH.

Dopma nodgeoernuss UMmo208. TECT, KOHTPOJIbHAS padoTa.

Tema 2.2. TepmonnHamuka

Teopusa. TennoBoe paBHOBECHME M TemIlepaTypa. BHYTpEeHHsAs DJHEpPrus.
Temnonepegaya kak crnocod HM3MEHEHUS BHYTPEHHEW SHepruu 0e3 COBEpILECHUS
pabotel. KoHBekuus, TEMIONPOBOAHOCTh, U3NydyeHHe. KoaudyecTBO TEMIOTHI.
VYnenpHash TEIJIOEMKOCTh BEIIECTBA. YJENbHAas TEIJIoTa MapooOpa3oBaHMUS.
VienpbHass TemyoTa IUIABJICHUS. Y IEJbHAs  TEIUIOTa CrOpaHusl  TOIUIMBA.
OnemeHTapHasi pabora B TepMmoauHaMuKe. Bwruuciaenume paboTbl 1Mo rpaduky
nmpouecca Ha pV-nuarpamme. llepBblii 3aKOH TepMOAMHAMHUKHA. BTOpoW 3akoH
TEPMOJIMHAMMKHN, HEOOpPaTUMOCTh TEIUIOBBIX mHpoueccoB. [IpuHIMIBI aedcTBUS
ternoBbix MamnH. KITJ[. Makcumansnoe 3Hauenue KII/I. [ukn Kapno. YpaBHeHue
TEeIJI0BOro OanaHca

Ilpakmuka. PernieHne KadeCTBEHHBIX, IpaUUecKuX M PacUYETHHIX 3a7ad Ha
OOBSICHEHHE TEPMOJAMHAMUYCCKUX SIBJICHUM, pacyeT BEIWYWH, Ha NPUMCHEHHUE
3aKOHOB TEPMOANHAMUKHU.

Dopma nodgedenus umo206. UTOTOBBIN TECT.

Pa3nes 3. DiekTpoiMHaMuUKa

Tema 3.1. DnexTpuyeckoe mojue

Teopusi. DnexTpuzauus Tea U €€ MPOSIBICHUS. JNEKTpUUecKuid 3apsan. J[Ba
BUJA 3apAna. OJIEMEHTapHbBIM  3JEKTPUYECKUA 3apsii. 3aKOH  COXPaHEHHUS

NIEKTpUYECKOro 3apsaa. B3ammopeiicTBue 3apsnoB. TodeuHble 3apsaibl. 3aKOH
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Kynona. ONEeKTpUYECKOE I0J€, €ro JEHCTBHE Ha DJJIEKTPUYECKHE 3apsJibl.
Hampsx€nnocTs anekTpudeckoro nostst. Ilosre Toueqnoro 3apsiaa, 0O4HOPOIHOE IOJE.
Kaptunbel smmHHMA 3TUX nojed. IIOTEHIMaNIBHOCTH 3IEKTPOCTATUYECKOIO  ITOJIS.
Pa3sHocTh mnoTeHnManoB W HampspkeHue. lloTeHnumanbHas »Heprus 3apsjga B
anekTpocTatnyeckoM rmone. IloreHuman anekrpocratnyeckoro mnois. Cs3b
HanpspKEHHOCTM  TOJIET W PAa3HOCTH  NOTEHUMAJIOB U1 OJAHOPOIHOTO
ANEKTPOCTATUYECKOrO Toys. [IpuHOMm Cynepno3uuuy  3JIEKTPUYECKHUX — ITOJIEH.
[IpoBOOHMKM B DJIEKTPOCTATUYECKOM TMOJIE. Y CIOBHE PABHOBECUS 3apsOB.
JIMDIEKTPUKN B 3JIEKTPOCTATUYECKOM MoJe. JIudyeKTpuueckas IPOHUIAEMOCTb
Bemectsa.  KoHneHcaTtop. OJIEKTPOEMKOCTH  KOHJIEHCATOPA.  IDIEKTPOEMKOCTH
IJIOCKOro  KoHaeHcaropa. [locimenoBarenbHoe U [IapajuIelIbHOE  COCAUHEHUE
KOHJICHCATOPOB. DHEPTHs 3apSIKEHHOTO KOHAEHCATOPA.

IIpakmuka. PenieHne KayeCTBEHHBIX, I'paUUeCKUX M PacUYETHBIX 3a]ady Ha
OOBSCHEHHE DJIJIEKTPOCTATUYECKUX SIBIICHUW, pacyeT BEJIWYUH, Ha MPUMEHEHUE
3akoHa KynoHa, popMyI 3J€KTpOCTaTHKHY.

Dopma nodgederuss Umo208: KOHTpOJIbHas padoTa.

Tema 3.2. 3aKOHBI MOCTOSIHHOTO TOKA

Teopua. Cuna Toka. IlocToAHHBIMM TOK. YCIOBUSA  CYyHIECTBOBAHUSA
anektpudyeckoro Ttoka. Hampsokenwe m OJIC. 3akon Oma i ydacTka UEMH.
DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCHMOCTb COINPOTUBIICHUS OJHOPOIAHOTO
IIPOBOJAHUKA OT €ro JUIMHBI W CEYCHHMs. YJAEIbHOE CONPOTHUBIICHUE BEIIECTBA.
Hcrounuku toka. 9JIC 1 BHyTpEHHEE CONPOTUBICHUE UCTOYHMKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM) aniekTpudeckoi nenu. [lapamiensHoe U mociaeaoBaTebHOe
COEIMHEHUE MPOBOJAHUKOB. PaboTa anekTpuueckoro toka. 3akon Jxoyns — Jlena.
MOUIIHOCTh 3JIEKTPUYECKOr0 TOKA. TerioBass MOLUIHOCTb, BbIAENIsIEMast Ha PE3UCTOPE.
MomHocTh HCTOYHUKA TOKa. CBOOOJHBIE HOCHUTENM JJIEKTPUUYECKHX 3apsioB B
MPOBOJHUKAX. MeXaHU3Mbl TPOBOJUMOCTH TBEPABIX METAJIOB, PACTBOPOB U
pacIuiaBoB JIEKTPOIUTOB, ra3oB. [lomynpoBoaHuky. 1101ynpoBOAHUKOBEINA THOL.

Ilpakmuka. PernieHne KadeCTBEHHBIX, IpaUUecKuX M PacUYETHHIX 3a7ad Ha
OOBSICHEHUE DJICKTPUYECKUX SBJICHUM, pacueT BEIWYWH, HA MPUMEHEHHE 3aKOHOB
IIOCTOSTHHOT'O TOKA.

dopma nodgedeHus UMo208: KOHTPOJIbHAs padoTa.

Tema 3.3. MaruutHoe noJjie

Teopusa. MexaHnueckoe B3aUMOAEUCTBUE MAarHuTOB. MarHutHoe mnoJie. Bektop
MarHuTHOW WHAYKIMU. [IpuHOMD Cynepno3unMy MAarHATHBIX Toned. JIunum
MarHuTHOro mosia. KapTuHa JnMHHMI TOJS MOJIOCOBOTO U MOJAKOBOOOPA3HOTO

MMOCTOSIHHBIX MarHuToB. OTIBIT 3pCTez[a. MarauTtHoe 1oJie IMPOBOJHUKA C TOKOM.
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Kaptuna nuHUMI MO JUIMHHOTO MPSMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KaTylku ¢ TokoM. Cuna Amrmepa, e€ HanpapiieHue u BenuunHa. Cuia
JlopeHnia, e¢ HampaBieHUE M BeJIMYMHA. JIBW)KEHHE 3apsOKeHHOM YacTUIIB B
OJIHOPOJTHOM MarHMTHOM II0JI€.

Ilpakmuka. PemeHne KadeCTBEHHBIX, TpaUUeCKUX W PacUYCTHHIX 3a7ad Ha
OOBSICHEHHE MAarHUTHBIX SBJICHUM, pacueT BEJIMYWH, Ha ONPEACIICHUE HANpaBICHUS
JMHUAW MarHUTHOW MHAYKIMU, CUJIbI AMmmiepa u cuibl JIopeHna.

@opma noogeodenusi umo208: KOHTPOJIbHAs padoTa.

Tema 3.4. DnekTpoMaraHuTHass HHIYKITUS

Teopus. 110TOK BEKTOpa MarHUTHOM WHAYKLUWU. SIBIEHUE BJIEKTPOMArHUTHOU
naaykuuu. DJIC mHaykiuu. 3akoH 3nekTpoMarHuTHOW mHaykumu Papanes. 3/C
WHIYKIIMK B MPSIMOM TPOBOJAHUKE, B OJHOPOJHOM MarHuTHoMm mone. [IpaBuiio
Jlenma. HMuayktuBHOCTh. Camomnaykuumsa. OC caMOMHAyKIMH. ODHEprus
MAarHUTHOTO MOJI KaTYIIKU ¢ TOKOM

IIpakmuka. PenieHne KadyeCTBEHHBIX, I'paUUecKuX M PacUYETHHIX 3ajad Ha
OOBSICHEHUE SBJICHUS DJIEKTPOMArHUTHOW MHIIYKIIMH, PACUYET BEJIMYMH, PUMEHEHUE
npaswia Jlenna

Dopma noogeodenus umo208: KOHTpOJIbHas padoTa.

Tema 3.5. DnekTpomMarHuTHbIC KOIeOAHUS U BOJTHBI

Teopus. KonebarenbHblii KOHTYp. CBOOOHBIE AIIEKTPOMArHUTHBIE KOoJeOaHus
B HJleaJbHOM KosebarensHOM KOoHType. ®Dopmyrna Tomcona. CBsi3b aMIUITUTY/bI
3apsa KOHJIEHCATOpa ¢ aMIUTMTYJOM CHJIBI TOKa B KOJeOATeIbHOM KOHTYpE. 3aKOH
COXpaHEHUs SHEPTUU B KoJ1e0aTeTbHOM KOHTYDE. Brinykx1eHHbBIE
AJIEKTPOMAarHuTHele KoJsiebanusi. Pe3onanc. Ilepemennniii Tok. [IpousBoactso,
nepeaada U NOTpeOJIeHHE ANIEKTpUuecKol 3Hepruu. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH. B3aumHas opueHTanusi BEKTOPOB B 3JEKTPOMArHUTHOM BOJHE B BaKyyMe.
[IIxana 3MeKTpOMarHUTHHIX BOJIH. [I[pruMeHeHNEe 31eKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

Ilpakmuka. PernieHne KadeCTBEHHBIX, IpaUUecKuX M PacUYETHHIX 3a7ad Ha
OOBSICHEHHE MPOLIECCOB B KOJIEOATENIbHOM KOHTYpPE, 3aKOH COXPaHEHMsI SHEPruu B
KoJIebaTeIbHOM KOHTYpe, puMeHeHue ¢hopmyisl ToMcoHa.

Dopma noogeodenus umo208: KOHTpOJIbHas padoTa.

Tema 3.6. Onruka
Teopus. IIpssMONMHENHOE PACIPOCTPAHEHNE CBETA B OJHOPOAHOM cpene. Jlyu
cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne M300pakeHW B TUIOCKOM 3E€pKaje.

3akoHbl mpenomieHus cBeta. llpemomieHue cBeta. AOCOMIOTHBIA TOKa3aTelNb
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npesnomieHusl. OTHOCUTENbHBIN MOKa3aTellb NpeIOMIEHUS. XOJ Jydeld B INpHU3ME.
CooTHOIIEHNE YacTOT W JUIMH BOJIH IIPU IEPEXOJE MOHOXPOMATHYECKOIO CBETa
4yepes3 I'PaHully paszesa JByX ONTHYECKUX cpeld. IlosiHOe BHyTpeHHEE OTpa)KeHHE.
[IpenenbHbIi  Yroa MOJIHOIO BHYTpeHHero ortpaxeHusa. CoOuparomme u
pacceuBaromye auH3bl. ToHKas iHMH3a. DOKYCHOE PACCTOSHHUE W ONTHYECKas cuia
TOHKOW JINH3bI. @OpMysia TOHKOU JIMH3BL. Y BEIMYEHUE, 1aBAEMOE JIUH30M. X0/ Iy4a,
IPOLIEAIIEr0 JMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ IJIABHOW ONTUYECKOM OCH.
[ToctpoeHne w300paxkeHU TOYKM M OTpe3ka TMpsSMOM B COOHMparOIUX U
paccenBaroOLIMX JMH3aX U uX cucreMax. doroanmnapar Kak onTudeckuil mpudop. I'na3
Kak omnrtuyeckas cucreMa. HWHrepdepenuuss cBera. KorepeHTHblE HCTOYHMKH.
VYcnoBusa HaOMOEHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE
OT JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB. Hudpakuus  cBera.
JudpakunonHas pemérka. YciaoBue HaOMIOAEHHS TJaBHBIX MaKCUMYMOB IpHU
HOPMaJIbHOM NaJIeHUM MOHOXPOMAaTUYECKOIro CBeTa Ha peméTky. Jlucnepcus cera.

IIpakmuka. PenieHne KayeCTBEHHBIX, I'paUUeCKUX M PacUYETHBIX 3a]ady Ha
OOBSICHEHHE ONTUYECKUX SIBICHUN, TOCTPOECHUE M300paKEHUN B MPU3ME, IIOCKOM
3epKaJie, TOHKUX JINH3aX.

Dopma nodgeodernuss umo208: KOHTpOJIbHAs padoTa.

Tema 3.7. OCHOBBI CIIEITUATBHON TEOPHH OTHOCUTEIIBHOCTH

Teopusa. VIHBapMaHTHOCTP MOZYJIA CKOPOCTHM CBeTa B BakyyMme. lIpuHuumn
OTHOCUTEIBHOCTH DUHIITEHHA. DHEprus CBOOOJHOM YacTHllbl. MIMITyJlbC 4acTULBI.
CBsi3p Macchl M 3HEPTUU CBOOOAHOMN YaCTUIBI. DHEPTUS TOKOSI CBOOOIHOM YaCTHILIBI.

IIpakmuxa. Pemienne KaueCTBEHHBIX, M PACUETHBIX 3a/1a4.

dopma nodgedenus umo208. TecT.

Paznen 4. KBanroBas ¢usuka

Tema 4.1. KopryckynsipHO-BOJIHOBOM Jyaiu3m

Teopus. T'mnoreza M. Ilnanka o xBaHtax. @opmyina Ilnanka. DOTOHBI.
Oueprus dotona. Ummynbe Gorona. @ororddext. Onbiter A. I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHenue ODitHmreiriHa s (porosddexkra. BomHOBBIE CcBOMCTBa
yactull. Bomael ae bpoinsa. [InuHa BonHBI 1€ bpouins ABMXKYLIEWCS YacTULBI.
KopnyckynsapHo-BoiHOBOM  ayanusM. Jludpakius 5SIEKTPOHOB Ha KpHUCTaJUIaX.
JlaBnenue cBera. /laBneHue cBeTa Ha MOJIHOCTHIO OTPAXAIOUIYIO MOBEPXHOCTh U Ha
MTOJTHOCTBIO MOMIOMIAIOIIYI0 TOBEPXHOCT.

IIpakmuxa. Pemienye KaueCTBEHHbBIX U PACUETHBIX 3a/1a4.

Dopma noogeoderuss umo208. KOHTPOIbHAs padoTa.
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Tema 4.2. ®uszuka aToMa ¥ aTOMHOTO si7Ipa

Teopusa. Ilmanerapnas wMoguenb aroma. llocrymarer bopa. U3znmyuenue wun
norJiomeHue GOTOHOB MPHU MEPEXO0/I€ aTOMa C OJHOIO YPOBHS SHEPIHM Ha JIPYTOil.
Jluneintuatele cnektpbl. CHeKTp ypoBHEW »3Hepruu aroma Boaopona. Jlazep.
Hyxnonnas monens snapa [eiizenbepra—lBanenko. 3apsia siapa. MaccoBoe d9mcIo
saapa. M3otonsl. DHEprus CBS3M HYKJIOHOB B sipe. SnepHbie cuibl. [ledekT mMacchl
saapa. PagmoaktuBHOCTH. Anb(da-, bera-pacnaa. OnexTpoHHbI [B-pacma.
[lozutponnsiii P-pacman. [amma-usnydeHue. 3aKOH paJMOAKTUBHOTO pacnaja.
SAnepHble peakuuu. JleneHue u CUHTE3 saep.

IIpakmuxa. PermieHne KaueCTBEHHBIX U PACUETHBIX 3a/1a4.

Dopma noogeodenuss umo208. KOHTPOJIbHAs padoTa.
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MeTtoaudeckoe obecneuenne kypca «Iloaroroska k EI'J no ¢puszuke»

Paznen, tema dopma 3aHATHS [Ipremsl 1 MeTOIBI JlunakTuaeckuit Texanueckoe dopma
OpraHu3alHH MaTepHal. OCHAILIEHUE MO/IBEACHUS
00pa30BaTEIHLHOTO DNEeKTPOHHbIE WUTOTOB
mpolecca HMCTOYHUKHU
Paznen 1. KomOunupoBannasi | OObICHUTENIBHO- 1) OnopHbie 1) Ipesentannonnoe | KontponabHast
Mexanuka. WJUTIOCTPATUBHBIN. | KOHCIIEKTHI; o0opyioBaHue. pabota
PenponyKTHUBHBIN. 2) IIpe3enTanumy; 2) Komrbtorep.
Uccnenorarenbckuii | 3) Buaeo ypoku; 3) Hoctym k
4) Tectsl. HNuTtepueTy
Paznen 2. KomOunupoBanHnasi | OObICHUTENBLHO- 1) OmnopHbie 1) [Ipesenranuonnoe | KontponbHas
MonekynsapHas WJUTIOCTPATUBHBIN. | KOHCIIEKTHI; o0opyioBaHue. pabota
¢busnKa u HccnenoBatensckuii | 2) [Ipe3enTanuu; 2) KommbroTep.
TEPMOJMHAMMUKA. 3) Buneo ypoxu; 3) Hoctyn k
4) Tectsl. HNuTtepHeTty
Paznen 3. KomOunupoBanHnasi | OObICHUTENHEHO- 1) OmnopHbie 1) IIpesentannonnoe | KontponbHas
DNeKTpOIUHAMHKA WJUTIOCTPATUBHBIN. | KOHCIIEKTHI; o0opy0oBaHUE. pabota
Hccnenosatensckuii | 2) [IpesenTanuu; 2) KommbroTep.
3) Bugeo ypoku; 3) Hoctym K
4) Tectsl. HNuTtepHeTty
Paznen 4. KomOunupoBannast | OObICHUTEIHLHO- 1) OmopHbie 1) IIpezentannonnoe | KontponpHas
KBanToBas uzuka WJUTIOCTPATUBHBIN. | KOHCIIEKTHI; o0opy0BaHUE. pabora
2) IIpe3enTanuu; 2) Kommsrotep.
3) Bugeo ypoku; 3) Hoctym k
4) TecTsl. NutepHery
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KYPC «®PU3UKA B 3A0AYAX. NPUPOOA, MO3HAHUE, MPAKTUKA»

Kypc «®usnka B 3amgauax. [Ipuposa, mo3Hanue, MpakTUKa» MpeIHa3HAuYCH IS
y4Yaluxcs, OKOHYUBIINX 8 KJ1acc, ¥ MOCTYMUBIINX Ha OIOIKETHOE OT/ICTICHHUE.

Kypc 3Hakomur ydammxcs ¢ OOHIMMH METOAaMH pelIeHHus 3ajady |
MpeanojaraeT MOBTOPEHUE, CUCTEMATU3ANI0 U O00OIIEeHNe 3HAHWMA, MOTYyYEeHHBIX
yUYalIMMHCS B IIKOJIE, Yepe3 pelleHre 3aad MOBBIIICHHOTO YPOBHS CII0KHOCTH.

B xypce orpabaTeiBaroTcsi W (POPMHUPYIOTCS HAaBBIKA pEIICHHS 3a1ad TI0
cleqyromuM TemaM: «MeXaHW4eCKUue SBIICHUSY, «TemnnoBble  SIBICHUY,
«DNeKTpuUecKue sBIEeHUN», «CBETOBBIE SIBJICHUS.

Iesn kypea:
— (opMHUpPOBAaHME YMEHHI MPUMEHATH MOJYYEHHBIX 3HAHUWA ISl PELICHUS
dbu3nyecKux 3a1ay.

3apaum Kypca:

— Ppa3BUTHUE MBILIJICHUS yJalUXCs;

— (opmupoBaHHE YMEHUH CaMOCTOSITEIbHO TNPUMEHSATh 3HAHUS UL
00BsACHEHUS PUBNYECKUX SBJICHUN;

— (opMHUpOBaHME TO3HABATEIBLHOTO UHTEPECA K (PU3HKE U TEXHHUKE;

— BOCHHUTaHWE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS TMPHUPOJIbI, B
HEOOXOJMMOCTH Pa3yMHOI'O KCIOJIb30BAHUS TOCTHXKEHUIN HAYKH M TEXHOJOTUH IJis
JabHENIIET0 pa3BUTHS YEJIOBEYECKOTO 0OIECTRA.

Pexxum 3aHATHIL:

Kypc peanusyercst B mepro/1 JI€THETO KAHUKYJISIPHOTO MHTEHCHUBA €KEIHEBHO B
TeueHue S5 qHel (C moHeAeIbHUKA M0 MSITHUILY) MO 8 YPOKOB B JICHb.

dopma peasu3alUU Kypca: OuHas

dopmMa npoBeIeHUS UTOTOBOM ATTECTALMU . UTOTOBBIN TECT.

Y4yeOHO-TEMaTU4YECKUM NJIaH Kypca
«Pusmuka B 3apayax. lNpupoaa, no3HaHue, NpakTUKa»

No HanmeHnoBaHue pasaciia, TCMbI KomnnuecTBo yacoB

Teopus | IIpaktuka | Becero
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1. | Tema 1. Mexanuueckue siBICHUs 8 8
2. | Tema 2. TennoBsie SIBICHUS 2 6 8
3. | Tema 3. DnexkTpuueckue siBJICHUS 2 6 8
4. | Tema 4. CBeTOBbBIE SIBIICHHS 4 8 12
5. | UtoroBelii TecT 2 2
6. | Urorosoe 3ansTue 2 2

Uroro: 8 32 40

CopepxaHue Kypca
«®usunka B 3agauax. Mpupoaa, nosHaHue, NpakTUKa»

YpoBeHb MpEeABSABICHUA MaTepuana IO3BOJAET y4dalluMCs TOBTOPUTH,
CHUCTEMATU3UPOBATh W 3aKPENUTh 3HAHUS, MOJYYEHHBIEC B IIKOJILHOM Kypce (hU3UKU
7-8 wiacca, OBJaAETh METOAAMU W NpUEMAMM PELICHUS 3a7ad TMOBBIIMICHHOTO U
BBICOKOTO  YPOBHEM  CIIO)KHOCTH, TMOJTOTOBUTHCA K  IIKOJBHOMY  3Taly
Bcepoccuiickoii onuMIaibl IKOJIBHUKOB 0 (PU3HKE.

Yyammecs 10/I2KHbI 3HATH

— MPUPOAY MEXAHUYECKUX, TEIUIOBBIX, SJIEKTPUUECKUX U CBETOBBIX SBJICHUM;

— CMBICJI IOHATUI: MEXaHUYECKOE IBHKEHUE, TEIJIOBOE JBMKEHUE MOJIEKYI,
AIEKTPUYECKOE MOJIE, DIIEKTPUUECKHUM TOK, CBET, JIUH3A,;

— CMbICH (U3WYECKUX BEJIMYUH: MYTh, MEPEMEIICHUE, CKOPOCTb, CPEAHSS
CKOPOCTh, Macca, IJIOTHOCTh, CHJIa, TIJICYO CHJIBI, MOMEHT CHJIbI, JaBJcHUE, padoTa,
MOIIIHOCTh, JHEPTHsS, BHYTPEHHSSA SHEPTHS, TEMIEPATypa, KOJIUYECTBO TEIUIOTHI,
YAEIbHAS TEIUIOEMKOCTh, JJIEKTPUUYECKUW 3apsl, CUJa DJJIEKTPUYECKOrO TOKA,
AIEKTPUUYECKOE HAMPSHKEHUE, DJICKTPUICCKOE CONMPOTHBIICHHE, paboTa U MOIIHOCTh
AIEKTPUUYECKOTO TOKA, (HOKYCHOE PACCTOSIHUE JIMH3HI;

— CMBbIC (PU3MYECKUX 3aKOHOB: 3akoHa Ilackans, 3akoHa Apxumena, yCIOBUS
MJIABaHUSI TEJ, YCJIOBUS PABHOBECHUS TeEJ, 3aKOHA COXPAHEHUS W TNPEBpAILCHUS
SHEPIMM B MEXAHWYECKUX U TEIUIOBBIX IMpoleccax, 3akoHa Oma s ydyacTka
JNEKTPUYECKON  menu, 3akoHa JDkoynsa-JIeHna, 3akoHa  OPSIMOJIMHEUMHOTO
pPacIpOCTPAHEHUS CBETA, 3aKOHA OTPAKEHUS CBETA.

Yuammuecs AO0J7KHbI YMETD:
— OIMCHIBATh M OOBSICHATH (1)H3H‘{CCKI/IC SIBJICHUS: UCITAPCHUC,
KOHACHCAIHIo, IIJIaBJICHUC, KpUCTAJJIN3al1Lo, QJICKTPU3ALUIO TCJI,

B3aUMOJIENCTBHE
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AIEKTPUUYECKUX 3aPSA0B, OTPAKECHHUE U IPEIIOMIICHUE CBETA;

— pelaTh 33Jja4i Ha MPUMEHEHHUE U3YyUEHHBIX (PU3NYECKUX 3aKOHOB;

— CTPOUTH U300pakeHusl B TUIOCKOM 3epKajie, coOuparoiieid u paccenBaromiei
JMH3AX;

— YWATaTh M CTPOUTH Tpauiki M3MEHEHUs] (DU3UICCKUX BEIIMYUH U BBISBISATH
Ha UX OCHOBE SMIIMPUYECKUE 3aBUCUMOCTU: TEMIEPATyphl Tejla OT BPEMEHHU WIH
MEePEJTAHHOTO KOJIMUECTBA TEIJIOTHI, CUJIBI TOKA OT HAIPSIKEHUS HAa YYaCTKE IIEIH.

@opMBbI 3aHATHIA, UCTIOJIb3yEMbIC TPU U3yUYEHUH JTAHHOTO Kypca:
— (¢poHTaNbHAS;

— WHJIWBUIyaJTbHAas;

— KOHTpOJIbHAS.

Tema 1. Mexanuueckue siBIE€HUS

Teopusa. PaBHOMEpPHOE M HEpaBHOMEpHOe IBHkeHue. [lyTh, mepemernnenue,
CKOpPOCTb, CpeNiHsAsA CKOPOCTh. I'paduku nBrkeHusi. OTHOCUTEIBHOCTD JIBUXKECHHUS.

IIpakmuka. Pemenne 3aja4 Ha pacyeT MyTH, CKOPOCTH, BPEMEHU JBHKEHUS,
cpenHeil ckopoctu. IlocTpoeHue rpaukoB 3aBUCUMOCTH MYTH M CKOPOCTH OT
BPEMEHU NIPU MPSMOJIMHEHTHOM PAaBHOMEPHOM JIBUKEHHUHU.

Dopma nodgeoenust umo208. KpPaTKOBPEMEHHBIN TECT.

Tema 2. TernoBbie SBICHUS

Teopus. Buytpennsisi sHeprus. CriocoObl M3MEHEHHS BHYTPEHHEW SHEPIHH.
Bunbl terumonepenaun. Kosm4ecTBO TEMIOTHL. Y A€IbHAs TEINIOEMKOCTh BEIIECTBA.
VYnensHasg Temora CropaHus ToIuivMBa. llnaBieHue w©  OTBEpAEBaHUE  TeEI.
Temneparypa 1uIaBlIieHUs. YJelbHasg Temiora IuiaBjieHus. Mcmapenuwe w
koHaeHcanusi.  Kunenue.  Temmeparypa — kumeHud.  YAenbHass  TEIUIOTa
napooOpa3oBaHus. 3aKOH COXpPaHEHHUS SHEPTUHU B TEIUIOBBIX MpoIleccax.

Ilpaxkmuxa. Pemienre 3a1a4 Ha pacyeT KOJWYECTBA TEIUIOTHI MPHU PA3TUYHBIX
BHUJAX TEIUIONEPEAayr, Ha MPUMEHEHUE 3aKOHA COXPAHEHUs DHEPIUU ISl TEIUIOBBIX
ITPOLIECCOB.

Dopma nodsedenus umo206. KPaTKOBPEMECHHBIA TECT.

Tema 3. DnexkTpuuecKkue sBICHUS

Teopus. TIOCTOSTHHBINA BJEKTPUUYECKUN TOK. DIeKTpudeckas uenb. Cuia Toka.
AMnepMerp.  DIEKTpUYECKOE  HamnpsbkeHWe.  BoabTMerp.  DnekTpudeckoe
conpoTtuBieHue. 3akoH OMa i ydacTka uenu. Pabora u MOIIHOCTh TOKa. 3aKOH
JIxoynsa — Jlenna. IlocnenoBaTenbHOE M apauIeIbHOE COEIMHEHNE TIPOBOIHUKOB.
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IIpaxmuxka. Pemienue 3ana4 Ha 3akoH Oma J1sl ydacTka 1enu, 3akoH Jxoymns —
Jlenma, pacyer pa®OTHl M MOIIMHOCTH TOKa, MapajUIebHOE M IOCIIEI0BATEIHLHOE
COCITMHEHHE MTPOBOJHUKOB

Dopma nodgedenus umo206. KpaTKOBPEMEHHBIN TECT.

Tema 4. CBeTOBBIC SIBJICHUSA

Teopus. 3akoH MPSIMOJMHEHHOTO pacnpocTpaHeHus cBeta. OTpakeHUE CBETA.
3akoH oTpaxkeHus cmeta. [lmockoe 3epkano. [locTpoenne n3o0pakeHWil B TIOCKOM
3epkane. IIpenomiienne cBera. 3akoH mpesioMiieHUs! cBeTa. JInH3bl. DOKyC JIMH3BIL.
OnTuyeckas cwia auH3bl. [locTpoeHue mzoOpakenuit B snmH3e. Dopmyna TOHKOU
JINH3BI.

llpakmuxa. Pemenue 3aiad, MOCTPOCHUE M300paXKEHUM B TIOCKOM 3€pKajie,
JIMH3aX, Ha UCTI0JIb30BAHUE (POPMYJIIbI TOHKOM JIMH3HI.

Dopma noogeoenusi umo208. KpPaTKOBPEMEHHBIN TECT.
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MeTtoaudeckoe obdecneuenne Kypca «®@usuka B 3agavax. [Ipupoaa, nozHanue, NpakTUKa

Paznen, tema dopma 3aHATUA [Ipuemsbl 1 MeTOBI JAMaaKTH4eCKui Texauueckoe dopma
OpraHu3aluu Martepuall. OCHAIIEHUE MOABEICHUS
00pa30BaTEIHLHOTO DNEeKTPOHHbIE WUTOTOB
npoiiecca VUCTOYHUKHU
Tema 1. KomOunupoBanHnas | O0bsICHUTENBHO- 1) onopubie koHCcTeKTHI; | 1) KommbroTep, Tect
Mexanuueckoe WJUTIOCTPATHUBHBIN. 2) Tpe3eHTAIlNY; 2) [Ipe3enranrionnoe
JIBIKECHUE Uccnenosarenbckuii. | 3) nMaaKTHISCKUE 000pyI0BaHUE.
MaTepuabl
Tewma 2. TeroBsie | KomOunupoBannas | OObICHUTEIBHO- 1) onopubie koHcTekThI; | 1) KommbioTep, Tect
SIBJIICHUS WJUTIOCTPATUBHBIN. 2) Tpe3eHTalINH; 2) [Ipe3enranrionnoe
YactuuHo- 3) IMAaKTUYECKUe 0o0opyoBaHUe.
ITOMCKOBBIMN MaTepuabl
Tewma 3. Kom6unupoBanHast | O0bsICHUTENBHO- 1) onopubie koHcnekThI; | 1) KommbioTep, Tect
DNeKTpUYeCcKue WJUTFOCTPATUBHBIM. 2) Tpe3eHTalINH; 2) [Ipe3enranrionnoe
SABJICHUSA UccnenoBarenbckuii | 3) AMAaKTUYECKUE obopymoBaHue.
MaTepHuabl
Tema 4. CeroBeie | KomOunupoBanHas | OObSICHUTEIBbHO- 1) onopubie koHcekThl; | 1) KommbroTep, Nroroseiit
SIBJIICHUS WJUTIOCTPATUBHBIN. 2) Tpe3eHTalINH; 2) [Ipe3eHTanioHHoe | TECT
PenpoayKTUBHBI. 3) IUIaKTHYECKHUE o0opy0BaHUE.
HccnenoBarenbCkuil | MaTepuabl
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KYPC «®PU3UKA B 3AAAYAX. MEXAHUKA»

Kypc npenHasnadeH aisl yuamuxcst OKOHUMBIIMX 9-10 Kiaccel.

Kypc mpexacraBnsier coboit 0000IIeHHEe M CHCTEMAaTH3alUI0 3HAHUM 110
MEXaHUKEe, OPHUCHTHUPOBAH TJABHBIM 00pa3oM Ha (OPMHPOBAHHME H OTPaAOOTKY
HAaBBIKOB PEIICHUS 3a7ad 10 MEXaHHKE ITOBBIIICHHOTO W BBICOKOTO YpPOBHEU
CIIOKHOCTH.

eau Kypca:

— MOBTOpPEHHUE, O0O0OIIEeHHEe, CUCTEMAaTH3alMs W 3aKperieHue 3HaHUN
OCHOBHBIX IIOHATUN U 3aKOHOB MEXaHUKU;

— ¢dopMUpOBaHUE YMEHHUH OOBICHATh MEXAaHUYECKHE SIBJIICHUS, YUTaTh U
CTPOUTH TpadUKd CKOPOCTH, YCKOPEHHS, KOOPAMHATHI Pa3JIUYHBIX BHUOB
JIBUKCHUS;

— (GopMUpPOBAHUE YMEHUW peIIaTh BBIYUCIUTEIbHBIE, TIpadUuuecKkue Hu
JpYTHUE 3a]]a4i Ha MPUMEHEHUE OCHOBHBIX (hOPMYJT M 3aKOHOB MEXaHUKH.

3amaum Kypca:

— 0TpaboTKa aJIropuTMOB, METOJOB M TPUEMOB pELIEHUS 3aJad [0
MEXAaHHUKE;

— (opMHUpOBaHUE MPAKTUYECKHUX, UH(OOPMAIIMOHHBIX, KOMMYHHKATHUBHBIX
YMEHHUM yYalIuxcs;

— pa3BUTHE UHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEN B mpoiiecce
pelieHus 3a1ay,

— (opmMupoBaHME  MHUPOBO33PEHHUSl  Y4YAIIUXCS, ECTECTBEHHOHAYYHOU
KApTUHBI MUDA;

— O3HAaKOMJICHME C OCHOBHBIMH MPUMEHEHUSIMU (PU3MYECKUX 3aKOHOB B
MIPAKTUYECKOM JAEATEIbHOCTH YEJIOBEKA,

— pa3BUTHE UHTEpeca K (PU3MKe.

Pexxum 3aHsATHIL:

Kypc peanuzyercs B nepuo/ JIETHETO KaHUKYJISIPHOTO UHTEHCHBA!
eXKEITHEBHO (KpOME BOCKpECeHbs) 1Mo 4 y4eOHBIX Yaca B JCHb B TEUYCHHE 2-X
HEJICITb.

dopma peanu3anuu Kypca: ouHas

dopMa nNpoBeAeHUS] HTOTOBOM aTTECTALMM: UTOTOBBINA TECT.

o1



Y4ye6HO-TeMaTMUYeCKMM NNaH Kypca «Pusuka B 3agavyax. MexaHmka»

HaunmMeHnoBanue paznena, TeMbl KonuyecTtBo uacon
Teopus | IIpaktuka | Becero

Tema 1. KunemaTtuka 6 10 16
Tema 2. JluHaMuKa. 6 10 16
Tema 3. 3akOHBI COXpaHEHUS B MEXAHUKE 4 8 12
HToroBelii Tect 2 2
Hrorosoe 3ansTue 2 2
Hroro: 16 32 48

CopaepxaHue Kypca «Pusuka B 3agavyax. MexaHuka»

YpoBEeHb MNPENbSIBICHUS MaTepuaga IO3BOJAECT YYalIUMCS MOBTOPHUTH,
CUCTEMATU3UPOBATh W 3aKPENUTh 3HAHUS 10 MEXAHUKE, OBJIAJIETh METOJAMH U
npuéMaMM PELICHUST 3a/1ad TOBBIILICHHOTO W BBICOKOTO YPOBHEH CIIOKHOCTH,
MOJITOTOBUTHCA K IIKOJIBHOMY 3TaIy BCepoCCUUCKON OJIMMITUAIBI IIIKOJIBHUKOB I10
buzuke.

Yyamuecs 10J2KHBI 3HATD:

— CMBICJI TIOHATHH: OTHOCHUTEJIBHOCTh MEXAHWYECKOTO JABWKCHUA, IyTh,
MEPEMENICHHUE, CPEIHSISI CKOPOCTh, MTHOBEHHAs CKOPOCTh, YCKOpEHHE, Macca,
WHEPTHOCTh, cuJia (Cuja TSIKECTHU, CUja YOPYrocTH, cujaa TpeHus), BecC,
HEBECOMOCTb, HMMITYJIbC, WHEPIMAIbHAS W HEUHEPIUAIbHAS CUCTEMA OTCUETA,
paboTa CHIIBL, TOTEHIIMAIbHAS M KHHETHYCCKas DHEPT S,

— 3aKOHbl W NPHUHIMIIBI: 3aKOHbI HBIOTOHA, MPUHIMII OTHOCHUTEIHLHOCTH
[Manunes, 3aK0H CIIO)KEHUSI CKOPOCTEM, 3aKOH BCEMUPHOTO TATOTEHUS, 3aK0H ['yka,
3aKOH ApXHMeEa, YCIOBUE IUIABAHUS TEJ, 3aKOH COXPAHEHUSI MUMITYJIbCa, 3aKOH
COXPAHEHHUS U MIPEBPAIICHUS SHEPTUH, YCIOBUS PABHOBECHS TE;

— QITOPUTMBI PEIICHUs 3aJad 10 KUHEMATUKE, JUHAMUKE, Ha 3aKOHBI
COXPAHEHHUSI UMITYJIbCA U SHEPTHUH;

— MPaKTUYECKOE MPUMEHECHUE 3aKOHOB JBUKCHUS JIBUOKCHHE
WCKYCCTBEHHBIX CITYTHUKOB TIOJI JEMCTBHEM CHJIBI TSKECTH, OaUTMCTHYECKOE
JIBUKEHHE, PEAKTUBHOE JIBUKCHUE.
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Yuammecsi 10/ZKHbI YMETh:

— pemath 3aJa4d  Ha OIpeJejeHHe CKOPOCTH, YCKOpPEHUs, NyTH U
MEepEMEIIICHHUS TPU PA3IUYHBIX BUJAX JIBMDKCHHUSAX, CKOPOCTH M YCKOPEHHS IpHU
JIBIDKCHUHU Teja MO OKPYKHOCTH C MOCTOSHHOW IO MOJIYJII0 CKOPOCTBIO, MacChl,
CUJIbI, UMITYJIbCA, pa0OThI, MOIIIHOCTH, YHEPTUH,

— YATaTb W  CTPOUTHh  rpaduKH,  BBIPAXKAIONUE  3aBHUCUMOCTH
KMHEMAaTUYECKUX BEJIMYMH OT BPEMEHHU IMPU PABHOMEPHOM U PABHOYCKOPEHHOM
JBIKEHUSX, CHIIBI YIIPYTOCTH TIpH JiehopmaIuy;

— u300pakaTh Ha YepTeX)e IMPH pEIIeHUU 3a7ad HalpaBJieHUs BEKTOPOB
CKOPOCTH, YCKOPEHHUS, CUJIbI, UMITYJIbCA TEa,;

— pacCuMThIBaTb TOPMO3HOM TIyTh, CHJIBI, JICHMCTBYIOIIME Ha TEJO,
JBIDKYIIIEECS] C YCKOPEHUEM, OMPENeNaTh CKOPOCTb pPaKeThl, MCIOJIb30BATh
KJIACCUYECKAM 3aKOH CJIOXEHHSI CKOpPOCTEW, a Takke 3akoHbl HbIOTOHa,
BCEMUPHOTO TATOTEHUS, COXPAHCHUS UMITYJIbCA, SHEPTHUHU.

dopmMbl 3aHATHI, UCTTIOJIB3yEeMbI€ MTPU U3YUYCHHUH JJAHHOTO Kypca!
— (ponTanbHas;

—  WHAWBHUIyaJIbHAS,

— TpYIIoBasi;

— KOHTpPOJIbHAS.

Tema 1. Kunemaruka

Teopua. Mexannueckoe JBHKEHUE. OTHOCUTENBHOCTH MEXAHUYECKOTO
nerxkennsd. Cucrema otcdera.  MarepuanpHas TOYKa, €€ paguyc-BEKTOD,
TPAEKTOpHUs, MEPEMELICHUE. CKOpOCTh MaTepHaIbHOM TOYKH, CJOKEHUE
CKOPOCTEN. YCKOpEHHE MAaTepUalibHOW TOUYKM. PaBHOMEpHOE MPAMOJIMHENHOE
nBukeHue. PaBHOyckopeHHOe MpsiMOJuHeHoe ABMkeHue. CBOOOIHOE MajaeHue.
VYckopenue cBoOoAHOrO najeHus. [IBukeHue Tenna, OpOIIEHHOTO MO YIJIOM o K
TOPU30HTY. JIBHJKEHUE TOYKMU 10 OKPYXKHOCTU. YTJIOBAs U JIMHEWHAs CKOPOCTH
Toukd. LleHTpocTpemuTenbHoe yckopenue Touku. TBepaoe teno. [loctynarensHoe
Y BpalllaTeJIbHOE JBUKEHHUE TBEPAOTO TENA.

Ilpakmuka. Pemenue rpaduuecknx, KaueCTBEHHBIX W PacUETHBIX 3a/ad Ha
OOBSICHEHHE MEXaHUUYECKHUX SBJICHMH, pacueT KUHEMAaTHUeCKUX BEJIWYUH, Ha
npuMeHeHre GopMyJl KHHEMATHUKH.

Tema 2. /[lunamuka
Teopusa. WuepumanbHble cucTembl otcuera. llepBeii 3akoH HbroToHa.
[Tpunnun otHocuTenbHOCTH ["anunesi. Macca tena. [lnotHocTs BemectBa. Cuna.
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[TpuHumn cynepno3unuu cui. 3akoHbl HproTOHA. 3aKOH BCEMUPHOTO TATOTEHUS
Cuna TsKecTH. 3aBUCUMOCTb CHJIBI TSKECTH OT BBICOTHI h HaJ MOBEPXHOCTHIO
IUIaHeThl. JIBM)KeHHE HEOECHBIX TeNl M UX HCKYCCTBEHHBIX CIYTHHKOB. [lepBas
KocMuueckas ckopoctb. Cuna ynpyroct. 3akoH ['yka. Cuna tpenus. Cyxoe
Tperne. Cuna TpeHus ckoibxkeHus. Cuna tpenus nokos. Kosdduuuent tpenus.
JlaBiieHre. MOMEHT CHJIBI OTHOCUTEIBHO OCH BpAIICHMS. Y CIIOBHS PaBHOBECHUS
tBepaoro tena B MCO. 3akon Ilackans. I'mppocrtatnueckoe aaBieHHE. 3aKOH
Apxumena. Y ciaoBue MIaBaHUs Tell.

Ilpakxmuxka. Pemenue rpaguuecknx, KaueCTBEHHBIX M PacUETHBIX 3a/a4 Ha
OOBSICHEHHE MEXaHUUYECKUX SIBJICHUM, pacueT BEJIMYMH, Ha IMPUMEHEHHUE 3aKOHOB
Herorona, [lackans, Apxumena, GpopmMyi KHHEMATHKHU, TUHAMUKU, CTATUKH.

Tema 3. 3aK0HBI COXpaHEHUS B MEXAHUKE

Teopus. Umnynec Tena. HWmnynbc cuctemsl Ten. Ummynbse cumibl. 3aKoH
coxpaHeHusi umnyibca. Pabota cunbl. MonHocTh cwiibl. KuHetudeckasi sHeprust
MaTepuaibHOW TOYKU. TeopemMa O KUHETHYEeCKOM H3Heprud. lloTeHnumanbHas
sHeprus. [loTeHuManbHasi »SHEprus Tejla B OJHOPOAHOM TIOJNE  TSKECTH.
[ToTenmuanbHas dHEPrust yrnpyro neGopMUpPOBAHHOTO Tejia. 3aKOH M3MEHEHHsS U
COXPAHEHUSI MEXaHUYECKON YHEPTUHU.

IIpakmuka. Pemenue rpapuyeckux, KaueCTBEHHBIX M PACUYETHBIX 3a/ay Ha
OOBSCHEHHE MEXaHWYECKUX SIBJICHUM, pacueT BEJIUYUH, Ha MPUMEHEHHE 3aKOHOB
COXPaHEHMS UMITYJIbCA U DHEPTUU.

dopma noodgedeHus UMo208: KOHTPOJIbHAs padoTa.
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MeTtoaudeckoe odecneueHne Kypca «®@u3uka B 3axadax. MexaHnuka

Paznen, rema dopma 3aHATUA [Ipuemsbl 1 METOBI JAnaKTHYeCKun Texanueckoe dopma
OpraHu3aluu Matepual. DIEKTPOHHbIE OCHAIIEHUE MOABEICHUS
00pa30BaTEIHLHOTO HMCTOYHUKHU UTOTOB
npoiecca
Tema 1. KomOunupoBanHnasi | O0bsSICHUTEIBHO- 1) Onopusie koHcekThl;| 1) [Ipoekumronnoe | KonTposbHas
Kunematuka WJUTIOCTPATHUBHBIN. 2) IIpe3enTanumy; o0opy0BaHUE. pabora
YactuuHo- 3) Buneo ypoxu; 2) Kommbtrorep.
MO CKOBBIN. 4) TecThl.
HccnenoBarenbckuit
Tewma 2. KomOunupoBanHnasi | O0bsSICHUTEIBHO- 1) Onopusie koHcnekThl;| 1) [Ipoekumronnoe | KonTposbHas
Junamuka WJUTEOCTPATUBHBIM. 2) IIpesenTanumy; o0opy0BaHUE. pabora
Uccnenosarenbckuid. | 3) Buneo ypoku; 2) KommbroTep.
4) Tectsl.
Tewma 3. 3akoHbI KomOunupoBanHnast | O0bsSCHUTEIHHO- 1) Onopusie koHcekThl;| 1) [Ipoeknuronnoe | KonTposbHas
COXpaHEHHUS B WJUTFOCTPATUBHBIM. 2) IIpe3enTanuu; o0opy0BaHUE. pabora
MEXaHUKe UccnenoBarenbckuii | 3) Buneo ypoku; 2) KommbroTep.
4) Tectsl.
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KYPC «PU3UKA B 3AOAYAX. MOJIEKYNIAPHAA ®U3UKA U
ANEKTPOANHAMUKAN»

JlaHHBIM KypC INpeaHa3sHayeH il ydammxcs, okoHumBmmx 10 xiacc. Kypce
npecTaBiIsieT co0oi 0000IIeHHe M CHCTEMAaTH3alMI0 3HAHUM MO MOJIEKYJSIPHOM
¢usnKe M NEKTPOJUHAMHUKE, OPUEHTUPOBAH TJIaBHBIM 00pa3oM Ha (OpMHPOBaHUE
HABBIKOB PELICHU 3aj[ay MOBBIIIEHHOTO W BBICOKOTO YPOBHS CIIOXHOCTH. B Kypce
paccmarpuBaroTcs TEMBI: «MoneKyIsIpHO-KHUHETHYECKAsI TEOPUSI»,
«TepmoguHamuKay, « QNEKTPUUYECKOE M0JIE», «3aKOHBI IIOCTOSTHHOTO TOKa».

Hesn kypea:

— MOBTOPEHUE U 3aKPEIUICHHE 3HAHUW OCHOBHBIX IOHATUH W 3aKOHOB
MOJIEKYJIIPHOIN (PU3HUKU U 3JIEKTPOAMHAMUKH;

— (opMHpOBaHUE YMEHUIN OOBSACHATH TEIJIOBBIE U AJIEKTPUUECKUE SBJICHNUS;

— (opmMupoBaHUE YMEHUH pellaTh BBIUUCIUTEIbHBIE, TpadUuecKue u Apyrue
3aJjaud Ha MPUMEHEHHE OCHOBHBIX (POPMYJT M 3aKOHOB MOJIEKYJSIPHOM (U3HKU U
IIEKTPOJUHAMUKH.

3agaum Kypca:

— oTpabOTKa aJrOpUTMOB, METOJOB W TIPUEMOB pEIICHUS 3aaad  II0
MOJICKYJIIPHOM (PU3HUKE U DJIEKTPOTMHAMUKE;

— pa3BUTHE WHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEM B mpolecce
pelieHus 3a/1ad4;

— (opMHUpPOBAHHNE MHPOBO33PECHUS yUaIUXCsl, €CTECTBEHHOHAYUYHON KapTUHBI
MUpa,

— O3HAaKOMJICHME C OCHOBHBIMH TIPUMCHCHHSAMHU (PU3NYCCKUX 3aKOHOB B
MIPAKTUYCCKOMN JACATCIBHOCTH YEIIOBEKA,;

— 0000111eHNE U CHCTEMAaTH3allNsI HMEIOITNXCS 3HAHUM;

— pa3BUTHE UHTEpEca K (PU3HKE.

Pexum 3aHATH:
Kypc peannsyercst B epuoJi JIETHEIO KaHUKYJISIPHOTO MHTEHCUBA €KEIHEBHO
(kpoMe BOCKpeceHbs1) 10 4 y4eOHbIX Yaca B IEHb B T€UEHUE 2-X HEECIb.

dopma peanu3anuu Kypca: ouHas

dopMa NpoBeAeHUS] HTOTOBOM aTTECTALMM: UTOTOBBINA TECT.
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Y4yeOHO-TEMaTUYECKUM NJIaH Kypca
«Pusuka B 3agavax. MonekynsipHasa ¢pusmnka n anekTpognHaMmmka»

Ne | HaumeHnoBanue paznena, TeMbl KonuyectBo yacon
Teopus | IIpaktuka | Becero

Paznen 1. Monekynspras gusnka 12 12 24

1 | Tema 1.1. MosieKyasipHO-KUHETHYECKAs 6 6 12
TEOpHs

2 | Tema 1.2. Tepmoaunamuka 6 6 12
Paznen 2. DnexTpoauHaMuka 12 12 24

3 | Tema 2.1. DnexkTpuueckoe moiie 6 6 12

4 | Tema 2.2. 3aKOHBI IOCTOSTHHOTO TOKA 6 6 12

Hroro: 24 24 48

CopepxaHue Kypca «Pusuka B 3agadvyax. MonekynsipHaa pusumka
W aneKTpoaAuHaMMuKa»

YpoBeHb NpENbsABICHHUS MaTepuajga IO3BOJSET YYalluMCS IOBTOPHUTS,
CUCTEMATU3UPOBATh U 3aKpenuTh 3HAaHUSA [0 MOJEKYJIApHOU (Qu3uke u
JIEKTPOJAMHAMUKE, OBJIAJIETh METOAAMU U MPUEMAMHU PELICHUS 3a/1a4 IMOBBIIIEHHOTO
U BBICOKOIO YpPOBHEH CIIO)KHOCTH, TMOATOTOBUTHCA K IIKOJBHOMY 3Tamy
Bcepoccuiickoii oJIMMIMaibl MKOJbHUKOB MO (PU3KKE.

Yyamuecst 10/KHbI 3HATD:

— CMBICJI TIOHSTUN: TEIJIOBOE JBUKEHHUE YACTHULL, MACCHl U Pa3MEPbl MOJIEKYII,
UJCATbHBIA Ta3; W30TEPMHUYECKUN, W30XOPHBIM, W300apHbI U aguabaTHBIN
MpOIIECChl, Temmeparypa (Mepa CpelHEeW KHUHETUYECKON SHEPruu MOJIEKyN);
HEOOPATUMOCTh TEIUIOBBIX IPOIIECCOB; HACHIIICHHBIC W HEHACHIIICHHBIC TapPHI;
BJI&YKHOCTb BO31yXa, DJEKTPUUECKUU 3apsif], JIEKTPUUYECKOE I0JIE, HANPIKEHHOCTb
AIEKTPUYECKOTO TOJII, PAa3sHOCTh NOTEHUMAJIOB, HAIPSIKEHUE, DIEKTPOEMKOCTD,
JIUAJIEKTPAYECKas POHULIAEMOCTb, CTOpOHHUE critbl U D/C.

— 3aKOHbI W (DOPMYJIBI: OCHOBHOE YPAaBHEHHE MOJICKYJISIPHO-KUHETHUYECKOU
Teopun, ypaBHeHHe MenaeneeBa-Knanepona, cBs3p MeEXIy NapaMeTpaMu
COCTOSIHMS Ta3a B U30MPOLIECCAX, NEPBbIM U BTOPOU 3aKOHBI TEPMOAMHAMUKH, 3aKOH
KynoHa, 3aKk0H coXpaHeHUs dJIEKTPUUECKOr0 3apsAaa, 3aKkoH Oma Uil yJacTKa LEeNH U
MIOJIHOM IIEMH.
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Y4yammecs: 10/KHbI YMETh:

— pelaTrh 3aJadyd Ha pacyeT KOJIMYeCTBa BEUIECTBA, MOJLSIPHOM MaccChl C
UCIIOJIb30BAHUEM OCHOBHOTO YPABHEHUS MOJIEKYJISIPHO-KUHETHYECKOM TEOPUH Ta30B,
ypaBHeHus1 Menneneesa-Kianeipona, CBsS3M CpelHEH KHHETUYECKOM OSHEPIuH
Xa0TUYECKOrO0  JBWIKEHHMST  MOJIEKYJI W TEMIEpaTypbl, IIEpBOIO  3aKOHaA
TEPMOJMHAMHUKH, pabOTHI raza B u306apHoM mporuecce, K[/l TernnoBbIx gBurareneii,

— YUTaTh U CTPOUTH IPaPUKU 3aBUCUMOCTU MEKYy OCHOBHBIMU MapaMeTpamu
COCTOSIHMSI Ta3a; BRIUUCIISITh padOTy C IOMOIIBIO TpaduKa 3aBUCUMOCTHU JaBJICHUS OT
o0bema;

— pelarh 3aJayd Ha 3aKOH COXPAaHEHMUSA OJIIEKTPUYECKOIO 3apsia, 3aKOH
Kynona, 3akoHpl OMa 1 ydacTKa W IIOJIHOW LIENH; HA JBUKEHUE U PABHOBECHE
3apSDKEHHBIX YaCTHIl B JJIEKTPUYECKOM II0JIe; HAa pacyeT HaNpsHKEHHOCTH,
HaIpsHKEHUS, 3JEKTPOEMKOCTH, padOThl 3JIEKTPUYECKOro TmoiiA, 3akoH Jxoyns-
Jlenna.

dopmMbl 3aHATHI, UCTTIOJIb3yEeMbI€ ITPU U3YUYEHUH JJAHHOTO Kypca!
— (¢poHTanbHAasL;

— WHJIWBUIYyaJbHAS;

— TpymnmoBas;

— KOHTPOJbHAs

Pa3znen 1. MonekynsipHas ¢usuka

Tema 1.1. MonexkynsipHO-KUHETUYECKAS] TEOPHS

Teopus. Mopenu CTpOEHHMS Ta30B, XUAKOCTEM W TBEPABIX Teil. Moueinb
uneanbHoro raza B MKT. CBsa3p Mexay JaBJICHUEM M CpPEIHEW KHUHETHYECKOMU
DHEPrUeW IMOCTYIATEIbHOTO TEIUIOBOTO JABHXKEHUS MOJIEKYJI HUICAIBHOTO Trasa
(ocnoBHOe ypaBHeHue MKT). Cs3p Temneparypsl ra3a co CpeHel KMHEeTHYECKOU
SHEPrUe TMOCTYNATEJIBHOIO TEIUIOBOTO JIBUKEHHUSI €ro 4YacTUll. Y PaBHEHHUE
MenneneeBa—Knaneiipona. M3omporeccel B pa3pexkeHHOM raze. ['paduueckoe
npeAcTaBiieHne u3omnpoleccoB Ha pV-, pT- u VT-auarpammax Beipaxkenue s
BHYTPEHHEW SHEPrud OJHOATOMHOTO WJeaJbHOro rasza. 3akoH JlanbToHa st
JIaBJICHUSI CMECH Pa3peKEHHBIX Ta30B. HachlllleHHbIE W HEHACHIILICHHBIE IIApPHI.
Bnaxxnocts Bo3ayxa. OTHOCUTENbHAS BIAKHOCTb.

Ilpakmuxa. PemieHrue KadyeCTBEHHBIX, IpaMUeCKUX M PACUETHBIX 3ajJad Ha
OOBSCHEHHE MOJIEKYJSIPHBIX SIBJICHUH, pacyeT BEIUYHH, HA MPUMEHEHHE 3aKOHOB
MOJIEKYJIIPHOM (PUBUKHU.

Dopma noogeoenust umo208: TeCT.
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Tema 1.2. Tepmonunamuka

Teopus. TennoBoe paBHOBECHE U TeMIlepaTypa. BHyTpeHHsIs1 SHEprusi.

KonuyecTBo TeroTel. Y aelbHas TEIUIOEMKOCTh BEIIECTBA. Y JebHAas TEIioTa
napooOpazoBaHusl. YJelbHas TEIJIOTa IUIABJICHMS. YJeNbHAs TEIJIOTa CTOPaHMs
TOIUUIMBA. YpaBHEHUE TEIUIOBOro Oanmanca. Pabora B TepmoanHamuke. Boruucnenue
paboTel To Tpaduky mporecca Ha pV-auarpamme. [lepBpiii 3aKOH TEPMOIUHAMUKH.
[Tpunnunsl gevictus TeroBbix MamnH. KIIJ. Makcumansnoe 3nauenue KII/I.

Ilpakmuka. PemeHne KadeCTBEHHBIX, TpaUUeCKUX W PacUYCTHHIX 3a7ad Ha
OOBSCHEHHE TEPMOJAMHAMUYECKUX SIBIICHUM, pacyeT BEIWYUH, Ha MPUMEHEHHUE
3aKOHOB TEPMOANHAMUKHU.

Dopma noogeoerUss UMmo208. TeCT.

Paznes OnexrpoanHaMuka

Tema 3. DnekTpruyeckoe moie

Teopus. Dnextpuzanysi Tel U €€ MPOSIBICHUA. DJNEKTpUYECKUU 3apsa. [[Ba
BUJIA 3apsAla. OJEMEHTAPHBIA  SJEKTPUYECKUW 3apsld. 3aKOH COXpAHEHUS
ANEKTPUYECKOro 3apsiaa. 3akoH KynoHa. OJEKTpUYECKOE MOJIe, €ro JIEMCTBUE Ha
ANEKTpUYecKue 3apsapl. Hanpssk€HHOCTH anekTpuyeckoro mnoss. [lose TtoyeyHoro
3apsaa, OJHOPOAHOE NoJie. [I0TeHIManbHOCTh ANEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTH
MOTCHIMAJIOB M HamnpsbkeHue.  lloTeHnmanbHass ~— sHeprust  3apsga B
anekTpoctaTuueckoM Tnone. [loreHuman snekTpoctatnueckoro moia. CBs3b
HaNpsDKEHHOCTU MOJII W PAa3HOCTM MNOTEHUMANoB. lIpuHIMN cyneprno3uuuu
aNeKTpudeckux nosier. [IpoBomHUKHM B 3nekTpocTaTrueckoM motie. KonaeHncarop.
DONEeKTPOEMKOCTh  KOHAEHCATOpa. IJEKTPOEMKOCTh IJIOCKOTO  KOHJEHCATOpa.
[locnegoBaTenbHOE W MAapajUIeIbHOE COEIMHEHUE KOHJIEHCATOPOB. OHEPIus
3apsKEHHOT0 KOHAEHCATOPA.

Ilpakmuxa. PemieHrue KadyeCTBEHHBIX, IpaMUeCKUX M PACUETHBIX 3ajJad Ha
OOBSICHEHHE DJICKTPOCTATUYECKUX SIBJICHHM, pacyeT BEJIWYMH, Ha MPUMEHEHUE
3akoHa KynoHa, hopmyl1 2J1€KTpOCTaTUKH.

Dopma noogedenus umo2o8s. TecT.

Tema 4. 3aK0HBI MOCTOSHHOTO TOKA

Teopusi. Cuna Ttoka. IlocTOSIHHBIM TOK. YCIOBHS  CYLIECTBOBaHHUS
anektpudyeckoro Ttoka. Hampsokenwe n OJIC. 3akon Oma i ydacTka LEMH.
DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTb COINPOTUBIICHHUS OJHOPOIHOTO
MIPOBOJAHUKA OT €ro JJIMHBI M CEUYECHMS. YAEIbHOE CONPOTHUBIICHUE BEILIECTBA.
Hcrounnku Toka. /IC u BHyTpeHHEE CONPOTUBIIEHNE UCTOYHMKA TOKa. 3aKkoH OMa
JUIS1 TIOJTHOM (3aMKHYTOM) 3JIeKTprueckol nenu. [lapanienbHoe U mocie0BaTeibHOe
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COeMHEHHE MPOBOIHUKOB. PaboTa snexTpuyeckoro Toka. 3akoH Jlxoyns — Jlenna.
MoOITHOCTS.

IIpakmuka. PenieHne KayeCTBEHHBIX, I'paUUecKUX M pacyeTHBIX 3aj]ad Ha
OOBSICHEHUE DJICKTPUYECKUX SBJICHUM, pacueT BEIWYHH, HA NMPUMEHEHHE 3aKOHOB
ITIOCTOSTHHOT'O TOKA.

Dopma noogedenust umo208. UTOTOBBIN TECT.
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MeToaundeckoe odecrieuenne Kypca «®@usmnka B 3agadyax. MoJjiekyJasipHasi pU3UKa U 3JIeKTPOAMHAMMUKA)

Pa3nen, rema dopma 3aHATUA ITpuemsbl 1 METOIBI JAnaKTHYeCKui Texaunueckoe dopma
OpraHU3aIHH MaTepHal. OCHAIIICHUE MTO/IBE/ICHUS
o0pa3oBaTeILHOTO DNeKTpOHHBIC UTOTOB
nporecca HUCTOYHUKHU
Tema 1. KomMOunupoBanHnas | O0bsICHUTEIBHO- 1) Onopubie KoHCTeKTsI; | 1) [TpoekimonHoe Tecr.
MounekynsipHo- WJUTIOCTPATUBHBIN. 2) Ipe3enTanuu; o0opyI0BaHUE.
KUHETUYECKas Yactuuno- 3) Bugaeo ypoku; 2) Kommbrotep.
TEOpUs TTOUCKOBBIM. 4) TecTsl.
HUccnenoBaTensckuin
Tewma 2. KomOunupoBanHast | O0bsICHUTEIHHO- 1) Onopubie KoHCTeKThI; | 1) [TpoekimonHoe Tecr.
Tepmoaunamuka. WJUTIOCTPATUBHBIN. 2) Ipe3enTanuu; o0opy0BaHUE.
Uccnenosarenbckuii. | 3) Buneo ypoku; 2) Kommbrotep.
4) TecTsl.
Tewma 3. KomOunupoBanHnas | O0bsICHUTEIHHO- 1) Onopubie KoHcmekTsI; | 1) [TpoekimonHoe Tecr.
DIIeKTpHUUYECKOe WUJUTIOCTPATUBHBIM. 2) Ipe3eHTanuu; obopymoBaHue.
ToJie. HccnenoBarenbckuii | 3) Bugeo ypoku; 2) Kommbrotep.
4) TecThl.
Tema 4. 3aKoHBI KomOunupoBanHnas | O0bsICHUTETHHO- 1) Onopubie KoHcmekTs; | 1) [TpoekimonHoe Tecr.
MOCTOSTHHOTO TOKa WJUTIOCTPATUBHBIM. 2) Ilpe3enTanuu; o0opy0oBaHUE.
Uccnenosarenbckuii | 3) Buneo ypoku; 2) Komrbrorep.
4) TecTsl.
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KYPC «®U3UKA 7-8»

Kypc nmpeanaznayen juisi yyanmxcsi 8-X KJIacCOB, YBIEKAIOMIMXCS (GUBHKON U
KENaIUX U3ydath PU3uKy Ha yriayOneHHoM ypoBHE. Kypc MOXHO HauaTh M3y4aThb
U ¢ 7 KJlacca, a Tak)Ke MCIO0JIb30BaTh MpU MOATOTOBKE yuamuxcsa 9 kimaccoB k OI'D 3a
KypPC OCHOBHOM IIKOJIBI.

Kypc nocsimier n3ydeHuo Gu3NYECKuX SBICHUN: MEXaHUYECKUX, TEIIOBBIX,
AIEKTPOMArHUTHBIX, CBETOBBIX.

Kypc 3HakoMuUT y4ammxcsi ¢ METOAAMU HAYYHOT'O MO3HAHUS OKPYKAIOIIETO
MUpa, Pa3IMYHBIMU (PU3UYECKUMHU SIBICHUSIMHU, TEXHUYECKUMU YCTPONUCTBAMHU, C UX
MPUHIUIIOM JNEUCTBUSL W MpPaKTUYECKUM  mpuMeHeHueM.  Dopmupyet
NIEPBOHAYAJIbHBIE MPEACTABICHUS O HAYYHOM KApTUHE MHUpPA, METOJaX HAYYHOIrO
no3HaHusa. PopMHUPYET HABBIKU pelIeHUs (PU3NYECKUX 3a/1a4.

Ieau kypca:

— J1aTh TPEJCTABICHUS O pPa3IUYHBIX (DU3MUYECKUX SIBJICHUSAX, BEIUUYMHAX,
XapaKTEPU3YIOIINX ITU SIBJICHUS; 3aKOHAX, KOTOPBIM OHH MOJYUHSIOTCS;

— crnocoOCTBOBaTh (POPMHUPOBAHUIO TPEACTABICHUN O (U3MUECKOW KapTHUHE
MHpa, O3HAKOMHTH YUaIIUXCs ¢ METOJaMH HAyYHOTO TTO3HAHUS MTPUPO/IBI.

3agaum Kypca:

— (opMHUpOBaTH yMEHHUS TPOBOJUTH HAONIOACHUS TPHUPOAHBIX SBICHUH,
OMKCHIBATh U 0000MIATH PE3yIbTaThl HAOIIOACHUMN, MPUMEHSTh MMOJYyYEHHbIE 3HAHUS
JUIsT OOBSICHEHUSI Pa3HOOOPa3HbIX MPHUPOAHBIX SIBJICHUN M MPOIIECCOB, MPHUHIIUIIOB
JEUCTBUS BAXKHEUIIIUX TEXHUUECKUX YCTPONCTB, I perieHus: GU3NIecKuX 3a/1a4;

— CnocoOCTBOBAaTh PAa3BUTHIO TO3HABATENIBHBIX HMHTEPECOB, MBIIUICHUS
WHTEJJICKTYaJIbHBIX M TBOPYECKHUX  CIOCOOHOCTEHM, CaMOCTOSATEIBHOCTH B
MPUOOPETCHUM HOBBIX 3HAHUW MpU pelIeHUH (U3NYECKUX 3a7a4 W BBIMOJHEHUU
OKCIIEPUMEHTAJLHBIX ~ HUCCIEOBAaHUN C  HWCIOJB30BaHUEM  HWH(POPMAIIMOHHBIX
TEXHOJIOTHH,

— (opMHUpPOBATH YMEHUS PEIIATh 3a/1a4l TOBBIIIEHHOTO YPOBHS CII0KHOCTH.

Pesxkum 3aHsATHIL:
B Tedenue ydyeOHOro roja: OJuH pa3 B HEJENIO MO 2 y4eOHBIX Yaca; WU IO

WHUBUyaJIbHOMY IUIaHy (HanpuMep, MHTEHCUBHO B TEUEHHE MECSIIA).

dopMa peau3anMu Kypca: 3a049Hast
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dopMa nNpoBeAeHUS] HTOTOBOM aTTECTALMM . UTOTOBBINA TECT.

Y4yeOHO-TeMaTU4ECKUM NJiaH Kypca «Pusunka 7-8»

Ne | HaumeHoBaHUe pasjena, TEMBbI KonmuaecTBo yacos
Teopus | [Ipaktuka | Becero

1 | Tema 1. MexaHuuecKkue sIBJICHUS 10 16 26
2 | Tema 2. TeruioBbIie SIBICHUS 8 12 20
3 | Tema 3. DneKkTprUUYECKUE SBICHUS 6 10 16
4 | Tema 4. CBETOBBIC SIBICHUS 4 4 8
5 | UTorosslii Tect 2 2

Hroro: 28 44 72

CopepxaHue Kypca «®usuka 7-8»

YpoBeHb NPEIbSIBICHUS MaTepuaia I03BOJIICT ydaluMcs chOpPMUPOBATH
NPEJICTaBICHUS O PAa3IMYHBIX (PU3NYCCKUX SBJICHHUSAX, OBJAJACTh METOJAMH M
npuéMaMH pPEIICHUS 3a1ad, MOBTOPUTh M CHCTEMATH3UPOBATh MPU IMOATOTOBKE K
OI'D no dusuke.

Y4yammecs: 1015KHbI 3HATD:

— NPUPOIY TEIUIOBBIX, SJEKTPUUECKUX, MATHUTHBIX U CBETOBBIX SIBJICHUI;

— NOHATHA: MaTepualbHasg TOYKA, OTHOCUTEIBHOCTH MEXaHHYECKOTO
NBW)KCHUS, MYyTh, IIEPEMEIICHUE, CPEOHSAs CKOPOCTh, YCKOPEHWE, WHEpLus,
WHEPTHOCTb, Macca, INIOTHOCTh, CHJIa (Cula TSXKECTH, CUJla YIIPYTrOCTH, CHJIa TPEHUS),
IJIEY0 CUJIbI, MOMEHT CHWJIbI, JIaBJIeHHWE, padoTa, MOIIHOCTb, YHEPTUs, BHYTPEHHSS
DHEPrus, TEMIEpParypa, KOJIHMYECTBO  TEIUIOTHI, YAEJIbHAs  TEIJIOEMKOCTb,
DIIEKTPUYECKUHN 3apsill, CWIA DJIEKTPUYECKOrO TOKa, JJIEKTPUUYECKOE HANPsKEHUE,
AIIEKTPUYECKOE COMPOTHUBIIEHUE, paboTa M MOIIHOCTh DJEKTPHUUECKOrO TOKa,
(hOKYCHOE PacCTOSIHUE JINH3BI;.

— cMbIch (PU3UYECKUX 3aKOHOB: CIOXKeHUs ckopoctel, [lackans, Apxumena,
['yka, coxpaHeHMs W TPEBPAILLCHHUS DHEPTUM; YCIOBHUS PABHOBECHUS TEJl, YCIIOBHS
IUIaBaHUsA TeJ; 3aKOH COXPAaHEHHUs DHEPIMM B TEIUIOBBIX Ipoleccax, 3akoH Oma i
y4acTKa DJIEKTPUYECKOM IenH, 3akoH Jxoyisa-JIeHnma, 3akOoH NOpPSIMOJMHENHOIO
pacIpOCTPaHEHUS CBETA, 3AKOHBI OTPAKEHHUSI U IIPEJIOMIICHHUSI CBETA.
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Yuammecsi 10/ZKHbI YMETh:

— OIMKCHIBATH U OOBICHATH u3nueckue siiaeHus: Auddysuro, ucnapeHue,

KOHJICHCAIMIO,  IUIaBJICHUE,  KPUCTAUIM3AIMIO,  DJIEKTPU3AlUI0  Tel,
B3aMMOJICUCTBHE JIEKTPUUECKUX 3aPSI0B, OTPAKEHHE U MPEJIOMIICHUE CBETA;

— pemaTh 3aJa4i Ha MPUMEHECHUE U3yUEHHBIX (PHU3NYECKUX 3aKOHOB;

— CTPOUTH U300paKEHUS B IJIOCKOM 3€pKaje, COOUparoNIeil U paccenBaromieit
JIMH3AaX;

— YUTaTh U CTPOUTHh TpadUKUW U BBISIBIATH HAa MX OCHOBE HSMITUPUUYECKUE
3aBUCUMOCTH: TEMIIepaTypbl Tejda OT BPEMEHU WIM TEPEeIaHHOIO KOJIMYECTBA
TEIUIOTHI, CHJIBI TOKA OT HAIPSKEHUS HA y4acTKE LEIH;

— BbIpaXaTh pPE3yJIbTaThl PAacue€TOB B €IMHUIAX MEXIYHapOIHON CUCTEMBI
(CH);

— TPUBOIUTH MPUMEPHI MPAKTUUYECKOT0 UCTI0JIb30BaHUS (PU3UUECKUX 3HAHUU O
MEXaHUYECKHUX, TETUIOBBIX, AIEKTPUUECKUX U CBETOBBIX SIBJICHUSX;

— OCYILIECTBJISITh  CaMOCTOATENIbHBIM MOUCK HH(POPMAIUU  €CTECTBEHHO
HAyYHOTO COJICP)KAHUsS, HCIOJIb3ys pa3InyHble HMCTOYHUKU (yueOHbIE TEKCTHI,
CIIPABOYHBIE U HAYYHO-TIOMYJISIpHBIE U3JaHus, pecypchl UHTepHeTa), ee 00paboTKy u
MPEACTaBICHUE B pa3IWyHbIX (opmax (CIOBECHOW, € TOMOIIBIO TpaduUKoOB,
MaTeMaTHYECKUX CUMBOJIOB, PUCYHKOB, CXEM).

®opMbl 3aHATHIA, HCTIOIb3yEMbIE TIPU U3yUYEHUH TAHHOTO Kypca!
— (poHTaNbHAaS;

— WHAWBHIyaJbHAS,

— TpYyIIOBas;

— KOHTPOJIbHAS.

Tema 1. Mexanudeckue siBJICHUS

Teopus. ®Ousundeckue sBiaeHUA. Mertoasl u3ydeHusi ¢usuku. CTpoeHUE
BEIIECTBA. ATperaTHbIC COCTOSIHUA BEIIECTBA.

Mexannueckoe  asmxkeHue.  Tpaekropusa. Ilyre.  PaBHOMepHOE M
HepaBHOMEpHoe JnBmxkeHue. CkopocTh. CpeaHss CKOpOCTb. YckopeHnue. Mueprus.
['padmiku 3aBUCUMOCTH ITyTH U CKOPOCTU OT BPEMEHHU.

B3aumoneiicteue ten. MueptHocTh. Cuna. PaBHomelctByromas. CroxkeHue
cuil. Bugel cun. Cuna tsixectu. Cuna ynpyroctu. Cusia TpeHHUS.

JaBnenue. JlaBneHuwe TBepAbIX Teu. JlaBIeHWE XKUIKOCTEW M Tra3oB. 3aKOH
[Tackains. Coob1iaronuecs: CoOCybl.

JleficTBUE KMAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJI0. ApXHME0Ba CUJA.
[InaBanue Tem.
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Pabora. Momnocts. Oueprus. KIIJ[. ITlorennuanbHass U KUHETHYECKas
9HEprus. 3aKOH COXpaHeHHs sHepruu. [IpocTeie MexaHU3MBI. Y CIOBHS paBHOBECHUS
pbiuara. MOMEHT CHUJIBI.

IIpakmuxka. Peuienue 3a7a4 Ha pacyeT MyTH, CKOPOCTHU, BPEMEHU JBHUXKEHUS.
N3mepenne macchl Tenna, 00beMa, MI0THOCTH.

@opma noosedenusi umo2og. TPOBEPOUYHBbIE PaOOThI, KOHTpPOJIbHAs padoTa,
TEMATUYECKHM TECT.

Tema 2. TeroBbie SBICHUS

Teopus. TennoBoe nBwxeHue. BuyrtpenHsss 3Heprus. CrocoObl M3MEHEHUS
BHYTpEHHEW »sHepruu. Buasl temmonepenaun. KomnuecTBO TemioTel. 3akoH
COXpPaHEHMs U TNpeBpalleHus dHeprur. [lepBelii 3aKOH TEpMOAMHAMUKH. TeruioBbIe
neuratenu. KIIJ[ tennoBeix asurarenei. Pacuer konmdecTBa TEIUIOTHI Pa3JIMYHBIX
TEIUIOBBIX mporeccoB. CropaHue TOIIMBA. I3MEHEHHE arperatHbiX COCTOSHUM
BemiecTBa. [1naBnenue u kpucramum3zanus. Konaencanus u napooOpa3oBaHue.

Ilpaxmuxa. Pemienue 3a1a4 Ha pacyeT KOJWYECTBA TEILIOTHI IPU PaA3JIMYHBIX
BUJIAX TeIUIoNepeaaun, BiIaXHOCTH Bo3ayxa. KIIJ, Ha npuMeHeHue 3aKoHa
COXPAaHEHHUsI SHEPIUU ISl TEIUIOBBIX IPOLIECCOB.

Dopma noosedenusi umocog. TPOBEPOUYHBbIE PabOThI, KOHTpPOJIbHAs padoTa,
TEMaTUYECKUI TECT.

Tema 3. DnekTpUYECKUE SIBICHUS

Teopus. DNEKTpUYECKHE SIBICHUSA. OJEKTpU3ALUA. ODIEKTPUUECKOE IIOJIE.
Onektpuueckul  3apsifa. IlocTOAHHBIN 3JeKTpUuUecKU TOK. JleMcTBHS — ToOKa.
Onektpuueckas uenb. Cuna toka. Hanpspkenue. Conporusnenue 3akon Oma aiis
ydacTtka 1ienu. PabGora m momHOCTh ToKa. [locnemoBarenbHOoe M TMapaiebHOE
COCIMHEHNE MTPOBOJHUKOB.

Ilpaxmuxa. Penienue 3a1a4 Ha 3akoH Oma JJ1s1 yyacTka 1enu, 3akoH Jxoyns —
Jlenua, pacyer paOOThl M MOIIHOCTA TOKa, MapajuieIbHOE U TMOCIEA0BATEILHOE
COEIMHEHUE MTPOBOJHUKOB

Dopma nodgeoeruss umo208: KOHTPOJIbHAs paboTa, TEeMaTHIECKUH TECT.

Tema 4. CBeTOBBIE ABJICHHUS

Teopusa. VIcTouHHnKM cBeTa. 3aKOH MPSAMOJIMHENHOTO PACIPOCTPAHEHUS CBETA.
OtpaxxeHnune cBerta. 3akoH oOTpaxkeHus cBera. [lmockoe 3epkano. IloctpoeHue
n300paxkeHU B MIIOCKOM 3epkasie. [Ipenomiienne cBera. 3aKOH MPEIOMIIEHUS CBETA.
JIuuzel. @okyc nuH3bl. Onrtudeckas cuia JuH3bL. [locTpoenune wu300pakeHUl B
nuH3e. DopMyra TOHKOHN JIMH3BI.
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Ilpakmuka. Pemenne 3amgad, MOCTPOSCHUE M300paKEHUN B TIJIOCKOM 3€pKaje,
JIMH3aX.
Dopma nodgedenus umo208. TEeMaTHIECKUNA TECT, UTOTOBBIN TECT 3a KypC.
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MeToanueckoe obecnneuenune kypca «dusuka 7-8»

Paznen, rema dopma 3aHATUA ITpuemsbl 1 METOIBI JAnnaKTHYeCKun Texanueckoe dopma
OpraHu3aLMH MaTepHall. OCHAII[CHHE MIOJIBEJICHUS
00pa30BaTeNHLHOTO DNEeKTPOHHbBIE UTOTOB
npolecca HMCTOYHUKHU
Tema 1. KomOunupoBanHnasi | O0bsICHUTEIBHO- 1) ucranioHHast 1) [lepconanbHbIit [IpoBepounblie
Mexanudeckue WJUTIOCTPATUBHBIN. oOpa3oBarenbpHas Cpeia | KOMIIBIOTED. paboTHI.
SIBJICHUS Uccnenosarensckuii. | MOODLE. 2) Hoctyn B KonTtpoabHas
2) Metonnueckoe HNutepHer. pabora,
nocooue Tematuueckuii
TECT
Tewma 2. Terossle | KomOunupoBanHas | OOBSACHUTETBHO- 1) ducranipioHHast 1) IlepconanbHbIN [IpoBepounbie
SIBJICHUS WJUTIOCTPATHUBHBIM. oOpaszoBaTebpHas cpefla | KOMIBIOTED. paboThI.
YactuyHo- MOODLE. 2) Hoctyn B KonTtponbHas
ITIOMCKOBBIN 2) Metonnueckoe HNutepHer. pabora,
nocooue Temartuueckuii
TECT
Tema 3. KomMOunupoBanHas | O0bsICHUTENBHO- 1) JducranipoHHast 1) IlepconanbHbIN KonTtponpHas
DneKTpuIecKue WJUTIOCTPATUBHBIN. oOpa3oBarenbpHas cpeia | KOMIBIOTED. pabora,
SIBJICHUS Uccnenosatensckuit | MOODLE. 2) doctyn B TemaTnyeckuii
2) Meroauueckoe HNHuTtepHer. TECT
nocooue
Tema 4. CeroBsie | KomOunupoBanHas | O0bSICHUTETHHO- 1) ucranioHHast 1) [lepconanbHbIit TeMaTuueckuii
SIBIICHUS WJUTIOCTPATUBHBI. oOpa3oBarenbHas Cpea | KOMIBIOTED. TECT
PenponyKkTUBHBIA. MOODLE. 2) Joctyn B HToroselii TeC
YactuuHo- 2) Metonuueckoe HNuTepHer.
OMCKOBBIM nocooue
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CIIMCOK JIMTEPATYPBI

Cnmcok JuTepaTyphbl, HCIIOJAb30BAHHON MPU HANMCAHUU MPOTrPaAMMbI

1. Koaudukatop »1eMEHTOB conaepkaHus M TpeOOBaHHUNH K YPOBHIO
MOJTOTOBKMA OOYy4YaroluXcss JUisi MPOBEIEHUS OCHOBHOIO TOCYIapCTBEHHOTO
sK3ameHa 1o ¢usuke, 2016.

2. Koaudukatop »1eMEHTOB conaepkaHus M TpeOOBaHHUNH K YPOBHIO
MOJTOTOBKM  BBITYCKHUKOB OOpa30BaTENbHBIX OpraHU3aluid JUIS  TPOBEICHUS
€MHOTO TOCYIapCTBEHHOTO AK3aMeHa 1o ¢usuke, 2016.
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31.01.2012) «O06 ytBepxkaeHHH (HeAepalbHOTO KOMIIOHEHTa TOCYIapCTBEHHBIX
00pa3oBaTEIbHBIX CTAHAAPTOB HAYAJIBHOTO OOIIEro, OCHOBHOIO OOIIErO U CPEAHErO
(mosiHOTO) 00IIETO 00PA30BAHUS.

4. ®usuka. 7 kinacc. Yueonuk. Ilepsimkun A.B., 2013, 224c.

S. Junaktuyeckue KapTouku-3aaaHus mo ¢usuke. 7 kiacc. K y4eOHUKY
[leprikuna A.B. - YeboTtapesa A.B. (2010, 112c.).

6. KonTtponbHble U caMocTOsITeNbHBIE PabOThl 1O ¢u3MKe. 7 Kiacc K
yueOHuky [leprimkuna A.B. - I'pomuesa O.1. (2013, 112c.).

7. Kontponbubeie pabotel B HOBoM (opmate. duszuka. 7 kimacc. [omosa
N.B. (2013, 88c.).

8. OnopHbl€ KOHCIIEKTBI M Pa3HOYpOBHEBBIE 3anaHus. Pusmka 7 Kiacc.
Mapon A.E. (2011, 96¢.).

Q. Tectrl no ¢uzuke. 7 knacc k yueouuky Ilepoimkuna A.B. "®Ousuka. 7
ki1." Yebortapera A.B. (2014, 176c¢.).

10.  ®wmsuka. 7 knacc. Junakrudeckue marepuanbl. Mapon A.E., Mapon
E.A. (2013, 128c.).

11.  ®wusuka. 8 knacc. Yueonuk. Ilepeimkun A.B. (2013, 240c.).

12. KoHTpoOJIbHBIE U CaMOCTOATENIbHBIC PabOThl MO (u3uke. & Kiacc K
yueOHuky [leppimkuna A.B. - I'pomuesa O.W. (2013, 112c¢.).

13. Kontposbhbie paboTel B HOBoM ¢opmate. dusnka. 8 kiacc. ['omoma
N.B. (2011, 96c.).

14. OnopHble KOHCHEKTHI W pa3sHOYpPOBHEBbIE 3amaHus. Puznka § Kiacc.
Mapon A.E. (2011, 96c¢.) .
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15. Tectsl mo ¢usuke. 8 knacc k yueOHuky Ileppimkuna A.B. "®Ousuka. 8
ki1." Yebortapera A.B. (2014, 224c.).

16. ®wusuka. 8 knacc. Jlumaktuueckue marepuanbl. Mapod A.E., Mapon
E.A. (2013, 128c.).

17. ®usuka. 9 kinacc. Yuebnuk. Ilepeimkun A.B., I'ythuk E.M. (2014,
320c.).

18.  CoOopauk 3amau o ¢usuke mis 7-9 knaccos. Jlykamuk B.U., UBanoBa
E.B. (2011, 240c.).

19.  ®wusuka. OI'D 2016. JlemoHCTpalluOHHBINA BapuaHT (TIPOEKT).

20. OI'D 2016. dusuka. Tunosbie TecToBble 3amanus. KamzeeBa E.E.
(2016, 128c.).

21. oros 2016. ®uszuka. Komriuiekc wmarepuanoB g MNOATOTOBKH
yuamuxcs. [lyperimesa H.C. (2016, 152c¢.).

22.  OmopHble KOHCIIEKTHI W pa3HOypoBHEBBIe 3amanusi. dusmka 9 kiacc.
Mapon A.E. (2007, 64c.).

23.  Tectsl o ¢pusuke. 9 knacc k yueOnuky [leprimkuna A.B., I'yrauk E.M.
- I'pomuena O.U. (2014, 176c¢.).

24,  ®usuka. 9 knacc. Pa3HOypOBHEBBIE CAMOCTOATEIbHBIE U KOHTPOJIbHbBIE
pabotel k yueOHuKky A.B. Ilepsimkuna. - Kupuk JILA. (2014, 208c.).

25. @wuswka. 9 xnacc. umaktudyeckue matepuanbl. Mapon A.E., Mapon
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